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Abstract

This study had three purposes related to the effective implementation and
practice of computer-mediated online distance education (C-MODE) at the
elementary level: (a) To identify a preliminary framework of criteria or guidelines for
effective implementation and practice, (b) to identify areas of C-MODE for which
criteria or guidelines of effectiveness have not yet been developed, and (c) to develop
an implementation and practice criteria questionnaire based on a review of the
distance education literature, and to use the questionnaire in an exploratory survey of
elementary C-MODE practitioners.

Using the survey instrument, the beliefs and attitudes of 16 elementary C-
MODE practitioners about what constitutes effective implementation and practice
principles were investigated. Respondents, who included both administrators and
instructors, provided information about themselves and the program in which they
worked. They rated 101 individual criteria statements on a 5 point Likert scale with a
point range that included the values: 1 (Strongly Disagree), 2 (Disagree), 3 (N\eutral
or Undecided), 4 (Agree), 5 (Strongly Agree). Respondents also provided qualitative
data by commenting on the individual statements, or suggesting other statements they
considered important.

Eighty-two different statements or guidelines related to the successful
implementation and practice of computer-mediated online education at the
elementary level were endorsed. Response to a small number of statements differed
significantly by gender and years of experience. A new area for investigation,

namely, the role of parents, which has received little attention in the online distance
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education literature, emerged from the findings. The study also identified a number of
other areas within an elementary context where additional research is necessary.
These included: (a) differences in the factors that determine learning in a distance
education setting and traditional settings, (b) elementary students’ ability to function
in an online setting, (¢) the role and workload of instructors, (d) the importance of
effective, timely communication with students and parents, and (e) the use of a

variety of media.
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CHAPTER ONE: THE PROBLEM

Introduction

This study had three objectives related to the effective implementation and
practice of computer-mediated online distance education at the elementary level.
First, it identified a preliminary framework of guidelines for effective implementation
and practice. Second, it sought to identify additional areas for which guidelines
should be developed. Finally, it developed an implementation and practice criteria
questionnaire based on a review of the distance education literature. This instrument
was used to survey individuals currently involved in the delivery of courses via
computer-mediated online distance education at the elementary level. Participants
were asked to express their opinions concerning the validity of the criteria identified
in the questionnaire. Results from the survey were ﬁsed to further refine the

instrument.

Background of the Problem
Distance education is not a new phenomenon. However, in recent years it has
become a major focal issue in education (Simonson, 1997). With individual courses
and complete programs increasingly being offered through computer-mediated
communication (CMC; Santoro, 1998), or Web-Based instruction (WBI; Khan,
1997), by way of the Internet or World Wide Web (Barron & Lyskawa, 1998; Brown
& Hansen, 1998; Khan, 1997; Pan, 1998, Santoro, 1998), the technology used for the

delivery of distance education has changed dramatically.



Computer-mediated online distance education, hereafter referred to as C-
MODE, has been seen by many to have potentially profound effects on the practice of
distance education. Soon after the popular adoption of the Web, Hawkridge (1995)
described C-MODE as significant enough to propagate an exponential expansion, or
Big Bang, of distance education. Dryli and Kinnaman, (as cited in Schlough &
Bhuripanyo, 1998) described it as the fastest developing educational phenomenon in
the history of the world. Carlson, Repman, Downs, and Clark (1998) have expressed
the opinion that C-MODE is on the cutting edge of instructional design methodology.
Perraton (2000) claimed that the growth of the Internet, changes in the price
availability and power of computers, and changes in satellite technology may have
profound effects on distance learning. Khan (1997) likewise supported the notion that
this was a significant development when he claimed that the Web was one of the most
important economic and democratic mediums of teaching and learning at a distance.

Historically, increasingly sophisticated communication technologies have
been adopted for distance education purposes as quickly as they develop (Schlosser &
Anderson, 1994). Such is the case with computer technology, specifically its ability to
provide direct and indirect communication between individuals and groups all over
the world, virtually instantaneously, in a variety of media. Few would question the
meteoric increase in use and acceptance of the Internet or the World Wide Web in the
past few years. ! Indeed, over the period that this project was proposed and

undertaken, dramatic changes took place in Internet usage and the related technology

industry.

" In this study Internet, World Wide Web, and Web will be used interchangeably.



In 1999 the Internet phenomenon seemed to be making its next great leap in
acceptance and use. Over the Christmas period North America passed through a
holiday gift-buying period that was defined in the popular press as the coming of age
of e-commerce and the acceptance of online shopping.

The year 1999 also will be remembered as a year in which technology stocks,
particularly Internet-based stocks, yielded dramatic increases. The value of most of
these stocks rose well beyond what might normally be expected considering their
current limited earning abilities. The dramatic increases were apparently driven more
by the potential of what these companies might become rather than by their current
ability to generate revenues or profits. The NASDAQ stock index reflected that
increase. On January 4, 1999, the index was at 2,208 points. On January 3, 2000, it
had moved up to 4,131 points, an increase of 87.1 %.

Speculation about the convergence of various media, including the Internet,
telephone, and television, into a single delivery format manifested itself in the
amalgamation of America Online Inc., arguably the world’s largest commercial
Internet service provider, and the conventional media conglomerate Time Warner Inc.

By 2002 many aspects of this rush to embrace the Internet and its related
technology had changed. By the spring of 2002 the NASDAQ stock index had fallen
to the 1,600 point range after reaching a high just above 5,100 on March 10, 2000,
and the technology industry was mired in a period of limited growth or decline.
However, Internet usage around the world continued to increase steadily throughout

this period.



The rapid development of C-MODE, combined with the recent rapid
commercial adoption of the Internet, is of interest to educators for a number of
reasons. There have been dramatic increases in both the forms of communication
media used on the Internet in the last few years, and the effectiveness with which they
are delivered and practically used. Increased commercial attention will likely lead to
an even more dramatic evolution of these technologies. The result should be
enhanced delivery and interactive abilities for institutions that currently are, or are
preparing to, offer distance education. Also of consideration will be the extent to
which the delivery of education services over the Internet, or some soon to be
developed convergent media, becomes commercially attractive. Certainly, education
will be seen by many as a potentially significant market segment. It is likely that we
are entering a period of rapid development of commercially sponsored, computer-
mediated online distance education offerings. It is also reasonable to assume that this
development will occur at all academic levels.

It is interesting to note that scholarly work related to the practice of distance
education at the postsecondary level has recently begun to reflect this theme of
commercialization. The most obvious example is an editorial by Moore (1999) in
which he compared the postsecondary marketing of distance education programs to
retail practice.

If the literature is an accurate reflection of the distribution of online offerings,
the majority of online distance education experiences are currently offered at the
postsecondary level. Barron and Lyskawa (1998) report that a study conducted by the

U.S. Department of Education in 1995 indicated that 79% of higher education



institutions were planning to offer courses through Internet-related technologies. No
percentages were cited for the elementary or secondary levels.

Parents who are interested in home schooling for their children almost
certainly represent a significant market for distance education separate from the
postsecondary market. Keegan (1996) reported that in 1995 over 5 million students
were enrolled in schools associated with the Council for Distance Education and
Training, formerly the National Home Study Council. This number represents both
elementary and secondary level students.

In a recent publication Perraton (2000) indicated that in industrialized
countries between 5 and 12% of students are likely to be studying at a distance, and in -
developing countries between 10 and 20%. Harry and Perraton (2000) presented
slightly modified numbers for industrialized countries placing enrollments at a
distance at between 5 and 15% in many and over 25% in a few.

In the province of Ontario, the jurisdiction in which this study was based, in
the academic year 1997-98, 369,506 full-time and 86,354 part-time students, or
455,860 total students, were enrolled at universities and colleges. This information

was found at the Statistics Canada web-site (http://www.statcan.ca). According to the

province’s Ministry of Education and Training web-site (http://www.edu.gov.on.ca),
701,191 students were enrolled at the secondary level and 1,394,439 at the
elementary level during the same period. Therefore, in Ontario 18% of the total
student body was enrolled at the postsecondary level, 27% at the secondary level, and
55% at the elementary level. It is likely that these proportions would be similar in

most educational jurisdictions. What is most striking is the fact that although distance



education has in the last few years grown dramatically and has become a significant
educational issue, it is currently being aimed primarily at only 18% of the total
student body.

Statement of the Problem Situation

Although distance education is primarily being undertaken at the
postsecondary level, some work is being conducted in the other two areas. Links to a
number of projects where online distance education is being practiced with
elementary and secondary level students were found by searching on the Internet
using conventional search engines such as Yahoo, Hotbot, and Webcrawler. The
elementary programs identified have been listed at the Elementary Online Distance
Education Clearing-House web site (http://www.ed.brocku.ca/~gmccaugh/). This
web-site was developed specifically to support this project.

The initial search for elementary programs identified 22 boards of education
or institutions that were offering online programs. These programs range from those
sponsored by governments to private online enterprises. In the current climate of
close scrutiny of public education, the ongoing search for educational alternatives,
and the dramatic rise in e-commerce, it is likely that in the next few years there will
be a dramatic increase in the number of online educational opportunities available at
the elementary level.

Scholarly literature, as yet, does not reflect the development of this
phenomenon. When elementary distance education is discussed at all in either the
general or online distance education literature, it is usually considered in an all-

encompassing K-12 context (Berge & Collins, 1998; Cavanaugh, 1999; Fagan, 1997;



Hanson, 1997, Maushak & Manternach, 1997; Merkley, Bozik & Oakland, 1997,
Mortera-Guitierez, 1998; Owston, 1997; Schlosser & Anderson, 1994; Wellburn,
1999). An initial literature search revealed only one group of authors, Ross, Morrison,
Smith, and Cleveland (1991), who have attempted to deal with elementary C-MODE
as a distinct, separate issue. The contributions of these various authors are examined
in greater depth in the literature review section of this document.

Although the field of elementary C-MODE is a relatively new phenomenon,
the general absence of scholarly investigation is of concern, as is the apparent lack of
an operational support infrastructure. When conducting the search for elementary
programs, no evidence of unifying associations or organizations was uncovered.
Although it may be premature to assume from that there is no communication
between these programs, it does appear that many may be operating in isolation.

In the literature, a number of attempts were made to determine criteria related
to the effective implementation and practice of distance education in general
(Hawkes, Cambre, & Lewis 1998; Moore, 1990; Perraton, 1988; Sorenson, 1997;
Verduin & Clark, 1991), and C-MODE (Everett, 1998; Findley & Findley, 1997,
Mory, Gambill, & Browning, 1998). However, none of these has specifically
addressed criteria relevant to the implementation and practice of C-MODE at the
elementary level. It is not yet known if practitioners have established their own
guidelines.

It is essential that we begin to identify criteria relevant to the elementary level
and refine them as this phenomenon develops. Given the large numbers of students

enrolled in regular elementary programs there is potential for significant numbers to



become enrolled in one of these programs. For the purposes of this study, elementary

students are defined as those enrolled in a kindergarten through grade 8 program.

Purpose of the Study

In this study, a preliminary framework was developed of guidelines relating to
the effective implementation and practice of C-MODE at the elementary level. It is
hoped that this framework can be used by current practitioners to refine their
programs and to provide guidance to those seeking to establish new programs.
Criteria identified in the literature as being important to the implementation and
practice of C-MODE at the postsecondary level, and important to general distance
education, formed the basis for the development of a framework. A second purpose
was to identify other areas or criteria, which may not have been identified in the
literature, which are seen as meaningful.

A third purpose served by this study is the development of the survey
questionnaire. The postsecondary criteria identified in the literature guided the
development of a survey questionnaire which was used to poll the opinions of
individuals involved in the delivery of C-MODE at the elementary level with the aim
of establishing the preliminary, working framework of elementary guidelines. The
working framework is based on the criteria the participants identified as significant in -
the survey instrument. Responses from participants were used to refine the instrument

for use in future studies.



Definition of C-MODE

Computer-mediated online distance education needed to be defined to
establish the context in which this study was undertaken. Historical and contemporary
definitions were examined, and then a working definition for this project was
established.

It should be noted that once one examines the broad definitions of general
distance education, most others can generally be organized into a framework based
upon technological developments.

General Definitions of Distance Education

Before the emergence of the Internet and its widespread use to deliver
educational programs, several attempts were made to define distance education.
Keegan’s (1988) examination of the definitions of Holmberg, Moore, Peters, and
French law resulted in his identification of six constituent elements of a definition of
distance education. These included:

the separation of teacher and learner, which distinguishes it from face-to-face

lecturing; the influence of an educational organization, which distinguishes it

from private study; .the use of technical media, usually print, to unite teacher
and learner and carry educational content; the provision of two-way
communication so that the student may benefit from or even initiate dialogue;

the possibility of occasional meetings for both didactic and socialization

purposes (p. 30)
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and “the participation in an industrialized form of education, which if accepted,
contains the genus of radical separation of distance education from other forms” (p.
30).

In Borje Holmberg’s (1995) most recent edition of his important text Theory

and Practice of Distance Education, he defined distance education as

covering the various forms of study at all levels which are not under the

continuous, immediate supervision of tutors present with their students in

lecture rooms or on the same premises but which, nevertheless, benefit from

the planning, guidance and teaching of a supporting organization. (p.2)

Lynch and Corry (1998) stated that “Distance Education should be understood
as planned experiences which result in changes in a client’s cognition, affect, and/or
behavior when the client is separated from the sources of knowledge and instruction.”
(p-171).

Perraton (2000) reiterates an earlier 1982 deﬁnition when declaring that
distance education is “an educational process in which a significant proportion of the
teaching is conducted by someone removed in space and/or time from the learner” (p.
13).

Interactive Telecommunication Technology Definitions of Distance Education

Throughout the 1980s and early 1990s, definitions began to reflect the move
towards greater use of interactive telecommunication technologies. Garrison and
Shale (1987) stated that recent advances in distance education delivery technology
made it necessary to expand Keegan’s (1983) criteria. They proposed three new

criteria: “1. Distance education implies that the majority of educational



11

communication between (among) teacher and student(s) occurs noncontiguously. 2.
Distance education must involve two-way communication between (among) teacher
and student(s) for the purpose of facilitating and supporting the educational process”
(p-11) and “3. Distance education uses technology to mediate the necessary two-way
communication” (p. 11).

Barker, Frisbie, and Patrick (1989) wrote,

telecommunications-based distance education approaches are an extension

beyond the limits of correspondence study. The teaching-learning experience

for both instructor and student(s) occurs simultaneously — it is contiguous in

time. When an audio and/or video communication link is employed, the

opportunity for live teacher-student exchanges in real time is possible, thereby

permitting immediate response to student inquiries and comments. Much like

a traditional classroom setting, students can seek on-the-spot clarification

from the speaker (p. 25).

Simonson and Schlosser (1995) defined distance education as

formal, institutionally based educational activities where the teacher and

learner are normally separated from each other in location but not normally

separated in time, and where two-way interactive communication systems are

used for the sharing of video, data, and voice instruction (p. 13).

Moore (1990), having already revised his definition of distance education
several times, did so again to reflect the trends to new technologies. He asserted that

“distance education is all arrangements for providing instruction through print or



12

electronic communications media to persons engaged in planned learning in a place

or time different from that of the instructor or instructors” (p. xv).

Recognition of Computer Use Definitions of Distance Education

More receﬁtly, additional contributions to the definition of distance education
have begun to emerge. Although none relate exclusively to the delivery of
educational programs over the Internet, they acknowledge the role of computers and
all reflect their articulation within a period when the Internet was experiencing
significant development.

Evans (1995) expressed the belief that globalization and related recent
technological developments, such as computer communications and supersonic air
travel, along with societal changes, have inspired new ways of looking at distance
education. Edwards (1995) saw distance education as being rooted in learning
opportunities conducted through mass-produced courseware.

When reexamining the Simonson and Schlosser (1995) definition in a more
recent publication, Simonson (1997) chose to drop the premise that instructors and
students are not separated in time. This reflects the asynchronous nature of some web-
based communications. Keegan (1995) has also begun to reexamine the definition of
distance education. He suggests that recent technological developments have allowed
virtual classroom experiences, no longer making face-to-face, interpersonal
communication a prerequisite when teaching at a distance.

Moore and Kearsley (1996) defined distance education as

planned learning that normally occurs in a different place from teaching and

as a result requires special techniques of course design, special instructional
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techniques, special methods of communication by electronic and other
technology, as well as special organizational and administrative arrangements.

®-2)

Internet/Web Definitions of Distance Education

Most recently, definitions have begun to appear in the literature that are
specific to online distance education. Feyten and Nutta (1999) define the key
eléments of Virtual Instruction as “1) computer-mediated communication, 2) active-
learning type interactions, 3) instruction taking place from a distance, and 4)
synchronous or asynchronous communication” (p. xv). Khan (1997) defines Web-
based instruction as “a hypermedia-based instructional program which utilizes the
attributes and resources of the World Wide Web to create a meaningful learning
environment where learning is fostered and supported” (p. 6).

Ways of Understanding and Conceptualizing Distance Education

Examination of the body of literature also revealed a number of ways of
understanding the variety of distance education definitions. Schlosser and Anderson
(1994), in a review of general distance education literature, argued that distance
education has many different definitions because it is practiced differently and in
different contexts all over the world. Hoffman (as cited in Hanson, 1997) added that
perhaps it was time to stop concentrating on trying to build definitions based upon the
differences between distance and conventional education and focus on how they
converge.

It also becomes clear that there are different ways of conceptualizing what is

or should be happening in teaching/learning at a distance. Wellburn (1999), in
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addressing this point, itemized the many terms used, including, distance teaching,
distance learning, distributed learning, interactive distance education, distributed
training, virtual classrooms, online courses, open learning, and distance education.
These differing names represent subtle differences in the role or location of the
instructors and the learners, which individual or institution guides the
teaching/learning, and what or how technology is used to facilitate the process.

Another way of conceptualizing the phenomenon (Edwards, 1995; Keegan,
1983; Keegan, 1996; Moore & Kearsley, 1996) involves breaking distance education
into two distinct subgroups. Keegan expressed these as distance teaching, a more
directed form of education, and distance learning, a more independent-study-based
learning experience. This study is primarily interested in the delivery of educational
programs or directed teaching.

Study Definition

We recognize that it may be difficult to establish a single definition that would
address how C-MODE i’s practiced in different contexts all over the world, as
Schlosser and Anderson (1994) suggest. However, it is important to establish a
common frame of reference or context for this study. For the purposes of this
investigation C-MODE will be defined as: The computer-mediated, online,
synchronous and asynchronous provision of educational content and communication
between (among) instructor(s) and learner(s) for the purpose of facilitating the
educational process, involving an educational institution and participating learner(s)

where learner(s) and instructor(s) are physically separated, and the students are not in
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a conventional classroom setting. This definition is largely based on the Garrison and

Shale (1987) definition.

Rationale for the Study
To date, there have been a minimal number of scholarly investigations of C-
MODE at the elementary level. In this study an attempt was made to begin to fill the

void in the research and literature related to this issue.

Importance of the Study

This study will contribute to both practice and knowledge. First, as previously
stated, this study provided an initial set of guidelines which reflect the opinions of
individuals currently practicing C-MODE at the elementary level. Others can use
these, in turn, when implementing new programs or seeking to modify existing
programs. It is hoped that this will ultimately enhance the learning experience for the
students involved and contribute to making this methodology as pedagogically sound
as any other.

Second, it is speculated that new areas or criteria identified in this study,
hitherto not identified in the literature, could form the basis of future research.

Third, it is hoped that in some small way it will act as impetus for continued
collaborative review and discussion of C-MODE practice by institutions,
organizations, and individuals involved in its delivery and research. This process may
be initiated by the establishment of the web-site created to support this study which

can be maintained to function as a centralized clearinghouse for this issue.
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Fourth, it is hoped that the results of this study and the survey instrument
produced will act as an impetus for increased research of this issue. As with any
newly developing educational phenomenon, it is essential that its evolution be
rigorously monitored.

Fifth, the literature review identifies a broad range of issues related to the
general practice of C-MODE at the elementary level. Again, it is hoped that this
information will be of some benefit to current and prospective program developers.

Sixth, although this study did not specifically attempt to empirically examine
the potential positive or negative attributes of this practice, it did seek to draw
awareness to its potential impact. Given that the numbers of students enrolled at the
elementary level greatly surpass all others, it would not take long for the numbers of
students involved in a C-MODE program to reach the same levels as currently found

at the postsecondary level.

Assumptions, Limitations, and Scope of the Study
Assumptions
A significant assumption made for this project is that there are enough
similarities in the practice of C-MODE at all levels that criteria identified at the
postsecondary level can be used to develop a survey instrument to be used at the
elementary level. Second, it was assumed that those institutions, organizations, and
individuals involved in the practice of C-MODE at the elementary level would be

interested in participating in a study of this nature. Third, although a small number of
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elementary online programs have been identified, it was assumed that a large enough
survey sample could be solicited.
Limitations

This study, like most, is also subject to a number of limitations. First, and
most obvious, is the fact that no attempt was made to survey students. Their insights
will eventually be invaluable to the identification of relevant criteria, but it was
decided that attempting to involve this group would provide too many logistical
concerns at this point. Logistical concerns would include, without being limited to:
young students being unable to read or fully understand the statements embodied in
the questionnaire, likely inability of students to complete the survey without adult
assistance, and possible influence of adults assisting with completing the
questionnaire.

Second, although proper Web searches and other literature reviews were
conducted using a variety of search engines, there remains the possibility that a
number of potential participants have not been identified. The research methodology
encouraged participants to identify other potential participants.

Third, this study was somewhat limited in that an attempt was made to solicit
responses from only North American, English-speaking programs. Follow-up studies
may wish to examine and compare programs offered in other languages.

Scope

In this study individuals currently involved in the delivery of C-MODE at the

elementary level were asked to weigh criteria identified as significant at other levels.

No attempt was made to determine the pedagogical, philosophical, social, or ethical
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merits of the practice of C-MODE at the elementary level. It is simply based on the
premise that it is essential that initial guidelines be established to benefit program

providers and enrolled students.

Outline of the Remainder of the Document

Chapter Two examines literature relevant to this study. It does so for two
purposes: First, it identifies relevant historical, philosophical, theoretical, and
operational issues. Second, it reviews the current literature to identify criteria of
effective implementation and practice of C-MODE at all levels that could be used to
design a survey instrument for use in this study.

Chapter Three describes the methodological approach used in this study. This
includes research methodology, research design, participant identification,
instrumentation, data collection, ethical considerations, and the identification of the
research purpose(s).

Chapter Four reports the findings and analyses them. Reporting includes
establishing participant and program profiles, examining response patterns by
frequency and percentage, and examining patterns by mean agreement level. Analysis
includes presenting the general findings and findings related to individual statements.

Chapter Five summarizes the objectives and findings and examines their

implications for practice, theory, and future research.



CHAPTER TWO: REVIEW OF RELATED LITERATURE

Organization of the Present Chapter

Chapter Two reviews the currently available literature to provide an overview
of issues relevant to the implementation and practice of C-MODE at the elementary
level. It begins with an examination of the historical background of distance
education, the Internet and World Wide Web, the use of computers in education, and
the development of the Internet in distance education. The discussion then focuses on
theories of distance education, technological considerations, perceived benefits and
disadvantages, the current practice of C-MODE at the elementary level, student
perceptions, and identified criteria at the postsecondary level. Finally, drawn from
this literature, specific criteria for the effective implementation and practice of C-

MODE are itemized.

History

Distance Education

General distance education traces its historical roots some 150 (Hanson, 1997,
Schlosser & Anderson, 1994) to 200 years (Findley & Findley, 1997), where it began
in the form of print-based correépondence courses (Findley and Findley, 1997,
Hanson, 1997; Schlosser & Anderson, 1994). Holmberg (1986) indicated that
advertisements began to appear as early as 1833, offering individuals an opportunity

to study by correspondence.
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Its historical development can be seen as having four or five distinct phases.
Romiszowski (1993) postulated four phases, namely (a) print-based correspondence,
(b) radio/television open broadcast, (c) satellite telecasts to subscribing sites, and (d)
computer-mediated communication. All four of these have employed technological
developments, and to some degree were initiated by such developments (Newby,
Stepich, Lehman, and Russell, 1996). Moore and Kearsley (1996) identified five
distinct phases or generations in the development of distance education, which are
very similar to those proposed by Romiszowski. These are (a) correspondence study,
(b) the appearance of Open Universities, (¢) broadcast media (radio and television,
these lead to teleconferencing), (d) satellite communication and the emergence of
consortia, and (e) computer networks and multimedia.

Schlosser and Anderson (1994) identified two characteristics that have
marked the development of distance education. They noted that new, increasingly
sophisticated communication technologies are adopted as they are developed and that
distance education has developed differently in many areas guided by local
philosophies and resources.

Hanson (1997) traced the development of distance teaching universities, the
first of which was the University of South Africa which opened in 1962. Other
institutions of note include the Open University of the United Kingdom and the
German Fern Universitit. Similar institutions are now found in many countries

around the world.
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The Internet and World Wide Web

Roblyer, Edwards, and Havriluk (1997) briefly outlined the history of the
Internet in an educational context. They stated that the Internet began as an initiative
of the United States Department of Defense during the 1970s. Its initial purposes
were to allow the exchange of communication and information among researchers
working on various defense projects. Its secondary purpose was to ensure continued
communication between these groups in the event of a nuclear attack. Because the
project was funded by the Advanced Research Projects Agency branch of the
Department of Defense, the network was referred to as ARPAnet. Roblyer et al.
further pointed out that in the 1980s the provision of funding from the National
Science Foundation allowed the development of a similar system for the use of
universities to link their existing networks together. As a result, users were able not
only to log onto their own institution’s networks, they also had the ability to access
other sites connected to that network. This formed the basis of what is commonly
referred to as the Internet.

The history of the World Wide Web is a very short one. The first version of
the Web was run by Tim Berners-Lee and his colleagues at CERN (Conseil Européen
pour la Recherche Nucléaire, or the European Particle Physics Laboratory) in
Geneva, Switzerland in December of 1990 and placed on the Internet for the first time
in 1991 (Crossman, 1997). By 1995 it had eclipsed all other Internet services and

become the most widely used format (Crossman).
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Computers in Education

According to Roblyer et al. the use of computers in education can be
examined in two distinct periods, before and after the introduction of

microcomputers. In their text Integrating Educational Technology into Teaching,

they identified a number of developments that they consider to be milestones and
trends in educational computing. They state that the first use of computers for
educational purposes was in 1950 as flight simulators to train pilots at the
Massachusetts Institute of Technology and that they were fist used with school
children in 1959 to teach binary arithmetic. Following those efforts, mainframe
computers were used in a variety of ways to support educational efforts.

Roblyer et al. identified 1977 as the year the microcomputer use was
introduced into the classroom. In 1980, Seymour Papert published his seminal work
in educational computing, Mindstroms. Not only did Mindstorms initiate the LOGO
movement, it also served to introduce a new perspective on how computers could be
used in education. According to Jones, Kirkup, and Kirkwood (1993), prior to the
release of the book most American schools were concentrating on using computers to
assist students learn what they had already been learning. Papert proposed that
learning should take place from child-centered exploring using LOGO based projects
rather than teacher-directed instruction (Roblyer et al.). This approach placed the
student in control of the technology, rather than the technology in control of the
student.

According to Roblyer et al. (1997), a number of significant developments took

place during the 1980s and 1990s. Educational software became more prevalent, both
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specific courseware and authoring software that allowed educators to develop their
own courseware. Evaluation of courseware also became popular during this period.
The 1980s also saw the rise and fall of the computer literacy movement that promoted
teaching students about computers. The late 1980s and early 1990s saw the
emergence of integrated learning systems and other networked systems.

Computers in Distance Education

The history of the use of computers and the Web in distance education does
not appear to be as well documented in the literature as other aspects. Most authors
have simply tracked the general historical development of the Web and/or the Web’s
rate of adoption. Further investigation of this history is required. Such an inquiry

would provide an important contribution to the ongoing study of distance education.

Theory of Distance Education
Many different theories and different approaches to developing theories of
distance education have been proposed. A closer examination of the various theories
in the literature suggests that, like definitions, after recognition of broader, general
distance education theories, most others can generally be organized by a framework
based upon technological developments.

General Theories of Distance Education

In the first edition of his enlightening text The Foundations of Distance

Education, Keegan (1986) identified three general groups of theories of distance
education: theories of independence and autonomy, theories of industrialization of

teaching, and theories of interaction and communication. Hilary Perraton (1988)
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identified a fourth category or group that seeks to bring together philosophies of
education and theories of communication and diffusion. Simonson, Schlosser, and
Hanson (1999) refer to Perraton’s theory as a synthesis of theories. Schlosser and
Anderson (1994) suggested that at the time of their review Perraton’s theory was
perhaps the most powerful one advanced on how distance education was practiced in
most of the world.

Schlosser and Anderson (1994) also stated that the study of distance education
has been encumbered by the lack of a single, generally accepted theory and that the
number of diverse theories can be seen as a function of the many ways in which
distance education is practiced around the world and the many local educational
paradigms. They suggest that in the United States, more than in any other part of the
world, attempts are made to make distance education more like face-to-face
education.

Moore and Kearsley (1996) presented The Theory of Transactional Distance,
based upon earlier work by Moore. They identified three elements of distance
education: (a) learner independence, which they termed autonomy; (b) Interaction
between instructor and learner, designated as dialogue; and (c) characteristics of
course design, identified as structure. Transactional distance is defined as “a distance
of understandings and perceptions caused by the geographic distance, that have to be
overcome by teachers, learners, and educational organizations if effective, deliberate,
planned learning is to occur”(p. 200).

Sherry and Wilson (1997) proposed the “transformative” model whére the

student and the instructor both become “transformed” into learners through the
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process of communicating. The instructor can develop new understandings of both
the student and the subject matter, while the student is afforded the opportunity to
pause and reflect on what she or he is learning.

Interactive Telecommunication Theories of Distance Education

Keegan (1995, 1996) suggested that the introduction of satellite, compressed
video, and broadband technologies has resulted in the creation of a virtual classroom
environment and this development has not been reflected in theoretical analysis in the
literature. The virtual classroom is seen as one where students from remote locales
meet and learn synchronously in a virtual setting. He delineated a number of
questions that need to be asked about this new environment, including (a) what are its
didactic structures, (b) is it a subset of distance education or a separate field, and (c)
what is the relationship of its cost and educational effectiveness to distance and

conventional education? In the third edition of The Foundations of Distance

Education, Keegan (1996) elaborated on the perceived differences between distance
education and virtual education, including time-synchronous technology, access,
economics, didactics, and market. In concluding, Keegan (1996) considered the
potential impact of virtual education on the provision of education and the decision-
making processes of international planners and government agencies. He stated that it
was too early to tell whether the virtual system will be studied as a field of study in its
own right or as a subset of distance education.

Simonson et al. (1999) responded to Keegan’s (1996) discussion on virtual
classrooms by presenting their Equivalency Theory. This theory was developed to

provide a theoretical framework specifically for these types of educational
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experiences. Their theory was built upon the premise that the learning experience for
distance learners should be equivalent to that of local learners. The key elements of
their theory were: (a) equivalency, providing experiences with equal value for
learners, (b) learning experience, providing a collection of experiences that will be
most beneficial for each student or group of students, and (c) appropriate application,
providing learning experiences suitable to the needs of the individual learner and the
learning situation and that the availability of those experiences should be timely and
proper. Simonson et al. identified their theory as uniquely American.

Hanson (1997) supported Schlosser and Anderson’s notion that the diverse
and changing environment in which distance education is practiced has inhibited the
development of a single-all-encompassing theory upon which to found research and
practice. He stated that continued change will serve only to further increase the debate
regarding these theoretical issues.

Internet/Web Theories of Distance Education

Most recently, work has begun to develop theoretical frameworks related to
online distance education. Chen and Willits (1999) modified Moore and Kearsley’s
(1996) Theory of Transactional Distance and applied it to Web-based
videoconferencing. For their study they defined “dialogue” as ‘two-way
communication between student and teacher and among students that can take the
form of synchronous and/or asynchronous verbal and electronic conversation” (p. 47),
“structure” as “the extent of rigidity or flexibility in the course organization and in the
implementation of videoconferences” (p. 48), and “autonomy” as “the learner’s

perception of both independent and interdependent participation in a learning activity
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and involves both the student’s ability to learn individually/self-directedly and his or
her preference or need for collaborative learning” (p. 48). From their study they
concluded that the concepts of dialogue, structure, and autonomy are not simple, but
complex ideas in a videoconferencing class context. Chen and Willits suggested that
dialogue needed to be examined in three separate dimensions: in-class discussion,
out-of-class, face-to-face interaction, and out-of-class electronic communication.
They further proposed that structure needed to be differentiated into the factors of
course organization and course delivery and that autonomy needed to be examined in
terms of independence and interdependence.

It is heartening to see theoretical work related to C-MODE beginning. It is
also important that this work continues and that new theories of C-MODE consider

possible differences related to educational level.

Media and Learning

Two major viewpoints on the overall impact of technological media on
student learning are represented in the literature. Clark (1983, 1994) believes that
most instructional media used in education, while useful tools, have little direct
impact on learning. He contends that it is the instructional methodology, content, and
involvement of the student that influence learning.

The second point of view, largely expressed by Kozma (1991, 1994), supports
the notion that the educational impact of media must be reevaluated, particularly in
light of the emergence of a computer-mediated multimedia approach which brings

together various instructional media into a single instructional environment. He also
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contends that the emergence of hypertext, commonly associated with multimedia
learning environments, serves to further support the need to reevaluate the impact of
media.

Although Maushak (1997) contends that Clark’s position is the generally
accepted one, this area of investigation has produced no definitive answer to the
question of the impact of various media on learning, nor specific answers regarding
the effect on learning of the computer-mediated, online format. Until we have clearer
answers to these questions, we must continue to ensure that students receive the
benefits implicit in current instructional strategies, while at the same time exploring

and testing new approaches.

Computer-Mediated Communication Technologies

Computer-mediated communication features the use of computer
conferencing, electronic mail, computer networks, and online database access
(Goodyear, 1993). These technological communication capabilities have existed in
varying degrees of availability for some time. However, it is the emergence of the
Internet, particularly the World Wide Web component, that has resulted in the
widespread use of computer-mediated communication jn the delivery of distance
education. In addition to the features that Goodyear detailed, which were originally
supported by exclusively text-based interfaces, the Web allows a broader range of
multimedia communication components (Khan, 1997).

The Internet is a network of networks that has the capacity to use a variety of

line connections to link computers all over the world (Locatis & Weisberg, 1997).
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Varieties of information distribution and retrieval services are available over the
Internet, including: electronic mail (e-mail), ftp, gopher, telnet, newsgroups, and the
World Wide Web (Khan, 1997; Locatis and Weisberg, 1997). These services allow
users to access databases, send messages, exchange files, and search for information
(Khan; Locatis & Weisberg). Chat rooms are used for direct text based
communication between individuals (Khan). Internet phone is uséd for direct, oral
communication between individuals (Khan). MUDs (multiuser dungeons or domains)
or MOOs (multiuser, object-oriented domains) are also used by individuals to interact
directly with others in text or visual, virtual reality settings (Fanderclai, 1995; Khan,
1997; Negroponte, 1995; Turkle, 1995). In addition, video-conferencing (Fetterman,
1996; Tiene, 1997) and audio- or video-streaming (Khan) are used to provide face-to-
face communication and to deliver instruction and content. The World Wide Web is
gradually consolidating all of these services, and because of this and the fact that it is
a multimedia-based format, the Web has become the principal Internet vehicle for
distance education delivery at all levels.

It is this capacity of the Web to facilitate synchronous and asynchronous
communication and instructional delivery in a variety of media that may propel it into
the forefront of distance education delivery formats at all academic levels. Educators
at the elementary level have long been sensitive to the need to provide learning
experiences that respond to differences in learning style and address specific
intelligences (Gardner, 1983, 1991). The many options computer-mediated
communication affords may well address these needs more effectively than any other

distance education format.
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Perceived Benefits

Technological Benefits

The Internet is seen as having certain attributes that make it a preferred media
for the delivery of educational experiences. It brings together the technologies and
related benefits of a number of individual media (Kozma, 1991; Owston, 1997, Tiene,
1997). It allows for both centralized and decentralized information flow and
centralized or distributed learning (Locatis & Weisberg, 1997). The Internet is not
platform specific (Locatis & Weisberg) and provides open technical standards
(Owston). It provides worldwide uniformity and allows global accessibility (Khan,
1997). The wide distribution of millions of Internet-ready computers in hundreds of
countries around the world provides an existing base of individuals with access
(Barron & Lyskawa, 1998; Locatis & Weisberg).

The arguments that these authors present concerning possible technological
advantages seem to indicate that there is sufficient critical mass of standardized
technologies available to students around the world to sustain widespread
implementation of C-MODE programs at a variety of academic levels. However, we
must not fail to recognize that the number of students who are in a position to
participate in and benefit from the technological attributes of this format is vastly
outweighed by a formidable number of students who have no access at all to
information technology, let alone the World Wide Web. Even when economies of
scale allow the purchase of the necessary home equipment, students may find that
they live in a country that does not have a sufficient infrastructure to allow them

sustained, immediate access. As educators, we should consider whether we have a
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role in guarding against this becoming an elitist, economically driven practice which
either intentionally or unintentionally further serves to exclude disadvantaged
individuals and groups around the world.

Cost Benefits

Many believe online distance education provides cost savings over
conventional education or other distance education delivery formats (Hawkes et al.,
1998; Locatis & Weisberg, 1997; Mortera-Guitierez, 1998). Barron and Lyskawa
(1998) believe that the cost to universities to deliver Internet-based education is
minimal because most would already have the required technology and because
software costs are minimal for students.

Whalen and Wright (1999) have been amongst the first to attempt a cost-
benefit analysis of Web-based training. In an investigation of a program at Bell
Canada, they found that although it had higher fixed costs than classroom-based
training, these were offset by lower variable costs, in course delivery. This was
attributed to the fact that a larger number of students can participate in the course
without incurring significant incremental costs and a reduction in course delivery
time. They also pointed out that to date there had been very little reference to Web-
based cost-benefit analysis in the literature.

The potential cost benefits or restrictions inherent in this delivery format will
probably remain a significant concern for some time. An assumption frequently
expressed in the popular press is that economies of scale constantly drive down the
cost of information technology. While this may be so for individual computers, it may

not apply to the obvious and hidden costs related to supporting a larger technological
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infrastructure. As well, at least in the foreseeable future, there are likely to be large
numbers of individuals around the world who will never be able to afford the initial
cost of the equipment and the online support costs necessary to participate. An
examination of current and projected costs for a variety of distance education formats
would seem like a worthwhile undertaking.

Educational Benefits

Distance education has been seen as having the same educational potential for
students as instruction in a more traditional format (Schlosser & Anderson, 1994).
Schlosser and Anderson further suggest that the factors that determine learning in a
distance education setting are no different from those for traditional students.

The Internet is viewed as providing a broader range of general benefits than
other distance education technologies. A primary educational benefit of education via
the Web is seen as the flexibility that it affords (Barron & Lyskawa, 1998; Mortera-
Guitierez, 1998; Owston, 1997). Its combined synchronous and asynchronous
flexibility places fewer restrictions on when and where instruction or learning must
take place (Barron & Lyskawa; Khan, 1997; Locatis & Weisberg, 1997; Mortera-
Guitierez; Owston).

Moore and Kearsley (1996) identify several characteristics related to
computer conferencing that can be looked upon as benefits. It combines the benefits
of writing, which is important in most educational programs, and the flexibility of
conversation. It can be a powerful tool in the stimulation of thoughtful and egalitarian
group communication and cooperative learning. Written records of discussions are

maintained.
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Several benefits for students were identified in the literature. It provides
access to educational services for a number of groups who customarily would have
had difficulty participating in traditional services. These include individuals isolated
by geographical barriers or distance (Barron & Lyskawa, 1998; Findley & Findley,
1997), students wishing to participate in specialized courses not offered locally
(Findley & Findley; Layton, 1997; Owston, 1997), nontraditional participants such as
adult learners (Findley & Findley), homebound individuals (Findley and Findley,
1997), and those unable to attend school because of cultural, economic, or social
barriers (Owston).

Many other educational benefits for students are presented in the literature. It
allows learners to access vast amounts of information or experts (Barron & Lyskawa,
1998; Locatis & Weisberg, 1997; Owston, 1997). It causes the learner to assume
greater responsibility for his or her learning (Locatis & Weisberg). It allows greater
individualization of instruction (Locatis & Weisberg; Saskatchewan School Trustees
Association [SSTA], 1995; Tiene, 1997). It allows users to interact in a variety of
different ways (Locatis & Weisberg; Owston; Powers, 1997; Tiene), some of which,
video-conferencing for example, are seen as being much more personalized than other
forms of distance education (Tiene). Another potential educational benefit of the use
of online distance education is the ability to bring together students from a wide range
of different backgrounds from all over the world into learning groups (Khan, 1997,
Layton, 1997).

The use of the Internet is also seen as benefiting instructors. It allows them to

alter their role from primarily being deliverers of instruction to being individuals who
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create learning experiences or guides (Owston, 1997). Lessons can be revised and
improved over time and used repeatedly by students (Tiene, 1997). It facilitates easier
course updating and maintenance, and the presence of the Web permits instructors to
access information in any field (Barron & Lyskawa, 1998).

Other ancillary benefits that relate to online distance education have been
identified. Locatis and Weisberg (1997) argue that the attributes of the Internet (e.g.,
flexibility of time and place of instruction, kinds of interactions and individualized
instruction) establish conditions for the implementation of a new educational
paradigm, as defined by Reinhardt (as cited in Locatis & Weisberg, 1997). Carlson et
al (1998) express the opinion that educational institutions can expand market share
through Web-based instruction. Barron and Lyskawa (1998) echo a similar view in
their observation that there is a worldwide audience for distance education courses.

Mortera-Guitierez (1998) views distance education as a means of enhancing
social conditions in Mexico. He explains that the Mexican educational system is
viewed as being plural and nationalistic, and as such distance education is seen as a
plural and dynamic mode of instruction.

A number of educational benefits have been identified in the literature. These
can be broadly categorized into four general areas: benefits to students, benefits to
instructors, benefits to the institution offering the program, and benefits to society.
None of these benefits were specifically identified as applicable (or not applicable) to

the use of C-MODE in an elementary setting.
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Potential Disadvantages

A significant weakness of the general and online distance education literature
is the relative lack of attention given to examining the potential disadvantages of such
practices. Other issues which should be considered in future analysis of potential
drawbacks are course development costs and instructor time. For the purposes of this
literature review, so few disadvantages were identified that it was decided to group
them all together rather than discuss them in the sections to which they were related.
This approach serves to draw greater attention to the positions they represent.

Schlough and Bhuripanyo (1998) saw the fact that students need to be
constantly self-disciplined as a drawback. This is likely to be more pronounced an
issue at the elementary level.

Instructors may have to develop new skills related specifically to teaching ata
distance (Tiene, 1997). They may also need to adjust instruction for more
independent styles of study (Merkley et al., 1997). Teacher certification and
institution accreditation can be a concern when delivering instruction across
jurisdictions (Sorenson, 1997).

The technical operational problems that sometimes accompany online use can
interfere with the educational experience and iead to frustration for learners and
instructors (Mory et al., 1998; Owston, 1997; Pan, 98; Tiene, 1997). Students may not
have the technical skills to deal with online work (Schlough & Bhuripanyo, 1998).
Institutions may find that they require upgrades to their computér infrastructures

(Owston; Tiene).
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Although there have been numerous references to the cost benefits, there have
also been a number of warnings about disadvantages related to cost. In his exhaustive
investigation of the costs and economics of distance education, Rumble (1997)
warned that with any distance education program there is a danger of simply
transferring costs to the users. This notion is supported by Perraton (2000). Owston
(1997) warned that there are often both obvious and hidden costs for institutions
providing the program, including a need to regularly upgrade their computer
infrastructure, as well as course development costs and operational costs. Sorenson
(1997) reminded us that the majority of distance education enterprises need to
demonstrate a high degree of fiscal accountability because of the nature of their
funding. He suggested that the funding bodies expect to get the most from their funds.

Maushak (1997) reports that scheduling can be a problem where students in
classroom settings are being delivered instruction from a distance in a number of
different schools at the same time. Instructors and institutions preparing to offer C-
MODE should be sensitive to the potential scheduling drawbacks.

There are a number of ethical and intellectual questions that could raise
potential contentious questions. Henzel and Miller (as cited in Schlosser & Anderson,
1994) see faculty royalties and intellectual property rights as issues which will need
to be addressed. Tiene (1997) also speculated that copyright concerns would become
more pronounced. Moore and Rumble (as cited in Schlosser & Anderson) expressed
the opinion that the marketing of instructional programming would need to be

addressed.
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In an examination of distance education at the postsecondary level in Canada,
Shale (2000) reviewed a number of issues of concern related to the delivery of
courses over the Web. As with other authors already mentioned, copyright and
intellectual property rights of the academic and the institution were seen as being
even more problematic than those found in the conventional relationship. A number
of workload-related factors were seen as issues. Extensive amounts of time are
required to prepare courses. The ease of communication can lead to an expectation
that instructors are available at any time. Workload assignments need to be structured
differently from the traditional credits, courses, or contact hours method. Shale also
envisioned considerable impact for teaching staff contracts and collective agreements.
By way of example, he points out that an agreement struck between York University
and teaching staff contained an assurance not to force the introduction of technology.

Perraton (2000) warned established universities in industrialized nations that
although the use of computer technology makes it possible for them to reach out to
new audiences, it will also result in changes to their own status and relationships.
Much of this change will be initiated by their having to compete with each other,
developing corporate universities and agencies for students. Virtual universities are
seen as having the potential to enroll and teach students globally using the Internet.

Perraton (2000) also warned about potential drawbacks for developing
nations. He pointed out that computer-based education would reach the wealthy or
those working in the modern sector and cut out the poor, the unemployed, and the
remote. He sees this as affecting women more then men. Second, successful distance

education programs in developing countries have never been driven by technology in
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the way that computer-based programs have the potential to be. Third, there are
cultural, social, and economic risks for developing countries. Finally, there are risks
in abandoning older technologies that have proven to be effective, such as radio,

when rushing to embrace tomorrow’s technologies.

Student Perceptions

The perceptions of students enrolled in C-MODE experiences provide vital
feedback for program developers. Many assert that generally students prefer not to
learn at a distance, regardless of the delivery methodology, primarily because they
miss the direct interaction with their peers before, during to some extent, and after
formal classes (Mory et al., 1998; Schlosser & Anderson, 1994; Simonson, 1997).

Schlough and Bhuripanyo (1998) found that 77% of the respondents in their
study, given the opportunity to take the distance education course in which they were
enrolled over again, would prefer to do so in a classroom. Twenty-two percent
indicated they would prefer the Internet. It is interesting to note that it has been
suggested that, in spite of this expressed preference for direct education, students are
increasingly seeking out and requesting distance learning experiences. (Owston,
1997; Schlosser & Anderson, 1994; Simonson, 1997).

Schlough and Bhuripanyo’s (1998) course assessment study conducted with
students who were both teachers at a technical college and enrolled in a vocational
undergraduate degree program revealed a number of relevant student perceptions. On
the positive side, students indicated that the delivery provided a level of convenience

because of the degree of freedom it afforded in both time and space, encouraged



individual learning, while at the same time provided group learning activities. It also
permitted course members to choose the speed at which they processed course
material. The respondents also noted that the delivery methodology allowed students
to review one another’s opinions in postings and gain fresh insights related to the
diverse nature of the student body. They also believed that it provided clear, relevant
content, omitting what was felt to be unnecessary, confusing information that was
sometimes provided in classroom settings. This group of distance education learners
also felt that being able to speak to the professor over the telephone provided a sense
of connection.

On the negative side, the Schlough and Bhuripanyo (1998) study found that
distance education required students to be self-disciplined and that the delivery was
not applicable to all learning styles. Some students who did not work in groups or
pairs articulated a feeling of isolation and expressed the opinion that the delivery had
the potential to be impersonal. One of the communication software programs used
was found confusing to some users.

The respondents in the Schlough and Bhuripanyo (1998) study proposed a
number of recommendations to enhance course delivery. They felt it was important
for all course participants to be aware of the limitations and nature of the course.
More substantial course and software orientation and print-based software
instructions should be provided. The software that was found to be deficient should
be improved. More group work should be encouraged. The establishment of a chat

room was seen as having potential benefits. Midterm and course ending meetings
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should be instituted. Students should be required to find relevant course-related
Internet sites and report to the class on them.

Mory et al (1998) also found that students identified both positive and
negative attributes in online course delivery. Many of their observations were similar
to those expressed in the Schlough and Bhuripanyo (1998) study and they saw benefit
in being able to read other students’ comments and answers in the discussions that
took place online. They also found it beneficial to be able to have time to reflect upon
what was being said before having to respond to it. Further, the posting of comments
and answers provided an ongoing record and accommodated ongoing review of topics
and more open pacing.

A significant number of respondents in the Mory et al. (1998) study expressed
that there were no opportunities for real-time communication. Individual pacing and
effort in trying to keep up with the course schedule was seen as a significant problem.
One student expressed the opinion that having all of the online information presented
in the form of text and graphics greatly affected the ability to keep up with the course
requirements. The opinion was expressed that not all learning styles were being
addressed. This was again expressed in relation to the amount of online text reading
that was required. The interaction possible in a classroom and participation in the
informal discussions that take place outside of the class were missed. Tiene (1997)
found that students found it difficult to pay attention, ask questions, contribute to
discussions, get assistance, and get to know the teacher when situated at remote sites.

The perceptions expressed by the students relate principally to their own

needs, with some additional implications for instructors and institutions. Although
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they indicated that they enjoyed many of the benefits associated with C-MODE
identified in the literature, they also saw a need for direct, informal gatherings both
online and in face-to-face meetings. The desire for these meetings, as well as a desire
to work collaboratively, seem to speak to an attempt to address feelings of isolation.
The learners’ voices should always play a significant role in the assessment of online

learning experiences.

- Distance Education at the Elementary Level

When elementary distance education is discussed at all in either the general or
online distance education literature, it is usually considered in an all-encompassing K-
12 context (Berge & Collins, 1998; Cavanaugh, 1999; Fagan, 1997; Hanson, 1997,
Maushak & Manternach, 1997; Merkleyet al. 1997; Moore & Kearsley, 1996;
Mortera-Guitierez, 1998; Owston, 1997; Schlosser & Anderson, 1994; Wellburn,
1999). Only one group of authors, Ross et al. (1991), attempted to deal with
elementary C-MODE as a distinct, separate issue.

Online Distance Education Literature - Elementary

Ross et al. (1991) examined student perceptions in two separate distance
education programs that catered to at-risk elementary school-aged children. One of
the programs used a local text-based electronic bulletin board. The second used a
national network, AppleLink. AppleLink provided teleconferencing as well as e-mail.
Students in the first program reacted with mixed feelings or negatively to the process.
Generally, they felt they did not receive enough help with their writing skills, did not

learn much from their tutors, and found the assignments difficult. Students in the
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second program responded more positively to the process. They indicated that they
would have enjoyed more online communication and enjoyed a positive relationship
with their tutors.

Owston (1997) reported that some experimental online access to education
was being conducted at the public school level but that it was not widespread.
According to Owston, the three areas in which the Web is providing increased access
to education are home schooling, alternative schooling, and extension courses. Home
schooling and alternative schooling can be seen as the two areas of application that
might most directly affect elementary-aged students.

Cavanaugh’s (1999) meta-analysis of studies examining the effectiveness of
interactive distance learning technologies on K-12 academic achievement found that
there was a small positive effect for interactive distance education. She concluded
that K-12 achievement related to distance education could be expected to be at least
comparable to traditional instruction. Cavanaugh’s study found no significant
difference between grade levels. Thus, we can conclude that the slightly positive
impact holds true for elementary achievement. This analysis examined 19 studies of
which 6 were undertaken with grades 3 to 8. All of the studies involved the delivery
of content to students situated in a classroom setting. Two-way audio-visual
conferencing was used as the distance education system in 68% of the studies, e-mail
in 26%, and the World Wide Web in one study.

General Distance Education Literature--Elementary

Fagan (1997), Maushak and Manternach (1997), and Merkley et al (1997) all

reported on findings related to the Iowa Distance Education Alliance project. This
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project was initiated with the awarding of a Star Schools grant and was established to
demonstrate the use of fibre-optic technology to deliver two-way, full-motion, live,
interactive instruction into existing classrooms. In this setting, the instructors were at
a distance while the students remained in traditional classroom settings. Fagan found
in an assessment study of the implementation of distance education in the state of
Iowa that 67% of K-4 teachers, compared to 50% of 9-12 teachers were resistant and
had negative attitudes towards the implementation of distance education technologies
and their participation in the process. Fagan concluded that teacher grade level, as
well as a number of other variables, may affect teacher concerns. Maushak and
Manternach reported that elementary schools participated in multimedia curriculum
projects. Merkley et al. (1997) reported that 15% of the participants in their study
were elementary teachers, but provided no specific references to this group.
Mortera-Guitierez (1998) indicated that distance education is offered in
Mexico at the primary education and junior high levels, but provided no specific
details. Schlosser and Anderson (1994) observed that as early as 1994, although
distance education traditionally meant the involvement of adults, in the U.S. distance
learning was increasingly being offered to K-12 students where funding existed. They
noted that at that time telecommunications were primarily being used to provide

curriculum enrichment in elementary and middle schools.
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Criteria for Successful Implementation and Practice

Online Distance Education Literature

Findley and Findley (1997) identified several criteria related to successful C-
MODE program implementation and practice. These included: (a) instructor
readiness in terms of both the curriculum and the technology is important, (b)
students must be able to interact freely and be made to feel like they are part of a
learning group and are working closely with their peers, (c) surveys should be
conducted before a course begins to gain an understanding of student knowledge and
skill levels, (d) Individual and group learning experiences must be provided, (e)
experts should be used as course resources, (f) feedback to students must be ongoing
rather than exclusively at grading periods, (g) the technology must be kept in superior
operational condition, (h) policies concerning use of the technology must be
established, (i) the instructors must continually evaluate the program and students
must be allowed input, and (j) the curriculum and educators, and not the technology,
must drive the program.

Mory et al. (1998) offered a number of recommendations for planning web-
based instruction: (a) provide a variety of presentation formats using a variety of
media, including images of the instructor and students if possible, (b) adequate
technical support for both students and instructors must be provided, (c) instructors
should provide opportunities for students to express their reactions to the course as a
means of obtaining data on how students are handling the course workload, (d)

instructors should make adjustments to course workload during the course if
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necessary, (€) a detailed course outline should be provided for students, and (f)
external clues and deadlines must be established to help students keep on track.

Everett (1998) suggested a number of techniques for instructors to enhance
instruction in a compressed video environment: (a) instructors should have training in
dealing with student fears, apprehensions, and coping mechanisms that they tend to
exhibit in the first few days of an online course, (b) approval to offer online courses
should not be given to instructors until they have demonstrated that they can adapt
their course to an online setting, (¢) instructors need to assist students to make sense
of and adapt to the distance learning technology, (d) a variety of teaching methods is
recommended, (e) instructors need to learn and implement new technologies in their
instructional practices, and (f) instructors will need to modify teaching methods,
course material, and technologies based upon student feelings and coping
mechanisms.

Meyer-Peyton (2000) outlined several elements of a successful program based
upon experiences with the U.S. Department of Defense Education Activity Electronic
School: (a) the program should have a clear plan, (b) the delivery platform should
enable the implementation of the course goals and structure, (c) the equipment and
infrastructure should be reliable and robust, (d) technical support should be
immediate when problems occur, () the instructors should be dedicated to the
concept of distributed learning, (f) the instructors should be versed in distributed
learning pedagogy, (g) the instructors should be comfortable with the technology, (h)

the instructional model should incorporate a variety of techniques, (i) local personnel
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should be used to assist with on-site facilitating and support, and (j) the program
should be constantly monitored and evaluated for effectiveness.

Schrum (2000) delineated characteristics of successful students in online
learning and several pedagogical, organizational, and institutional issues that must be
considered before offering an online course. According to Schrum students identified
themselves as being successful when: (a) they began with a certain level of
technological experience and knowledge, (b) they had support from their families, (c)
they had strong reasons for signing up for the course, (d) they moved through the
lessons quickly, and (e) they were independent learners.

According to Schrum (2000), pedagogical considerations included: (a) the
establishment of pedagogical goals for the course, (b) ensuring that active and
independent learning takes place, (c) creating a course development team, (d)
instructors giving themselves permission to work through a process of trial and error,
(e) ensuring that evaluation is continual and ongoing, and (f) allowing students to
provide feedback several times during a term regarding progress of the course.
Schrum also stated that certain organizational decisions must be made prior to the
commencement of the course, including: (a) what portion of the course should be
delivered online and what portion, if any, delivered through other means, (b) what
types of assignments should be included, (¢) what interactions should take place and
how should they take place, (d) what will be the group size, and (e) what prerequisite
skills will the students require? Other organizational considerations presented
included: (f) providing students with readings, assignments, and expectations at the

beginning of the course, (g) ensuring that the course is well organized, (h) organizing
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introductory activities which are appropriate for both novices and experts, (i)
fostering collegial interaction, and (j) establishing rules for the use of the online
environment.

Schrum (2000) also proposed several institutional issues. These included: (a)
recognition of faculty and those assisting, (b) providing time to instructors for course
design and development, (c) determining who will bear the expense of online courses,
(d) deciding whether technology should be loaned to students who cannot afford it,
(e) examining how distant students will access materials located on the campus, and
(f) establishing an evaluative component for every course.

General Distance Education Literature

A number of general criteria for successful implementation and practice have
also been proposed concerning other forms of distance education that may have
implications for C-MODE. Schlosser and Anderson (1994) identified a number of
criteria as being significant to successful implementation or practice. They believe:
(a) from a management point-of-view, distance education enterprises require a high
degree of planning, management control and excellent communications, (b) teachers
must be certified to teach at the appropriate grade level, qualified to teach particular
content, and be trained in distance education practices, (c) students must be able to
readily access the instructor and interact with fellow students and the instructor, (d)
students must be provided with opportunities to participate in the ongoing evaluation
of their own progress as well as that of the program in which they are enrolled, and

(d) development of course materials is viewed as critical.
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Verduin and Clark (1991) proposed the use of a team approach. They
recommended that the team include content specialists, instructional designers, media
specialists, as well as writers and editors. They further recommended that students be
allowed to participate in the program evaluation process as well as their own
progress. Perraton (1988) suggested: (a) the use of a multi-media format is more
effective than the use of a single medium, (b) feedback was seen as an essential
component of a distance learning system, (c) a systems approach to planning distance
education was also preferred, and (d) distance-teaching, he argued, should involve
students participating in regular and frequent activities above and beyond listening,
watching or reading. Miller (as cited in Schlosser & Anderson, 1994) reiterated the
point made by Findley and Findley (1997) that the curriculum and educators, and not
the technology, must drive the program. Moore and Graf (as cited in Schlosser &
Anderson, 1994) suggested that course design and curriculum development are
critical in any distance education setting.

Sorenson (1997) indicated: (a) students, instructors, and support staff need to
work in concert to produce quality distance education programming, (b) teachers need
to change their method of teaching and devote more attention to student interaction,
visual materials, activities for independent study, advanced preparation, and follow
up activities, (c) teacher certification for the appropriate grade level Was seen as
important, (d) teachers should have appropriate qualifications for specific subjects
and training in distance education practices, (€) support personnel were seen to

provide a vital link between students and teachers, as was having a well-trained,
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technological staff, and (f) intellectual property rights and royalties need to be
addressed.

Additional criteria suggested by other authors are also identified in the
Sorenson (1997) literature review. A number of authors and sources (Cyrs & Smith;
Graf; U.S. Congress, as cited in Sorenson) stated that distance teachers require
additional planning time and that distance teaching places increased demands on their
time. Moore (as cited in Sorenson) suggested: (a) administrative support to instructors
reflects a commitment to the importance of efforts to become effective distance
educators must be provided, (b) he further suggested that this can be accomplished by
salary and time allocations, assurances of job security and by involving teachers in
the planning and decision making process, (c) students benefit from being informed
about the instructor’s expectations and rules and procedures for the distance class,
and (d) support systems that have been properly designed and maintained were seen
as essential for successful distance education enterprises. Moore and others (Rumble;
U.S. Congress, as cited in Sorenson) believe that it is necessary to provide counseling
services that meet the needs of distance learners because of the potential for
heightened feelings of separation when problems occur.

A report prepared by the Saskatchewan School Trustees Association (1995)
raised a number of questions concerning distribution logistics: Should distance
education be delivered from a number of locations or centralized; and should a single
provincial timetable for course offerings be established? In The Ohio SchoolNet
Telecommunity Evaluation report, Hawkes, Cambre, and Lewis (1998) identified four

domains of criteria that he considered important when attempting to distinguish
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successful distance education practice: technical, instructional, organizational, and
ethical. Technical criteria are those associated with equipment specifications and
performance; instructional criteria are those associated with the delivery and access of
instruction and outcomes for the learners; organizational criteria concern the day-to-
day aspects of the technology, support mechanisms, and training required to sustain
its use; ethical criteria are seen as addressing the availability of the technology to
diverse learning audiences. He also noted that policies concerning use of the
technology must be established.

A number of other authors presented additional criteria or reiterated criteria
already mentioned by authors cited above in both sections of the literature examined.
McKenzie, Kirby, Newbill, and Davidson (1998) in their own survey related to the
development of a set of guidelines for effective distance instruction identified a broad
range of teaching behaviours which were seen as significant to the successful practice
of distance education. These were categorized into management, instructional,
technical, and assessment categories. Simonson (1997) saw successful
implementation of distance education into mainstream education as being contingent
upon the ability of educators to provide students with equivalent learning experiences
no matter whether they attend a class in person or participate in an online class from a
distance. Students, he said, must be able to interact freely.

Jegede and Kirkwood (1994) found in their study of distance education
students enrolled at the University of Southern Queensland that anxiety in distance
education learners may play a higher role in attrition than was previously believed.

The course delivery methodology was not indicated in their report.
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In summary, the online and broader distance education literature suggests that
there are five general areas that must be addressed when considering criteria for
successful implementation and practice. They are organization, program, instructor,
student, and technical. This expands upon and modifies the framework proposed by
Hawkes et al. (1998).

Broadly examining the criteria identified under each of the five individual
areas, we can make the following general statements about each. Organizations must
provide support to students and organizational members. They must ensure that a
high degree of planning is applied to all aspects of the program they offer. The
curriculum and the instructors, not the technology, must drive the program. It must be
constantly evaluated, with all parties having a voice. Instructors must be thoroughly
prepared in all areas. They must remain adaptive and open. Students must be
provided with opportunities to interact freely in a number of different ways with their
peers and instructors. They must be made to feel as though they are part of a group
and not isolated and forced constantly to work independently. The technology must
be kept in working order, and it must remain secondary to the educational experience.

Although none of the authors reviewed examined criteria in terms of how they
apply to the elementary level, many of the criteria they identified may be seen as
relevant to that level. At the very least, they offer a point of departure for

investigation in that area.
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Summary of Literature Reviewed

There are a number of general criticisms that must be stated concerning the
literature reviewed. As previously stated, there is a general lack of attention to the
possible disadvantages of distance education in any form. To offer a complete and
thoughtful examination of C-MODE we must fully present all of the possible
ramifications. It is hoped that some of the questions that were posed or issues
identified in this review will contribute to that effort.

A second criticism is the lack of attention given to discussing distance
education at the elementary level. This was particularly unsettling in light of the fact
that a number of authors acknowledged that it was being undertaken but did not
include it to any great extent in their discussions.

Finally, there were a number of papers that appeared to strongly reflect the
personal biases of the authors. As we continue our study of this new phenomenon, it
is essential that, as much as possible, we maintain an unbiased and balanced
perspective.

Summary of Guidelines for Effective Implementation and Practice

The literature reviewed, although limited in how it has addressed elementary
distance education in general, and especially in terms of how it has addressed C-
MODE, provides us with some insights that may be applied to the elementary level.
However, we must remain cognizant of the fact that this literature provides only a
point of departure to begin the broader examination of the application of C-MODE at

the elementary level. As Schlosser and Anderson (1994) point out, “much of the
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research in distance education has involved adult, off-campus college students, as
well as highly motivated college-bound high school students. Conclusions reached
with such populations may not generalize well to other populations” (p. 27). It may
ultimately be found not to be applicable to the study area.

The initial framework for guidelines relating to the effective implementation
and practice of C-MODE at the elementary level is largely based upon those criteria
identified by authors as significant in other academic levels and in different distance
education formats.

Consideration was given to using the criteria framework suggested by Hawkes
et al. (1998), namely technical, instructional, organizational, and ethical. However, as
previously suggested, the broader literature seems to speak to five general areas that
must be addressed when considering criteria for successful implementation. They are
program, instructor, student, organizational, and technical. The importance of the role
of the instructor and the students seems to necessitate examining them as separate
issues. For the purpose of this study, the term “instructor” refers to the individual in
the employ of the educational institution operating the C-MODE program, and not
any individual who may be assisting a student at home. Since ethical questions apply
to all areas of organizational philosophy and operation, they will be dealt with under

the broader organizational consideration.

Program.
e Course design and curriculum development are critical.

e Clear goals for the program must be established.
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A team approach should be used to develop course materials, including content
specialists, instructional designers, media specialists, as well as writers and
editors.

Students, instructors, and support staff need to work in concert to produce quality
distance education programming.

The program must be continually evaluated by the instructors.

Participating students must be allowed input in the program evaluation process.
The curriculum and educators, and not the technology, must drive the program.
Program developers need to recognize that the factors that determine learning in a
distance education setting are no different than those for traditional settings.

A variety of presentation formats using a variety of media should be used.
Detailed course outlines should be provided for students.

Clear, relevant content should be provided.

Experts should be used as course resources.

External clues and deadlines must be established to help students keep ontrack.
Attention to convenience in the degree of freedom afforded in both time and
space should be provided.

Both individual and group learning experiences must be provided.

A wide variety of teaching methods should be used.

Attempts must be made to accommodate all learning styles.

Program developers should capitalize on the inherent ability to allow greater

individualization of instruction.
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Introductory, midterm and term ending face-to-face meetings should be provided
where possible.

Feedback to students must be ongoing rather than exclusively at grading periods.
Postings of comments and answers should be available in an online archive for
ongoing review by students and instructors.

Images of the instructor and students should be provided if possible.

Substantial program orientation must be provided.

The program must provide at least an equivalent learning experience to being in a

classroom setting.

Instructors.

Instructor readiness, with both the curriculum and the technology, is important.
The instructors’ role is changed from primarily being deliverers, of instruction to
individuals who create learning experiences or guides.

Distance teachers require additional planning time.

Distance teaching places increased demands on instructors’ time.

Instructors may be required to develop a new set of related skills.

Instructors must be certified to teach at the appropriate grade level.

Instructors must be qualified to teach particular content.

Instructors must be dedicated to the concept of distance education.

Instructors must be trained in distance education practices.

Approval to offer online courses should not be given to instructors until they have

demonstrated that they can adapt their teaching to an online setting.
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Teaching at a distance would allow teachers to be hired from jurisdictions in
which they may not reside.

Instructors should modify teaching methods, course material, and technologies
based upon student feelings and coping mechanisms.

Instructors may require training in dealing with student fears, apprehensions and
coping mechanisms related to C-MODE.

Instructors need to assist students to make sense of and adapt to the distance
learning technology.

Instructors may need to make adjustments to course workload during the course if

necessary.

Students.

Students may not have the immediate technical skills to deal with online work.
Students must have opportunities for direct, informal interaction with their peers.
Students require opportunities for individual learning as well as group learning
activities.

Students must be allowed some flexibility in the speed at which they proceed with
course material.

Students must be able to communicate readily and directly with the instructor.
Students will need to develop the ability to be self-disciplined.

Students may feel isolated from time to time.

Students must be able to interact freely with their peers.

Students must be made to feel like they are part of a learning group and are

working closely with their peers.



Students must be provided with opportunities for real-time communication with
peers.

Students must be provided with opportunities for real-time communication with
instructors.

Students must be provided with opportunities to participate in the ongoing
evaluation of their own progress.

Students must be provided with opportunities to participate in the ongoing
evaluation of the program in which they are enrolled.

Students need to participate in regular and frequent activities above and beyond
listening, watching, or reading.

Students benefit from the ability to interact with students from a wide range of
different backgrounds.

Some students may find it difficult to pay attention, ask questions, contribute to
discussions, get assistance, and get to know the teacher.

Students need opportunities to express their reactions to the program.

The technical, operational problems that sometimes accompany online use can
interfere with the educational experience and lead to frustration for learners.

Students should have the support of their families.

Organization.
A high degree of planning is required.
A systems approach is helpful in planning.
High degree of management control is required.

Excellent communication channels must be established.

57
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Properly designed and maintained support systems must be established.

Support personnel provide a vital link between students and teachers.
Intellectual property rights and royalties need to be addressed.

Policies concerning use of the technology must be established.

Policies concerning copyright concerns must be established.

Policies concerning ethical issues must be established.

Policies concerning social issues must be established where deemed necessary.
The organization needs to recognize that scheduling may be a problem where
students in different locations (time zones) are being delivered instruction at the
same time.

Assessments should be conducted with new learners to gain an understanding of
student knowledge and skill levels.

Be aware there are often hidden costs for institutions providing the program.
Monitor operational cost closely to determine true costs.

Distance education enterprises need to demonstrate a high degree of fiscal
accountability.

Be aware that ongoing upgrades to computer infrastructures may be required.
Be aware that market share can be expanded beyond traditional areas through
Web-based instruction.

Organizations offering online learning experience must recognize that C-MODE
may actually be detrimental to learning for some individuals.

Be aware that students are increasingly seeking out and requesting distance

learning experiences.
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Organizations should be sensitive to the fact that the technical, operational
problems that sometimes accompany online use can interfere with the educational
experience and lead to frustration for instructors.

Administrative support must be provided to instructors that reflects a commitment
to the importance of efforts to become effective distance educators.
Administrative commitment to instructors can be accomplished in part by salary.
Administrative commitment to instructors can be accomplished in part by time
allocations.

Administrative commitment to instructors can be accomplished in part by
assurances of job security.

Administrative commitment to instructors can be accomplished in part by
involving teachers in the planning and decision-making process.

Provide counseling services that meet the needs of distance learners.

Technical.

The technology must be kept in superior operational condition.

Having a well-trained technological staff is essential.

Adequate technical support for both students and instructors must be provided.
Avoid attempting to be platform specific.

Use open technical standards.

Use technologies which allow the use of a number of different, individual media.
Use technologies which allow for both centralized and decentralized information

flow.
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e Use technologies which allow for both centralized and distributed learning.
e Print based technical instructions should be provided.
e Substantial software orientation must be provided.

Upon reviewing the above criteria, one will almost immediately notice that
there is overlap of criteria stated in the five general areas. For example, providing
students with an opportunity for input in the program evaluation process is stated as
criteria under both the Program and Student areas. This was done because the impact
is different in each case. If program developers solicit and receive student feedback
that is used to constructively modify the program, then the program and ultimately the
entire student body benefit. The ability for the individual student to provide feedback
may immediately benefit that individual because he or she has had the opportunity to
express his or her thoughts and probably feels included in the process and validated
by the experience, whether or not his or her suggestions are reflected in changes to
the program.

Other criteria may seem intuitively obvious or unnecessary to the reader. In
establishing these criteria, the author has not attempted to judge their value to the
discussion. They have simply been directly stated, summarized, or extrapolated from
the literature. Only occasional, minor contextual modifications have been made. One
of the two main purposes of this study is to identify an initial framework for
guidelines relating to the effective implementation and practice of computer-
mediated, online distance education at the elementary level. Whether the specific
criteria identified in these guidelines are applicable to the elementary setting will be

tested in this study.



CHAPTER THREE: METHODOLOGY AND PROCEDURES

Overview
Chapter Three provides a description of the research methodology used in this
study. It includes an examination of the research method, research design, participant
selection, instrumentation, data collection and recording, data analysis,

methodological assumptions and limitations, and ethical considerations.

Description of Research Methodology

This study was nonexperimental, exploratory, and descriptive in nature. The
research approach used was the descriptive survey method. One of the purposes of
this study was to identify guidelines that could be used by practitioners to improve
practice. As such, this study must also be seen in part as action-based research.

Quantitative and qualitative data were collected using a survey questionnaire
that was developed as a secondary purpose of the project. Survey research is seen as
an effective means of determining attitudes or opinions of a group or population
towards issues or information (Fraenkel & Wallen, 1996; Mason & Bramble, 1997,
McMillan & Schumacher, 1997). McMillan and Schumacher’s approach to survey

research was used as the primary theoretical basis for this investigation.

Research Design
In this study, the dependent variables are the responses to the 101 identified

individual statements and the aggregate responses to the five criteria categories. The
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independent variables are Employee Group (administrator, instructor, other), Program
Has Been in Operation For, hereafter referred to as Years of Program Operation, (1
year or less, 2 years, 3 years, more than 3 years), Gender (male, female), Participants
Years of Experience Practicing/Directing Online Distance Education, hereafter
referred to as Years of Experience, (1, 2, 3, 4, 5, more than 5 years), Educational
Sector (public, private), and Country of Practice (Canada, U.S.A.). It was
hypothesized that there would be no significant differences between the means of the

responses from the various independent variable groups.

Pilot Study

A pilot study was undertaken with practitioners of C-MODE at the
postsecondary level to validate and provide suggestions for improvement to the
survey instrument. This group was used for two reasons: (a) Because of the relatively
limited number of elementary practitioners in the study field it was believed that
asking elementary practitioners to participate in a pilot study would further reduce the
potential number of participants for the study itself, and (b) the statements used in the
instrument were derived from postsecondary practice.

Nineteen individuals volunteered to participate in the pilot study. Participants
were solicited by sending an e-mail communication (Appendix D) request to all of the
deans of Faculties of Education at Canadian English-speaking or bilingual
universities. The deans were asked to forward the e-mail, which contained
information concerning the project, to faculty members who had been involved in

computer-mediated online distance education. A number of faculty members were
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contacted directly by e-mail communication (Appendix E). This was done when no
responses were received from a university and where individual faculty members
were identified on the faculty web-site as being practitioners of online education. The
dean of the Faculty of Education at Brock University was not contacted. It was
decided that full-time faculty members at the university hosting the project would not
be asked to participate in the pilot study.

Pilot study participants were mailed copies of the pilot survey instrument
(Appendix A), the pilot study letter of information (Appendix B), and the pilot study
informed consent form (Appendix C). They were asked to complete the survey
questionnaire based on their opinions related to the practice of C-MODE at the
postsecondary level, not the elementary level. They were also asked to provide
comments concerning: (a) specific statements contained within the instrument, (b)
additional statements that they believed should be included, or (c) the entire
instrument. Eighteen of the participants completed the survey. One participant did not
complete the survey, but provided comments.

The pilot study revealed that the questionnaire was a reliable survey
instrument. A Cronbach’s Alpha reliability coefficient of .96 was established for the
survey. Cronbach’s Alpha is considered the most appropriate reliability measure for
questionnaires and survey research (McMillan & Schumacher, 1997). A value of .70
or higher is considered acceptable (Litman, 1995; Nunnaly, 1978) to establish
reliability.

Qualitative data from participants, and the researcher’s observations, were

used to make minor modifications to the survey instrument. These included, amongst
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others, clarifying aspects of the Respondent and Program Information and Program
Guidelines sections.

Clarification and modification of the Respondent and Program Information
section included: (a) separating the explanatory statement and participant completion
section on to separate pages, (b) eliminating the number of students being taught at
each grade level variable, and (c) adding participant’s years of experience as a
variable, modifying the levels embodied in the years the program has been in
operation variable, and adding wording to the directions for many variables.
Clarification of the Program Guidelines section included: (a) the renaming of the
section “Program and Course Guidelines”, (b) grouping program and course
statements separately within the new section, and (c) ensuring the statements clearly
indicated which of the two was being referred to.

Other modifications implicitly or explicitly suggested and incorporated into
the revised instrument included: (a) the elimination of two statements, (b) the addition
of one statement, (c) the separating of each of six statements into two individual ones,
and (d) the clarification of statement wording in all sections. The original survey
instrument used in the pilot study contained seven respondent and program variables
and 96 statements, whereas the modified version used in the study contained seven

respondent and program variables and 101 statements.



65

Study Participant Selection

The subjects were 16 administrators and instructors. Survey responses were
solicited from individuals involved in the development, administration, and/or
delivery of C-MODE at the elementary level.

Comprehensive sampling (McMillan & Schumacher, 1997) was undertaken
by selecting participants on a voluntary basis. Participants were gathered by sending
online e-mail solicitations and direct mailing solicitations to educational programs
which offered online education at the elementary level. Online programs were
identified by searching on the Internet for their web-sites using conventional search
engines such as Google, Yahoo, Hotbot, and Webcrawler.

Network or snowball sampling (McMillan & Schumacher, 1997) was also
employed to maximize the number of participants. The e-mail and direct mailing
solicitations asked potential participants to suggest other elementary C-MODE

programs not identified by the researcher.

Instrumentation
A survey instrument was developed to investigate the beliefs and attitudes of
elementary C-MODE practitioners about what constitutes effective implementation
and practice principles in this field. The statements included in the pilot and study
questionnaires (Appendixes A and F) were developed using a modified version of the
Dean (1997) six step Evaluation Criterion Validation Model. The six steps followed

in this model include: (a) identification of stakeholders, (b) identification of potential
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evaluation criteria, (c) development of the survey instrument, (d) collection of data,
(e) analysis of data, and (f) selection of criterion set.

The evaluation criteria identified as being important in the delivery of C-
MODE courses at the postsecondary level were used to form the basis of the
instrument statements. These were determined by reviewing the current body of
literature reporting research findings and anecdotal observations. They were grouped
into five relevant categories, namely Program and Course Guidelines, Instructor
Guidelines, Student Guidelines, Organizational Guidelines, and Technical Guidelines.
As previously stated, the original instrument was modified slightly based upon data
collected in the pilot study.

Respondents were asked to provide information about themselves and the
program in which they worked. Participants were asked to rate 101 individual criteria
statements on a 5 point Likert scale with a point range that included the values: 1
(Strongly Disagree), 2 (Disagree), 3 (N eutral or Undecided), 4 (Agree), 5 (Strongly
Agree). Qualitative data were collected by asking respondents to comment on the
individual statements or to suggest other statements they considered important.

The questionnaire preserved participant anonymity and confidentiality. This
was accomplished by not requesting names.

As with the pilot study, a Cronbach’s Alpha reliability test was undertaken. A
Cronbach’s Alpha reliability coefficient of .85 was established for the study survey

instrument. Thus, it can be seen as a reliable survey instrument.
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Data Collection and Recording

The survey was administered in June and September 2001. In June, e-mail
solicitations (Appendix I) were sent to administrators identified on program web-
sites, and where no administrator was identified, to the general contact e-mail
address. This process produced only 2 participants.

As aresult of the limited number of responses to e-mail contact, a direct mail
approach was undertaken. Between September 6, 2001 and September 13, 2001
survey packages were mailed to individuals at 24 boards of education or institutions
identified as offering elementary C-MODE programs located in Canada and the
United States. The packages included a copy of the survey instrument (Appendix F),
an informed consent form (Appendix H), the letter of information (Appendix G), and
a self-addressed stamped envelope in which to return the questionnaire to the
researcher after it had been completed.

Where only administrator’s names were posted on program web-sites they
were sent five survey kits and asked in a personalized covering letter (Appendix J) to
complete one themselves and distribute the rest to employees. At sites where
individual instructors or additional employees were listed, these individuals were
contacted directly along with administrators. Where no names were listed, five survey
packages were sent to the program contact address requesting in a general covering
letter (Appendix K) that survey packages be distributed to employees. At the
completion of the project a copy of the study feedback letter (Appendix L) was sent

to all pilot and study participants.



68

Data Processing and Analysis
The quantitative data were analyzed using the Statistical Package for the
Social Sciences (SPSS). Analysis included the following:
e Frequency counts on Respondent and Program demographics
e Frequency counts, means, and standard deviations for all dependent
variables
e ttests to determine whether any significant associations existed between
survey responses and Gender, Years of Experience, and Employee Group
Qualitative data were analyzed using standard qualitative coding and
categorizing methods (Denzin & Lincoln, 1994; Glesne & Peshkin, 1992; Lincoln &

Guba, 1985; McMillan & Schumaker, 1997).

Methodological Assumptions and Limitations

The purpose of this study was to identify criteria applicable to the successful
implementation and practice of computer-mediated online distance education at the
elementary level as perceived by administrators, instructors, and others involved in
the delivery of such programs. No attempt was made to seek causal relationships
among or between variables.

This study was undertaken with practitioners in English-speaking programs
based in Canada and the United States who voluntarily responded to the survey. No
attempt was made to generalize the findings to programs based in other languages or

at other academic levels.
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Ethical Considerations

All aspects of this study were guided by the Brock University Principles of
Ethical Research with Human Participants as outlined in the Brock University Faculty
Handbook. Participants were advised about these guidelines and provided with
information that would allow access to them. Before data collection began, ethical
approval (Appendix Q) was obtained from Brock University.

No attempt was made to obtain ethical approval from each of the programs
contacted. One local ethical approval was requested before participants could be
allowed to participate in the pilot study. This was undertaken as required.

The e-mail and direct mail solicitations sent to potential participants advised
them of the purpose of the study, the procedure for completing the questionnaire
online, the time requirements involved, and how the results would be reported to
them. Further, they were advised of the ethical considerations, as outlined above, the

voluntary nature of the study, and the procedures taken to ensure confidentiality.

Restatement of the Research Purpose
This study had three major areas of focus related to the effective
implementation and practice of computer-mediated online distance education at the
elementary level. It sought: to identify a preliminary framework of guidelines for
effective implementation and practice, to identify additional areas for which
guidelines should be developed, and to develop a questionnaire that sought feedback
on their appropriateness. The first version of the instrument was piloted with

postsecondary instructors. The second draft of the instrument was used to survey
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individuals currently involved in the delivery of computer-mediated online distance
education at the elementary level. Participants were asked to express their opinions
concerning the validity of the criteria identified in the questionnaire. Results from the
survey were used to further refine the instrument.
Summary of Chapter

Chapter Three outlined the research design and resultant methodology to be
used for this study. This included an examination of the development of the survey
instrument, the pilot study, participant identification and selection, data collection and

analysis, study limitations, and the guiding ethical considerations.



CHAPTER FOUR: FINDINGS

Overview
Chapter Four examines the results of the study as they pertain to the research
purpose. Response patterns to the 101 dependent variables, hereafter referred to as
survey statements or statements, and to the five guideline categories (Program and
Course, Instructor, Student, Organizational, and Technical) are presented and
interpreted. To facilitate reading, the Program and Course category is referred to as
Program. The chapter also examines the relationship of three independent variables to

the survey statements to determine if any significant relationships exist.

Participant and Program Profiles
As outlined in Chapter Three, demographics were collected concerning
individual participants and the programs in which these individuals worked. These

were used to construct the following profiles.

Participants Profiles

| Participants in the study were 16 individuals involved in the development,
delivery, or administration of C-MODE at the elementary level. Three individuals
identified themselves as members of the "Administrator" employee group, eleven
identified themselves as members of the "Instructor/Teacher" group, and two
identified themselves as members of "Other." One of the "Other" group members was
regrouped into the “Instructor/Teacher" group because the participant described
themself as a mentor. The second individual who identified him/herself as a member

of the "Other" group was regrouped into the "Administrator" employee group because
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the job description that was provided by the participant indicated he/she was a
member of the senior management team. Consequently, there were 4 participants
classified as Administrator and 12 as Teacher/Instructor.

The sample included a relatively equal representation of both genders. Nine
males and 7 females completed and returned the survey. No attempt was made to
determine whether these numbers represented the actual proportion of men and
women involved in C-MODE at the elementary level.

Examination of the years of experience participants had in practicing or
directing online distance education revealed that 9 individuals had between 1 and 3
years experience and 7 individuals had 4 or more years of experience. For the
purposes of this study those reporting between 1 and 3 years experience were
identified as new or inexperienced practitioners, and those with 4 or more years were
identified as experienced practitioners.

Program Profiles

Thirteen of the participants indicated that the programs in which they worked
had been in operation for more than 3 years. Two had been operated for 3 years and
one for just 1 year.

Thirteen of the participants worked in public sector programs and 3 were from
private sector programs. Twelve were from Canada and 4 were from the United
States.

Nine of the programs offered instruction to primary, junior, and intermediate
level students. Four offered courses at the junior and intermediate levels, while the

remaining 3 participants indicated courses were offered at: (a) both the primary and



junior levels, (b) intermediate level, or (c) junior level. Three offered remedial
assistance, one enrichment or gifted programming, and one offered both. Primary is
defined as kindergarten to grade 3, Junior as grades 4 to 6, and Intermediate as grades
7 and 8.

Participants indicated that the online component of the delivery methodology
varied between 5% and 100%. Replies to this question indicated some confusion
amongst participants about what information was being sought. Consequently, no

attempt has been made to interpret the data provided for this statement in the study.

Response Patterns by Frequency and Percentage

Participant response frequencies and percentages for the total number of
statements and the statements classified by guideline categories are to be found in
Table 1. Frequency and percentage results for each of the 101 statements are found in
Appendix M.
All Statements

Responses to the survey questionnaire were very complete. The 16
participants were required to respond to 101 statements, making for a total of 1,616
possible responses. As shown in Table 1, of the possible 1,616 entries there were only
15 incidents (0.9%) of missing data. Of these 15, 7 incidents occurred in the
responses of one participant. Overall, respondents selected the Agree or Strongly
Agree values for the majority of the statements. Of the possible 1,616 entries, 47.6%

(770) selected the Strongly Agree value, 38.0% (614) the Agree value, 10.5% (170)



Table 1

Frequency and Percentage Responses for All Statements and Statements

Combined by Guideline Categories

Total  StD D N/U A StA NR
All statements
Frequency 1,616 14 33 170 614 770 15
Percent 100 09 20 105 38 476 0.9
Program statements
Frequency 464 6 15 50 159 231 3
Percent 100 1.3 32 108 343 498 0.6
Instructor statements
Frequency 256 2 6 22 97 126 3
Percent 100 0.8 23 8.6 379 492 1.2
Student statements
Frequency 336 0 3 36 146 151 0
Percent 100 0 0.9 107 435 449 0
Organization statements
Frequency 416 4 8 51 170 176 7
Percent 100 1 1.9 123 409 423 1.7
Technical statements
Frequency 144 2 1 11 42 86 2
Percent 100 1.4 07 7.6 29.2  59.7 1.4

Note. StD = Strongly Disagree, D = Disagree, N/U = Neutral or Undecided,

A = Agree, StA = Strongly Agree, NR = No Response
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the Neutral/Undecided value, 2.0% (33) Disagree, and 0.9% (14) selected Strongly
Disagree.

When the Agree and Strongly Agree values are grouped together, as shown in
Table 2, they repreSent 85.6% (1,384) of the possible responses. When the same is
done with the Strongly Disagree and Disagree values they represent 2.9% (47) of the
possible responses.

Statements Grouped or Classified by Guideline Categories

Examination of the frequency and percentage responses as they relate to the
five guideline categories revealed some differences. As seen in Table 1, the Student
category was the only one in which none of the respondents strongly disagreed with
any of the statements. This category was also the only one in which there were no
incidents of missing data.

Similarly, the combined response frequencies and percentages (Table 2)
related to the five guideline categories (Program, Instructor, Student, Organization,
and Technical) also revealed some differences. In examining the relative ranking of
the Agree/Strongly Agree combined value for the five guideline categories, we find
they range from a high of 88.9% to a low of 83.2%. Technical guidelines (88.9%)
received the highest Agree/Strongly Agree combined value, and Student guidelines
(88.4%) the second highest. These were followed by Instructor (87.1%) and Program
(84.1%). Organization (83.2%) had the lowest combined frequency.

In examining the relative ranking of the Disagree/Strongly Disagree combined
frequency for the five guideline categories, we find that they range from a high of

4.5% to a low of 0.9%. Program guidelines (4.5%) received the highest



Table 2

Frequency and Percentage Responses for All Statements and Statements

Combined by Guideline Categories, Using Strongly Disagree/Disagree and

Agree/Strongly Agree Values Combined

Total StD/D  N/U A/StA  NR

All statements

Frequency 1616 47 170 1384 15

Percent 100 2.9 10.5 85.6 0.9

Program statements

Frequency 464 21 50 390 3

Percent 100 4.5 10.8 84.1 0.6

Instructor statements

Frequency 256 8 22 223 3

Percent 100 3.1 8.6 87.1 1.2

Student statements

Frequency 336 3 36 297

o

Percent 100 0.9 10.7 88.4 0

Organization statements

Frequency 416 12 51 346 7

Percent 100 2.9 12.3 83.2 1.7

Technical statements

Frequency 144 3 11 128 2

Percent 100 2.1 7.6 88.9 1.4

Note. StD/D = Strongly Disagree/ Disagree, N/U = Neutral or Undecided,

A/StA = Agree/Strongly Agree, NR = No Response
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Disagree/Strongly Disagree combined frequency and Instructor guidelines (3.1%) the
second highest. These were followed by Organization (2.9%) and Technical (2.1%).
Student guidelines (0.9%) had the lowest combined frequency for Disagree/Strongly
Agree.

The Neutral/Undecided value also exhibited a range between the five
categories. The Organization category had the highest proportion (12.3%) of
responses that indicated participants were neutral or undecided about statements.
Organization was followed by Program (10.8%), Student (10.7%), and the Instructor

category (8.6%). The Technical category had the lowest proportion at 7.6%.

Response Patterns by Mean Agreement Level

Complete descriptive statistics for the 101 statements are found in Appendix
N. Statements ranked in order of descending mean can be found in Appendix O.
Response patterns will be examined in terms of the mean agreement and the variance
in agreement.

Response Patterns by Mean

In order to determine the statements that received the most agreement by
participants and those with which participants least agreed, mean agreement levels
vwere calculated. By assigning the numeral 1 to Strongly Disagree, 2 to Disagree, 3 to
Neutral or Undecided, 4 to Agree, and 5 to Strongly Agree, it is possible to calculate
the mean agreement level for each statement item.

As can be seen in Table 3, 81 (80%) of the mean responses fell within a range

of 4 to 4.99, indicating agreement with the statements. One of the statements



Table 3

Mean Agreement by Frequency and Percentage

Mean range 1-199 2-299 3-399 4-499 5
‘Frequency 0 1 18 81 1
Percent (rounded) 0 1 18 80 1

78
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(1%) had a mean response of 5, indicating strong agreement by all participants. This
statement was: ““S20 Students should have the support of their families.” Fighteen
(18%) were within a range of 3 to 3.99, indicating an undecided or neutral response to
those statements. The mean agreement to only one (1%) statement fell within a range
of 2 to 2.99, indicating disagreement with the statement. This statement was: “P6 The
factors which determine learning in a distance education setting are no different than
those for traditional settings.” Zero (0%) statements fell within the 1 to 1.99 range,
indicating that there was no overall strong disagreement to any of the statements. In
total, 19 of the 101 statements received a mean response lower than 4. These
statements and the mean agreement response for each are listed in Table 4.

As can be seen in Table 5 of the 82 statements with a mean agreement
response of 4 or higher, 23 were from Program, 20 from Organization, 18 from
Stﬁdent, 12 from Instructor, and 9 from Technical. The percentage of the total items
in each category with a mean agreement of 4 or higher can also be seen in Table 5.
The Technical category had the highest proportion with 100%. This was followed by
Student with 86%, Program with 79%, and Organization with 77%. The Instructor
category had the lowest proportion with 75%. The 82 statements with a mean
agreement level of 4 or higher can be reviewed in Appendix O.

Examination of Table 6 reveals that of the 19 statements with a mean
agreement response below 4, 6 were from the Program and 6 were from the
Organization guideline categories, 4 from Instructor, 3 from Student, and none from
Technical. The percentage of the total items in each category with a mean agreement

below 4 can be seen in Table 6. We see that the Instructor category had the highest
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Table 4

Statements With Mean Agreement of 3.99 or Lower

n  Min. Max. Mean SD

P6 The factors which determine learning in a

distance education setting are no different than those 15 1 5 2.67 1.29
for traditional settings.

P20 The program should provide images of the
students if possible.

112 Approval to teach online courses should not be
given to instructors until they have demonstrated that 15 1 5 347 1.13
they can adapt their teaching to an online setting.

16 1 5 3.25 1.06

P15 The program should provide occasional face-to-

face meetings between students where possible. 16 2 5 3.56  0.89

P14 The program should provide occasional face-to-
face meetings between students and instructors 16 2 5 3.69 1.14
where possible.

P19 The program should provide images of the

instructor if possible. 16 1 5 369 095

S7 Students should be made to feel like they are

working closely with their peers. 162 > 3.75 093

013 Scheduling may be a problem where students in
different locations (time zones) are being delivered 16 1 5 3.75 1.00
instruction at the same time.

O6 Policies concerning use of the technology by

employees must be established. 162 > 3.810.98

15 Distance teaching places increased demands on

) . 16 2 5 3.81 1.05
structor’s time.

02 A high degree of management control is

) 16 2 5 3.81 1.05
required.

16 Instructors require additional planning time. 16 1 5 3.81 1.11

025 Stl_ldent.s are 1ncreas.1ng1y seel.clng out and 15 3 5 387 0.64
requesting distance learning experiences.

S8 Students should be able to interact freely with

) 16 3 5 3.88 0.62
their peers.

P24 The program should provide both synchronous

and asynchronous methods of communication. 161 > 3.88  1.09

021 Administrative commitment to instructors can

be demonstrated in part by salary. 15 1 5 393 1.10

(table continues)
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n  Min. Max. Mean SD

S10 Students should be provided with opportunities
for real time (synchronous) communication with 16
their peers.

3 5 394 0.68

4 The instructor’s role is changed from primarily
being deliverer of instruction to an individual who 16
creates learning experiences or guides.

2 5 3.94 1.00

014 Evaluations or assessments should be

conducted with new learners to gain an

understanding of student knowledge and skill levels 16
prior to them commencing participation in the

program.

1 5 3.94 1.06

Note. n = number of responses, Min. = lowest individual score given, Max. = highest

individual score given, Mean = mean of all responses, SD = standard deviation



82

Table 5

Frequencies and Percentages of Statements With Mean Agreement of 4 or

Higher

Program Instructor Student Organization Technical
Number of responses 29 16 21 26 9
Mean 4 or higher 23 12 18 20 9

Percentage 79% 75% 86% 77% 100%
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Table 6

Frequencies and Percentages of Statements With Mean Agreement of 3.99 or

Lower

Program Instructor Student Organization Technical
Number of responses 29 16 21 26 9
Mean 3.99 or lower 6 4 3 6 0

Percentage 20.69% 25% 14.29% 23.08% 0%
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proportion with 25%. This was followed by Organization with 23.08%, Program with
20.69%, and the Student category with 14.29%.

Since each level of agreement has a value attached (i.e., Strongly Disagree =
1, Agree = 2, Neutral/Und<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>