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ABSTRACT

De of distance education course i ize the ibilities that

P

exist within the framework of emerging computer and communications technologies and
how they might be applied to future distance education courses. This project monitored

the development of an existing graduate level education course into a distance education
course integrating the technologies of the World Wide Web and asynchronous computer
conferencing through the use of a listserv. An analysis of the course was conducted and
based on four separate evaluation tools: a set of three online questionnaires, a reflective

journal kept by the author, an interview with the instructor of the course, and an analysis
of both the students and instructor’s postings to the listserv.

The results of this project indicated that the students found the course to be

and that the ies used were adequate for the transmission of course

content and viewpoints in spite of some initial technical difficulties. Problems occurred

with student visualization of some of the posed problems and subsequent solutions since
descriptions were solely text based. Students also had difficulty in sending attachments

with e-mails. It was noted that, despite the students’ feeling that access to the instructor
was adequate and that the response time to all messages was prompt, there still existed a
feeling of isolation. Students missed the face-to-face interactions and sense of

collegiality that occurs in the traditional classroom setting.
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CHAPTER 1

OVERVIEW OF PROJECT REPORT

Project Background and Rationale
Memorial University of Newfoundland, Newfoundland and Labrador’s only
university, has in recent years had to deal with funding cutbacks and increased operating

costs. A number of different ies were i by the

administration to try and cope with this fiscal challenge including: the offering of early
retirement packages to faculty and staff, increasing student tuition fees, and the
implementation of a new hiring scheme. The number of courses able to be offered by the
individual schools decreased as a result of the drop in available teaching faculty.

During this period one of the two i ion faculty within

the School of Education retired. Complicating matters further, the remaining faculty
member was scheduled to be out of the province and eventually, out of the country during
the Winter semester of 1997. In an effort to continue to provide at least one course

offering to graduate students in mathematics education during the Winter semester of

1997, the faculty member i i the possibility of providing a graduate course
through distance education. The scheduled course, Teaching and Learning to Solve
Mathematics Problems, had been taught the previous year by the same faculty member

and the author was a member of that class. The faculty member decided to offer the



course in a distance format, making modifications to the delivery but not to the course
content.

Recent widespread and inexpensive access to the Internet for both faculty and
students of many post secondary institutions had provided a new means for interacting
with students over distance (Brooks, 1997; Besser, 1996; Hansen, 1996). However, as
Besser (1996) cauti not all curricular subjects and ical styles are

for these new media. He proposed that each new learning situation be analyzed to

the type of i ion that will provide the student with the most

learning i While it is i ible to pr ine a student’s
experience in a new educational setting, it was felt by the course instructor that a learner-

centered envi anda ination of traditi print media, listserv, e-mail and

the World Wide Web (WWW) might prove to be effective.

This project report provides an overview of the efforts taken by the faculty
member and the author through the stages of development, implementation and
evaluation. By investigating the process followed future courses developed along similar

lines might benefit from this experience.

Definitions
This project paper used terminology specific to some of the emerging media and,
as such, may not be part of each reader’s vocabulary. The following are definitions that
may make the reading of this paper a clearer exercise. The definitions were taken from
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the Internet Literacy Consultants glossary of Internet terms (1997) that were available at

http://www.matisse.net/files/glossary.html

Browser A Client program (software) that is used to look at various kinds of Internet

E-mail

resources.

(Electronic Mail) — Messages, usually text, sent from one person to another
via computer. E-mail can also be sent automatically to a large number of
addresses (Mailing List).

Home Page (or Homepage)
Several

HTTP

Internet

meanings. Originally, the web page that a browser is set to use when it
starts up. The more common meaning refers to the main web page for a
business, organization, person or simply the main page out of a collection of
web pages, e.g. “Check out so-and-so’s new Home Page.” Another sloppier
use of the term refers to practically any web page as a “homepage,” e.g. “That
web site has 65 homepages and none of them are interesting.”

(HyperText Transport Protocol) — The protocol for moving hypertext files
across the Internet. Requires a HTTP client program on one end, and an HTTP
server program on the other end. HTTP is the most important protocol used in
the World Wide Web (WWW).

(Upper case I) The vast ion of i that all use the
TCP/IP protocols and that evolved from the ARPANET of the late 60°s and
early 70's.

The most common kind of maillist.

(or Mailing List) A (usually automated) system that allows people to send
e-mail to one address, whereupon their message is copied and sent to all of the
other subscribers to the maillist. In this way, people who have many different
kinds of e-mail access can participate in discussions together.

The first WWW browser that was available for the Macintosh, Windows, and
UNIX all with the same interface. Mosaic really started the popularity of the
Web. The source-code to Mosaic has been licensed by several companies and
there are several other pieces of software as good or better than Mosaic, most
notably, Netscape.



Netscape A WWW Browser and the name of a company. The Netscape (tm) browser

was originally based on the Mosaic program developed at the National Center
for Supercomputing Applications (NCSA).

Network Two or more computers connected together so that they can share resources.

Two or more networks connected together comprise an internet.

Posting A single message entered into a network communications system. E.g. A

Server

single message posted to a newsgroup or message board.

A computer, or a software package, that provides a specific kind of service to
client software running on other computers. The term can refer to a particular
piece of software, such asa WWW server, or to the machine on which the
software is running, e.g. Our mail server is down today, that’s why e-mail isn’t
getting out. A single server machine could have several different server
software packages running on it, thus providing many different servers to
clients on the network.

(Uniform Resource Locator) - The standard way to give the address of any
resource on the Internet that is part of the World Wide Web (WWW). A URL
looks like this:

http://www.matisse.net/seminars.html

(World Wide Web) — Two meanings - First, loosely used: the whole
constellation of resources that can be accessed using Gopher, FTP, HTTP,
telnet, USENET, WALIS and some other tools. Second, the universe of
hypertext servers (HTTP servers) which are the servers that allow text,
graphics, sound files, etc. to be mixed together.

Project Activities

This project reported on the application of a listserv and a WWW site to a

graduate class in mathematics education offered using distance delivery. This included,

in consultation with the course instructor, the following activities:

« designing and developing a WWW site appropriate for the course,
« providing technical help with problems as they came up during the course,
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monitoring the listserv activity of all participants,

and i ing online i ires for the gathering of

student feedback on the course,
describing and analyzing the course and its development, and

writing this report.

Designing a WWW site required an informal review of the course as it had existed

when taught in a face to face manner. [nitially questions were discussed from the point of

view of a distance education course:

‘Would the new format prevent the inclusion of any aspect of the course?

How might the new format change the manner in which the course is
approached by the instructor?

How would the course evaluation be affected by the change in
methodology?

In the end, the instructor decided that the course objectives need not be changed

simply because of the change in teaching mode. However, the course evaluation was

modified slightly to provide more emphasis on the discussion contributions of each

student. Also, in order to achieve a sense of practical application, students were required

to develop a problem solving unit for one of the mathematics classes they were currently

teaching, implement the unit, and then report on the success of the unit.

All potential particij were mailed a iption (see Appendix A) of the

course, the format to be used, and what hardware and skills they should have in order to

be able to fully participate in this course. The list of potential students was obtained from
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the School of Graduate Studies and was assumed to include all interested registrants for

the course.

Four data sets were collected during the project and are described as follows:

Three questionnaires (see Appendix B), one at the beginning, one in the middle
and one at the end of the term, were posted on the WWW in order to record
student impressions of the course. The three questionnaires were adapted from
two questionnaires developed and used by Dr. Michael Collins of Memorial
University of Newfoundland to gather student impressions on an undergraduate
course in Biology that was offered using e-mail and the WWW.

A record of all listserv interactions was kept and analyzed for number, frequency
and size of postings per student and faculty member. Permission to use the data
contained within both the questionnaires and the listserv was obtained from each
student with the condition that each student remain anonymous (see Appendix C).
In order to preserve student anonymity names were omitted from the body of this
paper. In the questionnaire data set (see Appendix D) student names were
replaced with letters of the alphabet.

The instructor’s views of the course format and its effectiveness was also
recorded. The faculty member was asked to provide a personal view of the
various components of the course after the completion of the course. These
included topics similar to those contained within the questionnaires filled out by

the students.



IV.  The author kept a personal journal during the design and delivery phases of the
course to provide another data set. This journal highlighted the activities involved
in modifying the course from an on-site to a distance delivery format. It also

included comments and observations of the course.

The data sets were designed to help provide some insight into the following
questions:
*  What overall impression did the students have of the course as delivered?

«  What were the students' opinions of the delivery format in general?

‘Would the students prefer to see other graduate level courses follow the same
or similar model?
*  What are the students' recommendations for future distance delivery courses

offered in this format?

* What was the instructor’s i ion of the and ion of
the course?

« What was the instructor’s opinion of the delivery format in general?

* What are the recommendations of the instructor for any future courses that
may be offered following a similar model?

*  What are some general principles that may be derived from the course as
delivered that might make future development and implementation of courses
following a similar model more effective?
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The above questions were reviewed by the instructor of the course and were
judged to be appropriate for both the project and to produce data that could be further

used for course improvement.



CHAPTER 2
EFFECTIVE DISTANCE EDUCATION AND THE ROLE OF TECHNOLOGY

Introduction
The evolution of distance education from the original print-based correspondence
courseware to the multimedia model may be at least partially attributed to developments

in the i ications and ing i ies. This past decade has seen

developments in the areas of digital and video compression, an increase in personal
computer use, as well as the widespread use of the WWW and the Internet. According to
Bailey (1994) and Hansen (1996), these developments provided new areas of

investigation for the distance educator and developer of distance education materials.

ly applying these ies requires re-visiting basic
including the concepts of leaming, ivation. and learning envi theories and
issues.
Learning

Piaget (1954) has suggested that learning is not a smooth and continuous process
but rather occurs sporadically in response to new information. When a person is

with new i ion this i ion is either assimil into an existing

mental structure or the structure shifts to form a new accommodating structure. Until the

is i d into the cognitive structure the person exists in a mental state
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of flux. As the process of incorporation proceeds through either assimilation or

the state of disequilibrium shifts towards equilibrium.

According to the Piagetian view of cogniti itis for the
learner to be mentally active in his or her environment in order to acquire new knowledge
and to ascribe meaning to this new knowledge. The mind must organize the perceived
reality and act upon it. Accordingly, the learner is not an empty vessel to be filled with
facts and figures but must actively participate and integrate the environmental stimuli
provided. How the knowledge has been presented or used and what existing mental
structures are currently in place will influence the learner’s mental conception of the
knowledge.

Wittrock and Alesandrini (1990) proposed that the synthesis of new knowledge is
directly dependent on the ability of the student to generate relationships between parts of
the knowledge base. These connections may be internal, between various parts of the
new knowledge, or external, between parts of the new knowledge and existing
knowledge.

‘Wittrock's (1989) investigations have suggested that this ability to generate
connections between topics appears to be a characteristic separating good and poor
learners. A number of other studies (Seifert, 1994; Bean, Searles, Singer and Cowen,
1990; Wittrock and Alesandrini, 1990; Peters and Levin, 1986; Malone and Dekkers,
1984) have suggested that a lack of learning strategies may also be a significant
characteristic of students with learning difficulties. Learning strategies that may be used

10



to help cultivate the generation of internal and external connections include: summarizing
the material; making analogies to topics already cognitively digested; creating a concept
map to visually and physically represent the connections within and without the topic;
using mnemonic strategies.

The cognitive theories of Piaget are echoed in the instructional theories of Bruner
(1960). Bruner subscribed to Piaget’s learning theory that leamning is an active process in
which learners construct new ideas based on current knowledge. The learner selects and

P and makes decisi relying on a

cognitive structure to do so. Cognitive structures provide meaning and organization to

and allow the indivi to explore beyond the scope of the given

information.

Bruner (1966) that i should approach teaching

from a discovery point of view. Learners should be encouraged to try and develop their
own principles. An active dialogue should be maintained between the student and the

instructor to check the student’s level of ding, to correct any

that may occur, and to continue to present the student with new leaming activities (Eaton.
Anderson and Smith, 1984). Curriculum should be organized such that new learning
activities reinforce concepts already discussed and discovered.

Bruner (1966) suggested that course developers and teachers should be aware of
the following four points when designing instructional activities:

« students' predisposition towards learning.
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the ways in which a body of knowledge can be structured so that it can be
most readily grasped by the learner.

= the most effective sequences in which to present material.

+ the nature and pacing of rewards and punishments.

For the of distance ion materials, i igating these four points may

influence how the course is presented. what types of media might be most effective. and
even whether or not a course will be easily and effectively presented in a distance
education format.

Ausubel (1963) suggested that leaming may be enhanced through an active

which izes the use of ionis hni before. during and after
the instructional activity. This is echoed in the work of Seifert (1994) who suggested that

a student’s ing and recall of jon is enh: d through the use of

questioning. The questioning goes beyond the simple recitation of facts but rather seeks

to have the student reach a higher level of thinking by asking “Why...?” or “How...”".

Such questions help to build new i i and i They aid the

of assimilation and ion thereby helping the student learn the
material.

For the distance educator these theories suggest a need for the active participation
of the student. They also suggest the need for a continued emphasis on interactions
between students and interactions between the students and teacher. The developer of
distance education courses should determine whether such interactions may be

12



accommodated through various conferencing systems and which of the systems is most
appropriate for a particular course.

Jonassen (1991) has suggested that knowledge is constructed and that there is no
such thing as an objective store of knowledge that can be transmitted exactly from teacher
to learner. “We all conceive of the external reality somewhat differently, based on our
unique set of experiences with the world and our beliefs about them™ (Jonassen, 1991, p.

6). He suggested that construction of the internal linkages and structures required to

new kr dge are i 1 by the unique set of previous knowledge,

personal motivatit;ns, aptitudes, experiences, and metacognitive strategies that have been
developed by the learner. Such learning theories suggest that ideal learning environments
are those which emphasize self-directed learning, problem solving sessions, interactions
between the students, and interactions between the students and the instructor. Recent

developments in the fields of computers and communications have opened the door to a

higher quality in dist: ducation by providing hani whereby such learning

may be blished (Bailey, 1994).

The task for designers of distance education materials is a formidable one. They
must find ways to engage students in authentic tasks, to assist students in developing
flexible knowledge bases that promote use of information, and encourage diversity of
thought. They must build learning communities that link students to others students and

promote meaningful learning rather than credentialing.



Student Motivation

Manning (1990) has suggested that | ivation is an imp element in
the learning process. This is particularly true for the di: d student who must
contend with a sense of both physical and intell | isolation. This isolation may lessen
the student’s desire to put forth the effort and discipli quired to 11 pl

a distance education course. Reiber (1992) has suggested that designers of distance
education courses should try to help the student by providing a meaningful context base

which supports intrinsically motivating and self-regulated learning.

Attribution Theory

Weiner (1984) d to link p | attrib to motivation in learning. He

suggested that every attribute begins with a certain action on the part of the student. The
outcome of this action, either success or failure, may lead to some general emotional
reaction based on three characteristics: locus of control, constancy, and the ability to
control the action.

Locus of control refers to whether or not success or failure is dependent on factors
which are internal or external to the student. Internal factors include perceived ability and
personality whereas external factors would include the degree of difficulty of the task. If

the locus is internal and success occurs, then it might be expected that a positive attribute

Failure

would occur since success would be d to some
under the same locus may produce a negative attribute. For example, if a student submits

14



an assignment late because of poor time management on their part then this failure may
be attributed to a fault in their character. If the submission is late due to technical

difficulties then a negative attitude may be produced towards technology but a positive

of personal may occur.
The second factor proposed by Weiner (1984) is that of constancy. Different
perceptions of success and failure occur depending on whether the factors involved are
changeable or set. Borkowski, Carr, Rellinger and Pressley (1990) suggested a strong

between attribution and self- Failure as a result of a lack of effort -

something which is variable -may not affect future successes. However, failure due to a
lack of perceived ability may lead to a belief in future failure and a lowering of self-
esteem.

Finally, Weiner (1984) describes the ability to control the action as the third factor
in his attribution theory. Amount of effort and time spent are examples of this type of
controllable factor. How the student may react to such factors is not easy to predict. For

example, a student that expends a greater than average amount of time to reach an answer

t0 a typical problem may i either a rise in self- since the problem was

solved, or a lowering of self-esteem, since it took a longer time.

Self-efficacy Theory
Schunk's (1985) self-efficacy theory referred to a student's perceived ability to

successfully complete an activity based on the of similar past and
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how these past performances have affected the belief in ones ability to successfully
complete a task. Locus of control and stable/unstable factors are also cited as influencing
this perception. [n order to succeed at a task, students must believe they are able to
complete it in order to be motivated to the point of investing effort and risking failure.

The link between effort and success is important in self-efficacy theory. While
success at a particular problem may increase a student's sense of self-efficacy in this area,
the magnitude of the increase may be tempered if a seemingly undue amount of effort is
invested in the problem. In fact, laboring for prolonged periods may negatively affect the
sense of self-efficacy. With this connection between perceived ability and effort in mind,
Schunk (1985) pointed out several areas that a teacher should be aware of in the learning
environment. These have to do with appropriate and effective methods of information
presentation, the teaching of learning strategies, feedback on evaluation, goal setting and
the influences of peer perceptions.

Both Schunk (1995) and Ames (1992) argued that teachers must be careful in
setting appropriate goals and rewards such that a healthy blend of effort leading to a high
rate of success is included in the learning environment. Setting goals too high may lead
to discouragement while setting the goals too low may lead to success without effort.
Student rewards should be reflective of both the amount of effort invested and the goals
attained. Rewarding on the basis of solely one or the other is detrimental to self-efficacy.

Ames (1992) also pointed out the importance of allowing students control over

decisi¢ A sense of a positive self- jon and an internal locus of
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control are important factors in the development of a mastery student. Giving students
control in the learning environment may lead to the support of these ideas. Ames stated
that these decisions should be allowed only if they are positively influencing a student's
decision making process. If the decisions made are an effort to avoid failure or minimize
effort, then such decisions should not be supported.

Collaborative and cooperative learning strategies are proposed by both Ames
(1992) and Schunk (1985) as alternatives to the risk-taking ventures of individual
assignments. In this manner learners would work together to accomplish shared goals,
leaning on and learning from the expertise of other students within the learning
environment. These small group efforts may have both social and instructional benefits.

Recent devel in and ication:

y allow for the use of
group work in distance education courses despite the physical separation of students and
instructor. Students are able to share files both asynchronously through e-mail or speak

directly with one another through audio conferencing, or chat facilities.

Transforming the Distance Education Learning Environment
Beyond the central ideas of learning theory and motivational theory, another
variable that affects the quality of a student’s learning is environment. Oliver and Reeves
(1996) have suggested that the effectiveness of any learning environment is dependent on
the provision of activities which stimulate the learners’ cognitive and metacognitive
activity at a high level. It was suggested that such activities are most effective when they
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present the learner with personally meaningful and relevant content. The learner should
also have an opportunity for reflection during this process, a chance to process the
presented or experienced situation and come to a personal understanding of the
information.

The generative learning process is maximized by creating leaming environments
in which the student is able to control the exposure to new educational stimuli and have
time to process it. Oliver and Reeves (1996) have suggested that active learning
environments engaging the students in personally relevant content are particularly

effective. Jonassen (1991) and Oliver and Reeves (1996) have also suggested that self-

directed exploration, problem solving and ge ij ion are istics of

learning envi which are ive to the ion of dg

Emerging Technologies in Distance Education

Within the past few years advances in ications and computer

have i : computer i di ing, audio-graphics,
audio-tapes, cable television, computer disks and CD-ROM, desk-top video-

conferencing, interactive laser disks, one-way satellite communication, two-way satellite

computer il ideotape, voice mail and e-mail,
Internet and WWW (Thach and Murphy, 1995). Each of these provides the user with a
potential global community of learners. With so many technologies evolving and
available for the teacher to choose from there is often a tendency for the technology to
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drive the of distance educati as opposed to the pedagogical
justification for its use (Ely, 1996). Comeaux (1995) has suggested that some present
uses of technology, particularly two-way video and audio, in the distance education
environment may be obtrusive and psychologically unnerving to the student. According

to Comeaux, the learning envis should be designed to ical as

well as psychological barriers.
Ely (1996) has stated that the most successful distance education programs are

those which respond to real needs; they offer an alternative to learning that would

be denied or be prohibitive in terms of cost and time. Ely suggested that the
following questions be asked before deciding whether to develop a distance education
course:
+ What is the purpose of the course?
« For whom is the course to be created?
= Why is the distance education format being considered?
«  Will distance education improve the quality and enhance the benefits to
learners?
* What will the development cost?
‘When deciding on the type of technologies to incorporate in the distance
education course, Ely (1996) also suggested that developers look at the reasons for the

inclusion of each of the proposed

using the ing ions as potential

guidelines:



* Does the technology make sense from an educational standpoint?

Will the technology really advance student learning and scholarship?

* Does the technology make sense financially?

* Will all students and faculty have access to the technology and understand

how to use the technology?

Ely (1996) has suggested that each of these questions have a positive answer for the
technology to be included in the proposed learning environment.

The necessity that the design of the distance learning environment be driven by
educational demands and not technological concerns was echoed by Armstrong (1996).
Building on constructivist and active learning principles, Armstrong argued that these

learning envi must ize the imization of student i ivity with

other students and between students and teachers. Active learning strategies should be
sought out and implemented by the teacher. Yakimovicz and Murphy (1995) have
suggested that the constructivist approach is a valid and appropriate leaming format when
teaching aduits since they bring to the course backgrounds rich in a variety of
experiences.

The role of the teacher in such a learning environment might shift to that of

facilit rather than the itter of i ion. With such ies as the

Internet providing students with potential access to experts in many different fields, the
teacher should no longer be viewed as the sole authority on the subject. Ely (1996) has
suggested that teachers remain subject experts but should also be technology experts,
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teaching experts, and industry experts.
Thach and Murphy (1995) have suggested that the top ten competencies of the
distance education professional should be:

*  planning skills,
= collaboration and teamwork skills,
«  language of instruction,
*  writing skills,
¢ organizational skills,
«  feedback skills,
+  knowledge of the distance education field,
*  basic technology knowledge, and
= technology access knowledge.
This set of skills has particular implications for the level and type of professional

development that might be pursued by the proposed instructors.

Effectiveness of Technology Use in Distance Education
According to Armstrong (1996), there are a number of elements that lead to the
development of a successful Internet course:
« institutional support for providing resources and teacher release time,
* development by a project team containing the requisite skills,

21



« teachers or pedagogies acting as the driving force and not the technologies,
« strategic approach in deciding which courses to offer via distance,

« an emphasis on good design to maintain student interest,

« maximize information retrieval and not information dissemination,

« the focus is on a model of course delivery and not on a specific course,

i

G sy! hetic, good quality technical support is provided,

« professional development and time release is given for teachers, and

+ teachers exhibit continual improvement, responsiveness and innovation in
their teaching approaches to best fit the type of student and the particular
subject.

Armstrong (1996) has suggested that the Internet represents a revolution in
communication. Since teaching may be described as an exercise in communication, then
the Internet may also represent a revolution in teaching. Students should be able to
absorb information from the exchange of ideas and questions over listservs. New
interactions and social protocols have been developed including the use of “smileys™ to
show humor in a media where body cues are not evident (Mende, 1996).

In comparing the use of the Internet in the delivery of a distance education course
with a more traditional format, Armstrong (1996) found that the Internet has the
capability of providing immediate contact with the instructor and other students thereby
maximizing student involvement in class activities. Group projects are possible even
though group members themselves may be thousands of miles apart. The sense of

22



isolation is greatly diminished. Studying collaborations on the Internet, Yakimovicz and
Murphy (1995) found that students’ personal experiences served to enrich the learning
situation and helped to foster the construction of personal knowledge. Watabe,
Hamalainen and Whinston (1995) found that group work on the Internet is motivating.

is often a secure envi in which students try their best so as

The group
to not let down the rest of the group. However, they are also empowered by the help
given by the other group members. Berge and Collins (1995) found that graduate student
discussions on the listserv were most often employed for either information sharing or for
decision making purposes. The outcome of these exchanges is an increased personal
understanding of the material and the construction of a shared meaning.

‘Watabe, Hamalainen, and Whinston (1995) have suggested that there are

limitations primarily due to the icting nature of text based

Misunderstandings may occur and the time and effort required to input enough
information to try and avoid these misunderstandings is significant. McHenry and Bozik
(1995) have suggested that there are some problems unique to the distance education
format and which need to be considered in the development phase. These include:

+ difficulties in meeting deadlines,

* material distribution, and

« technological etiquette.

In order to help the student understand the role of the student in the discussion list,
Friedman, Hafeze, Keating, Mullen, Patrick, Plotkin and Strenski (1995) gave a number
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which may include appropriate functionality and ease of use. Educational demands

should drive the design of the course and not technological concerns. Active learning

are by Yakimovicz and Murphy as being appropriate models fora
distance i i that the use of should

maximize the interactivity of the course.

The i of a particular i ion of a depends on how

responsive and able the instructor is in adapting teaching styles and incorporating new

technologies in new teaching envis The i may also be i by

the students who should be made aware of their own responsibilities when working with

new ies in a distance

It is possible to enrich the
distance learning environment through the use of group projects and presentations. Such
projects may help to increase the personal understanding of the material as well as help 1o

construct a shared meaning.
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CHAPTER 3

AN OVERVIEW OF THE RESEARCH MODEL

As previously stated, the intent of this project was to provide some insight into the
following questions:
* What overall impression did the students have of the course as delivered?

* What were the students' opinions of the delivery format in general?

Would the students prefer to see other graduate level courses follow the same
or similar model?
*  What are the students' recommendations for future distance delivery courses

offered in this format?

* What was the i s i ion of the and ion of

the course?

= What was the instructor’s opinion of the delivery format in general?

*  What are the recommendations of the instructor for any future courses that
may be offered following a similar model?

«  What are some general principles that may be derived from the course as
delivered that might make future development and implementation of courses
following a similar model more effective?

In order to address these questions four distinct items were evaluated:

I the presenting of three questionnaires to the students, one at the start of the
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term, the second in the middle and the final at the end of the term.

I an analysis of the electronic correspondences that occurred during the
semester, including general mailings to the entire class via the listserv,
mailings to the instructor as private memos, and mailings to the technical
advisor.

I the instructor was asked to provide feedback on his own experiences with the
course.

IV as part of the reflective component of the Masters project, a journal was kept

by the author during the entire process.

Questionnaires

The questionnaires identified in Appendix B were originally developed for a
distance education undergraduate course in Biology developed at Memorial University of
Newfoundland by Dr. Michael Collins. The Biology course used both e-mail and the
WWW to present the courseware. Dr. Collins agreed to the modification of the
questionnaires for use in this project.

Some of the modifications were a result of the different modes of presentation
between the two courses. The undergraduate biology course used the WWW extensively
for the presentation of course content including both text and images where appropriate.

As such, the original i ire included i ing the time required to

download the WWW pages, the effectiveness of the images used, and the amount of
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detail contained in the images. Since the graduate course used the WWW site primarily

for di: inating text-based i ion other than course content, no illustrations were

Hence the i ions were removed.

The first questionnaire was designed to give feedback on the students’ personal

and i their level of i in using the i
technologies, and their experience with prior distance education courses. Italso focused
on the type and availability of computer they were using for the course, whether they had
prior knowledge as to the nature of the course and also how they learned about the course.

The second questionnaire was broken into four sub-parts and focused on the
students' impressions of the course to date, technical problems, web design and course
components. Along with having the students give a degree of satisfaction rating to the
course, they were also asked whether they would recommend the course to a friend and
also whether they would consider taking another course of a similar format. The three
questions along with the request for a description of the positive and negative aspects of
the course help to clarify the experience of the student. The second section of this
questionnaire concerned itself with the nature of technical problems encountered, how
long the problem persisted, who helped the student in finding a solution to the problem,
and what computer skills the student felt were essential in this course format.

Web design questions were concerned with the ease of use and organization of the
web site. A comment section was also provided to allow students the opportunity to
expand on any point that may have been missed.
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Questions in the course component section dealt with student impressions
concemning the appropriateness of the readings, the volume of reading required and
suggestions for improvement. This particular aspect deals more with the course content as
opposed to how the course was presented. Questions concerning the listserv and e-mail
dealt with types of mailings, their quantity and frequency.

The third questionnaire varied only slightly from the second. This was used
p;imaﬁly to determine whether or not the students' impressions of the course had changed
throughout the semester. An added aspect was a question on the evaluation scheme used.

In setting up the course there was some delil ion as to what

might be used to evaluate the students. This question provided an opportunity for the
student to provide feedback on this topic.

In keeping with the online format of the course, all three of the questionnaires
were posted as forms on the WWW. Students were given the address of each form only
at the appropriate time of the term. Students were strongly encouraged to complete these
forms but were also aware that their completion was a voluntary act on their part. The
forms were completed and submitted online directly to the author.

In agreeing to participate in this project, students were assured of their anonymity.
Accordingly, student names were changed to letters of the alphabet with consistent letters

used throughout this report.



Listserv and E-Mail Evaluation

A combination of listserv and e-mail were used by both the students and the
instructor to discuss the course materials. Students were asked to submit comments on
course readings and instructor prompts while at the same time providing personal insights
into the course material. Assignments were submitted as attached files to the instructor.

An analysis of the amount of e-mail traffic was carried out in an effort to
determine:

* an appropriate class sizes for such courses,

« the amount of time required by the instructor and students to create, submit,

read and respond to weekly correspondences, and

+  whether a listserv provides an effective means for discussing course content.

Messages were sorted by week to determine the level of activity and by author to
determine the personal amount of e-mail activity. Size of the e-mail message was used as
an indicator of the amount of time spent by the student in this activity both in composing
and writing messages and in reading messages. The size of the message was measured in
terms of the number of words contained therein (not including quotes from previous
messages). Each message was copied into a wordprocessor which provided an accurate
count of the words per message. A tally was kept per student.

Determining the amount of time required of the student, both to read and compose
messages, was a more subjective exercise since the typing speed and reading speeds per
student was not known.
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Instructor's Comments
A reflective account of the course was obtained from the instructor using an
interview process. This provided insights into the instructor’s opinion of the course
development process, the way in which the course proceeded, and what changes might be

incorporated into the course if it is offered again through the distance mode.

Reflective Journal
The reflective journal provided an account of the process by which the course
evolved from a traditional, face-to-face mode to an online distance education course. It
included personal comments, insights, and suggestions for future developers of such

courseware.



CHAPTER 4

RESULTS OF THE FOUR DATA SETS

This chapter provides an overview of the results of the data gathered from the
questionnaires, the listserv and e-mail communications of the students, the instructor’s
comments and the reflective journal. [t reports on observations obtained from the eight
students who initially registered for this course. One student dropped the course after
four weeks. The reason given by the student was that of not being able to devote enough

time to other courses.

Questionnaire Results
Of the seven remaining students, six responded to the first two questionnaire

forms and four responded to the final questionnaire form. E-mail messages were sent

and ing students to complete the forms.

Initial (Profile) Questionnaire
‘The first questionnaire was used to obtain information regarding:
« student background,
+ technical proficiencies brought to the course, and
+  whether or not students knew about the course format and were satisfied with

the format.
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Student Background

Of the six students that answered the i ire, five were well i in

their course work towards their Masters of Education degree program having completed
between 8 and 16 credits. All five students were enrolled in the area of Teaching and

Learning, a sub-specialty of the Masters of ion degree at M ial University of

Newfoundland. The sixth student was not registered in any Masters Program and had
completed only one other course credit at the graduate level.

All five of the more experienced students leamed about the format and course
offering from the instructor of the course having been members of an on-site class taught
the previous term by the same instructor. The sixth student found out about the course
from the Faculty of Education and was not informed of the format of the course nor of the
requirements in terms of available computer technology and degree of technical
awareness until after having registered for the course.

Four of the students had prior experience with at least one distance education
course. Their experiences included courses which had used a variety of communication
media including print-based materials, video-tape, audio-tape, e-mail, teleconferencing,
listservs and computer conferencing.

Three students decided to take this course because of the distance format of the
course. The fact that they would not have to make a difficult and sometimes impossible
commute to class was given as a reason for their participation. One of these students

stated time convenience as a positive aspect of the course format.
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Two of the remaining three students not influenced by the format of the course
stated they were enjoying the format as presented. They would have taken the course

regardless of the format.

Technical Issues

At the time of this project, most teachers in the Newfoundland and Labrador
region had access to a computer within the school. Most schools were connected to the
Internet via the backbone set up by STEM~Net. Also, for the teachers enrolled in the
Masters program and located at the main St. John’s campus, each was issued a computer
account and had access to computer labs. Each of the labs was networked to the [nternet
allowing the user access to e-mail accounts and WWW sites.

Access to with the i ions did not appear to be a

problem for the respondents. Five of the six students had computers at home and the

sixth had access to both at the and at the university. The

had a mini ion of an BM ible 486

Technical expertise varied greatly from student to student. Students were asked to

indicate their personal level of i in file word ing, graphics

packages, spreadsheets, e-mail, WWW use, and computer conferencing. An opportunity
for the student to add other particular areas of computer literacy was provided. Results
indicated that each of the students had at least a little knowledge in each of the listed

categories. Lesser knowledge was in graphics packages and spreadsheets. Two students
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claimed to have no skills in the use of spreadsheets and one of these two also claimed to
have no skills in the use of graphics applications. For the purposes of the course, these

latter skills were not a requirement and were never formally used. Three of the

listed as being ient in the use of e-mail while two described

as being semi ient in its use. The ining student reported having
little skill in the area. Most of the students used their computers for educational purposes
and primarily for word processing.
The ability to attach files to e-mail messages was considered by the course
designers to be an uncommon skill. An area on the course web site was created,

outlining, with the aid of diagrams, the full in anticipation of student

in this area. Despite these instructions, a number of technical questions were presented
concerning the method of attaching files to e-mail messages during the first three weeks
of the course. Students also sought help from friends and family on this task. Two of the

students i i ies in itting their assil with one student having

eventually to use a friend’s machine. The other student used the postal system and mailed
an assignment to the instructor.

Five of the six respondents used the STEM~Net service as their Internet service
provider. Connection time was limited to ten hours per month so the user had to be
careful in its use. The sixth student decided to access the course through a commercial
Internet provider so that the ten hour time constraint would not be a worry during the

duration of the course. Unfortunately the provider’s access proved to be unreliable and
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the technical service was slow. As the student stated:
“Many times I could not connect. It [the trouble] was not
on my side but with [the Internet provider]. When called,
they would tell me that they would check on it later or the
next day. One time it went on for a week.” (C, final
questionnaire)
Midterm Questionnaire
The second questionnaire was designed to evaluate the student impressions of the
course at the midway point, approximately seven weeks into the course. It was thought
by the author that after seven weeks students would have settled into the routine of the

course, and that technical bugs would have been worked out of the system.

Overall Impressions

Five of the six respondents reported that they were satisfied and one reported to be
very satisfied with the format of the course. All repondents would recommend this
course to a friend and also consider taking another course using a similar format. These
results would appear to indicate a high degree of success in the format of the course for

an enriching and

p 2
Students were asked to comment on what they considered to be the positive and

negative aspects of the course to date. Time convenience and the lack of travel were

quoted by a number of students as positive aspects. One student commented on how

supportive the instructor and other students were concerning technical problems and



course content questions. The student stated further that this support helped negate

feelings of isolation normally found in other distance education courses. One student

d that the requi for all students to participate in the general class
discussions in a formal, written manner was a positive outcome of the distance format.
One student stated that the feeling of isolation was less than that of other distance
education courses previously taken by the student. The same student still felt, however, a

desire for face-to-fz i This senti was echoed by two other students.

Vi ion of the and problems posed app d to cause p

for a number of students. Statements such as “difficult to communicate as visualization

is a problem” (D, mid questi ire) and “difficult to explain thoughts™ (G, midterm

questionnaire) would seem indicate that other means of communication might provide a
better medium.

While some of the stud d on the lack of isolation, one of the

students commented on feeling left out. Asa number of the students had attended an on-
site course together during the previous semester with the same instructor, an opportunity
to converse with one another, associate personalities with names and get a “feel” for the
instructor had been achieved. However a particular student that had not been a member
of the previous course conveyed feeling more isolated from the others. No specific
indication was given within any of the e-mail messages suggesting a conscious isolation

of this student by the other students.
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Technical Difficulties

Students were asked to comment on technical problems encountered. The
questionnaire was divided into the first week of class and the course to date. Two of the
six respondents reported having technical problems during the first week of the course.
Both students reported the same problem, that of not being able to connect to the web
site, and both were fixed by the student with help from the author. Old versions of web
browsers were replaced with new versions of the software.

Five of the six students indicated having technical difficulties at other points
during the term. Three students reported trouble connecting to the Internet due to [nternet
provider difficulties and three students reported trouble sending attached files with e-mail
documents. Five students were unable to read a document sent by the other student
because of software version incompatibilities. One of the students encountered a
computer virus. These problems were overcome with the help of friends and family,

work mates, ial University of faculty and staff, and an Internet

service provider.

Three of the students thought that they were experiencing some, if not all of these

due to a lack of i with the utilized in the course. They
suggested that experience in at least e-mail and a knowledge of the Internet would be
important skills to have for this type of course. Other suggested areas were in word
processing and an ability to use a graphics package. As suggested by one student: “Know

enough not to panic. Enough to get yourself out of trouble.” (E, midterm questionnaire)
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Web Design

Students also provided a critique of the design of the web site. One student found
the page length too long. The student also felt that not enough guidance was given on the
page showing the student what to do next. In general, however, the students found the
site to be well organized, easy to read, easy to determine where you were inside the web

site, had an bl for the course,

was easy to navigate through, quickly downloaded, and looked neat.

Course Components

Students were asked to comment on a number of different aspects of the course
including:

+ the course structure,

«  their own use of e-mail,

«  the instructor’s use of e-mail, and

« the WWW links included in the web site.

In general the students indicated that the timetable feature used in the course was
easy to understand and follow. All students, except one, found the required readings to be
appropriate and aided in their understanding of the course content. All students found the
readings to be interesting and only one student found the amount of reading to be
extensive. One student felt that further readings providing a different perspective on the

subject should be added.



In addition to using the listserv, students sent e-mail to the instructor as well as e-
mail to each other on an individual basis. Individual messages, however, were not sent as
often as messages on the listserv. Only three students indicated that they e-mailed the
instructor concerning help on course content: one student indicated three times; two
others e-mailed once. Two of this group of three students also indicated having e-mailed
other students for help on course content: one four times; the other twice. One other
student also e-mailed students concerning content once. Five students contacted the
instructor for help on technical matters. One student contacted him three times, another
twice and the other three students once each. Only one student contacted another student
for technical help. This occurred once. Four of the five students had reason to e-mail the
instructor for administrative reasons and two found it necessary to e-mail other students
for the same reason.

The use of e-mails for purely personal reasons was low. Three of the six students
sent personal mail to the instructor: one four times, another twice and the last once.
Student interactions were rare with only three of the six recording that they used e-mail
for personal purposes: one four times, another three times and the final student only once.

All of the students felt that they had adequate access to the instructor. Weekly
discussion prompts were provided by the instructor and e-mailed questions were
answered quickly. Only one student felt that the instructor should have had a greater
level of course related activity on the listserv.

The students considered a reply to an e-mail to be prompt if it occurred within at
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