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ABSTRACT
An Investigation of the Instructional Role
of Communication Technologies in Distence Education

Marie-Hélene Rogerson,
McGill Umversity, 1993

It 15 often assumed that the use of communication technologies in distance education
will provide an intetactive tearning context which will support higher levels oflearning. The
purpose ol this study was to provide a tramework tor investigating the use of communication
technologies i distance education from a learning perspective

in this study, two courses trom the McGill Distance Education program with very
diferent learning goals were examined to investigate the instructional role of two
communication technologies (1.e , tax and e-mail) in distance education. The design of this
study employed a mixture of both quanttative and qualitative data collection and analysis
procedures  The data set included verbatim e-mail and fax transcripts, instructor interviews,
course syllabr and course assignments. Triangulation procedures were followed to examine
the tollowing within the context of two distance education courses with very difterent
learning goals: 1) the general instructional purposes tor which the wechnologies were used; 2)
the levels of learning retlected 1in the mediated interactions; and 3) the relationship between
the use of the technology, the structors™ perceptions of its use and the stated learning
outcomes of the courses.

The tindings indicated that e-mail and tax were used for ditferent purposes.

Electronmic-manl provided the interaction necessary for encouraging discussions of course
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content in the Instru ctic »xd Design course, whereas fax was used more for the transmission ot
knowledge n both coutses  An exammation of the relationship between course learming,
objectives, cousse trarscut .- and nstractor interviews idicated that the mstructors were
consistent in theiwr v-.~ ot ferent commumcation technologies, then purpose tor using
the chosen technolegy, o v et 'y in which they used the specitic communication
technology. However, this consivieney was st reflected v the students’ use of the
communication tectinologres stace th ‘udents responded only at Bloom’s lower levels ot
learning even though the -« 1+ o ol levels of learning  These findings indicate that
communication technolc o, « myea e oo thility for multiple mstructional use anmed at
various levels of learning . ¢ . ree0 1 ation is required to better understand how to
incorporate these communication te «w ' . 2ies nto distance education courses mn order to

toster more meamngtul learning.
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RESUME

Une recherche sur le role pédagogique des technologies
de communication utilisées en formation a distance

Marie-Hélene Rogerson,
Universivé McGill, 1993

Il est souvent assumé que utdisation des technologies de communication en formation
a distance soutient 1*mntéraction nécessaire pour supporter 1‘apprentissage. Le but de cette
Sude Stat de réaliser un plan pour I'investigation de 1°utilisation des technologies de
communication en formation & distance d*une perspective d‘apprentissage.

Dans cette étude, deux cours du programme de formation a distance de 1°Université
McGill avee des objectifs d'apprentissage tres différents ont €té examinés afin de pouvoir
établir le role pédagogique de deux technologies de communication en particulier: le
mdéssagerie électronique et le facsimilé. Cette étude a employé des données et des procédures
d'analysc quantitatives et qualitatives La base des données a été composée des intéractions
médiatiscées, d'entrevues avec les instructeurs, et les travaux de cours. Les procédures de
‘triangulation’ ont €té suivies pour examiner trois aspects du contexte de cours en formation a
distance gni ont des objectifs d*apprentissage tres diftérents: 1) le role pédagogique des
technologies de communication; 2) le niveau d‘apprentissage refleté dans les intéractions
médiatisées; et 3) la relation entre le role pédagogique des technologies, la perception des
instructeurs vis-a-vis 'utilisation de ces technologies, et les objectifs d‘apprentissage des
cours en particulier.

Les résultats démontrent que le facsimilé et la méssagerie €lectronique sont utilisées

pour de dittérents buts pédagogiques. La méssagerie €lectronique soutient |“intéraction




nécessaire pour encourager des discussions du contenu du cours ‘Instructional Deasign’.
Parcontre, le facsimilé a €t€ utilis¢ pour 1épondie a des questions plus simple ¢t pour
clarification. Les instructeurs ont démontré une certaine conformté dans leurs vues des
différentes technologies, les buts pour lesquels tls ont utilisé ces technologies, et la manidice
que ces technologies ont €€ utihsées. Parcontre, cette conformité n*est pas en évidence avee
les €tudiants parce que les étudiants ont utilisss seulement les niveaux les plus bas de Bloom
méme si I'instructeur du cours ‘Instructional Design® a utilisé tous les riveaux. Ces 1ésultats
démontrent que les technologies de communication peuvent 4tre utilisées pour différents
niveaux d‘apprentissage. Parcontre, plus d*étude est nécéssaire pour développer une
compréhension plus profonde du role pédagogique des technologies de communication afin de

pouvoir encourager un apprentissage plus profond.
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CHAPTER 1
Intioduction
The last decade has seen an increase in the importance of distance

education as a viable and uscful mstructional mode tor postsccondary
education.  Since its very beginning, definmng distance cducation has proven (o
be a much more dithicult task than anyone mught have anticipated  "The
variety of distance education frameworks in use worldwide has caused
considerable argument amongst theoreticians who attempt to define and
describe boundaries to the field" (Mason, 1989, p. 1) At the same time,
distance education has been distinguished by others as a distinet arca of inquuy
(Sparks, 1983; Keegan, 1986). Several theoretical frameworks have been

proposed by Peters (1982), Moore (1972, 1973, 1983), Holiberg (1982,

1985, 19806), Keegan (1986), Garrison {1989), and Verduin & Clark (1991),
Despite differences in perspective, a central theme which emerges tromi these
frameworks and from current research 1s that of interpersonal communication
(or lack thereof) n distance education.

The lack of a direct, continuous link between teachers and learners 1s
often the primary variable used to chatacterize distance education  Indeed, the

separation of student and teacher is the primary clement of the commonly cited



defimuions of distance education (Holmberg, 1977; Keegan, 1980). The
evolution and use of communication technologies within the distance education
context therefore has been welcomed, 1n part to refute the critictsm that
distance education 1s a form of passive (versus active) learning.

Nipper (1990) describes three generations, or models, of distance
cducation, which he states are linked historically to the production,
distribution, and incorporation of communication technologies The "first
generation” model is that of correspondence teaching and the medium used i
written or printed material. Feedback mechanisms are slow, infrequent, and
mostly restricted to teedback on assignments submitted by the student to the
teacher.

"Second generation” distance education, developed since the late
1960’s, characterizes most distance education programs today. This model has
been described as a multi-media system as it involves the integration of print
with one-way communication technologies such as broadcast media, cassettes,
and minimal use of computers. Feedback processes are similar to those of
"first generation” distance education, except that telephone communication and
some face-to-face tutorals are also used.

The primary emphasis of these two models of distance education has

been the production and distribution of teaching/learning materials to learners.



Communication between teachers and learners is minimal and communication
amongst learners is nearly non-existent. This 15 primarily due to the limited
possibilities for two-way communication in these models.

"Third generation” distance educatton focuses on the use of two-way
communication technologies such as computers to improve communication
between teachers and learners. The processes mnvolved in this model are much
more social and interactive. Bates (1986) states that computer-mediated
communication places distance education in a situation very similar to that of
traditional education, except that there remains a physical distance  The
advantage this latest model has over the first two is that the instructor can be
more attentive to the progress of students, more sensitive to the needs of cach
individual, and is able to respond to students’ demands without delay (Henrt,
1989).

The newer two-way communication technologies have been heralded
partly because of the commonly held assumption that providing interpersonal
communication between teachers and learners, and amongst learners, would
automatically improve the quality of learning. Hall (1987, p.47) cautions that:
"The revolution in telecommunications has the potential to increase access 0
learning... But such access to knowledge does not necessarily in itselt” produce

a learning situation..." One of the problems has been the approach to the use
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of communication technologies in distance education. Course design has often
focused on the technology rather than the promotion of learning. The question
is often "What technoiogy should we use in this program?” instead of, "What

kind of lcarning should result from this course and how can the technclogy be
used to support this learning?”

Course Desien in Distance Education

Instructional materials development in distance education has often
mirrored campus-based instruction and offered "print-based lectures” or
become locked into an "instructiona! design formula” resulting in courses
which look alike, regardless of desired learning outcomes or the structure of
knowledge in the subject content.

Bates (1990) suggests that there are significant differences in the
educational applications associated with different technologies since each
medium represents knowledge in different ways. This is significant for media
selection because different subject areas have different requirements for the
representation of knowledge. "The design of multi-media distance learning
materials which encourage active learning requires ... an understanding of both
media and learning” (p.23).

Similarly, Hall (1987) argues that the "nontraditional” methods of

instruction such as correspondence, television and computer assisted courses
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have proven highly efficient in facilitating tundamental aspects ot learning, such
as acquisition of information and communication shills  However, the
intellectual abilities of analysis, synthesis, application and evaluation, cuitical to
the acquisition of knowledge 1in some subject areas, has not been addressed
systematically in higher education in general and cven less so i distance higher
education. The new communication technologies hold potential in
accommodating teaching and learning pedagogies which nurture and clicit such
advanced abilities, but distance education course designers necd well-defined
concepts of what higher learning is really about and how it can be encouraged
and supported by various technologies.

Baath (1982) has been somewhat more specific regarding the
appropriateness of two-way communication to ditterent lcarming outcomes. He
proposes that instruction in which the learning goals are more fixed tends to
require a greater emphasis on the teaching materials than on nterpersonal
communication between the student and the distance education tutor.
Conversely, instruction with less fixed goals tends to require greater emphasis
on interpersonal communication.

In the general education literature, there is cevidence that certain
instructional methods are effective for specific kinds of learning. Weston and

Cranton (1986) developed a classification of instructional strategies linking




nstructional method to desired learning outcomes. Their work suggests that
less interactive learning tends to be rmore eftective with learning outcomes
which can be stated in more explicit behavioral terms, such as factual-
procedural learning or skill development. By contrast, content which is less
castly defined in behavioral terms tends to profit from instruction which
includes more interaction. In a variety of studies concerned with higher-level
cognitive learning, expository methods were less effective than methods where
learners interacted with the content or with other learners (McKeachie, 1986).

The fact that ditferent course content require different kinds of learning
will be reflected in both the learning objectives and in the level of interaction
required to achieve the learning goals. It is this required level of interaction
which should influence the choice of communication technology and the way in
which it is used. Dillon, Hengst, & Zoller (1991) echo these views by calling
for research etforts that will provide distance educators with systematic
guidelines for selecting instructional strategies, including the choice of
communication technologies

To summarize, the design of distance education course materials
incorporating specific communication technologies has been approached from
two perspectives: as a variant of distance education, and as an extension of

classroom activities. However, holding on to these perspectives may limit our



understanding and realization of the full potential of communication
technologies to promote learning (Harasim, 1990), and may be cmphasizing
efficiency over the qualitative instructional advances which these innovations
could offer (Vallee, 1982; Harasim & Johnson, 1986: Kaye, 1987).

The rationale for this study has evolved from a critical review of the
current research which address the use of communication technologies tn the
instructional context. Although this literature 1s quite extensive, most ol the
work to date has focused on providing descriptions of existing communication
technology systems and/or user problems and benefits.  Past 1escarch has
shown ihat there are benefits in using such technologies, both for
administrative purposes (e.g., registration) and for student support (c.g.,
decreased isolation and increased communication which leads to increased
student motivation and improved attitudes) (Evans, 1984; Holmberg, 1985,
Moore, 1983; Rekkedal, 1983; Scales, 1984). However, hittle has been
reported on how these communication technologies improve the quality of
learning or what their instructional role might be in doing so  Any rescarch
efforts to date, that the author is aware of, have looked at the use of these
technologies from a structural perspective - using such techniques as
Intermessage Reterence Analysis (IRA) which uses Message Maps; Message

Act Analysis (IRE sequences); or Message Flow Analysis which cxamine the




flow of messages over time (Winkelmans, 1988; Harasim, 1990; Romizowski
& dc Haas, 1989, Latham, Moore, Ritchie, Rothwell, & Wilde, 1990). In
order 1o investigate the instructional role of various communication
technologies, the content of the messages rather ihan their structure must be
examincd. With the exception of some preliminary work done by Henri
(1989), there has been little consideration of this perspective.

The purpose of this study is therefore to provide a framework for
investigating the use of communication technologies in distance education from
a learning perspective.  Specifically, this study seeks to examine the following
within the context of two ditferent distance education courses with very
different learning goals. 1) The general instructional purposes for which the
technologics werc used; 2) the levels of learning reflected in the mediated
interactions; and 3) the relationship between the use of the technology, the
instructors’ perceptions of its use, and the stated learning outcomes of the

COUISCS.



CHAPTER I
Literature Review

In order to be able to achicve a better understanding of” distance
education as it is practised today, this literature review will trace the
development of communication technologics, as they have been used within
distance education programs. "The ficld in general Jof distance education] is
developing from the original correspondence teaching methods through the
stage of additional technical facilities towards an ntegrated multi-media
approach in the setting of open learning"” (van Scventer, 1990, p 12).

Included here are studies which attempt to investigate any of a number
of variables related to the use of four distance education communication
technologies: telephone tutoring, FAX |, electronic mail, and computer
conferencing. The selection criteria for including an article in this review were
lenient because of the limited amount of rescarch extant.  Also, many of the
located references lacked the necessary details to allow a critique to be made
In general, the articles which were included were those that reported a
recognizable methodology and results which could be examined and critiqued.
Although these selection guidelines seem very broad, the procedure used

eliminated a vast majority of the pertinent material that was found. Most of
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the literature is comprised of descriptive analyses of specific distance education
systems which use various communication technologies. For example, there
arce descriptions of existing computer-mediated communication systems, such as
EIES used at the New Jersey Institute of Technology, PARTICIPATE used at
the Ontario Institute for the Studies in Education, CONFER used at the
University of Michigan since 1977, and CoSy devcloped by the University of
Guelph (Romiszowski & de Haas, 1989; Calvert, 1987). There is
comparatively little which can be considered formal evaluation or research,

Most of the empirical research efforts have centered around
instructional issues such as attritton rates, comparison of final grades in
distance ceducation courses with traditional courses, etc. As Harasim (1987,
p.118), who works with computer conferencing comments: " Analysis and
discussion of the specifically EDUCATIONAL value of computer-mediated
communications is only beginning to emerge as a distinct area of research."”
Telephone tutoring

One of the earliest technologies implemented in distance education
programs was the telephone. 1ts use, generally in more developed countries,
has been mainly as a student support component,

In a study focusing on the effectiveness of telephone tutoring in

correspondence education, Flinck (1978) randomly assigned students to control
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or experimental groups. The experimental group received telephone tutoring in
addition to the conventional feedback, whereas the control group recetved only
written feedback by mail. The courses included 1 the study were Inttoductory
French and Basic Economics, both intendcd for adult learners. ‘The results
indicated that students who received telephone tutoring reacted to it favourably.
Telephone tutoring was used mainly to treat subject-related problems, but at
the same time, it gave students the opportunity to discuss personal or social
problems. However, no significant difterences were found between the two
groups in achievement, amount of study time, or feelings of isolation.
Telephone tutoring proved to be of a greater advantage to those students
studying a foreign language than to students studying one of the social
sciences.

Sweet (1982) examined both the frequency of telephone contacts
between student and tutor and tutor support extended to students to determine
if either was related to student persistence. His subjects were 118 students at
the Open Learning Agency in British Columbia, Canada. Students who handed
in all assignments were defined as "completers”, as opposed to "non-
completers”. No sigmficant differences were found in the frequency with
which tutors telephoned students 1n the completing and non-completing groups.

Non-completers rated tutors more highly on the measures of tutor receptiveness
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and support, which suggested that tutors were attuned to the greater need of
students 1n the non-completer group for guidance and had established a positive
tone that fostered dialogue with these students. However, there were no
significant differences in the amount of tutor telephone contact between the two
groups. It was found that 45% of those who completed the course contacted
therr tutors and 32% of those not completing the course had made contact, a
significant ditference. No learning or achievement measures were reported.

Scales (1984), also at the Open Learning Agency, B.C., Canada,
examined the relationship between telepiwnc tutoring and persistence in course
completion. "Persistence” was defined in terms of number of assignments
submitted. The courses at OLA are set up in such a way that each assignment
that is submitted represents a completed section of the course. Therefore, the
greater the proportion of assignments submitted, the higher the relative degree
of persistence.  She formulated three hypotheses: (a) a positive relationship
will exist between the quantity of telephone contact and student persistence; (b)
a positive relationship will exist between student-initiated (as opposed to tutor-
intiated) telephone contact and student persistence; and (¢) there will be a
relationship between type of academic program and persistence. At the time of
this study, OLA provided tutors with a telephone in their home with n~

restrictions placed on the number or length of calls. Also, tutors were



expected to initiate a call carly in the semester to reinforce the fact that the
tutor is there to provide assistance, 15 expected to make tollow-up catls
throughout the semester to discuss assignments and provide support.  Fhe
subjects were 57 students who wete randomly selected trom a larger pool of
students records from one semester, and these students were tollowed the entie
semester. The results confirmed a three hypotheses. The assoctation between
persistence and telephone contact was greatest for students entoled in the Adult
Basic Education program, where a greater number of students did not have a
high school education.

Potter (1983), working at Murdoch Unmiversity in Western Australia,
asked participants in the external studies program to answer a questionnati¢ in
order to ascertain two things: firstly, the extent to which external students,
tutors and course-writers felt that they would derive benefit from an mteractive
form of external studies; and sccondly, the type of telephone-based
instructional processes and facilities they would find most helplul. The results
indicate that 71% of external students expressed a preterence for the distance
teaching mode as opposed to the home study mode. In the distance teaching
mode, the students are guided through the course by the tutor who supplements
course material with face-to-face and/or telephone-based interaction  On the

other hand, in the home study mode, the tutor simply marks the assignments
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and the student works through the course alone  The results also showed that
65% of all tutors and students mdicated that the discussion, by telephone, of
marked assignments would be helpful.  Potter reports that not all methods of
using the telephone are useful for all types of courses or studies.  For example,
although tutor-initiated telephone discussion at the beginning of a course can be
helpful to all schools of study, other methods should be limuted to specific
purposes (i.¢., dial-access should be used primanty to discuss studenty’
adminustrative queries rather than offer academic mini-lectures).

In their search for a basic distance learning paradigm, Coldeway &
Spencer (1982) examined various configurations of Keller’s Personalized
System of Instruction (PSI)  Their control group included 95 students enroled
in a distance education Introductory Accounting course which already was in
use at Athabasca University, Alberta, Canada. Their experimental group
subjects were 121 students enroled i a distance education Introductory
Accounting course, also at Athabasca University, but which had been modified
to include tour basic components of Keller’s PSI. These subjects were
randomly assigned o one of five experimental groups  The first experimental
group was Instructional Baselme (IB), in which the students had access to their
tutors by phone during regular tutor hours to discuss course-related problems.

The second experimental condition (PSI-P) used a course structured according




to PSI standards and students recetved immediate feedback by phoning, therr
tutor once they completed the multiple choice quiz at the end of cach section ol
the course. The third experimental group (PSI-M) used the same PST course as
the second group, but the students mailed n then multiple chowee quizzes and
the tutors phoned them to give them feedback and inform them of then prade
The only difference between the second and thnd expermmental groups was the
length of time students had to wait to receive leedback on then quizzes Fae
students in the fourth experimental gioup were given the choice between PSE-P
and IB conditions and 83% ot students tn this group chose PSE-P over 1B The
students 1n the fifth experimental group were given a choice  between PSIM
and 1B condittons and all of these students chose PSI-M - In then 1esults,
Coldeway & Spencer report that a larger percentage of students i the PSI P
condition passed the credit exams thioughout the course  They also report that
76% of telephone calls in the PSI-P group dealt with course content related
issues, compared to 37% for the 1B group and 69% tor the PSI-M group ‘The
relatively small ditferences which were found between the control group and
the IB condition suggest that what is needed 1s a system that supports the
instructional package and manages the student’s activities on an on-going basis.
The use of the tetephone m the PSI-P condition seems to be a viable option by

providing an effective delivery/management system
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Teletacsimili (FAX)

Telefacsimih (FAX) 1s a low-cost means of sending paper copies of
documents using telephone lines (Schamber, 1988). A page is scanned by a
FAX machine at one end, transmitted, and printed at the other end in about 45
seconds. The cost, after the initial equipment investment, is that of a
telephone call. FAX machines can also interface with microcomputers and can
double as copy machines.

Unfortunately, no studies were located which addressed the use of
FAX, cven though it seems to be quite widely used (Burpee, 1991; Schamber,
1988). The main advantages of this technology seem to be threefold. It
avoids the long delays in feedback which are evident when the mail system is
used and 1t is both less costly and less complicated to use compared to other
computer communication technologies. Whether or not FAX is an efficient
technology for supporting the discourse necessary for achieving various
learning outcomes remains o be studied.

Llectronie Mail

Electronic mail (e-mail) networks support communication among
designated groups, and also permit individual two-person communication.
These systems, which can be local, national, or international, usually charge a

user fee, although an educational institution may pick up all or part of the cost
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for faculty and students.

Quinn, Mehan, Levin & Black (1983) investigated possible context and
content differences between electronic and face-to-face discusstons in a college
level Sociology course taught by one of the authors. The students were
divided into two groups; one participated in face-to-face discussions i the
regular classroom setting and the other participated in discussions via an
electronic mail system for a three week period.  Because of student resistance,
participation in the e-mail group was voluntary which preveanted the rescairchers
from switching the groups mid-session and which may have brased certain
findings.

In the content area, there was no significant ditference between course
grades for the two types of discussion groups. However, they did find that the
instructor directed more than twice the number of questions to students in face-
to-face classes than in the electronic interaction.  Also, the instructor asked
more process questions (requiring interpretations or opinions) in the face-to-
face classes rather than more product questions (requiring a "factual responsc™)
which were required in the electronic mode. Responses were, on average,
longer and more complex n the electronic mode (averaging 106 words in
length) than in the face-to-face mode (averaging 12 words in length). These

results support considerable content and quality differences which exist between
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the two mudes of instruction.

In examining context differences, they compared the process by which
learning took place in the clectronic discussions to the ways in which learning
took place in the tace-to-face discussions. The results were as follows: the
amount of time spend on a specific topic was longer in the electronic mode;
the time delay factor in the electronic mode was a problem for some students
but an asset for others; and students’ previous experience with computers did
not influence their contributions to the electronic discussions.

Another difference was the structure of discussion in the two modes.
Iface-to-face classioom interactions have a sequential organization of initiation,
response and evaluation (Mchan, 1979).  That is, the instructor asks a
question, a student provides an answer, and that response is evaluated by the
mstructor. In the clectrome mail discussions, an initiatton was followed by
multiple student responses and little overt evaluation.

In concluding, Quinn et al. (1983) suggest that to use electronic mail
systems for instructional purposes, the following guidelines would be helpful.
The course outline should be structured to take advantage of multiple threads
of discourse possible in "non-real” time media; the "non-real" time
instructional interactton should be organized by using message headers to

indicate the subject content each message relates to; and the introduction of an
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electronic mail system should encourage stelents o ase it carly on in the
course and to usc it on a regular basis.

Gardner & Tillman (1986) described the process of introducing,,
maintaining, and using an electionic bullein board with lourteen doctoral
students enroled in a research course.  The use of the bulletin board was
voluntary and it is not clear for what puiposes the students were advised (o use
it.

The results indicate that only halt of the students signed on the bualletin
board, and that no files were uploaded or dewnloaded. The rescarchers state
that this minimal usage of the system could be related to the tollowing facts:
not all students had access to the necessary hardware at the beginning of the
course, and the system was introduced at a very stresstul point i their studies.
Results from the self-report inventorses given during the last class indicated
that 8 of the 11 respondents planned to use the bulletin board more in the
following quarter, and 10 of the 11 agreed that the bulletin board should be
continued. The students were also given the Stages of Concern Questionnaire
developed by Hall, George, and Rutherford (1979) to measure their concerns
about the bulletin board as an instructional innovatton. This theory assumes
that users move through seven stages of concern about the innovation, and that

the intensity of concern varies from stage to stage. The results indicate that
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the users did have a different profile than the non-users, but the authors do not
detail these differences, perhaps because of the small number of students
involved

Romiszowski & de Haas (1989) attempted to implement an international
c-mail system with structured nteractions that would replicate a number of
tace-to-face strategies of instruction.  They had 47 subjects signed onto the
network: 23 at Twente University in Holland, and 24 at Syracuse University in
the United States. They modelled the e-mail discussions on the seminar
structuie by piesenting a short paper to be read by all subjects.  The messages
of all participants were automatically routed to all other participants. The
tocus of this ¢c-mail seminar was 0 be the discussion of the conmient of the
semimar paper. Some 100 messages were circulated in a period of three
weeks. An analysis of how the system was used indicated that only 32
messages were directly 1elated 1o the seminar themes and were contributed by
only 19 of the 47 seminar participants, a participation rate of 40%. Of these,
12 of the 19 who responded sent only one message. The balance was a
mixture of test messages, help messages, chit-chat between individuals, and
some technicai messages related to using the e-mail system. The 32 theme-
related messages were contributed by only 19 participants, a participation rate

of only 40%. Also, the researcher found that the discussion that did take place
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was quite different from the intentions defined in the mitial seminar paper. A
retrospective study of the dynamics of the semunar suggests that the mitial
respondents to the paper sct the tone for the whole experience.  Later
respondents tended to reply to the latest messages on the system, rather than to
a general framework for the discussion set up n the ongmal senunar paper,
even though the organizers input several messages indicating that they weie
straying from the original semimar topic.

Separate analyses of the structure of the discussion were performed by
different participants at both Twente and Syracuse after the e-matl semin was
completed. Each analyst found the structure to be difterent. The analyst from
Twente identified six main topics, whereas the analyst at Syracuse dentificd
only four main topics and only three of these were present in the ‘Twenle
analysis. These results would seem to support the view that the characteristics
of e-mail communication create some difficultics tor the participants to
maintain a clear picture of the discussion over ime. Romuszcwskr & de Haas
(1989) conclude:

While in face-to-face discussion, several topics may be raised in

sequence, their relationship 1s stll kept in memory.  The spreading of

this discussion over a much longer tme period introduces somge ¢xtra

difficulties in keeping an overview/perspective of the discussion as a
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whole. This effect could well be more pronounced and have more

serious consequences in larger and longer CMC |e-mail] sessions.

(p.11)

Latham, Moore, Ritchie, Rothwell, & Wilde (1990) conducted a pilot
study at Mitchell College, Australia, which connected external students to the
college by using a microcomputer / local area network / mainframe linkage
je-mail system) established with the help of IBM Austrahia. The aims of the
project fell into three main categories: a) to investigate whether the use of a
microcomputer would enhance the students’ learning process, b) to investigate
student background variables; and ¢) to investigate the technical and
organizational aspects of establishing such a network at Mitchell College. The
project was based on two groups of 15 first year undergraduate students, one
group studying the Social Sciences and the other studying introductory
Computer Programming.

The "student background variable" results indicate that the average time
to become familiar with the equipment was 2-3 weeks; that most students used
the computers trom early atternoon through to 2300 hours; that Saturday,
Sundzy, Monday and Tuesday were heavy usage days; that the usage by the
Social Science students tended to tailor off as the semester progressed; and that

the Computer Science students were logged on for twice as long each day as



were the social science students.

The "student learning processes” results indicate that 6 of the 9 Social
Science students responding to the questionnaire agreed that they benetited
from interacting via ¢-mail with other students. In contrast, the Computer
Science students stated that they did not use the opportumty to send or get
memos from other students very much and that when they did it was not
helptul. However, § of the 9 responses from the Computer Science students
agreed that they had a definite advantage over other external computer science
students who were not using the e-mail system. The tial giades obtamed by
the students in both groups from exams were ot a high standard, but the
researchers state that no significant results were reported due to the project
selection criteria not being completely random and the small sample size.
However, the majority of students (over 95%) stated quite strongly that the use
of e-mail in contacting lecturers was their greatest bencfit.

Computer Conferencing

Computer conferencing systems are based on ¢-mail systems, but otfer
a much wider range of commumcation facilitics (Mason, 1988). ‘The main
advantage computer conferencing has over c-mail systems is that it provides the
possibility for group interactions, which leads to a more interactive and

collaborative level of learning (Henri, 1989; Harasim, 1989). However,
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Harasim (1989) also states that even if the computer conferencing system offers
the potential for group interaction and communication, it does not guarantee it.
She elaborates by stating that although there are reports of high participation
rates and of group interaction, there are also reports of difficulties in
establishing an active membership.

McCreary & van Duren’s (1987) research on the influences of
participation in computer conferencing have found that individual participation
is determined by the personality, degree of confidence and level of interest in
the subject matter of each student. They contend that this 1s similar to the
classroom sitwation.  They also found that students tend to make use of the
system in relation to - (1) accessibility - equipment must be easy to get to,
familiarity with a few commands, and pre-course training in use of the system;
and (2) perceived benefit - students must have some external incentive to use
the system when it is their first time (i.e., portion of {inal grade allocated to
use of the system).

Some interesting statistics have been reported on the use of computer
conferencing, as compared to the conventional classroom. In face-to-face
classrooms, 60-80% of verbal exchange during class time comes from the
teacher (Dunkin & Biddle, 1974, McDonald & Elias, 1976). On the other

hand, the instructor in on-hne education typically contributes only 10-15% of
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the message volume and of the number of conterence messages (Harasim,
1987; Winkelmans, 1988). Also, transcript analysis shows that interaction is
highly student-centered, with over 80% ol messages referencing one another
(Harasim, 1989).

Harasim (1987) conducted some exploratory field reseaich in which
both qualitative and quantitative data were collected from participants in two
graduate level courses (n=24) which were otfered entirely on-line. ‘The
researcher used a measure of "effectiveness in learming™ which was defined by
participation and user perception Data mdicated that students participated in
an average of 4.2 hours/person/week in Course 1 and 3.6 hours/person/week
in Course 2. Harasim contrasts this with the required 2-3 hours/wecek of
classroom time generally associated with on-campus courses.  Harasim adds
that the measure of participation became increasingly inaccurate as students
became more adept at up/downloading conferences and working off-hne. One
hundred percent of the students in Course 1 reported spending more time on
the on-line course as compared to on-campus courses; while 50% of the
students in Course 2 reported spending more time and 20% reported spending
approximately the same amount of time. In Course 1, the principal istructor
entered 10% of the rotal number of messages, while in Course 2, 12% were

entered by the instructor. A breakdown of the content of the messages is not
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included nor is there any reference to the learning which rest lted from the
conferences. In Course 2, 90% of the students reported that he amount of
instructor input was "just right", there is no comparable data for Course 1.
Eleven of the twelve students in Course 2 reported that they considered on-line
instruction to be more effective than classroom situations tor some
applicaions, but these were not specifically reported.  There was no
conparable data for Course 1. Students were queried as to the advantages to
learming on-line and the analysis of their comments revealed several themes:
increased interaction, access to group knowledge and support, democratic
envauament, convenience of 24 hour access, user control over the learning
interaction, motivational aspect and text-based communication.

In an attempt to understand the structure of communication within
computer confetencing, Winkelmans (1988) applied three different methods of
message analysis 0 a computer conference which was part of an on-line
graduate level course. The project attempted to answer two major questions:
a) what message interaction patterns arise in an on-line graduate seminar; and
b) how well do selected message analysis techniques identify interaction
patterns  The subjects in his study were 30 graduate students enroled in a
course which was offered entirely on-line at the Ontario Institute for Studies in

Education (OISE). The data was gathered from messages from one specific




seminar which represented the transcripts ot three small group on-line
discussions. The thiee groups posted 238 messages during the one weck
sesston 1n which the seminar occurred.

Intermessage Reference Analysis (IRA) was used to prepare message
maps, identify thematic clusters, and locate comments which scored haghly n
ifluence (impact of a comment on later vaessaging activity) and conflueice
(extent to which an entry unites i1deas). The message maps revealed a high
degree of interconnection between the comments within a group.  Significant
themes were accurately identified by analyzing the content of messages
receiving four or more references, rather than by using cluster analysis  Using
referencing as the criterion, early entries were tound to have greater influence
on the discussion than later entries. Instructor summaries gencerally exhibited a
high level of confluence, whereas many student summaries dad not

Message Act Analysis (MAA) revealed that many comments
accomplished several Initiation, Reply,or Evaluation acts  In contrast to
teacher-centered environments, nearly all of the evaluative comments were
provided by the students. The Initiation-Reply-Evaluation discourse pattein
common m tace-to-face classrooms was embedded within more complex acts
sequences: an Initiation could stimulate several parallel Replics or chains ol

Replies.
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Message Flow Analysis (MEFA) revealed that there were two waves ot
activity. Stud;nl.s [.)(;.sléd then imitial entries, which were largely based on the
assigned readmgs, during the first three days of the session.  There was a
dechne 1o activity on the fourth day, which was followed by a sharp increase
over the three final days as students prepared and posted their suznmary
comments.

As Winkelmans (1988) concludes.

"In many ways, the on-line discussions were similar to FTF [face-to-
lace| graduate seminars.  Opening remarks were based on assigned readings,
and later comments shifted m focus to previous student statements.  Students
who posted the carliest comments had the greatest influence on the session’s
chorce of discussion topics. " (p.123)

Mason (1989) used a descriptive case study approach to analyze the use
ol computer conferencing in a graduate level course at the Open University,
Milton Keynes, UK. The data for this case study was collected in four
difterent forms (1) from interviews (12 tutors, 15 students from two of the
tutor groups and coutse team members tor a total of nearly 50 interviews); (2)
from observation ot students, tutors and the course team, (3) from a variety of
documents (the most important of which was the content of all the conferences

of 1988: 65 tutor group conierences and 6 national conferences); and (4) from
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statistical analysis of surveys, the student database, and computer generated
usage data.

The success of the apphication of computer conferencing was analyzed
in three ways: its etfectiveness as a mass distance teaching, meduanyats vatue as
a medium for tutoring, and 1ts use as a mmor component of a multi-media
course. The results show that computer conferencing can be used with large
numbers of students mastering the system at a distance though not necessat ity
using it interactively  The medium 1s also very successful for specthic tutormy
activities, such as support, advice, and information exchange, and potentially
successful for interactive discussion  However, as a nminor component ol a
course, it 15 too powertul and too tme consuming to be successful

A study conducted by Henrni (1989) is one ol the few which has
investigated the mstructional design (involving a technology) and the kind ol
learning it supports. The primary focus of Henit's study was the use of a
cognmittve learming approach in the development and vahidation of an
mstructional design model incorpotating computer conferencing The goat ol
this rescarch was to determine af the technological quahtics of computer
conferencing supported the interactive fearming process deemed necessary to
master the course content. The validation study was carnied out 1 one course

offered to financial consultants, all employed by the same institution (- 11)
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The course was divided into five computer conferences, each serving a
ditferent purpose (c.g., CAHIER assisted students in their use of the self-
directed learming materials; PROBLEME offered support for group problem-
solving; CAFE encouraged socialization, development of group solidarity and
motivation).  Messages were analyzed from five different perspectives in an
eftort to retrace the learning process that took place: general participation,
general interaction among participants, social interaction among participants,
cvidence of cognitive and metacognitive functioning. The goal of this analysis
was to discover the abiliues the learner uses in order to process information
while participating in a computer conference. The communications were
separated into meaningful units of analysis using the content analysis objectives
described by Muchielli (1984). These messages were then coded using various
coding schemes claborated for each of the five dimensions mentioned above.
The results were then compared between participants and within the five
dumensions listed above. Although Henri states that inter-rater reliability
procedures were followed to establish these coding schemes, no statistics are
reported.

The results indicate that the proposed model was useful in organizing
the interaction in computer conferences and in informing the participants of

their expected roles.  Henri also states that this method supports the acquisition
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and transfer of knowledge, as well as the development of applicd capabilities
However, she does not state how she arrived at this conclusion, other than o
say that participants reported so in post-experimental interviews. The message
analysis method in this study presents two significant problems. that of
"internal” (or construct) validity and that of rehability. Henry attempted to
overcome the problem of valdity by obtaining inter-rater reliability, however,
the two raters were also involved in the project as conference moderators and
as already noted, the level ol inter-rater reliability 1s not reported  The
problem of reliability is that the content may be different for every analysis
which may change the coding categories.

Recommendations made for each of the five dimensions studied were as
follows: (1) mstructors should not expect even participation from all
participants, (2) establishment of a conference solely for social purposes helps
to polarize interactions (i.e., keeps social chit-chat out of other conferences);
(3) independent (as opposed to interactive) messages are pertinent to discussion
themes and sionld not be omitted from the analysis; (4) on the cognitive
dimension, instructors should expect students to use clariticaion most
frequently and treat information mostly at a surface level; (5) instructors should
expect to find metacogmtive information given treely by the students only in

the conferences that are strictly for the acquisition and/or deepening of new
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concepts.  The researcher concludes that the model is useful in organizing the
interaction in compuler conferences and in informing the participants of their
expected roles. The original premise of the study which states that interaction
must exist o produce a significant learning experience was modified to address
the large number of independent messages which led the researcher to conclude
that the individual development of knowledge is also a valid objective in the

use of computer conferencing.
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CHAPTER 1t

Method

The setting tor this study was the McGill University Distance Education
program which ofters courses, most leading to a certificate in Educational
Technology. Students in these courses are primanly practicing public school
teachers in Quebec and Ontario. All courses have been based on
correspondence materials but most have .<corporated telephone contact, ¢-maii
and/or fax to provide instructor-student contact.

The fax, e-mail and regular mail transcripts between nstuctors and
students, interviews with course instructors, and course syllabi composed the
data set for this study. Approval to review the transcripts was received trom
the program director and the individual course instructors. Ethical guidelines
were followed telephone contacts and contact by mail (see Appendix E for
copy of letter sent to course instructors). The study was approved by the
Ethics Review Committee of the Faculty of Education of McGill University
(see Appendix F for Certificate of Ethical Acceptability).

Two different courses were considered, Software Apphications I and
Instructional Design | taught by two different instructors  In addition, two
sessions of the Software Applications course were included to compare

the ways in which the same instructor used the communication technology in
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the same course otfered at two different times. The courses are coded as
follows: Course 1 is the first session of the Software Apphcations course
(n =9), Course 2 is the Instructional Design course (n=46), and Course 3 is the
second session of the Software Applications course (n=9). These two courses
were chosen because they require different types of learning and because both
courses and instructors had been highly rated by . : yents. The students in the
Soltware Applications courses were given a study guide and reading materials
prepared by the instructor. The students in the Instructional Design course
were given a text ("Instructional Design” by Kemp), a video, a study guide
and reading guides which structured their on-line discussions of the course
content.
Design and Procedure

Both quantitative and qualitative data collection and analysis procedures
were employed.  Following the guidelines for establishing trustworthiness in
qualitative analyses (Lincoln & Guba, 1985), procedures for triangulation were
then followed. The data sources compared were e-mail and fax transcripts,
instructor interviews, and course syllabi. The data collection and analysis was
done in seven stages and will be described in detail below.
Stage 1

The first stage of this study was the collection and transcription of all



mediated communications between students and mstructors for the three
distance education courses.

All students messages were anonymously collected, transcribed and
coded in order to preserve the confidentiality of students  Lach message was
numbered, given an instructor code and a student code.  Each course was
examined separately. The instructor who taught both sessions of the Software
Applications | course was given two codes, one for each session.

Stage 2

Once the messages were transcribed, they were coded according 1o the
purpose of the communication. The three major categories of the coding
scheme were taken from the framework proposed by Amundsen (1988):
Content messages, Student Support messages, and Administrative messages. As
the transcripts were reviewed, 1t became evident that these three major
categories were not specific enough descriptors.  Therefore, more specitfic
levels were determined following a qualitative analysis procedure of analytic
induction. Borg & Gall (1989, p.404) described analytic induction as "the
process of searching for propositions that apply to all cases of the problem
under analysis." The more specific codes under each purpose emerged trom
the data itself by reviewing the transcripts a second time, postulating various

sub-categories and seeing how the appropriate data fit into cach sub-category.
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At this point, it also became evident that one message served more than one
purpose, and so the unit of analysis was broken down into units of meaning.
That is, as a message progressed different themes were represented and each
new theme may then become a separate unit of analysis. See Appendix A for
Coding Scheme [

In terms of the three broad coding categories, Content messages can
best be described as any message related to the discussion of course content or
course concepts.  Messages which tell under this category were identitied
further as: Progress Reports, Feedback, Clarification, or Problems/Solutions.
A Progress Report is a student message in which a student discusses the
concepts relevant to a particular course section, or provides responses to
assignments, instructor questions, and/or reading guide questions. A Feedback
message is an mstructor message in which the instructor provides a response to
the content/concept of a student’s assignment and/or reading guide responses.
A Clarification message can be either a student message or an instructor
message involving a discussion in which the student or instructor elaborates (or
is asked to claborate) on concepts discussed previously. A Problems/ Solutions
message can also be either a student message or an instructor message but
which deals with specific questions related to course content/concepts.

Examples of each of these categories taken from the data set of this study can




be found in Appendix B.

Student Support messages are any messages fulfilling the role of
personal support either to or from instructor or student  As defined here,
Support messages do not include any content/subject matter related discussions.
Messages which fell under this category were identified further as (1) Social
Chit-chat such as greetings; (2) Reassurance/Encouragement such as messages
that deal with asking for or providing reassurance and encouragement to both
students and mstructors; (3) Technological Problems/Solutions arising trom the
use of the communication technology stself suca as finding the night sequence
of commands necessary to send an e-mail message; and (4) Personal
Information such as sharing personal experiences or intormation about cach
individual. Examples of each of these categories taken from the data set of
this study can be tound in Appendix B.

Administrative messages deal with the sort of information sharing that
oceurs at the beginning and the end of each class in the traditional classroom
setting. Messages which fell under this category were further identified as:
Due Dates aad Updates (when assignments/responses are due or how they are
progressing), Course Grades (often a message from the instructor telling a
student that he/she has passed a certain assignment), Course Materials

(questions arising from the materials students have received via regular mail),
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and Communication Problems (messages dealing with problems in establishing
the link in order to be able to set up a communication network, but unrelated
to the use of the technologies as such). Examples of each of these categories
taken from the data set of this study can be found in Appendix B.

Four individuals pursuing graduate studies at McGill University and not
otherwise nvolved in this study were asked to use the coding scheme in order
to establish inter-rater reliability. After two training sessions in which each
category was described and explained (see Appendix B), and during which
coding was practised as a group exercise, inter-rater reliability of r = 0.83 was
achieved.
stage 4

The third stage involved the use of The Ethnograph data analysis
program. The Ethnograph 1s "a set of interactive, menu driven computer
programs designed to assist the ethnographic/qualitative researcher in some of
the mechanical aspects of data analysis” (Serdel, Kjolseth & Seymour, 1988,
p.1-1). Each coded course file was entered through the program in order to
separate student messages from instructor messages, and to sort all these
messages according to Coding Scheme 1 (see Appendix A). Therefore, for

example, all student messages coded as Content messages representing Progress
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reports (code: S/C|P]) were separated from all other types of messages. In this
way, an accurate count was obtained for each coded category in order to use
quantitative descriptive statistics i0 make both within and between course
comparisons.
Stage 5

A second level of analysis was performed on only the messages coded
as Content messages using Bloom’s taxonomy of the cognitive learning domain
(1977). This was done in order to establish what level of learning was
reflected in each communication concerning course content (see Appendix C
for Bloom’s taxonomy) and to examme which level/type of learning was
associated with the use of which specific communication technology  That 1s,
did one specific type of communication technology best support one specific
type/level of learning? Once again the same four raters were asked to go
through a coding exercise 11 order to establish inter-rater rehiability for this
step (r = 0.77).
Stage 6

In this stage, both nstructors were interviewed using a semi-structured
interview format (see Appendix D for interview questions). Each instructor
was interviewed separately and a verbatim transcript was produced. 1 he

instructors were then given an opportunity to review the transcripts and were
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asked to make any appropriate changes or additions. The interview transcripts
were then divided into seven related categories which emerged from the
interview questions: 1) Design process; 2) choice of communication
technology; 3) importance of communication to learning goals; 4) strengths
and weaknesses of the communication technologies used; 5) learning goals for
the specific courses; 6) evaluation of learning; and 7) instructor’s views of
distance education.
Stage 7

Course syllabi were collected to examine the stated course outcomes
and course assignments. Procedures of triangulation (Miles & Huberman,
1984) were followed to compare the learning levels reflected by the messages,
the information provided by the instructors and the course objectives and

assignments.
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CHAPTER 1V

Results

In this section, the results of the quantitative and quahtative analyses of
data are presented. ‘The first section presents the quantitative analyses m which
descriptive staustics were used to investigate stmilarities and ditferences
hetween the three courses (e g , which technology was most used, purpose for
which each communication technology was used; the level of learming 1eflected
in the use of the communication technologies; et¢)  The s :cond section
presents the results of the qualitative analyses used to determine the
instructional role of communcation technologies in DE (c.g.. did the
communication technologies support the learmng intended, and 1f so how, cte).

Quanttative Analyses

A total of 381 messages between students and instructors were collected
from the three courses. The communication technology used most often was
E-mail, followed by Fax and then by regular mail. Course 1 (the first session
of the Software Applications course) messages were transmitted using only one
of the communication technologies (E-mail), whereas both Course 3 (the
second session of the Software Applications course) and Course 2 (the
Instructional Design course) made usc of all three technologies. However,

Course 2 made use of E-mail more than Fax, whereas Course 3 used Fax
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Number of Mcssages by Course and Technology
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COURSE 1

COURSE 2

COURSE 3

TOTAL (ior

each techn.)

cach course)

FAX
E-MAIL 184 71 10 205
REG. MAH. - 9 12 21
TOTAL (for 184 100 97 381

Course 1 - Software Applications I (first session)

Course 2 = Instructional Design |

Course 3 - Software Applications 1 (second session)
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more often than E-mail. Regular mail was used the least otten in both these
courses (see Table 1 tor exact trequencies)

An exammation of the purposes for which communication took place
across the three courses shows a ditterent pattern tor cach course  The
majority of messages tor the Insttuctional Design course (Course 2) were
Content messages, whereas this category came second i terms ot use i the
first sesston of the Sottware Apphications course (Course 1) and thud n the
second session of the Sottware Applications course (Course 3)  Support
messages were the most common type of message used in both sessions of the
Software Applications course (Course | and Course 3), but came second for
the Instructional Design course (Course 2). A/dmumistrative messages weie
more important 1n the second session of the Software Apphications course
(Course 3) than 1n the first sesston ot the Software Applications course (Course
1), and Administrative messages for the Instructional Design course (Course 2)
were the least important of the three purposes of communication for this course
(see Table 2)

A breakdown of instructor and student messages by purpose shows that
a very different pattern of usage, 1n terms of diticrent types of messages,
emerged for all three courses. The pattern observed tor cach purpose ot

communication is examined separately (sce Table 3 for exact valucs).
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PURPOSE & Content Support Administrative
COURSE (%) (%) (%)
_ _ T
Course | 16.89 69.44 13.67
Course 2 59.82 23.54 16.64
Course 3 22.38 47.59 30.03

Course | == Software Applications I (first session)
Course 2 = Instructional Design |

Course 3 == Software Applications 1 (second sessions)



Content_messages

The instructor and students in the tirst session of the Sottware
Applications course (Course 1) sent content-related messages in relatively equal
proportion. However, in the sccond scsston of the Sottware Apphcations
course (Course 3), the same instructor sent twice as many content-related
messages than did the students.  Yet another pattern emerges from the
Instructional Design course. The students in the Instructional Design course
(Course 2) sent content-related messages three times as much as did the
instructor for this particular course.

den $SageSs

Support messages also showed a different pattern tor the two sessions of
the Software Applications course. Support messages were relatively cvenly
distributed between the instructor and students 1n the first session of the
Software Applications course (Course 1), but the instructor provided support
messages 11/2 times more often than did the students in the second session of
the Software Apphcations course (Course 3). Support messages were evenly
distributed between students and instructor in the Instructional Design course
(Course 2).
Administrative messages

Administrative messages also showed a different pattern for the two




Table 3

46

PURPOSE & Content Support Admuinistrative

COURSE (%) (%) (%)
Course 1 -Inst. 50.79 50.39 39.22
-Students 49 21 49.61 60.78

Course 2 -lInst. 23.80 52.20 41.38
-Students 76.20 47.80 58.62

Course 3 -lnst. 67.72 61.31 49.53
-Students 32.28 38.69 50.47

Course 1 = Software Applications 1 (first session)

Course 2 - Instructional Design 1

Course 3 = Software Applications 1 (second session)
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Software Applications courses. In the first session of the Software
Applications course (Course 1), administrative messages were more otten
attributed to the instructor than to the <tudents, whereas in the second session
of the Softwarce Applications course (Coutse 3) administrative messages were
more evenly distributed between the instructor and the students.
Administrative messages were more otten attributed to the course insttuctor
than to the students in the Instructional Design course (Course 2).

This same process was used to examine similaritics and/or differences
between the three courses for each purpose (Content, Support, Administrative)
for which the communication technologies were used.  Content messages were
further coded as Progress, Feedback, Clantication or Problem/Solution
messages. More than halt of the Content messages for the first scssion of the
Sottware Applications course (Course 1) are Problem/Solution messages,
whereas most of the Content messages for the sccond session ot the Software
Applications course (Course 3) aic more evenly distributed between Feedback
and Problem/Solution messages. The majority of Content messages for the
Instructional Design course (Course 2) are Progress type messages (see Table 4

for exact values).
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Progress Feedback Clarification Problems &
(%) (%) (%) Solutions (%)
Course I -1 - 9.52 19.84 21.43
-S 13.49 - 3.97 31.75
Total 13.49 9.52 23.81 53.18
Course 2 -1 0.77 15.16 6.91 0.96
-S 67.75 - 7.87 0.58
Total 68.52 15.16 14.78 1.54
Course 3 -1 - 41.14 10.76 15.82
-8 10.13 1.27 1.27 19.62
Total 10.13 42.41 12.03 35.44
| - Instructor S = Students
Course | = Software Applications 1 (first session)

Course 2 = Instructional Design |

Course 3 = Software Applications I (second session)
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The Student Support messages were turther coded as Social Chit-Chat,
Personal Information, Technical Problems, or Reassurance/Encouragement
The majority of Student Support messages tor all three courses tall into the
Social Chit-Chat category, followed by Reassurance/ Encouragement messages
(see Table 5 for exact values).

The Administrative messages were further coded as Due Dates, Course
Grades, Course Materials, or Communication Problems.  Once again the
pattern that emerges for this type of communication is similar for all three
courses. The majority of Admunistrative messages tor all three courses
concern discussion of Due Dates and reports on how the students are
progressing with their course work and assignments.  However, the
Instructional Design course (Course 2) had more messages coded as
Communication Problems than either session of the Software Applications
course (Course 1 and Course 3) (see Table 6 for exact valucs).

All Content messages were coded again using Bloom’s Taxonomy
(1977) to examine the distribution of the levels of learmng across courses and a
different pattern of use 1s evident for cach course. The instructor and students
of the first session of the Software Applications course (Course 1) sent five
times as many Knowledge level messages as did the students and the same

instructor in the second session of the Software Applications course
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Social chit-chat Personal Info Tech. Problems | Reassurance &

(%) (%) (%) Encourag. (%)
Course | -1 32.63 1.35 5.41 11.00
-S 37.45 3.47 5.21 3.47
Total 70.08 4.82 10.62 14.47
Course 2 -1 40.49 0.98 0.49 10.24
-S 32.68 5.37 2.93 6.83
Total 73.17 6.35 3.42 17.07
Course 3 -1 33.63 2.68 0.89 24 .11
-S 27.98 4.76 2.08 3.87
Total 01.61 7.44 2.97 27.98

1 = Instructor S = Students

Course 1 = Software Applications | (first session)

Coutse 2 - Instructional Dosign 1

Course 3 - Software Applications I (second session)
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Course | = Software Applications 1 (first session)

Course 2 = Instructional design 1

Course 3 = Software Applications 1 (second session)

Due Dates Course Grades Course Communication
Matenals Problems
(%) (%) (%) (%)
tCourse 1 - 22.55 5.88 8.82 1 96
-S 51.96 0.98 6.80 (98
Total 74 .51 6.86 15.68 2.94
Course 2 -1 29.66 0.69 3.45 759
-S 50.34 - 2.76 5.92
Total 80.00 0.69 6.21 13.11
Course 3 -1 19.34 24.93 3.7 1.89
-S 40.57 0.47 3.77 5.60
Total 59.91 25.00 71.54 1.55
= Instructor S = Students
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)Course 3), and than the students and the instructor of the Instructional Design
course (Course 2) (see figure 1). Comprehension level messages are used
more often in both sessions of the Software Applications course (Course | &
3) than n the Instructional Design course (Course 2). The level which was
used most m all three courses is Application, with use gradually increasing
trom Course | to Course 2 to Course 3 (figure 1). The use of the higher
levels of learning (i.e., Analysis, Synthesis, Evaluation) drops dramatically for
all three courses.  Approximately the same proportion of Analysis and
Evaluation messages were sent in the Instructional Design course (Course 2),
as well as a few Synthesis messages. In the first session of the Software
Applications course (Course 1) no messages were coded at these levels.
However, in the sccond session of the Software Applications course (Course
3), some messages were coded at the Analysis level, but there were no
Synthesis or Evaluation messages (sce tigure 1).

Another interesting examination of the use of level of learning reflected
in these three courses is achieved by separating instructor messages from
student messages.  When student messages are separated out, there no longer is
the same distribution across the six levels.  Student use increases as one
progresses from Knowledge to Comprehension, reaching a peak with

Application level messages, and falling dramatically at the higher levels of
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Analysis, Synthesis, and Evaluation (see Figure 2 for distribution of levels of
learning for student messages). However, the instructors” use of these levels
of learmng 1s different (sec Figure 3 for distribution of levels of learning for
instructor messages) 'The Sottware Applications course instructor used mostly
messages that require Comprehension and Application in the tirst session of the
Software Applications course (Course 1) while relying almost exclusively on
Apphcation messages to teach the second session ot the Software Applications
course (Course 3). The Instructional Design course instructor (Course 2)
varied use of messages reflecting Comprehension and Analysis, while using
Evaluation messages most frequently.
Qualitative Analyses

Analyses were conducted on two different sefs of data: an examination
of the learming objectives and assignments for each course. end an analysis of
the semi-structured istructor interviews. Since the same instructor taught
Ceurse | and Course 3, and since these are essentially the same course

(Software Applications), only one course syllabus was collected and one

interview was conducted.

The instructor for Courses | and 3 (Software Applications I) stated that

the main objective of the course was "to give the student basic skills in the use
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Figure 2: Distribution of student content messages by level of learning
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Figure 3: Distribution of instructor content messages by level of learning
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of the microcomputer for personal and classroom apphications " As such, this
course may be said to be primarily a knowledge-based course in which students
were expected to fearn specitic information related to developmg a relevant
skill (using a word processor) and to apply this new skill to ditferent situations
In order to achieve this goal, students were given a series of assignments 1n
which they were required to demonstrate their developmg computer skills. By
the end of the course, students were expected to be able (o

- use the word processor tor correspondence and reports,

- use the filing program to tde information for later retrieval and

summarization;

- understand the various functions of a computer: how o input,

process,, output, and store data;

- understand how to start up a computer and how to use the vartous

tools available: tormatting disketies, copyrag files, crasing tiles,

viewing directories, ctc;

- install and use the Q&A word processing program, its’ fcatures and

capabilities: Q&A Write, Q&A Hile, and Q&A Report.

The instructor of Course 2 (Instructional Design Iy described the
learning in Instructional Design as "very much a mastery kind of Icarning.

Instructional Design..is a course that has very hittle information or facts that
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you have to learn  The learning...is a matter of how to apply the process of
instructional design to lots of difterent kinds of learning settings.” As such,
this course might he described as primarily a process-based course. By
completion ol the course, the students were expected to be able to:
- define the commonly used terminology of instructional design and
provide appropriate descriptive examples;
- describe the fundamental concepts and principles of five instructional
design models;
- describe the benefits and limitations in the application of the principles
ot mstructional design;
- describe the several possible apphcations of mstructional design to the
development and evaluation of computer assisted instruction;
- explain the concept of "domains of learning” and how it relates to
Kemp's model of instructional design;
- explain the rationale for the oval format of Kemp’s model of
mstructional design and how this may attect an instructional design
Process;
- design and evaluate an instructional plan following Kemp’s model of
instructional Jesign

In order to be able to achieve these goals, students were given
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(1) reading guides designed to promote reflective thinking and discussion (via
e-mail), (2) assignments where major concepts were applied to the student’s
chosen instructional setting, and (3) an exam to determune the student’s ability
to explain and apply the process of nstructional design to diverse settings
Instructor_interviews

The two nstructors were interviewed separately, using a seemi-structured
interview Jormat (see Appendix D for the interview questions)  These
interviews were divided 1into six related categories 1) design process, 2) choice
of communication technology; 3) importance ot communication 10 course
learning goals; 4) learning goals tor the specitic courses, 5) evaluation of
learning; and 6) instructor’s views of distance cducation.  Fach ol these
categortes will be dealt with separately.

Design process

The two mstructors come from different backgrounds.  'The instructor
of the Software Applications course (Courses 1 and 3) comes to distance
education from a traditional teaching background, has taught at the high school
and college level tor ten years, and has given various computer traming,
courses to business people. ‘The instructor of the Instructional Design course
(Course 2) also comes trom a traditional teaching background but had already

spent a number of yeurs teaching at a distance and had taken a graduate degree




57

in instructional design. The following quotes were taken tfrom the instructor
interviews in order to illustrate more clearly the ditferences between the two

instructors concerning their views of the design process (see Table 7).
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Table 7

Instructors’ Quotes Concerning the Design Process

INSTRUCTOR OF COURSES 1 & 3

INSTRUCTOR OF COURSI: 2

I had already developed training manuals
for this kind of thing which were very
specific, step-by-step type of atfair .so.
when it came to developing stuft for
distance ed...1 tried to bicak things down
...it was Just a matter of answering
questions trom 1000 miles away nstead ot
15 feet.

Support 1s a big 1ssuc.
constant feedback

You're giving

The revisions have gencerally tended to
revolve around getting a new book, or a
new text. But it’s more a technical thing
than a pedagogical orientation. Uh 1
haven’t changed my approach very much.

One of the gaps 1in distance education 15

that there’s not this dialogue, or multulogue
if you like, uh... between everybody  Now
that...would enormously benefit the course.

...there needs to be a precursor. .that just
gives you a simple communication program
and teaches you how to do electronic
communication. Get everybody at that
stage before they move on to other things.

My whole onentatton was how, at a
distance, to get the same kind of give and
take, and growing knowledge about
instructional design that you could get v a
tace-to-face sitwation pretty casily

.. we were always thinking about  how do
you factlttate that kind of learming and
suppoit that kind of lcarming in a distance
cducation.. way 1 guess that experience 1y
what 1cally forms the basis of how |
designed this course.

...there had to be lots of back-and-forth. |
telt that the feedback mechanism between
mysclf and the students and among students
was really important

I guess it 1 had to redesign the comse 1|
would do a lot more in the beginning, to ..
to help students understand the nature ot
the course. Because 1 think it was ditferent
trom others they had probably taker

And 1 guess that’s one of the things 1'd
change too 1 would have a certam time
during the day where | answered messages
and .and when they [students] would know
that 1 was on-line
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Choice of communication technology

Although both instructors based their choice ot communication
technology more or less by detault (choosing the technology available to them),
they have very ditferent views of fax and e-matl (see Table 8 for instructors’
quotes regarding their choice of communication technology). The instructor of
the Software Applications course (Course 1 and 3) sees no essential differences
between fax and c-mail, descrnibing them as "the technology of getting
wformation across.” However, he does say that although e-mail is most
difticult to set up and for people to learn to use, 1t is a much more convenient
way to teach at a distance.  The instructor of the Instructional Design course
(Course 2) on the other hand, states the tax "didn’t provide nearly the same
interactive possibilities as e-mail..." ‘This nstructor also states that there are a
lot of logistical problems in setting up an e-mail system, but that once it is set

up., it provides better possibilities in terms of interaction.
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INSTRUCTOR OF COURSE | & 3

INSTRUCTOR Ol COURSE 2

The problem |with using e-mail] 18
that...with teaching the Applications
by that point most people aren’t
computer literate enough to know
about modems and e-mail.

Well, to me tax and e-mail are just
...pretty much equivalent. 1t’s just
the technology of getting
information across.

I wish e-mail was as easy as fax and
people weren’t atraid 1o use it...
because it’s just more convenient.

...as far as the medium of
communication goes, 1t’s pretty
much the same to me. It’s written
words whether it's on the screen or
on a piece it paper.

...I’ve found electronic mail has
dropped oft...

...I'd have everybody on electronic
mail. It’s just tar more convenient.
But that not being the case, you just
employ what comes along. 1 didn’t
chose the medium, it sort ot chose
me!

Deciding on a communication
technology was simple because. .
the telephone was out of the
question because of the cost Uh. .
tax was available but it didn’t
provide nearly the same nteractive
possibilities as ¢-manl. ..

It you can get by the logaistical and
technological problems e-matil 1s
better in terms of possibthitics tor
interaction than fax  There arc a lot
of those problems with sctting up ¢-
mail.

We actually ended up lengthening
the course by a month to get
everybody using the same hinking
softwarc. .and everybody’s system
working.

They |students| would complete
rcading guides and then we'd have
an on-hine discussion about it

1 would also ask people who | knew
could communicate with cach other
to get together .and we would
discuss it..
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Importance of communication

Although both instructors agreed that communication is of utmost
importance 1n teaching distance education courses, they had very different
views on the purpose for which the specific communication technologies could
be used. The instructor of the Software Applications course (Course | and 3)
described the most important aspect of communication in distance education to
be providing support to students, to let them know that they are not alone or
isolated. Theretore, one of the most important roles of the communication
technology according to this instructor is to provide a medium through which
students’ questions and problems can be responded to. On the other hand, the
instructor of the Instructional Design course (Course 2) described the most
important role of communication technologies as the promotion and facilitation
of learning. In Course 2, electronic-mail was meant to provide the medium
through which discussions could take place in order to toster a deeper
understanding of the instructional design process (see Table 9 for instructor

quotes concerming the importance of communication in distance education).
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Table 9

Instructors’

INSTRUCTOR OF COURSE | & 3

INSTRUCTOR OF COURSE 2

The support issue is obviously very
important it you are doing distance
education. You’ve got to let people
know that you are there...

The two main types of
communication (feedback) 1 get
from students are either "I’m having
a technical problem”, or "1 don’t
know what to do my project on.” A
lot of .. .the rest of the stutf that goes
on in my communications is that,
you know, "How are the kids?"

I don’t use the Tutor Reply Forms.
But, uh...1 find that personal
correspondence 1s just...more
personal! | try to be...more
personal, and helpful and
supportive

You want regular feedback. Very
important.

"Why do you communicate with
your students?" To help them with
their problems, and just encourage
them, feedback their results...
Basically two things: problem
solving and communicating results
of assignments.

I think that also, the thing that
happened with the c-masl.. .18 that |
created a nced for them to
correspond with me, (o
communicate with me.

Well, | think anything that, where
you, where discussion 1s going to be
helptul in achieving the learning
that you can usc 1t jcominunication
technology]. ...if it’s pretty much of
a straight informauon class then,
you know...it scems to me that you
could just go pretty much print-
based with assignments and quizzes.

It wasn’t static. It was that they
were engaging in a conversation,
And | think that’s on¢ thing that |
did stress and probably would stress
more agam

I wanted to usc the technology as a
discussion mechanism. it should be
a back-and-forth kind of thing.
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Le¢arning goals

These two courses were chosen for this study for comparison purposes
specifically because they provided very different learning objectives. The
instructor of the Software Applications course describes the purpose of Course
1& 3 as the development of a specific skill through the acquisition of
knowledge (knowledge-based course). The role of the communication
technologies was the transmission of the knowledge and the practice of
required skills. The purpose of the Instructional Design course (Course 2), as
described by Instructor 2, 1s quite different and more complex. The role of the
communication technologies in the Instructional Design course was to foster
discussions of course content so as to develop a better understanding of the
concepts of instructional design. The goal of this course was to develop an
understanding of the principles of instructional design within a specific
framework and the apphication ot these principles to new learning situations

(see Table 10 for instructors’ quotes concerning the learning objectives).
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LLINSTRUCTOR OF COURSE | & 3

...operating a computer and
knowing what’s going on when you
do is a skill. 1t’s not an intellectual
thing... it’s practice. It’s repetition.
It’s almost a manual skill...

...it’s something that requires
practice and repetition.

As i say, my stuff 1s pretty much
skill-based. There’s a progression
and you build on things...

A skill, 1 want them to be able to
USE a computer and 1 want them to
not be afraid of them. A skill 15
something direct. And that.. .1t
makes it very easy to develop this
kind of thing.

It’s a skill that has very immediate
feedback...You get into a few steps,
make sure your screen looks like
this. ..

1 don’t expect them to be masters
with it...it’s an introductory course,
and 1 let them know as much...

INSTRUCTOR OF COURSE 2 I

Instructional Design | think, is a
course that has very hittle
information or facts that you have to
learn. But the learming ..to me (s a
matter of how to apply the process
of mstructional design to lots of
different kinds of learming settings.

So 1t was very much of a mastery
kind of learning.

I think it was a major change n the
way that they looked at instruction
in general.

In terms of communication
technology supporting the learning
I think 1t did support it because
there was a lot of negotiation going
on there. In terms of, what do you
think about the way | applied this..
‘There was a lot of back-and-forth
that | don’t think could have been
done in print.

I don’t think 1t could have been
done as successtully by the students,
just by themselves, studying. It
gave the possibility for active
teedback.
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‘The evaluation for the two sessions of the Software Applications course
(Course & 3) was structured much more along the lines of traditional course
cvaluations than the evaluation for the Instructional Design course (Course 2),
in the sense that the students were required to submt assignments throughout
the course and they recerved a grade on each assignment. In this way, 1t was
casicer for students cnrolled in the Software Applications course to get an idea
of how they were progressing through the course. The evaluation for the
Instructional Design course proceeded on a pass/fail system until the end of the
course. At this point students were required to submit a project and an exam,
both ot which contributed to the course grade. Both instructors agreed that the
majority of students in their courses accomplished what they believed they
should have accomplished by the end of the course (see Table 11 for

instruciors’ quotes concerning the evaluation of learning).
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ation of l.earning

INSTRUCTOR OF COURSE | & 3

INSTRUCTOR OF COURSE 2

Evaluation in my course is based
on: 4 assignments, the project and a
mark they get for keeping n regular
communication with me.

It we could just do away with the
marking... That’s the worst part of
it, is trying to evaluate... I'd be
much happier if we just had a
pass/fail system...

...If I had my druthers and 1t |

knew that everybody was, uh,
motivated, you know. The way |
would like to run the course would
be to have sort of a conference,
bulletin board type system, where. ..
Because right now, you find that
uh,...you tend to answer the same
question over and over again.

"...did the majority of students
accomplish what you think that they
should?" Yeah! 1 do.

The ones who aren’t going to make
attend to drop out 1n the beginning
...it sort ot sways the marks toward
the high end.

I think most of the students became
pretty adept at using instructional
design models that we were using.
Most ol the students i this course
had a great deal of pracucal
experience already  So, once they
clicked into how to ..once they
oriented really their took at
instructton, then they just sort of
ran with it

All the assessmeat was done. .until
the end, was done on more o less
of a pass/tail basis The exam
wasn’t and the tinal project wasn’t
But unul that point people were
trying out the instructional process
cut i ditferent ways. And they
would open up the way they did it
to me, for criique and so on And |
would accept it or say maybe you
should look at this aspect

And, uh, | think that then projects

some of their projects were just
excellent In terms ot how they
apphied 1t to situations 1 their own
context
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Views on distance education
Although both nstructors became 1nvolved in teaching distance
cducation n very different ways, they both agreed that distance education is an
iteresting and stimulating way to teach. And despite all the logistical
ditficultics mhcerent 1n establishing a communication technology system,
distance cducation provides many advantages to both students and instructors

(sce Table 12 tor instructors’ views of distance education).
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Table 12

Instructors’ Views of Distance Education

INSTRUCTOR 1

INSTRUCTOR 2

I think 1t’s great... 1t’s a very
relaxing way of giving a course

I think it’s got a lot of benefits for
the people who've taken courses. |
think they appreciate it - more so
than people who come on-campus. |
gave up teaching on-campus because
I enjoyed doing the distance
education stutt tar more

I tound that they |distance education
students] don’t base their
expectations on what other people
are getting

1 find that the people who are taking
distance courses . they just want to
learn something, they want 1o get
some credits. .they want to pick
something up

I think n the classroom, you don’t
get to that kind ot |personal
communication|. You don’t have
time.

I'd say it was more fun to teach by
distance cducation because of the
students They were more motivated
to start 1 ddn’t have to work as
hard at getting them motavated.

They just really appreciated the
outstde contact, because they were
in fairly 1solated communities And
they were all people who were
extremely motvated and
conscientious.
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CHAPTER V
Discussion

The lack of a direct, continuous link between distance education
"teachers” and learners is often the primary variable used fo characterize
distance education  Much of the distance education literature has focused on
ways in which communication can be made possible in distance education
courses by incorporating various communication technologies into the course
design.  One assumption has been that interpersonal communication between
"teachers” and learners, and among learners, would credte a less passive
learning context thereby improving the quality of learning by making possible
the kinds of interactions that take place in face-to-face instruction.

An idcological shift from simply using the communication technologies
to understanding how they might support the desired learning is needed. The
question must change from "What technology should we use in this course?" to
"What kind of learming should result from this course and how can the
technology be used to support this learning?” The present stucy attempted to
provide the first step toward reahizing this shift by proposing a framework for
investigating the instructional role of communication techaologies in distance
education.

Although the current literawre in distance education reilects a move
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toward a more systematic mvestigation of teaching and Ilearmng, within the
distance education context, most of the existing literature 1s comprised ol
descriptive analyses of specthic distance education systems which use various
communication technologies. There has been comparatively hittle etiort placed
on formal evaluation or rescaich of the possibic support these communication
tecanologies might contribute to the desired learning  ta order to vestigate
the instructional role of various communication technotogies m this study, the
content rather than the structure of mediated communications was examined.,
The mediated communications between students and instructors from (wo
distance education courses with very different learning goals were lirst
investigated as to the general ways in which the specitic communication
technologies were used. Next the course content-related messages were coded
using Bloom’s Taxonomy of the Cognmitive Learning Domain (1977) to
determine if the messages retlected the types and levels of learning described in

the course objectives and n the statements made by the instructors.

General Use ot Communication Technologies

The instructors’ choice of communication technology was dictated hy
which technology was available to them and to most of their students.  ‘The
findings indicated that the different communication technologies were generally

used in a consistent way across both courses. That 1s, the major purposcs
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(Content, Student Support, and Administrative) were evident in both courses.
However, important ditterences existed i terms of the reason why
communication was to take place in cach course  The instructor of the
Instructional Design course used the communication tecknology "...as a
discussion mechamsm”, wheteas the instructor of the Software Applications
courses used the communication technology for .. .two things: problem solving
and communicating results of assignments. ™ These differences are related to
the ditferent course learning objectives, to the different characteristics of cach
communication technology and to the instructors’ views of the interaction
capabthitics ol cach technology and were directly reflected in the instructors’
actual use ol the technologies.

1 cvels of Content

The content messages were further coded as Progress, Feedback,
Clarification, or Problem/Solution messages. Major difterences existed at this
level between the two types of courses (knowledge-based vs process-based).
The majority of content-related messages for the Software Applications courses
(Course 1 and Course 3), the knowledge-based course, are Problem/Solution
type messages.  Problem/Solution messages deal with specific questions related
to the course assignments.  This finding is directly related to the main course

objectives which stated that students were required to develop a specitic skill
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(learning how to use the Q&A word processing program) that would 1equire
repetition and practice. For example, i learning how to retiieve a document,
a student would tell the mstructor that they were unable to find the document
and ask for a possible solution to this problem. "The mstructor would 1espond
to the problem with the solution that an extension to the filename (¢ g, .EXT)
was required for the computer to find the proper document,

The majority of content related messages for the Insttuctional Design
course (Course 2), the process-based coutse, are Progress type messages in
which students discuss the concepts relevant 0 a patcular assignment. Fhis
finding 1s related once again to the specific course objectives of developing, an
understanding ot the process of instructional design  In order to develop such
an understanding, students had to participate 1in on-going discussions ol the
instructional design process.

Comparison_of Levels ot Learning, Learning Objectives, and Instructor

Interviews

The investigation ot how the istructors and students used the dilferent
communication technologies showed important ditferences related to course
content, desired learning outcomes, and purpose of communication.
Triangulation, as described by Miles & Huberman (1984, p 234), "is supposcd

to support a finding by showing tl{at independent measures of it agree with it
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or, at least, don’t contradict it.™ Itis the process through which a finding can
he validated by comparing results from difterent independent sources and using
ditferent methods which represent ditferent levels of the same phenomenon.  In
the present study, the process of triangulation was used to compare the learning
categorics cvident in the mediated communications with the stated learning
objectives and the interview statements of instructors,

'The stated learning objectives tor the Software Applications courses tall
into the following categorics: application, comprehension, and knowledge.
The main goal of the course was for students to learn (knowledge) a specific
computer program, understand its” various features (comprehension), and apply
them to ceate speatic documents (application).  The analysis conducted on the
mediated communications fo1 both sessions of this course revealed that the
messages sent did reflect these same levels of learning, 1.e., knowledge,
comprehension, application  These findings are further corroborated by the
instructor’s comments regarding the learning required in this course (1.¢.,
learning a new skill) and his view of the technology itself” as a means of simply
geting information to students.  Since the learming levels obtained trom the
communications match so well with the desired learning and with the
mstructor’s comments, it can be argued that the communication technologies

(i, fax and e-mail) did provide support for the desired learning. These
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findings echo Weston & Cranton’s (1986) work which suggests that less
interactive learning tends to be more ettective with behaviorally expheit
learning outcomes such as skill development.

The stated learning objectives for the Instructional Design course
retlected all six levels of learning: knowledge, comprehension, application,
analysis, synthesis, and evaluation  This course is a process-based course in
which a new theoretical framework had to be leained (knowledge),
incorporated into the existing knowledge base (comprehension and analysis),
used in new instructional settings (application and synthesis), and the end
product of this new design had to be evaluated (evaluation)  All of these
categories are represented in the content messages sent by the instiuctor.
However, the most sophisticated levels of learnmg (1.c¢., analysis, synthesis,
evaluation) are not reflected to any great degree in the messages sent by the
students. In other words, the students in the Instructional Design course
responded in the same manner as the students in the Software Applications
course even though the instructor messages tor the Instructional Design course
clearly reflected the higher learning levels and she used the technology as a
mechanism tor discussion.  This is consistent with the findings of Henre (1989)
that student communications were most often ftor clarification and that they

treated course content mostly at a surface level. A possible explanation tor this
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is that students may need much more support in functioning at higher levels of
learning. In this case, the students in the Instructional Design course sent three
times as many content messages as did the instructor.  Perhaps more modelling
was required by the instructor

The purpose tor examining two sessions of the same course given by
the same instructor but at ditferent times, was to examine if the way in which
an instructor used communication technologies differed over time. There were
some differences found. These included sending twice as many content-related
messages as did students in the second session of the course, whereas the
distribution of content-related messages was much more even in the first
session. - A similar trend is evident in the student support messages and the
administrative messages for the two sessions.  Perhaps these differences were
simply due to the differences in the needs of the two student groups and the
frequency with which they encountered technical problems. However, most
important here is the finding that the two sessions of the Software Applications
course produced messages at the same levels of learning which was consistent
with the stated learning outcomes ot the course. First, in both sessions the
majority of content-related messages were Problem/ Solution messages. This
finding is ducctly related to the main goal of the Software Applications course

(learning how to use a computer) which did not change for either session.
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Second, Application was the primary level of lcarning reflected m both
sessions of this course, tollowed by Comprehension  The students in both ot
the Software Applications sessions learned a new skill, which 1equited the
development of a new knowledge base. Based on these findings, it can be
argued that differences in the instructors’ use of the technologies was primarily
a reflection of their instructional planning and not due to random variance.
Implications for Practice and Research

These findings represent a departure from the existing literature on
communication technologies 1n distance education by examining the use of
these communication technologies trom an instructional perspective, rather than
from a structural perspective. This study indicates that there arc two
instructional aspects related to the choice of communication technology which
must be taken into consideration when designing future distance education
courses. Course designers and course instructors must consider (1) the purpose
for which the communication is going to take place (will it be simply the
transmission of information or will it require more interaction), and (2) the
course content or desired learning objectives of the course in question (will
they be simply the acquisition of new knowledge or will they require
discussion and assimilation of knowledge). In order to achieve the higher

levels of learning in distance education courses, it 1s essential not only that
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these two aspects be taken into account, but that they also have a
complementary relationship as integral elements of course design. However,
as indicated here, how (o encourage/enable students to operate at the higher
levels of cognitive tunctioning, 1f appropriate to the learning task, will require
further investigation.

In this rescarcher’s opimon, research 1n distance higher education
should continue to focus on the learning process and on how to establish the
interpersonal communication needed 1n order t¢ toster more meaningful
Icarning with respect to various instructional tasks. The key to improving
distance cducation s to develop a better understanding of the instructional role

of communication technologies within the distance education framnework.
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CODING I !

Content
- Progress Report - S
- Feedback -1
- Clarification - S/1
- Problems/Solutions - S/1

Student Support

- Social Chit-Chat

- Reassurance/Encouragement
- Technological Problems/Solutions
- Personal Information

A dministrative

- Due Dates and Updates

- Course Grades

- Course Materials

- Communication Problems




Appendix B

Descniption_and Examples of Coding | Categories




B+ SCRIPTION OF CODING CATEGORILS

a) CONTENT

Any messages dealing -« £ discussion of course content or course concepts.

1) Progiess Repori

-a STUDENT me ..« hich the student discusses the concepts ielevant (o a

particular assigne « 5 Teresfonses 1o assignments, 10 instructor questions,
or reading puyr ¢ v r vy
e.g. "ot o st anto talk about a diskette 1 have here.

Unfortunates, aon’t v a proper name for this diskette 1t s a diskette for
learning French  fae o are tour ditferent activities  One 1s to practice the
‘present’, another 1s to practice “impartart’, one s “honhomme peodu’, tinally
the last one 15 to practice the possessive proasuns.  Is 1t corteet (o work on a
homemade diskette or should I pick a more commercial type diskette?”

e.g. "Reading Guide: Chapter 1, #2. Lducation s the learming ol general
knowledge. Training 15 the learning of exact, specitic skills BOTH ARE A

LEARNING PROCESS."

2) Fecdback
- an INSTRUCTOR message in - which the instructor provides a response to the
content / concepts of a studen’s assignment, reading guide responses, ete
e.g  "Not clear what you want here.”
e.g. "As for your work on XYWrite, 1t’s pretty clear that you're not going to
have much trouble with that part ot the course 1 could probably learn a thing
or two about the program irom you! [ hiked your idea lor the Valentine’s Day

competition. It must have taken a while to organize the teams.”
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3) Clarification

- discussion in which the student or instructor elaborates (or are asked to

claborate) on concepts discussed 1n a previous message
¢ g. "With regard to the contents of your outline for Assignment 2, I'll leave
it pretty much up to you  What I'mm atier 1s to see if you know how to create a
proper outhine with headings, subheadings and associated text, with whatever
other enhancements you teel appropriate. What you create should, of course,
lend atselt to a structured outline, but there’s lots of things which tall into that
category.  So what you’re doing is probably just fine. As long as it uses the
teatures of the PC-Outline well, and 15 at least three pages long, you're
meeting the basic requuements of the assignment
¢.g. "Are all the outcomes tor this module covered 1n the questions on
checklist. What happens to the checklist - do students (participants) discuss it
with the mstructor/factlitator.  How do both the checklist and the questions

become evaluation of progress in considering the issues you address.”

4) Problems / Solutions

- can be cither a student message or an instructor message

- deals with specitic questiors related to course concepts / course content.
c.g. "Well I have been trying to make the copy as you suggested in your
letter. 1 reached the point after "Format" Y/N and then the term Invalid
Parameter came up | am getting to know this word but what to do. 1 tried to
tollow your letter trom point 1. 1 went back and put TEST when the name file
came up.  Still nothing happened. 1 then tried all kinds of ways to type in AC.
So are there any other suggestions. I must be doing something wrong,
Rodrique is out computer teacher tor the APPLE machines. He tned to help.
1 am gomng to study the IBM disk again."
¢.g. "...but I am still uncomtortable with the cause of the problem itself you

describe and the problem 1tselt is not well defined - further instruction in a
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school setting may not be the answer - but let’s po ahead. Defining the

problem better should emerge thiough the objectives ™

b) STUDENT SUPPORT
Any messages fulfilling the role ot support; either to or from anstructor or student,
Must NOT be content-related.

can be messages either providing or asking for support.

1) Social Chit-Chat
- messages that iclude such things as grectings, ctc.

e.g.  "Hello Ins. 1! 1 tinally made it back to Satluit, a little tned but feching
good. The place hasn’t changed, except lor the weather which has gotten
noticeably better what with longer daylight hours and the blazing sun. Walch
out for melanomas!”
e.g. "Hi INST 2, it took a bit of time to find my feet, atter the hohday. It
sort of seems like a dream now. The weather is much warmer now () to
-20...yes, that 1s warmer! The sun has some strength and we have about 17

hours of daylight now."

2) Reassurance / Encouragement
- messages that deal with providing support specifically n the torm ol asking for
or providing reassurance and encouragement to both students and nstructors
e.g. "P.S. Your messages arc neither overly verbose nor vague inany way
It’s nice to see someone who obvivusly cnjoys the use of language and s not
afraid to correspond in more than monosyllabic words and briet sentences
Keep it up!”
e.g. "OK, AA - I'll go with this.”
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3) Technological Problems / Solutions (in gencral)

- messages dealing with problems / solutions arising trom the use of the
technology (1.e , problems hinding the night sequence of commands in order to send an
c-mail message; or problems using the computer)

c.g. "No, it ain’t possible to send oneselt a message and have it stay in the
mailbox. ['ve alrcady tried, although I can’t 1emember why! There’s
probably a way of doing 1t, but not througii the Express program. You could
likely usc a "normal” telecommunications program, and tind out how to talk
directly to Immedia, without the automation inherent 1n Express. 1'm sure it’s

possible, but at the moment, I can’t say how. It I ever do find out, I'll let you

know."

4) Personal Information
- messages that deal with the sharing of personal experiences or intormation about
cach mdividual
c.g "I had to take a course i University titled Education Psychology 100.
Anyhow, it was actually an nstructional design course. However -- we had a
totally incompetent, replacement nstructor.  The regular prof’ was away on
sabbatical or something. The course content was scrambled and thers were
real personahty conflicts with the iastructor and the eatire class of students.
The end result was that the instructor was told by the department that no one
wis to tail the course -- which was lucky for me. 1 fimshed the course with a
pad fecling about etructional design and a knowledge of how to write
reasonable learning objectives, but hating to write-them because that would be

admitting, thai the prof might actually have known something."
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c) ADMINISTRATIVE

Messages that deal with the sort of intormation shating that occurs at the beginning,

and the end of cach class i the taditional classroom

1) Due Dates & Updates
- messages dealing with when assignments / responses are due and / or how
assignment / responscs are¢ progiessing
e.g. "Awignment #7 - 1 will submit | module plus paits of 2nd module just to
give you an rdea of how the modules progiess
e.g. "Don’t worry too much about the tourth assignment  you've alicady
handed it in! It was the AskSam hile & gaestions about tamous people |

haven't printed it all out yet, but I took a quick glance and it looks fine "

2) Course Grades
- messages discussing the grade a student received on a particular assignment
- often the messages arc simply a response from the instructor that the student has
passed a certain assignment.
e.g. "Sorry to lose you) What ! can do s give you a matk ol "K"
(incomplete) until you fimish the requirements for the course  Otherwise | have
to give you a taithng mark which would appear on your student record  I'm
not sure how long McGill will allow a "K" to remaimn untal they change it to an

"F". I'll check and et you know "

3) Course Materials
- messages dealing with questions arising from the course materials the students

have received via regular masl.
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- can also be related to missing sections in the course materials
¢ g. "RIv Assignment 11 guess Pl have to find out exactly what they sent
you up there. The notes trom the fast session included an introductory letter at
the very beginning, followed by Assignment 1. I guess they lett that part out

ol the package they sent this time around "

4) Communication Problems

messages dealing with problems in establishing the hnk in order to be able to
sct up & communication network  (1.¢ , messages dealing with problesss with INET,
communication software, ¢te).

c.g. "l gotin touch with student C by phone  He's heen sending messages

out (I've recerved 2) but not getting any replics (I've replied to his messages).

So we can only assumne that his e-mail transmats but does not receive "
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Appendin C

Bloom’s laxonomy of the Cognitive Doninn - Coding U




0.

. KNOWLEDGLE::

. APPLICATION.

. ANALYSIS:

. SYNTHESIS:

EVALUATION-
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BLOOM’S TAXONOMY
COGNITIVE DOMAIN

the recall of specitics and umiversals, the recall of methods and

processes, or the recallot a pattern, structure, or setting.

. COMPREHENSION: refers to a type of understanding o1 apprchension such that the

individual knows what 1s being communicayed and can make use
of the material or idea being communicated without necessarily

relating 1t to other matenal or sceing its tullestmimplications.

the use of abstractions in particular and concrete situations (1.¢., gencral
ideas, rules of procedures, generalized methods, technical principles,

ideas, theories)
breakdown ot a communication into 1ts constituent elements or parts
such that the relative hierarchy ot deas 1s made clear and/or the

relations between the 1deas expressed are made explicit.

the putting together of elements and parts so as to torm a whole.

Judgements about the value of material and methods tor given purposes.

Quantitative and qualitative judgements about the extent 1o which

matertal and methods satisfy criteria.
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Appendix D

Instructor_Interview Questions
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INSTRUCTOR QULESTIONS:

How did you become involved in the arca of distance education?

- Can you go back to when you first designed the course (Applicat:ons Software |/ Course
Design 1 and share your thoughts at that tme 7 (probe: Whai were your major
considerations during the design process?)

Were there any guidelines given to you for the course design?
- How did you decide on the communication technology you chose to use? How were you

using the communication technology?

In your course, how important was it for you to have regular contact with your students?
- Why did you communicate with your students?
- Why do you think they communicated with you?
- Would you consider the communication technologies to be ettective?
Why or why not? (Weaknesses/ strengths in using the communication technologies in

distance ceducation.)

t

If you were redesigning the course, what would you do the same or differently? Why?

- What should students have learned by the end of this course?

- How did the commumication technology support the learning goals of the course (content)?

- How was student learning evaluated n your course?

- What influenced your decision to evaluate learning in this way?

- In general, do you think the majority of the students have accomplished the learning goals

of the course? Why or why not?
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3y IVIC T1LL

Cenue for University Teachingand Learning  Centre d’enseignement supeneur (514) 392 6642

MeGul University Universite McGill
370G MeTavish Street 3700, rue McTavish
Mcr-:eal, Quebec H2A 1Y2 Montrca, Quebec HIZA Y2

October 24, 1990

Dear Distance Education Instructor,

Many of you already have some information about the research
project we are conducting concerning the instructional role of
compnunication technoleogies in distance education. This project is
funded by FCAR (Fonds pour la formation de chercheurs et 1l'aide &
la recherche) for a three year period which began September 1990.
In this first year, the project has employed two M.A. students from
the Dept. of Educational Psychology and Counselling, who will be
doing their theses in conjunction with the project (Helene Rogerson
and Nancy Price). We are lucky indeed to have this fundinc and we
would like to take this opportunity to further inform you abcut how
you may aid us in carrying out this research. The attached sheet
provides you with some background information concerning the
research study and a brief outline of the procedures we will follow
for each of the three years.

As you will see, one of the procedures we will be carrying out
involves the analysis of both E-mail and FAX communications. Peter
Burpee has told me that he has asked all of you to save these
communications from the courses you are presently teaching - we are
interested in both sides of the transmission (i.e., both instructor
and student messages). If you choose to allow us to analyze the
conmunications you save, please be assured they will be treated
completely anonymously. In fact, we would appreciate your help in
removing student names from communications before we look at them.
Neither will your name be used at any point in the analysis, we
will only need to separate instructor from student transmissions.
We are also interested in taking a look at communications which
have been saved from courses taught previously.

This letter is meant to provide initial information, we will
be personally contacting each of you 1in the near future to
ascertain your permission and to discuss any questions you may

have. Thank you very much. .
[ ]

Sincerely,

cij7ﬁ(;¢7 C&rc

Cheryl Amundsen
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Statement of Ethics

1. Informed Consent of Subjects

Informed consent was given by the course instructors in response to a letter explaining
the nature and purpose of this study and requesting their participation (se¢ Appendix A).
Permission to contact course instructors was given by the Distance Education Program

Director Peter Burpee, who provided the list of instructors. This first contact by letter was

followed by a telephone contact by the author in which the purpose of the study was
explained again. The need for confidentiality was expressed and instructors were asked to

remove all instructor and student identification (i.e., names, ID numbers, addresses, etc.)

|
from the documents prior to forwarding them. Course materials were given instructor and
student codes as they were received. This coding was done by an individual hired as a
transcriber who was not involved in the research project.
2. Subject Recruitment
2.1 The subjects in this study are the instructors and students of three Distance
Education classes. The nature of this study is such that the area of investigation is not the
students and instructors themselves, but rather the content of the course communications.
2.2 No pressures to participate in this study were applied. When instructors were
contacted and asked to participate in this study, they were given a free choice and were
assured that there would be no repercussions for not participating.
2.3 No inducements to participate were presented to prospective subjects other than
asking them to provide their help for a thesis project.

2.4 The instructors were free to contact the author at any time in order to answer any



questions they might have regarding this study, which included questiuns of participation and

termination of participation.

3. Subject Risk and Wellbeing

The risks inherent in this study are minimal and centre around reading the
communications that took place between students and instructors. The interest in these
communications is from a purely content-related perspective. Since course materials were
given instructor and student codes prior to being examined, both students and instructors

could be assured of confidentiality. In addition, the data was analyzed and collated well after

the end of each course.

4. Deception of Subjects

4.1 The research design does not necessitate any deception of the subjects. The
instructors were made fully aware of the nature and purpose of the study, and they were
assured coniidentiality by the instructor and students codes assigned prior to examination of
the communications.

4.2 Not applicable.

4.3 Not applicable.



5. Privacy of Subjects

The subjects’ right to privacy was respected by the fact that it was the instructors
themselves who selected the course materials made available for this study ~ Also they were
the ones who were asked to remove all personal identifications from the materials prior to
forwarding it. They were left free to remove any information they thought might be better
left out of the materials they wished to make available in order to protect students’ and therr
privacy. It is important at this point to emphasize again that the interest in these
communications was strictly at a content level. Messages relating to information from the

private domain were not included in the research transcripts that were examined.

6. Confidentiality/ Anonymity

6.1 The identity of the subjects was concealed by the instructor and student codes
which were assigned by the individual who transcribed the course materials forwarded by the
instructors. This individual was hired specifically as a transcriber and was not involved in
the examinaticn process in this study. This procedure ensured that the subjects’
confidentiality of information was safeguarded.

6.2 The data collected for this study were aggregated in several ways that ensured
that no inferences could be made regarding the performance, competence, or character of any
one participant. Since the instructor and student codes were assigned by someone
independent to the study itself, there was no way to discover the identity of any of the
participants. Also, the data were processed using the Ethnograph which 1s a qualitative data
analysis program. This program separated the messages according to purpose of

communication and in this process all student and instructor codes were removed. Therefore






