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CJEC Special Issue on Teacher
Education and Technology

David A. Mappin
Guest Editor

Asthe Faculty of Education at the University of Albertaconcludesitsyear
celebratingitsfiftieth anniversary, it iswith some pridewe present thisspecia
issue on Teacher Education and Technology. There has been interest in
innovativeinstruction and the possible application of technology to education
in our Faculty since the time a School of Education was created at the
University of Albertain 1929. A portion of thisearly history, particularly as
it relates to the work of M. E. LaZerte, the first Director of the School of
Education and later the first Dean of Education, isrelated in thisissue in the
paper by Steve Hunka and George Buck.

The early interest in technology in the Faculty of Education a the
University of Albertahas continued to the present day, but it could not be said
that technology has become an integral part of education, or of teacher
education. There continue to be a number of faculty members actively
interested in the concepts and practices inherent in technology and the
possibilities of using technology for learning, but they are a small number
compared to the ubiquitous use of technology in all aspects of North American
life.

However, neither thiseditorial nor thisissueisintended asaplatform for
launching yet another tirade against the reluctance of teacher education
ingtitutions and education generally to be more proactive in utilizing the
potential of technology for learning. What is intended is to explore some
dimens ons of technology as they pertain to education, and hopefully, provoke
some dialogue regarding what the relationship of technology and teacher
education should be and how that relationship might be realized.

In discussing technology and education there isthefundamental problem
of agreeing on definitions of technol ogy and educational/instructional technol-
ogy. For someitissimply thetoolsfor communicating; atoolbox contai ningthe
projectors, monitors, computers, cameras, videocassette players, and the
dides, films, videotapes, laserdiscs, and computer programs which are dis-
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played with them. Some extend educational/instructional technology to
Include descriptionsof instructional srategiesand instructional tacticswhich
mcogmrate thesetools, aswdl asthetoolsthemsdves.

thers expand the idea of technol ogﬁl further into descriptions and explo-
rations of afield we call educational technology which in its classc definition
by the Association for Educational Communications and Technology (AECT)
"is a complex integrated process involving people, procedures, ideas, devices
and organization, for analyzing problems, and devising implementing, evalu-
ating and managing solutions to those problems, involved in all aspects of
human learning" (1977, p. 12). This broad definition is generally associated
with idess of systematic instructional design. Still others haveused theterm
instructional technology to refer exclusively to the processes, production, and
delivery of learning events involving computers.

Outside of a strictly education context, technology has been defined by
Galbraith (1967) as"the systematic gpplication of scientific or other organized
knowledge to practical tasks' (1967, p. 24) and by Forbes as "the product of
interaction between man and environment, based onthewiderangeof real or
imagined needs and desireswhi ch guided man [ humans] inhis[their] conquest
of Nature" (1968, p. x). The first of these definitions presents the idea of
systematic approaches to problem solution, and the second suggests the
relationship of humanswith nature, specifically in desiring to control nature.
Thisdesire has characterized sociologica and philosophical considerations of
technology for decades. Writers such as Leiss (1991), Franklin (1990), Ellul
(1980,1964), and Marcuse (1964), have reasoned about the larger, and intheir
writings primarily negative, impact of technology on humans and on their
society. Others, like Toffler (1981, 1971), Masuda (1980{), Papert (1980) and
Bel (1973) haveargued amoreoptimistic (andmore populist) picturebased on
amore adaptive and positively creative vision of humanity.
~Some of these more generd views, particularly the negative ones, have
influenced the attitude of many educators towards technology. Phrasessuch
as "technicd rationality” are often used to present their arguments, argu-
ments primarily based in ideas of machines and mechanical connectivity held
over from the past century. These criticisms deny the complexity of the
hiologica and eectronic metaphorswhich now pervadetechnology. They dso
fall to recognize the influence of cognitive psychology and the newer ap-
proaches to sociological and educational thought on educational technology
and instructional design.

A singleissue of ajournal cannot present all of these facets of technol ogy,
the discussons around them, and the multiplicity of ways they relate to
education. Thisissueis, perhaps, asnotablefor what isnot present inthefive
papers which comprise it, astor what is Some of these absent, but readily
recognized, dimensions and issues continue to be important, even if neglected
or only partially explored.

One of these absent di mensi ons is mediaeducation, the new iteration and
extension of what used to be cdled visual literacy. It is one of the areas of
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technology which should be crucial to education in today's world and yet it
seemsto havebeen acurriculum priority only in Ontario. It might besaid that

discussions with educators involving the role and importance of media are

often morefirmly rooted in conclusions solely derived from anecdotal evidence,
an educational form of aesthetic relativism, than from any broad acquaintance
with the growing body of literature on the subject. Thiswould seem onearea
where more attention needs to be paid to technology in teacher education.

Cautiousor often negativeattitudes towards massmediafrequently col our
attitudes towards the use of instructional media. Such an approach is analo-
gousto equating Harlequin romances with textbooks. Perhapsbecauseitisso
difficult tointerpret and understand the ideas, emotions, images, and symbols
conveyed in print, that trying to understand the somewhat different idess,
emotions, images, and symbols conveyed by visual media seem to educators
to require an investment of effort they are not prepared to make.

Learning from images, however, is acritical part of the processes which
touch on technology in education. Da€'s (1954) idea of using visual mediato
provide vicarious experiences for learners seems to be worth resurrecting in
today's world, where the materialswith which studentsare allowedtowork in
subjects like science are curtail ed by safety and cost concerns. 1n subjects such
associd studiesand language arts, visitsto many locationsin Canadaand the
world may be made easily via visual media, and these visits may include
microcosmic and macrocosmic views. Such enhancements to learning are as
useful today as they were when the arguments for them were developed three
and four decades ago as a part of the audiovisual education movement.

Theaccumul ation of decades of research in thisareaissupportive, butonly
in a tepid fashion. This can be attributed to years of studiesyielding "no
significant difference" results, studies which have compared the delivery of
instruction by a teacher to the presentation of the same information by
technological means, with awritten test at theend. Such studies tended not
to be described as focusing on the communication by images versus the
communications by oral and print means, but asfocusing on the communica-
tion by teacher versus the communication by film projector, or some other
medium. Such studies were intended, in many cases, to provide practical
support for the introduction of the innovative technol ogies of the day, rather
than attemptingtoilluminatethey waysin which studentslearned. They gave
riseto ongoing, sometimevituperativedebateson thereplacement of teachers
by film projectors, or teaching machines, or television sets, or whatever the
bandwagon innovation of the day, the new saviour of education, was perceived
tobe. For example, Clark (1983) and Clark and Sugrue (1988) have provided
some very illuminating analysis of the shortcomings of this approach to
research in media and technology. It isimportant to remember that, for all
their flaws, these studies repeatedly showed no significant differences in
learning, even though the evaluation instruments were consistently biased
toward print and verbal communications.
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It is interesting to reflect on approaches to evaluating learning from
images which could truly take into account the levels of understanding we
derive from seeing, through visual media, a stream of glowing orange lava
flowing over and consuming the organic material, while streams of volcanic
ash darken the sky and people and animals flee from its path. Somehow,
guestions such as, what is the temperature of molten rock?, and what causes
avolcano to erupt?, do not seem to explore the real dimensions of human
response to such a phenomenon.

The role of computers in education is another vital area of interest with
regard to technology and teacher education. Should teacher education pro-
gramsbeemphasi zingtheuse of computersfor professional productivity tasks
involving word processors, spreadsheets, and other software, as many univer-
sity coursesfor teachers currently do? Should they be emphasi zing the use of
computers as tools for problem solving and information retrieval as others
advocate? Or should they be emphasizing teaching with computers, showing
teachers in training how pupils can use the newer generations of powerful
computer based learning programs to learn many concepts and skills more
quickly and take control of their own learning? It would be exciting to see
lively, informed debate on these questions throughout the broad educational
community. Such debate might help us provide better answers and stronger
elements of teacher training programs with regard to computers.

Asprevioudy mentioned, the gathering of support for theimplementation
of new technologies has been an important element of applied research for
severd decades It might be surmised that this derives from the cogt of
technology and the cost of learning resources. Several generations of audio-
visual specidigts, librarians, learning resource directors, and instructional
technologists working within schools have speculated on why it has been 0
difficult toobtain support for theprovision of learningresources. Thisquestion
persists as we continue to insist that the way to educate self-fulfilled, moti-
vated human beings who can work and participate in a society which is
increasingly technologicaly based and information reliant, is to have them
talk to thedecreasingly self-fulfilled, increasingly stressed human beingswe
cdl teachers.

What then is in this issue to explore issues related to technology and
teacher education?

There isanoteworthy difference between educators interested in technol-
ogy and the subset who describe themselves as educational or instructional
technologists. Educationa technologists are adherents to the idea that
learners will learn more and become more independent and self-motivated if
there is a focus on learning, rather than teaching. They see such a focus
involving overt planning for or guiding of learners, and developing and
implementingenvironmentsfor learningwhich addressthoseplansor guiding
structures, employing some stated form of evaluation. The first two of the
papersin thisissue contribute to the discussion of educational/instructional
technology and how it might relate to tomorrow's schools.
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Thefirst articleraisssthe need for change within the public school system
and what educational technologists might contribute to the process of change.
Richard Kenny begins by arguing that there is a need for change and
improvement in the public school system and that educational technologists
cancontributesi gnificantlytotheprocess. Heexpl oresthatcontri buti onwith
regard to three approachesto improving the public schools noted by Salisbury
(1987). Thethreeapproacheswere: school system reorgani zation; theteacher-
training approach; and the diffusion/adoption approach derived from strate-
gies of planned change.

In the second article Jim LaFollette examines the limited impact which
communications and information technologies, and the more encompassing
instructional technology, have had on schools. His discussion proceeds with
reference to three metaphors for the application of technology; atools meta-
phor, asystemstechnol ogy metaphor; and a"systemic, gestaltic, and aesthetic
metaphor”. In concluding his arguments he uses the cyclica nature of the
patterns of technological innovation and the rhetoric surrounding them to
remind us, to paraphrase Eliot, that time present and time past need to be both
perhaps present in time future. There have been many viable solutions
demonstrated inthepast, but their general acceptanceon alargescdestill has
not occurred. The"challenge’, as LaFollette putsiit, is still with us.

Embedded in both the Kenny and L aFollette papers are numerous ques-
tions about the best ways to involve teachers in thinking about using technol -
ogy ineducation. They areimportant questionsin both thein-service and pre-
service dimensions of teacher education.

Distance education is another of the topics whi ch hasbecome symbiotically
linked with technology in education in the past two decades. Successful
distance educati on may be seen to haveaneed for both instructional design
techniques and an understanding of the communications and information
technologieswhich maybeemployedinit. Margaret Haughey examinesthese
elements and the aspects of learners and teaching approaches which must be
taken into account to create a successful distance education experience. She
dsooutlinestheimplicationssuch el ementshavefor teacher education. These
implications seem clear and straightforward. They are also very similar to
suggestionsmadeby other authorsf or hel pingbeginningteachersincreasethe
number of learning alternatives they can present to their students in
conventional classsrooms, and obtain the skills in using technology those
beginning teachers need.

An important shift in instructiona technology has been the movement
away from a paradigm based in systematic design techniques and behavioral
psychology to an exploration of other ways of designing instruction which
involve different epistemologica bases. While many of these have involved
moves to cognitive psychology and the constructivist paradigms (Duffy &
Jonassen, 1991; Jonassen, 1991), and others have explored "illuminative,
semiotic and post-modern modes of inquiry” (Hylnka & Belland, 1991), there
are other dimensions of devel oping instruction, particularly complex instruc-
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tion for newer media. Katy Campbell-Bonar and Alton Olson have contributed
tothisspecia issuewith adiscussion of how elements of cul ture-buil ding may
be seen to influencethe buil ding of an instructional -design team environment
for multimedia projects which makes maximum use of the knowledge and
skills of all team members.

Finally, with the impact that computer technology has had on education
inthe past decade, and with referenceto thefiftieth anniversary of the Faculty
of Education, it ssemsfitting to end with aretrospective on the development
of computing, and in particular CAl, in the Faculty of Education at the
University of Alberta. The perspective of Steve Hunka and George Buck on
these eventsmi ght be challenged by othersbut thearticleissignificantinthat
it paints the progress of one Faculty against the larger background canvas of
educational computing in North America. There aso remains the task of a
companion piece which should be written to chronicle other audiovisual
developments in the Faculty of Education, in particular the pioneering work
done in the mid-sixties with educational television by Dr. John Fritz, Dr.
Wayne Dralle, John Philpot, and other Faculty members.

CONCLUSION

Technology and teacher education remain unreconciled. Obtainingagree-
ment on whether reconciliation might be achieved through evolution or
revolution remains largely unknowable from previous experience, but the
consideration needsto takeplacein alarger arena. Talkingamongst ourselves
is not enough. It is time to enter more vigoroudy into discussions with
curriculum people, school reformers, educational philosophers, administra-
tors, and others, and these discussions need to be undertaken in their forums.
It ssemsvital to havethe ideas surrounding the use of technology in education
brought moreintotheforefront asideas about school improvement are debated
in some quarters, and the approach to more complete self-fulfilment for
studentsisdebated in others. Some provincial Departmentsof Education have
been devel oping ideas of how technol ogy and education may be brought closer
together, and these ideas dso need to be analyzed and considered at greater
length as part of the proposed dialogue. A better understanding of what
tomorrow's teachers should be learning in their teacher education programs
should come from this. We know that the technologies will not remain static.
Aslower cost, higher volume computer memory becomes available; as mark-
edly improved video compression algorithms move to market; and as our
standardsfor moving very large volumes of data from point to point improve;
the technologies which influence our lives will be even more ubiquitous, and
provide even more possibilitiesfor educators. Will we be prepared and ableto
deal with technology, to providethekind of |earning environmentsfor students
that will make the best use of all of the human and non-human resources we
have? Or not!
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The development of this issue made extensive use of both the CIJEC
editorial board and colleagues at the University of Albertawho provided their
perspectives on the manuscripts offered for inclusion in this fiftieth anniver-
say issue. The editor would like to thank the following people at the
University of Alberta for the advice and assstance they o willingly gave:
CharlesBidwell; Katy Campbell-Bonar; DouglasJ. Engdl; Margaret Haughey;
Grace Malicky; and Gene Romaniuk.

A particular thank you is owed to two others whose assistance was
invaluable. ToJim LaFoallette, thank you for the number of reviewsyou were
willing to undertake on interrelated topics. They helped me maintain a
consistent perspective. To Sharon Jamieson, thank you for the review work
and for the editorial assistanceyou provided.
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Can Educational Technologists Help
Change Public School Education?

Richard F. Kenny

Abstract: During the past decade, public schools have been subject to demands -

particularly Inthe U.S. - that they be changed, even restructured. While educational

technologists have joined in the debate, they have not tended to participate at this
level. This paper first examines the question of whether Canadians see a need for
change in their public schools. It next reviews what educational technologists might
offer to the change process. Finally, three different strategies are suggested to help

educational technologists improve K-12 education. These are (a) participate Intotal

restructuring efforts, (b) train in-school personnel as educational technologists and
(c) act as external change agents to improve teaching-with-technology and to
develop innovative computer-based learning materials and environments. It is
concluded that the third approach is that likely to be the most feasible and
productive under current conditions.

Resume: Au cours des dix dernieres annees, les ecoles publiques, partlculierement
celles des Etats-Unls, ont ete pressees de changer et de se restructurer. Les
technologues p6dagogiques etaient de la discussion mais ils n'etaient pas de la
partie a d'autres niveaux, Get expose exam ine done ce que pensent les Canadlens
de la necessite d'apporter des changements aux ecoles publiques? Le role que
peuvent jouer les technologues pedagogiques est aussi abordee et trois strategies
sont suggerees aux technologues pedagogiques pour ameliorer le systeme
d'educatlon K-12 : (a) la participation active des technologues pedagogique 6 la
restructuratlon totale du systeme; (b) la formation en technologies pedagogiques
du personnel enseignant deja en place; (c) et I'adoption par les technologues
pedagogiques du r6le d'agent pour I'amelioration de I'enselgnement asslste par
ordlnateuret, pourundeveloppementinnovateurd'environnementsetdeproduits
d'apprentissage assistes par ordinateur. Nous sommes d'avis que la troisleme
approche est probablement la plus appropriee et la plus productive dans les
conditions actuelles.

INTRODUCTION

The nead for change in public school education has been a topic of much

discussion duringthe past decadein the United States, and to alesser degree, in
Canada. American reports and books indicating that the quality of instruction
must improve have abounded (eg., Boyer, 1983, Goodlad, 1983, National
Commission on Excellence in Education, 1983). The overt, sometimes strident,
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tone of the debate, however, may reflect the relatively large involvement of the
American federal government in education aswell as perceptions of the competi-
tive podition of American society in the world order.

The Canadian Viewpoint

Canadians appear to be less concerned about the state of their educational
system. Maguire (1986) indicates severd reasons education is strongly en-
trenched asaprovincia responsbility, thereisatradition of aconservative, non-
interventionist supreme court and the time lag between the creation of ideas in
theU. S andtheir movement to Canadaleavesspaceto eval uateand pick thebest.
Indeed, Canadians appear generadly satisfied with their schools Lee (1988)
found that, in Manitoba, 48% of the public gave e ementary schoolsa"B", while
41% awarded high schoolsa"C". An Ontario study (Livingstone, Hart, & Davie,
1990) found that nearly half (47%) of those surveyed were satisfied with the
"current Situation” in Ontario elementary and high schools while less than one
third (29%) were dissatisfied. A Canadian Education Association sponsored
Galup poll (1984) found respondents more confident in Canadian schoolsthanin
other ingtitutions, while a more recent CEA poll (Williams & Millinoff, 1990)
found that most Canadians gave the schools in their community aB (39%) or a
C (35%). The authors concluded that this suggests arelatively high degree of
satisfaction with the schools. Whilepositive, "B" and "C" scoresarenot "A's'. As
well, Ontarians are concerned with certain agpects of school performance, with
thecore curriculum and thelink between schoolingandjobs (Livingstone & Hart,
1987). On the other hand, they do not confuse such issues with the larger
economic and socid problems created outside the schools, but ook to the schools
toadintheir resolution. Overal, it appearsthat Canadiansthink their schools
can improve, but should they?

Why Schools Should be Improved

Fullan (1982) stressesthat educational changesarenot endsin themselves
but must be considered in relation to the basic purposes and outcomes of schoals.
Innovations should be introduced to help schools accomplish their gods more
effectively by replacing some programs or practices with better ones. In hisview,
schoolsservetoeducate studentsintheacademic and socid skillsand knowledge
necessary to function occupationally and sociopaliticaly in society.

Y et, modern soci ety hasnot remai ned stetic, nor havetheacademicandsocid
skillsrequired of its citizens. Acurrent example of this is the technologica impact
of computers and the rapid development of the information society. Schoals,
though, have been dow to adapt (Dalton, 1989). Successful examplesof computer
use in dassroom practice are till relatively rare (van den Akker, Keursten, &
Plomp, in press). And yet, technology will continue to shape our processes and
systemns of schooling and will have an important role to play in the future of
education (DiSessa, 1987; Fodter, 1988). Even in the absence of overt demands,
thereis pressurefor change.
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Moreover, Fullan indicates severa reasons, based on resesarch, why school
reform is necessay:

» Many innovativeteaching practicesof thenew curriculaof the 1960sand
1970's have not been implemented despite their endorsement in na-
tional, regiona and loca policy statements.

e Thereisan dmog arbitrary variation and emphasis in classrooms on
some subjects over others with many teachers teaching in subject areas
for which they have limited preparation.

e Teachersdonot havetimefor reflection or andysiseither individually or
collectively about what they are doing.

* Thereisevery reason to believethat thetextbook industry dominatesthe
teachers field of choice in many statesin the U.S. and severd provinces
in Canada.

e Change is needed because many teachers are frustrated, bored and
dienated.

* Mos teachersdo not taketheinitiative to promote changesbeyond their
classroom because of their cultural conditions and practicality concerns
(1982, pp. 116-120).

And finaly, Fullan, Bennett and Rolheiser-Bennett (1990) have indicated
that more isnow known about effective schools. Educators have learned agresat
ded about classroom and school improvement recently and areabletomakemore
informeddecisons. Fromanumber of pointsof view, then, publicschool education
can, and should, change. 1t remainsto be decided what form such change should
take and who should implement it.

The Practice of Educationa Technology

If schoolsshould change, who will doit?What skills do educati onal technolo-
gigsoffer tothe process? Thecolloquial useof "technology™” connotes devicesand
related materials— especialy computer hardware and software. However, itis
technology as applied science that was meant by those who adopted the term
"educationa technology”. Instructional technology has been recently defined as
"adisciplineconcerned with thesystematic design, devel opment, evaluation, and
management of instruction and instructional materias' (Branch, 1990, p.6).
Educational technology hasbeenvarioudy viewed aseither including, or asubset
of, instructional technology (c.f. AECT, 1977, p.3).

The Systems Approach

Regardless, the field is most often associated with the systems approach to
the design and development of instruction. This includes such techniques as
needs assessament, arti cul ating behaviourally stated objectives, using objectives
to determine strategies'media and evaluation criteria, and carrying out some
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form of assessment of the product or service (Rossett, 1987). Assessment of
student performance should be examined in light of the developed objectivesto
determine whether instruction should be revised and whether learners require
remediation (Dick & Reisar, 1989, as cited in Reser & Mory, 1991). An
educationd technologist would be someone proficient in this gpproach.

For some, the systems approach is sufficient. Heinich (1984), for instance,
claimsthat instructional technology alowsall instructional contingenciesto be
managed through time and space. The application of the systems approach
permits the development of reliable and replicable instruction. However, the
argument that educational technologists know enough about instruction and,
particularly, the role of media, to effectively direct and manage learning isin
dispute. Clark and Sugrue (1988) conclude that media do not directly influence
learning. Further research is needed to determine the necessary conditionsfor
learning.

The Cognitivist Paradigm

In fact, the research focus in the field of educational technology in recent
years has been characterized by a shift towards understanding the learning
process and to a greater adherence to cognitive theoretical orientations
(Bernard & Lundgren-Cayrol, 1991). Many writers now consider the systems
approach to reflect a dated paradigm - behavioura psychology. Nunan (1983)
indgts that the emphasis of the systems approach on behavioural objectives
resultsin afocuson discrete, overt behavior. |t takes control out of the hands of
teachers and conflicts with the creative and adaptive nature of teaching. The
cognitivigt view is that learners actively process the information presented to
them and congtruct their own meaning from instruction (Winn, 1989). Winn
arguesfor the use of first principles of learning. Educational technology will only
advance when "students of instructional design are taught to reason about the
consequences of instructional drategies for learning and not just to follow
prescribed stepsin adesign modd” (p. 43).

Thoseadvocatingcognitiveconstructivismgofurther. Fromthisperspective,
learning isnot the process of mapping therea world into the mind of thelearner.
Rather, how one condructs knowledge is a function of the prior experiences,
mental structures, and beliefs that one uses to interpret objects and events
(Jonassen, 1991). That one can specify in advancewhat alearner might or might
not learn, then, isdebatable. The capability of the systems approach to produce
reliable and replicable ingtruction is thrown into question.

Resolving Conflicting Viewpoints

Given these varying views of the practice of the educational technology, can
its proponents offer anything to public school education? Rossett (1987) stresses
that there is abody of research and theory to gpply. It is aquestion of which
theories and how well they are applied. Reigeluth (1989) bdieves that the
uncertainty indicates that the field of educational technology is a a synthesis
dage. There is in his view, "a consderable knowledge base of vaidated
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prescriptions, [dbeit] primarily for thesimpler typesof learning.” Practitioners
now need to think holistically and concentrate on "building components into
optimal modes of instruction for different situations' (Beigeluth, 1989, p.70).

These conflicting viewpoints may reflect ahealthy field which remainsopen
to debate and can adapt to new paradigms, that is, change itsdf. How its
practitioners can effect (or affect) change in the public school systerm will depend
on which view of the field they hold, the circumstances under which they become
involved and the role they chooseto play.

THE ROLE OF THE EDUCATIONAL TECHNOLOGIST
IN PUBLIC SCHOOL EDUCATION CHANGE

Given that change is both needed and possible in public school education,
what role can educationa technologists play in the process? Sdisbury (1987)
notes three distinct gpproaches to improving public schools school system
reorganization, the teacher-training approach and the diffusion/adoption ap-
proach.

Change the System

Many writers argue that public schools are outmoded. Long-lasting change
will only occur if school syssemsareradically re-organized or restructured. Views
of how to do this, however, vary widely (Heinich, 1984; Reigeluth, 1987, 1991;
Branson, 1987; Peck, 1991; Banathy, 1991).

Use the systems approach. Heinich (1984) claims that the application of
educational technology (i.e., thesysemsapproach) can resultin superior instruc-
tioninschools. In hisview, "thebasi ¢ premise of i nstructional technology isthat
al instructional contingencies can be managed through space and time...
Primary emphasis is given to the development of more powerful technologies
aongwith the development of organi zational structuresthat fecilitate their use"
(p.68). Such organizational structureswould placesubprofessiona s(aides) inthe
most frequent contact with students and reserve professional contact for specific
instructionally oriented purposes. Educational technologists would create
changeinpubliceducationby creetinglargescaemediatedinstructional sysems
to replace the current system.

Branson (1987) attributes declines in school performance and quality to an
obsolete management modd, improvementsto which "have reached their practi-
ca upper limit; that is, performing in the vicinity of 97% to 98% as well asthey
can ever function according to the current designphilosophy [origind emphasig]”
(p. 16). Thisarchaic classroom concept should be abandoned in favour of aschool
environment that isdesigned for function; that is, both individual learning and
group processes. Branson advocates the use of the systems approach but in
conjunction with change modes, improved management models and other
approaches for improving instruction. Educational technology has arolebut is
not the sole player.
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Usesystemsdesign. Banathy (1991) statesthat public schools represent the
design of an earlier (industrial) society. Previous reform efforts have failed
because they "have not grappled with the essentid nature of education as a
ocietd sygem”, one which is "embedded in the rapidly and dynamicaly
changing larger society” (Banathy, 1991, p. 12). Thesolution, heclaims, liesnot
with the systems appr oach advocated by educational technologists, but in theuse
of sysems design. Banathy's systems design consists of four spirals of activity:
a) the creation of an image of afuture educational system, b) the development of
acoredefinition and system specifications, ¢) thedescription of system functions,
and d) the design of systems and organizations to manage and carry out the
soecified functions. Banathy offers a specific methodology for restructuring
schools but defers the particular design to the individual community.

Other writers suggest specific designs. Reigeluth (1987, 1991) cdlsfor the
development of athird wave educational system. Piecemeal modifications of the
present system will not work and system-wide planning and modification is
required. Reigeluth offers a blueprint for a cluster system operating on an
entrepreneurial bass. Teachers, working cooperatively within clugters, would
srve as guidesto hel p each child meet individual gods. Much of the instruction
would be provided by independent |earning labsto which theclusterswould have
access. Like Branson, Reigeluth views educational technology in a service, not
commanding, role.

The gpproach of Project Rethink (Peck, 1991) isacooperative effort between
the Pennsylvania State University and aloca school digtrict to reinvent middle
school (junior high) education. Standard subjects and the traditional school day
arebeing replaced with four activity strands: &) multidisciplinary projects, b)
creativity, problem-solving and thinking skills, ¢) independent study, and d)
basic knowledge and skills of fered viacomputer-based instruction (CBI). The
CBI isbeing developed by a team of instructional designers from the univer-
dty. Other schools and school digtricts interested in the project will be
supplied with a series of steps to follow, alist of materials and equipment to
acquire and a pre-designed st of learning materials.

Restructuring and the changeprocess. Which, if any, of these positions is
feasble? Although Heinich ingststhat educational technology providesaclear
aternative, his podgtion on the capabilitiesof thefieldisin dispute (eg., Clark &
Sugrue, 1988; Kerr, 1989). Nor does he take change theory into account. His
approach demands fidelity of implementation or what Berman (1931) termed a
technol ogically dominantprocess. Berman, however, notesthat "theinteraction
between an educati onal technol ogy and itssetting can beuncertainbecauseofthe
technology's characterigtics or how it isused” (p.262). How an innovation is
implemented may beasimportant to outcomesasitsinitial technology. Reigeluth
and Peck have addressed implementation, although only Branson specificdly
discusseschangemodes. Banathy'ssystemsdesignisaform of changemode but
is quite extensive in scope. Also, the question of who would implement this
approach is problematic, for as Banathy (1991, p. 154) notes, "neither schools of
education nor educationa professiona development programs offer curriculain
systems desgn’.
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Regardless, while demonstration projects such as that developed by Peck
(1991) may be successfully implemented in one or two schools and even draw
acclaim, such restructuring efforts are not likely to become widespread. The
pressurefor large scale changesisnot likely tobear fruit because of thediversity
cregted [in the U.S]] by state and loca control of education and because "that
control is rooted in the United States Constitution by the strongest kind of
political support" (Burkman, 1987, p.31). That argument holdstruein Canada
as wdl. Further, consderable research (Berman, 1981, Fullan, 1982) has
indicated the difficulty of implementing and institutionalizing even small scale

change.

Teach the Teachers

Teach the systems approach. Some propose to train teachers to use the
systems gpproach to improve instruction (e.g., Snelbecker, 1987; Klein, 1991;
Earle, 1992). Snelbecker (1987) advocates that teachers be taught instructional
design skills both in preset-vice and inservice education. He contends that
teachers "neaed at least fundamental instructional design strategies to plan,
evaluate and modify instruction as a regular and continuing part of their
clasyoomduties’ (p. 35). He offers severa suggestionsfor addressing "technol -
ogy transfer" problems, including providing assiancetoteachersinrecognizing
how instructional design techniques can be made relevant for their day-to-day
activities, assstance for integrating content and method and assstance in
recognizing how some aspects of a theory may be adopted or adapted for their
setting. Further, Snelbecker postul atesthat contemporary usesof mi crocomput-
ersineducation mightleadto increased interest ininstructional design skillsand
provide a window of opportunity.

Earle (1992) concurs, stating that it is the school system that requires
attention and that this can be improved by means of systematic design of
instruction. He provides evidence that courses in instructional design can be
successfully incorporated into the undergraduate teacher education program.
Further, teachers thus trained report that a knowledge of systematic design
processeshasimproved their planning (Earle, 1992). A study by Klein (1991)aso
demonstrated that preservice teachers were successful in acquiring and using
principlesof learningand instructional design. Reiser and Mora(1991) compared
the planning of an experienced teacher trained in systematic design to another
not trained. They concluded that teacherswho have received formal trainingin
the use of a systematic planning mode are likely to employ it. The assumption
here is that the application of the systems approach by teachers will lead to
improved instructional planningand practice. However, someresearch evidence
indicatesthat this may not bethe case. Reiser and Mora (1991) aso found that
teachers not trained in the systems approach till plan their instructional
activitieswith their objectives clearly in mind. Further, trained or not, teachers
work mainly from mental plans and their planning processes are quite similar.
Only in the area of student assessment is the difference striking. A teacher
trained in thesystematic design used far morewritten teststoverify achievement
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of unit objectives while one not trained in the process relied on informal
observation. Moreover, accordingto Branch, Darwazeh, and El-Hindi (1992), the
argument for training in the systems approach is fallacious because teachers
dready engage in instructional design practice. Their study reveded apostive
correlation between teacher planning activities and instructional design prac-
tices. The problem, they sugges, is that instructional design jargon inhibits
communi cation between educeational technologists and teachers.

Engage in daffdevelopment. Shrock and Byrd (1987) suggest that educa-
tiona technologists would "find it instructive to examine the messages that are
currently beingdelivered to teachersthrough staff devel opment [becauseit] isone
of the mogt influential forces currently impinging on teacher behavior” (p.45).
They argue that the instructional design model has much in common with both
the effective teaching message and the reflective teaching message, but offers a
morecomprehensive schema. Educational technol ogistsshoul d enter thedebate
taking place within the field of staff development. As well, like Snelbecker and
Earle, they advise educetional technologists to become involved in preservice
teacher educeation in order to provide teachers with a "frame of reference to put
instructional research findings into perspective and to apply the results condi-
tiondly" (p.52).

Traintheschool mediaspecialist. Schiffman (1987) suggeststhat educational
technologigts train school media specididts as internal change agents. It is her
view that "technologica developments and the growing interest in information
literacy have brought school library media centers to prominence among educe-
tors' [and that] "the computerization of library sysemsisdsofinally making it
possiblefor schoal library media specidists to devote a portion of their time to
instructional matters' (p.41). Schiffman notes that more than a third of all
graduates of educational technology programs take positions in schoal library
media centers but tend to come from programs that emphasize "medid’ rather
than "ingtructional systemsdesign”. Shearguesthat these school library media
goecidigs betrained in instructional design theory and the use of computer and
information technologies. Thus armed, they would bewell equipped to act asin-
house change agents by providing design and production advice to teechers.

Teachingteachersand thechangeprocess. Such indirect approachesaremore
likely to succeed than the advocacy of wholesale change to the public school
system. Rather than an implementati on dominant process, they represent what
Berman (1981) terms mutual adaptation; that is, both the innovation and the
organization adapt. Berman suggedtsthat effectively implemented innovations
are characterized by this process. Aswell, by considering teacher practice, they
are d<0 indicating the gppropriateness of the innovation, an important step
according to Fullan (1982). When the innovation is a completely restructured
school or school system, itisdoubtful that mutual adaptation occurs—evenwhen
teachers are involved in the change, as was the case in Project Rethink (Peck,
1991). Complete restructuring is necessarily implementation dominant.

However, it is not clear that any of the proposds to convert teachers into
educational technologists takes into account all three dimensions that Fullan
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considers necessary to achieve change. They address the possble use of new
teaching approaches and the possible adteration of bdiefs, but not the provision
of new or revised materids. It ispresumed that teachers, or school library media
goecidigts, will use the newly acquired skills to develop their own. These
proposasfall one step short. Even educationa technology graduates often find
it difficult to make full use of the systems approach in the field (Eossett, 1987,
Lange & Gravdahl, 1989).

Take a Diffusion | Adoption Perspective

Some educational technologists beieve that members of the field can be
effectiveexternal change agents. They sressthe application of changetheory in
effecting reorganization in public school education.

Work at the system level. Despite the more recent evidence (Earle, 1992;
Branch, Darwazeh, & El-Hindi, 1992) to the contrary, Burkman (1987) indgts
that current school practice does not even meet the minimal requirements for
systems design.  God's often remain tacit and objectives left unstated, let done
written in behaviora form. Inhisview, the most redlistic way to get instructional
systemsdesign utilized in thecdassroom isto work to reduce thecomplexity of the
exigting system. He advocates focusing at the loca school system level, develop-
ing projects which concentrate on a single subject and focus on subjectswhich are
skill oriented and essy to attack with the techniques of educational technology.

Work directly with teachers. Dalton (1989) assertsthat educational technolo-
gigsmakeided changeagents. Thesystemsapproach dlowsthemtodetermine
if achangeisneeded, anal yzetheenvironment, eval uatethe consequencesof their
actions and decide on courses of action basad on the best evidence available.
Dalton advocatesthat educational technologistsexaminetheir solutionsin light
of the wants of the implementors and offers severd suggestions. The majority
involve creating instructional materials and working with teachers directly to
effect change. Dalton suggests. a) building cooperative computer-based learning
environments and friendlier computer interfaces, b) developing software inte-
gratedwith routinecurriculumobjectives, ¢) providingteacher trainingintheuse
of theparticul arinnovation, d) | etting theteacher makethedecision about theuse
of computer technologiesand/or €) defining new rolesfor theteacher ascounsellor,
developer and manager.

Kerr (1989) concurswith Dalton. Hergjectstheviews of Heinich and others
who would strictly apply the systems approach for ignoring schools as socid
institutions and focusing narrowly on the transmission of information. Educa-
tional technologists should work with school reform communities on: a) the
preparation of modds of teaching-with-technology, b) the design of software,
¢) the creation of computer-based tools to support teachers professiona develop-
ment, and d) theimprovement of research on teaching-with-technology. Mappin
and Campbell-Bonar (1990) provide an example with their approach to the
development and implementation of interactive video. They stressed building
client involvement and presenting alternative approaches to instruction and

theory at different pointsin the process. They identified seven sdected points of
intervention:
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« anayzing the audience, keeping both the instructors and studentsin
mind;

e identifying educational and training needs;

» statingdetailed learning objectives in terms of "plausble’ regponsesto
classroom dtuations;

e sdecting media appropriate to instructor needs;

e key decison makers accepting the final design;

e (the production phase) working with a core desgn team with the
provision to dlow key decison makersto review work at specific points;

e (the implementation phase) introducing the final product, [and provid-
ing] inservice sesdons for ingtructors at the beginning of the term,
supporting materids, a utilization consultant and on-going equipment
and technical support (pp. 8-11).

Emphasizing theimportance of implementation led to a mode which helped
ensure that process but also led to materials more directly tied to perceived
problems.

CONCLUSON

It is the view of this writer that the diffusion/adoption approach offers
educationa technologigts the best route to generating change in the public
schodls. It takesfull advantage of their expertise by alowing them to apply their
instructional design skillstotheimproverment of instruction and dso takesinto
account Fullan's (1982) three dimensions of change. Infact, Dalton (1989) and
Kerr (1989) have independently suggested many of the criteria advanced by
Fullan, Miles, and Anderson (1988) as necessary for an effective strategy for
implementing microcomputerssuch asloca respondveness, initial acceptanceof
anuncertaintarget, provisonfor increas ngtarget clarity andintense, sustained,
responsve assisance.

Educational technologistsmust maintainaredistic view of what their design
techniquescan achieveand continuetoimprovetheminlight of developingtheory
and technology. That, coupled with asound knowledge of change asaprocessand
awillingnessto accept the role of external change agent working in cooperation
with teachers, administrators and other educators, could make them vauable
indeed in initiating needed change in public school education.
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Instructional Technology and
Teacher Education

James J. La Follette

Abstract: In spite of Increased availability of technologies In the schools, their Im pact
on instruction has been quite limited. Teacher education programs contribute to
what happens In schools, and both levels of the educational system have been
criticized for maintaining traditional patterns which are Inconsistent with what Is
happening in the greater society. Several causes of the failure of schools to
effectively utilize available technologies have been advanced, Including thefallure
of teacher education programs to adequately prepare teachers to use technolo-
gies effectively. Potential solutions have been offered, although strategies for
bringing thesolutlonstofulfillment are lacking. Most of the solutionssuggest adoption
of an holistic process of instructional technology, reflecting three metaphors: tools,

systematic, and systemic, in order to effect appropriate integration of available

technologies and the curriculum.

Resume: Malgre la presence grandissante des nouvelles technologies dans les
ecoles, rim pact de celles-ci sur laformation ajusqu'd present ete plut&t limite. Les
programmes de formation pedagogique y sont pour quelque chose. Les deux
niveaux du systeme pedagogique ont ete mis en cause parce qu'ils malntiennent
les modeles tradltlonnels en place alors que ceux-cl ne correspondent plus d ce qul
se passe dans la societe en general.

Plusleurs ralsons peuvent expliquer pourquoi les ecoles utilisent mal les technologies
disponibles. Les programmes de formation pedagogique qui ne preparent pas
convenablement les enselgnants sont en partle responsable de cette etat de
chose. Certalnes solutions ont et6 proposees mals sans strategie d'applicatlon. La
plupart des solutions suggerent (‘adoption d'un processus de formation technique
global a trols volets : les outlls, la methode et le systeme - elements essentlels d
l'integration des technologies disponibles au programmes d'etudes.

We live in a technological world. Our daily actions and thoughts are
interwoven with thetechnologieswith which we comeinto contact. Technologies
arenot neutral and neither arepeople. Weareinfluenced by technologies, but we
in turn havethe power to regulate what they do to us.

There ismuch uncertainty over the meaning of technology. When theterm
is accompanied by an antecedent such asinstructional, the meaning becomes
even less clear. Ingructional technology, as it is addressed here, refersto a
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process involving appropriate techniques to bring about effective instruction in
order to facilitate desired learning outcomes. All the people and/or machines
involvedintheprocessareapart of it. Instructional technology asaprocessisnot
inherently narrow and mechanigtic. In fact it has been suggested that the
broader, but dosdy reated construct, educational technology evokes three
constantly shiftingmetaphors (Davies, 1973; Hlynka& Nelson, 1985). Thethree
metaphors are related to implicit structures which help to define the nature of
educational technology: "At one point, teachers as technologists function within
thetools metaphor. At another time the sameteachers may function systemati-
cdlywhile, at athird point, thesystemic, gestatic, and aesthetic metaphor gains
control" (Hlynka& Nelson, 1985, p. 13).

Instructional technology is often ingppropriately considered to represent
only the tools metaphor. In fact, instructional technology is sometimes equated
only with using computersfor instruction. However, microcomputers and their
related courseware, aswell asthe many technologies which facilitate learningby
providing awedth of pictorial material would be best described as technologies
forinstruction.

The systematic metaphor is associated with contemporary practices in the
field of ingtructional design. A product of theindustrial machine age, and dosdy
related to systems engineering, theinstructional sysemsdesign model hasbeen
criticized for itsemphasis on fixed objectives and for being adeterministic, closed
sysem. Still, it represents aflexibleframework which iscapabl e of accommodat-
ingavariety of learningtheoriesin decision-oriented i nstructional contexts (Dick,
1991).

Asystemic, holisticview of educational technology, whichislessmechanistic,
and more humanistic, emancipatory, and organic has only recently begun to
evolve. Although not fully clarified a the moment, the construct is rapidly
gaining momentum (Balaban, 1990; Melton, 1990; Nichols, 1990). Banathy
(1987, 1991) has proposed abroad "macro-systemic” orientation, the purpose of
which isto view school settings as complex, open, and dynamic sysemsthat are
in constant interaction with their environment (the societd system).

If weagreethat technol ogy'srol ein education hasnot been total ly defined nor
widdy acocepted by educators, why consider usingtechnologiesin educationinthe
first place? Although the residue of over 50 years of research would seem to be
conclusive at first glance, considerable skepticism has been advanced rdative to
whether the technologies (media) used for ingructiona delivery actualy make
adifference (Clark, 1983, Clark & Salomon, 1987; Clark & Sugrue, 1988). The
argument that any medium is equally effective when the instruction presented
isequivaent acrossmediaisdifficult to rgect, but isnotjust causefor suggesting
that technologies are not required in education. Other conclusions may be
derived from the research, mogst notably the persistent finding that where
significant outcomes favored a technological delivery system, highly effective
planning took place.

Theexpans on of technol ogy in education during dightly morethan adecade
has been described as "rapid and chaotic" (AACTE Task Force on Technology,
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1987, p. 25), with "unprecedented growth in the amount of technology available
inschoals' (Glenn & Carrier, 1989, p. 7). Still, amajor government report inthe
United States, while documenting and projecting the number of microcomputers
in the schools to well over 2,000,000, concludes that "few teachers have found
ways to exploit the enormous potentia which interactive technologies offer"
(United States Congress Office of Technology Assessment, 1988, p. 87).

Public schoals are constantly being asked to respond to a growing list of
society'sneedsand concerns. Atthesametimecriticsarecallingfor morequality
andmorerigor for al students (Glenn & Carrier, 1989). Further, thecriticspoint
out that schools have failed to keep up with the times:

Insde and out, schools today |ook very much theway they did ahundred

years ago: thebuildings, the size and shape of classsooms, the divisions
based on age, and theways of "ddlivering” instruction have changed very
little. Yet the world has changed remarkably. Families, jobs, socid

organizations, and entertainment look nothinglike they did at theturn of
the century. From inside aschool, however, one would hardly know that
visual images, rapid motion, technology, and change are pervasive in the
world outside. (David, 1991, p. 37)

We are congtantly aware of the rapid influx of technology and we recognize
that significant changeistaking placein society. We spesk of change, but what
redly isnew? A statement first published nearly 40 years ago suggests. "What
is new is that in one generation our knowledge of the natural world engulfs,
upsets, and complements all knowledge of the natural world before"
(Oppenheimer, in Bennis, Benne, Chin, & Corey, 1976, p. 1). Thusour misson
is to recognize the change, learn what resources we have, and try to use the
available resources in appropriate ways.

"FAILURE" OF SCHOOLSTO EFFECTIVELY
USE TECHNOLOGIES

Why have schools failed to take optimal advantage of technologies for
instruction? What's wrong? What factors have contributed to this apparent
failure? Thereisalack of universal agreement, and someof the causeswhich are
advanced below may tend to contradict others. 1t must dso benotedthat a"tools’
metaphor tendsto dominate in thefoll owing summary of viewpoints which have
recently been advanced in North America:

e  Schodlsarepurchasing morehardware, but theimpact on dasssoominstruc-
tion isat best negligible. Computers remain aneglected resourcewithin our
schools(Futrell, 1989). Thevast majority of schoolsstill do not havesufficient
numbers of computers to make them an integral part of the instructional
process (Glenn & Carrier, 1989).
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« It hasbeen damed that the vast mgjority of teachershavelittle or notraining
in the use of technology (Glenn & Carrier, 1989). Even when new teachers
have been taught to use computers, they usually have not been taught how
to teach with computers (Futrell, 1989).

» Ifatechnology (thecomputer) playsnorolein academic courses, itisunlikely
to have much tota effect on the educational sysem. When the question of
what technology should be used is driven by the latest piece of equipment,
rather than by pedagogicad considerations, there is a complete lack of
curriculumand learning consideration. "Decisonsmadewithout takinginto
account the full learning context are likely not to be adequate decisons’
(Bork, 1991, p. 362).

e Schodl leaders often lack understanding of the products and processes of
instructional technology. Thus, they have difficulty in providing support to
teachers and staff which can assure the desirable use of technologiesin their
schools (Bitter & Yohe, 1939).

e The computer literacy movement, with its emphasis on programming re-
sulted in many years of relatively wasted effort (Marker & Ehman, 1989).
Research has demongtrated that programming does not increase problem
solving capabilities. Teaching programming represents limited use of the
computer in education, and student time might better be devoted to other
purposes (Bork, 1991).

e While many teacher education programs and schoal digtricts have inservice
programs on effective instructional strategies and using technology, sedom
dothey bringthemtogether (Futrell, 1989). Inparticular, beginningteachers
are bitter because of the lack of connection between what aspiring teachers
are exposed to through teacher preparation curriculaand what they encoun-
ter in their dassooms (Glenn & Carrier, 1989).

¢ Anerroneousassumptionisthat thecomputer isanentity inand of itself, and
thus deserves a specid "laboratory," a specid curriculum, and a specid
teacher toteachit. What might haveinitially beenawell intended idea, albeit
ill-founded, has become a roadblock to change (Sadomon, 1990).

Thesame criticism might well be extended to includethe sanctification of the
classroom "box" modd of instruction in the schools

Finally, an agpect of the problem seemsto be that we saldom make effective
use of the "todl" technologies that we have. We seem all too eager to proceed to
newer ddivery sysems, even when we have had limited success with available
technologies. This is obvioudy the case with schools and teacher education
programs aike, and the two are dosdy linked, even though the levd of collabo-
rativeeffort isfrequently low. Sinceteacher education programsare responsible
for preparing the present and future complement of teachers, we now examine
factorsin those programs which may have contributed to thefailure of schoolsto
use al available resources in the most appropriate manner.
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TEACHER EDUCATION PROGRAMSAND
THEIR CONTRIBUTION TO TAILURE"

There iswidespread agreement that if schools are to use new and emerging
technologiesto improvethequality of schooling, teacher education programswill
need to make a mgjor contribution (AACTE Task Force on Technology, 1987,
Bitter & Y ohe, 1989; Futrell, 1989; Cooler, 1989; Harrington, 1991; OTA, 1988).
Teacher education programs must be considered an integral component of the
entiresocietd landscape. Wenow focuson teacher education programsand their
influence, drawing primarily on recent North American perspectives of the
situation.

Aslongastheuniversity remains the primary gatekeeper for preparing new
teechers, the content of preparation programs for teachers will largely be
determined, for better or worse, by professors who teach teachers. However,
many teacher educators are not prepared to use technology effectively in their
courses (thisincludesolder technologiesaswel | asemerging interactivetechnolo-
gies). The bulk of faculty currently engaged in teacher preparation were them-
sves not prepared to use technologies, nor have most kept current with
technol ogica developments. Unfortunately, structural issuessuch ashowthings
should be taught, by whom, on who's turf, etc., represent potential barriers to
effective teaching about technologies for instruction in teacher education pro-
grams (Cooler, 1989).

Teacher education programs continue to suffer from "congenital prestige
deprivation" and their fundamental structure remains largely unchanged, as
many "programsremain wed to entrenched orthodoxies and mired in an organi-
zational timewarp" (Futrell, 1989, p. 45).

Such obsolete programs present an increasing problem for teacher educators
asthey struggleto keep pace with changestaking placeinthe public schools. Few
modes of instruction currently exist to asss in providing delivery systems
necessaxy to prepare prospective educators for successfully using technology
(Marker & Ehman, 1989). Contemporary teacher education programs tend not
to advocate a process of instructional technology as a planning procedure.

Minimal exposure to technologies in their preparation programs make it
highly unlikely that most graduates of teacher education programswill develop
interests in and facility with technologies once they are teaching in their own
classroom. In general, most teacher education programs have limited access to
adequate hardware and software with which to prepare would-be teachers
(Codler, 1989). Bork argues even morevigorously that teachers now coming out
of schools of education have almost zero acquaintance with computers, because
very few schools of education anywherein theworld arein aposition to ded with
this question adequately. He concludes that teacher education will not be
successful until we have adequate curriculum material using the technology, at
which point wewill dsoneed good material sfor trai ningtheteachersto usethese
technology-based courses (Bork, 1991).
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Whileteacher education continuesto be one of themost critical components
in the success of any instructional technology program, inservice activities
provided by schoal digtricts must play acritical role in the process

Sturdivant (1989) summarized some of the commonly acknowledged obsta-
des faced by school sysems embarking on inservice teacher education for
instructional technology:

» incentives are lacking for further training;

« teacherswho take additiond training are often unrecognized,
e amount of paperwork, leaveslittle timefor staff development;
» teachers have limited opportunities to see mode applications;
» teachersareisolated and have few opportunitiesfor sharing;

e accessto softwareislimited; and
e teachers till don't have enough computer access

Sturdivant reported initiatives undertaken by her school system which
showed that some progress had been gained in overcoming the obstacles. She
then concluded that the first and potentially most destructive problem is staff
turnover. Thereisagreat demand in business and industry for good corporate
trainers. Consequently, articul ate and well organized teacherswho understand
instructional design and who know how to usetechnology effectively are likely to
leave the profession for greener pastures.

USING TECHNOLOGY TO DELIVER THE
TEACHER EDUCATION CURRICULUM

Brooks and Kopp (1989) argued that if teacher education is to meet its
responsibility toprepareteachersfor theinformati on age, thenteacher educators
have a professona responghility to provide leadership in developing the full
potentia of existing and emergent technologies in teacher education programs.
They noted alack of planning, coordination, direction, and support of research on
the applications of technology to teacher education. Six significant contributing
factors were identified:

absence of coherence in preservice program design;

the semantics of technology;

funding priorities,

costs;

limited faculty development; and

alack of research on the impact of technology on teacher education.

Inareview of research studiesreporting technol ogica treatment effectsthat
improved teacher training, Brooks and Kopp (1990) identified 42 of 72 studies
with the program theme "Demonstrates a Repertoire of Appropriate Teacher
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Skillsand Behaviors'. With few exceptions the studies reviewed focused on the
discrete technica skills of teaching. Program themes such as"Designs instruc-
tional methodology in mediaand technol ogy appropriateto goadsand objectives',
and "Uses appropriate instructional materials, media, and technology” were
lightly represented, even though they might arguably evoke better transfer
toward the god of effective utilization of technology in schools.

Many projectsdevoted to theuse of technol ogy inteacher education programs
haveinvolved mammoth outlays of financial and human resources to perpetuate
the status quo, which isto say an emphasis on teaching behavior. Such projects
dress, asdo teacher educeation programs in generd, interpersonal communica-
tion between the teacher and individual students. In reality thecommunication
in mogt dassrooms more often resembles mass communication. A number of
exemplary projects focusing on other program themes were reviewed by Brooks
and Kopp, and others are ongoing throughout North America and elsewhere.
However, to emphasize the point of possble misdirection of priorities, we now
review some projects which focus on the discrete technical performance of
teechers.

Typica of such studiesis one reported by the lowa State University College
of Education (1988). The eectronic technology used was interactive videotapes.
Emphasiswas placed on devel oping sensitivity to severd fundamental teaching
behaviors, with an objective of building the skill of observation and assessment
of teaching behavior. The improved writing ability of students indicated again
in the use of technical terminology and sensitivity toward examples of effective
and ineffective classroom teaching behaviors.

A programwasdevel oped at Utah State University usinginstructor-control -
led videodiscs (Sdzberg, Rule, Chen, Fodor-Davis & Morgan, 1989). Thethrust
wasto providetrainingopportunitiesfor staffinrural and remoteareaswhoded
with students having low incidence handicaps. Included isthe presentation of a
five-step teaching sequenceto assurethat traineeswill learn to careful ly monitor
student responses, reinforce accurate performance and correct errors.  Other
unitsintroduce presentinginformation, motivating pupils, and solvingproblems.
Theinvestigatorsacknowledgethat akey limitationof thesystemisthattrainees
regponses within the system are primarily verbal.

In reaction to the behavioral emphasisin developmenta studies of thetype
just described, Copeland (1989) proposed the devel opment of pre-student teach-
ing laboratory experiencesintended to assst noviceteachersinthedeve opment
of their clinical reasoning (thought processes that precede purposeful teacher
action). Theproposed simulation would bebased onan empirically derived model
reflectingthetypical patterns of teaching and learning behavior that might occur
in cdlassooms.  Although the system would depart conceptually from earlier
approaches by deriving its underlying assumptions from cognitive rather than
behavioral psychology, preserviceteacherswould still be prepared for an historic
world which reflects little or no suggestion of utilizing resources other than the
teacher.
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Two extensive projects reflecting the essence of Copeland's suggestion are
worthy of note. Theinitial phase of along-term project undertaken by Cleveland
StateUniversity, (Azbell & Patterson, 1988) involved development of interactive
videodisc technology intended to provide student teachers with practicein using
aproblem-based mode of instruction to acquire the skills needed in the gpplica:
tion of diagnogtic/prescriptive reading techniques in the dasssoom. A project
being developed at Michigan State University (Lampert & Bdl, 1990) uses
interactive video and CD ROM technology to enable prospective teachers to
examine and interact with lessons taught by experienced teachersin authentic
mathematical activity inschool settings. Theinvestigators proposethat thiswill
enable students to form their own hypotheses about teaching and learning, and
to test those hypotheses against the wedlth of data from the dasssooms. It is
tempting to contrast the detailed methodology of analysis which this project
presumably requirestothat used by devel opersof Intelligent Computer Asssted
Instruction (ICAI) and expert sysems.

A series of videodiscs has been devel oped by the Faculty of Education at the
University of Alberta (Engel & Campbell-Bonar, 1989) to dlow preservice
teechers to formulate and explore dassoom management drategies in a non-
threateningsetting. Onedisc, ClasssoomM anagement: A Case Study isdesigned
to encourage beginning teachers to take a problem-solving approach to under-
standing one student's persona experiences and motivations and their effect on
cdassroom and socid behavior. Student involvement with the disc smulates
teacher activity which could well take place over aperiod of days, or even weeks.
However, another disc in the saries, "Do | Ask Effective Questions? or, | Can
Hardly Wait to Hear What I'll Ask Next!" (Campbell-Bonar & Grisdde, 1991), is
once again based on the historic mode of immediate teacher-student classroom
interaction.

Despite the exemplary scholarship inherent in the mgjority of the develop-
mental investigations sampled above, one isforced to contemplate the existence
of "rear-view mirror" syndrome, asdescribed by Marshall M cL uhan (McLuhan &
Fiore, 1967) in contemporary teacher education programs. "The past went that-
away. When faced with a totaly new situation, we tend aways to attach
oursalves to the objects, to the flavor of the most recent past. We look at the
present through arear-view mirror. We march backwards into the future” (pp.
74-75). On the whole the projects reviewed appear to do little to prepare
prospective teachersfor non-threatening, creative environments which encour-
age effective use of al available learning resources.

PROPOSED SOLUTIONS

Some recent proposas toward appropriate integration of technologies in
schools and teacher education programs are summarized below. A limitation is
that the proposastend to lack suggestionsfor strategieswhich would involvethe
many diverse groups whose support would be necessary in order to make the
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plans operationa. On a more postive note, if we examine the "solutions’
collectively, a case could be made that adoption of an organic, humanistic
instructional technology process is necessary if electronic technologies areto be
effectively utilized to assist schools at al leves of education in accomplishing

their mandate.

A "Whole Course" Approach

Bork (1989,1991) arguesthat the only way interactiveinformation technol o-
gies can be used effectively in education at all levelsisto develop entirely new
coursesinavariety of curriculum areas. Thefull potential of interactivelearning
technology cannot berealized without newly designed academic courses. Teacher
education must be associated with each of the new courses developed, and the
development of material sfor teachersmust be considered an integral part of the
development of the courses. With the focus on full course development, "we can
rebuild schools and universities with technology-based courses that were not
possible with older technologies' (Bork, 1991, p. 379).

Instructional Technology: Tools, Systematic; and Systemic

Widespread changes will be required in order for available technologies to
become effective tools for regular classsroom activities, not just as add-onsto be
studied and learned about. The role of computer laboratories in schools might
well be reconsidered, if, as Sdomon (1990) suggests they have become self-
sustaining, entrenched, and taken-for-granted basss of power. The entire
classroom structure needs to change in away that makes curriculum, student
learning activities, teacher behavior, socid interactions, learning gods, and
evauation interwoven into a whole newly orchestrated learning environment.
Certainly adesirablestrategy to bringabout the most effective use of technologies
in education at all levelswould beto to utilizethetools, systematic, and systemic
metaphors of instructional technology as appropriate, on a school-wide and
system-widebass.

Teacher education programs might well consider the same approach. Based
on the assumption that most preservice and inservice teacher education pro-
grams have not come to grips with what it is that they should be trying to
accomplish, Brooksand Kopp (1989) suggest asystemic approach, combinedwith
cregtive planning, to the design of teacher education programs. Teacher educa
tion programs must take the initiative in developing greater collaboration with
the schoals, professiona teacher organizations and government agencies. Re-
search and devel opment within teacher education programs might aso profit by
initiating more projects which incorporate technologies to demonstrate the
emerging role of teachers when using learning technologies, rather than intro-
ducing technologies as artifacts of study, or to promote a "rear-view mirror"
approach to classroom activity.
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Technology Integration for Mcdnstreamed Students:
A Sde Door Approach

The current North American phenomenon of mainstreaming or integration
could ultimately provide a link for successful technology integration in the
schools. The use of computers has reinforced the importance of individualized
learning and has broadened opportunities for educatorsto provide equal educa-
tional opportunities, not only for studentswith specia needs, but for all students
(Wilson, Casdlla, & Wilson, 1989). Studiesof research toimprovetheintegration
of technology to assis handicapped students in mainstreamed classsrooms
suggest that the entire school system needs to commit to using technology to
ddliver the curriculum and to devel op and nurture academic skills at successive
grade levels (Anderson, 1990-91). Of speciad significance are the following
conclusions:

e successful computer lessons require the correlation of the software
used with curriculum objectives and student needs,

e regular and specid education teachers need to be actively involved
with students use of all types of software;

» teachers need opportunities to continually reflect on and to evaluate
practice; and

« teachers need to draw on knowledge about studentsin relation to the
potentia contribution technology can make to curriculum and
instruction.

Active Learning, Technology, and Restructuring - Synergy?

The potentia synergy which might be accomplished through the integration
of three contemporary thrustsisintriguing. Increasingly, educators and policy
makers are recognizing the critical need to produce students who know how to
think, who understand concepts and ideas, and who can apply what they learn,
pose questions, and solve problems. This is accompanied by cdls throughout
North Americafor restructuring of schoolsin fundamental ways. Restructuring
can provide aframework for changing the sysem asawhole, and thus create an
environment within which particular reforms can be carried out successfully
(Fullan & Miles, 1992; Norris& Reigeluth, 1991;Sheingold, 1991). Asindicated
earlier, the use of technology in schools is not presently tied directly to the
improvement of learningon alargescae, and thefull potential of thetechnologies
isnot beingwidely redlized. Still, it ssemsunlikely that such ambitiouagodsfor
learning and teaching can be met, unless accompanied by widespread, cregtive,
and well-integrated uses of all available technologies, deeply integrated into the
purposes and activities of the classroom. But the synergy can only happen ifitis
asysemwideprocess. Wecannot expect to sseindividual dassroomsand schools
change substantially if the other pieces of the system do not also change (David,
1991).



IT AND TEACHER EDUCATION 119

EchoesFrom the Past

If much of the preceding sounds familiar it probably is. The decades of the
1950s and 1960s generated a greet deal of excitement related to mediated
learningresources. Wediscoveredthat "In order to produceagood film, onemust
first make acorrect anaysisof theteachingtask” (Miller, 1957, p. 14). Wewere
remindedthat it is easy to get thetechnol ogy ahead of the objectivebut that: The
better approach isto try to locate the fundamental educational problems (which
certainly are acute!) and then to see how new techniques can help solve
them.. . Theemphas smust benot onthetechnique, but onthegodsof education”
(Miller, 1957, pp. 32-33). Miller, among others, dsoreminded usthat inaddition
to examining the content of the curriculum, we should take a new look at the
entireeducational process, andthat without fundamental new thinkingwewould
be unableto solve the"crigs in education”.

Later, William Clark Trow (1963) provided an outline for a "sysems'
environment asan gpproach f or schoolsto gain optimal advantagewhenusingthe
"new media'. Trow'splan did provide afundamental new way of thinking, and
whileit hasnot gained widespread acceptance in theeducation community, many
of his suggestions are echoed in the "solution™ proposas for the 1990s which we
reviewed above:

The question that faces educators today is not how any one of these
instructional media can best be used in the schools as they now are, but
rather, how they can best be fitted together, along with the school
personnel, all to become not aids or adjuncts but components in an
educational system. This is something more than training teachers to
employ the new media-use thetoolsand operate the machines. Thenew
technology requires that man [people] learn to cooperate with the ma-
chines. He[They] must know what each component cando, and sofitthem

into subsystems within the larger system. (Trow, 1963, p. 116)

Thus, the obvious task would be to coordinate and integrate available
technologies as components and subsystems in a unified pattern of procedures,
with the overall god of enabling students to achieve desired instructional
outcomes. Under such a system, Trow argued that there was little chance that
teachers would suffer from technological unemployment, but stressed the neces-
sty for agreater degree of role differentiation. Under Trow's plan the functions
of school personnel would differ widely, as would the persondities and percep-
tions required for the various functions. But the staff functions would be
performed by people, and Trow insisted that the schools could not and would not
be dehumanized by the introduction of better technology.

SUMMARY

So what have we learned? Teacher education programs have been involved
with "new", "newe", and "emerging" technologies for at least five decades, and



120 CJEC SUMMER 1992

there have been many impressive examples of effective utilization and integra-
tion of technologies, both in the schoolsand in teacher education programs. Still,
there is nearly universal agreement that many technologies which have been
quite successful in society have had only limited impact on the educationa
environment, particularly relative to instruction and the instructional process.
Causes of "failure' have been frequently documented and some attractive
solutions have been proposed, most of which implicitly suggest an instructional
technology process, involving a synergistic combination of tool, systematic, and
systemic gpproaches. Thechallenge remainsto devise strategieswhich can unify
themany divergent e ementsin order tobringabout actual, not merely proposed,
solutions.
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Distance Education in Schools:
Implications for Teacher Education

Margaret Haughey

Abstract: The advent of sophisticated telecommunications technology In business
and Industry and society's demands for technologically-literate graduates has led
to the piloting of technology-based educational initiatives across Canada. Similarly,
distance education, once considered a different form of education, has changed
the ways learning opportunities for rural schools are organized, and has also
provided opportunities for teachers to restructure classroom procedures to allow for
more flexibility and greater student control of their own learning. These initiatives
have Implications for teacher education including a reexamination of the models of
teaching and learning which are prevalent In teacher-training Institutions, the

Integration of media so that alternative technologies are experienced by student-

teachers, and the exploration of philosophies of Instruction with an emphasis on the
facilitation of learning. Student teachers must be not only competent in the use of

more technologies, but also cognizant of the ethical questions which the use of
technology involves,

Resume: L'avenement des telecommunications perfectlonnees dans le milieu des
affaires et dans I'lndustrle, et unesocietedemandant que lesdlplémes universltaire
solent experts technologues, sont a l'origine d'un projet pllote de formation basee
sur la technologie, a trovers le Canada. Ainsi, la formation a distance auparavant

conslderee comme une forme d'education alternative, a change les habitudes

d'apprentlssage des ecoles rurales et a permis aux enselgnants de restructurer les
methodes d'enseignement en donnant plus deflexibilite et en offrant aux etudlants

un mellleur contrdle de leur propre apprentissage. Ces Initiatives ont aussi une

portee sur laformation pedagogique en provoquant la re-evaluation des modeles
d'enseignement et d'apprentlssage predomlnants dans nos Institutions
pedagoglques. Elles proposent ('integration des medias afln que I'etudlant en
pedagoglepuissesefamiliarlser avec les technologies alternatlvesetpuisse explorer

les nouvelles philosophies de formation et de perfectionnement des methodes
d'apprentlssage, L'etudiant en pedagogle doit non seulement avoir (‘expertise
necessalre a lamanipulation des technologies m odernes mais Il doit egalement etre
consclent de toutes les questions d'ethlque que cette utilisation peut soulever.

The advent of ready access to sophidticated tel ecommuni cations technology
is changing the face of education in Canada. Not only are schools now required
to preparestudentswho aretechnologically literate, educatorshavebegunto see
the potentia of distance education strategies for providing better and more
diverse learning opportunities for students. Both of these initiatives have
implications for teacher education.
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Thesmal rural high school in Canadais changing. Onceforced by lack of
quaified staff to offer only core subjects to its senior year students, today the
school isableto provideamuch greater range of course offeringswhile maintain-
ingahigh expectation of student success, and isabletodo soin wayswhich better
meet the varied learning gyles of students. These changes have come about
through the addition of distance education learning srategies. In Alberta, over
half the high schools are smdl with less than 150 students and with 5 to 12
teachers, (Alberta Education, 1990a) a pattern that is not dissimilar acrossthe
Western provinces. Many teacher education students come from these schools
andwill returntoteachinarural area. They needtoknow how timesarechanging
for rural high schoolswhat the posshbilities are, and what they should consider
in designing learning opportunitiesfor their students. They have the potential
to transform education in rural high schools.

As Knapper and Cropley (1991) note "Despite the growth of distance
education worldwide, there are ill very few programsfor training teechersin
appropriate pedagogicd drategies’ (p. 102). Many of the graduates of teacher
education programs are presently unprepared to use telecommunication tech-
nologies with their students. Few at the high school level have been introduced
to any concept of teaching which does not involve the teacher in expaosition and
coaching. As student teachers, they have been evauated for their ability to
determine objectives, provide an anticipatory set, model the learning, provide
practice, evauate the learning and bring the lesson to closure. Their focus has
been on teacher-centred learning. Furthermore, familiarity with media other
than print such asaudioconferencing, laser discs, and computer-managed learn-
ingis still relatively rare. But the situation is changing rapidly and therefore
teacher education hasto changeaso. Through examininginitiativesindistance
education at the schoal leve, implications for changes in teacher education
programs can be identified.

The Changing Landscape

Duringthelagt three decades, thegradual changein Canadian demography
fromthat of apredominantly rural agricultural population on farmsand commu-
nitiesstrungout acrossthe prairiesand alongthecoagsof Canada, toonewhere
the population is increasingly urban has accdlerated. Economic decline in the
farm industry, greater opportunities for employment and education in larger
urban centres, and adecliningbirth rate have al been identified as contributing
factorsto this population flow. Theseshiftsinpopulation areoccurringat atime
when there are rising educational expectationsfor entry leve to the work force,
and amore informed population on educationa matters. The most immediate
impactof thesechangeshasbeenontheconti nuingviability of rural communities.

For many communities, retention of the local school is consdered amark of
community stability and a potentia enticement for the relocation of industry.
Hence, locd schoal boards and provincia governments have been petitioned to
help ensure that these small schools are able to provide a leve of education
equivalent to that available in urban centres. At the sametime, thereformin
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education movement with its emphass on testing and academic achievement
coupled with business and industry's demand for agreater emphasis on stience
subjects in the senior years have resulted in provincial curriculawhich require
grester numbers of specidist teachers at the high school levd.

Canadais not donein facing these pressures. Barker (1986) listed similar
reasonsfor acomparable situationintheUnited States. Theseincludedthecriss
in the agriculture, the drop in oil prices, the reduction in numbers of people
enteringtheteaching profession, and thegreater numbersof coursesrequiredfor
high school completion. Inthe United States, the move to the cities had resulted
in school closures and consolidations as fewer people were available to carry an
increased tax burden including rising educational cogts (Stephens, 1986;
Williams, Eiserman, & Quinn, 1988). Australia with a small population in
proportion to its land areais facing similar issues of rising educational expecta:
tions and population fluidity (Conboy, & D'Cruz, 1938).

Population shifts have dso had an indirect impact on urban schools The
downturn in the Canadian economy which has led to cost-cutting measures such
as staff lay-offs and the application of technological efficiencies, has influenced
numbers of students to return to high school and upgrade their qualifications.
Many high school studentsareliving on their own and employedfull or part-time:
They want coursesoffered at timeswhich fit inwith their work demands. Aswell,
due to the closure of some specidist vocational programs, the student clientele
hasbecomemorediversein terms of academic achi evement and moredemanding
intermsaf motivation. Ashigh schoolshavebeguntoreexaminetheir programs
to identify wayswhich will better meet these student needs they have turned to
technol ogies as ameans of devel oping alternative instructional strategieswhich
would allow for greater student independence and autonomy.

The Provincial Response

Provincia governments have been involved in developing instructional
aternativeswhich would allow students accessto high school courses since 1919.
All provincesexcept Prince Edward Idand, and Newfoundland which had dosed
its correspondence programs in the mid-70's, have provincial correspondence
schools. The most common format was for the provincia correspondence school
to beresponsiblefor the devel opment of theinstructional materials. Thecourse
materialsweresent out toall studentswhoregistered. Studentssent completed
lessonsto the school where teachers marked the materials and returned them to
the students usually by mail. For students in rural high schoaols, the service
dlowed them to obtain high school credits in courses which were unavailable a
their local high school and many took advantage of the opportunity afforded them.
For 1989-90, Albertaand Ontario each registered over 12,000 secondary school
age students in distance education while British Columbia, Saskatchewan, and
Manitoba, registered between 4,000 and 6,000 students each (Haughey, 1990, p.
2). Although there had been major changes in distance education in the post-
secondary sector from Radio Farm Forum in the 1920s to television inthe 1950s
and computers and satdlites in the '70s (Muggeridge, & Kaufmann, 1982), few
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of the provincia correspondence schools were able to explore these dternatives
due to lack of funding.

Faced with increased demands for greater access to educationa programs,
and concernsfor equity among rural and urban schools, provincia governments
began to explore ways in which high quality programs could be made available
to dl high schoal students through the use of communication technologies.
British Columbia focused on the regionaisation of the correspondence schoal
sarvices so that marking was done by locd teachers paid on a piece-work bagis,
and administration was handled by aloca school district. Each regiona school
hasexplored avariety of technol ogiesincludingfax machines, computer networks
and audioteleconferencing. The advent of the Saskatchewan Communications
Network, an interactive video system involving satellite and microwave broad-
cadting has quickly expanded the options now available to schools in that
province. Manitoba Educationa Teevison, begun as a pilat project in 1984,
provides avariety of broadcasts which support in-school and provincia corre-
spondenceprogramsthroughout the province (Smard, 1989). The Smal Schools
Project, begun in 1985, initially used audioconferencing and some computer
conferencing on the provincia computer system. Using combinations of audio
and computer conferencing with print materials, 15 courses were taught each
sF=meder tostudentsin over 20 schoolsacross 15 subdivisionsin 1983 (Education
Manitoba, 1988, p. 34). In 1990, piloting of coursesto 45 sitesusinginteractive
satellite broadcasts was begun. Newfoundland has begun to use the province's
extendve audioconferencing network on aregular basisfor high school instruc-
tion. Asall of theseprojectsindicate, accessto modern communication technolo-
gies has the potentia to transform thinking about high school instruction.

TheAlberta Stuation

In 1987, AlbertaEducation initiated apil ot program in southeastern Alberta
involving 10 school jurisdictionsand | Sschools. Cdled theDistanceLearningin
Snall Schools project, it was designed to explore the advantages of locally-based
teacher markers, and the impact of technologies such as fax machines and
audioconferencing on the provision of high schoal instruction. Theproject wasso
successful bothintheincreasesinnumbersof studentswhoregisteredfor courses,
and the numberswho completed their courses successfully, that the project was
expanded to 28 schoalsin its second year (Clark & Schiemann, 1990; Gee, 1991).
Alsoin 1983, Alberta Education began a second pilot project, DistanceLearning
ProjectNorth, thistimein the northwestern sector of the province This project
focused on the implementation of computer managed learning software for al
high school mathematics courses which accessed a test bank and provided
individual tegts, as well as recording student scores on an appropriate record
keeping system; the use of an audi oconferencing and audiographics system; and
the deve opment of partnershipsamong the participatingjurisdictions. I n 1989,
the Minister of Education announced an equity grant for 145 smal schools
throughout Alberta "to provide qualifying school jurisdictions with funding to
enablelow enrollment senior high schoolsto of fer awider range of student courses
than under present circumstances’ (Alberta Education, 1989, p. 2.2).



DISTANCE EDUCATION IN SCHOOLS 127

Since then, most jurisdictions have joined one of six consortia for the
provision of distance education while a small number have chosen to offer
distance education within their ownjurisdictions. In genera, studentsusethe
provincidly prepared instructional materias, and are often required to attend
distance education dasses where they work on these materia's independently.
They have the active support of a teacher on staff and the ability to cdl their
teacher-marker for adviceand assstance. Thestudentssend lessonsby fax and
usually receive areply within 48 hours. The CML data base system is being
expanded from mathematics to include other stiences Somejurisdictions have
transferred some of the mathematics programming to a CAI-CML format on
Macintoshes, and the extent of audioconferencing varies with the jurisdiction
(Hough, 1992).

In describing the variety of modes which have been developed, the Alberta
Digance Learning Centre has focused on systems of delivery. They have
identified four modds

e The first is the traditional correspondence modd where students return
materiasdirectly to the provincia centrefor marking.

»  Thefocus of the second model iscomputer-managed learning. Studentswork
ontheir distanceeducation material sunder the supervision of ateacher who
monitorstheir useof theCM L systemf or assignmentsandexaminations,and
provides additional marking and assistance as necessary.

e Inthethird modd, students distance education assgnmentsare marked by
teachers who are either on the school staff or who are hired specificaly to
provide this sarvice, often on a part-time bass. While the first modd
presumes that the student will work independently with little or no formal
supervision or support in schoal, the third mode includesthe provison of a
distance education teacher who monitors the progress of the student and
supervises the work often in aspecia distance education room.

e Thefourth modd, isrealy an expansion of the third modd, with anetwork
of schodls al of whom have implemented the third modd, linked through a
central consortium director, and all potentially using the same teacher
markers (Alberta Education, 1990b, pp. 10-14).

Although these modes highlight some of the differences between the tradi-
tional correspondencemaode and the new distanceeducationversions, such asthe
greater attentionto student support and supervision and theuseof locd teechers
astutor markers, they are unableto surface the pedagogica issues surrounding
theimplementation and integration of distance education. In areview of schools
and consortiain Centra Alberta, Hough (1992) described avariety of formatsfor
the provision of distance education from students studying independently with
little supervision to students from different schools who formed tel econferenced
"dasxs' and weretaught by ateacher at yet another school. Therewassimilar
variation among the tutor-marker employment practices used by consortia
Some consortia used an agent board to hire and assign all tutor-markers, while
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others left those functions up to the individual jurisdictions. Some encouraged
tutor-markers to be part of the school staff, while others employed part-time
peoplewhoworked from their homes., What ismogt notableisthevariety of ways
in which schools and consortia addressed the provision of distance education.

The Teachers Response

Although there was avariety of administrative arrangementsfor theimple-
mentation of distance education in the schools, teachers varied less in their
regponse to distance education. Most of the teachers and principals to whom
Hough (1992) spoke felt that while face-to-face instruction was the best method
of instruction, a good distance education program was an acceptable alternative.
Although hedid not exploretheir reasonsfor thisconclusion, some princi palsand
teachers sooke of their concerns that the provision of distance education would
depletethenumbersof studentstaking regular instruction and hencelead to staff
layoffs. One principal explained that the only distance education coursss he
dlowed his students to take were those for which the school could not provide
cdassoom ingtruction. In contrast, another administrator, faced with this
concern by teechers, replied that perhapsstudentswerevotingwiththeir feetand
classroom instruction needed to become moreinteresting. Underlying teachers
concerns were suggestions that declining enrollments caused by provision of
distance education courses would deplete small staffsin that students would opt
for distance education because it seemed easer; that the design of distance
education materials was a series of read and do worksheets which denied the
complexity of theteachingact; and that distance education could not providethe
persond coachingavailablein aregular classroom. If distance education istobe
accepted asalegitimate instructional/learning strategy for sudents, then these
teacher concerns need to be addressed.

The Impact on Saffing

Thefirst concern identified by teachers was the impact of distance education
on staffing.  Schools throughout the consortia and within jurisdictions adopted
various ways of restructuring "school" to accommodate distance education asan
aternative within school rather than an aternative to school. No schodl in
Hough's study (1992) had ,to lay off teachers due to the impact of distance
education. Instead, principas sought to work with other schodls (the Distance
Learning CentreModd 4) to ensurethat there was suffi cient employment for all
their teachers. Inaschool wherestudentswerepermitted totakeany coursethey
chose, theprincipal notedthat thedemandwasfor awideningdiversity of courses.
He pointed out that the school was now better able to provided appropriate
instruction in courses of interest to non-university or college bound students;
courseswhich theschool could not have offered without distanceeducation. Many
principals were able to provide dternatives without staff reductions,; those
principals who were least supportive of distance education ssemed to find the
threat of declining enrollment leading to staff |layoffsto beaconvenient rationale
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forretainingthestatusquo.

Principds could try to maintai n the status quo and limit distance education,
thereby negating promises of access and equity, or they could seek dternative
structures which would employ teachers in ways other than as a dassoom
teacher. Preferencesfor established routines was another aspect of thisissue.
While some principalschoseto consider their students as acaptiveaudience, and
assigned them all to classroom instruction, others gave teachers the option of
using distanceeducation inacombined classof asingle gradebut multipleability
levdls In some cases, teachers chose to teach the average and high ability
students directly, while lower ahility students were assigned to distance educa:
tion (Clark & Haughey, 1990). This marginalization of those students who had
the mogt difficulty reading and staying on task meant that discipline problems,
absenteaiam, and non-completion were likely outcomes, fueling the teacher's
reluctance to alow high ability students to become involved in distance educa
tion. Also, some teachers found it difficult to move away from the presentation
of idees to the facilitation of learning.

Many teachers at the high schoal levd saw themsalves as subject goedidids.
They enjoyed an instructional format which involved them as expert in present-
ing information and engaging students in questions. When their students took
adistance education course, these teachers spoke of their loss of enjoyment of the
dramaof teaching, andtheir lossof frequent contact with "good' studentswhodid
not need their advice and assistance. They found it difficult to spend timeaiding
students to find information rather than in providing the information directly
themsdves. They were concerned that the students might not absorb the
information correctly or ssewhereit related to other idees. They worried about
their ability to monitor individual learning. This diversity was most evident to
themintheir lossof control of thepace of instruction; instead they werefaced with
constant marking which was inevitable when every student was at a different
placein the course.

Implications for Teacher Education
There areimmediate implicationsfor teacher education. While eementary

teechersareexpected to provide afacilitativeenvironment which alowsstudents
to progress a their own pace, high school teachers have tended to dress the
transmission of information to a much more homogeneous group of students.
Distance education provides an opportunity for teechersin training to explore
alternative pedagogica approaches to learning. Such training needsto involve
greater attention to student characteristics such aslearning styles, aswell asto
teaching and management srategieswhich alow for individualization of instruc-
tion.

The Loss of Interaction and Immediate Feedback

Teachers were concerned that distance education did not alow for the
coaching and interaction of aregular classroom. Earlier experienceswith corre-
spondence programswith afailure or non-completion rate of dose to 70% (Ges,
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1991) were taken into account when the first pilot program, the Small Schools
Project, was designed. A staff member in each school was assigned to be the
distance education coordinator and was responsible for monitoring student
progress and providing advice and encouragement. A completion rate of doseto
90% (Hough, 1992) confirmed the importance of persona support for students
who were unused to taking responsibility for their own learning.

Thespecificcircumstancesfor distanceeducati on studentsseemed tovary by
school, and was influenced by size of school population, number of distance
education students, availability of staff, and appropriatefacilities. Hough (1992)
described schools where students taking distance education courses studied
independently and were supervised on acasua basi sby ateacher who had other
responsbilities. Sometimes these students sat at the back of a dasssoom and
obtained help when the teacher was available. Some studied in the library or
counsdlor's office and phoned or faxed their teacher-marker for assstance. In
thesesituations, distanceeducation wasviewed asan independent dternativeto
dassingtruction.

Hough dso described schools where principals had reorganized school
timetables so that all students taking distance education courses had these
courses at specified times, and were expected to study in the distance education
room under the supervison of a specificaly assgned teacher. This teacher
monitored their work, provided advice and encouragement, faxed their assgn-
mentsand recorded their grades. For educatorsin theseschools, theprovision of
support and assi gance was consdered integral to successin distance education.
They saw distance education courses as needing teacher intervention to be
satisfactory learning experiences.

In those situations where students were assigned to a distance education
room, the designated teacher was often required to supervise students who were
simultaneoudly working on a wide range of courses. Students could call their
tutor marker or talk to another teacher in the school when they had a specific
problem which thesupervising teacher could not address. Students successrate,
which varied little among all the schools Hough (1992) surveyed, offers some
evidence that while students benefitted from the concern and support for their
progress provided by the distance education teacher, they did not require the
specific coaching and interaction which the teachers thought was necessary.

Implications for Teacher Education

As Goodlad (1990) has pointed out, much of what passes for instruction in
classrooms involves extended amounts of teacher talk, a point identified much
earlier by Jackson (1968). Teachers need to be more cognizant of and proficient
in providing learning opportunities which engage studentsin actively construct-
ing their own understandings from the information available. They should dso
know how to hel p students assesscritically what they read so that they can move
more quickly beyond assimilation of the facts to integration of the information.
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The Design of Distance Education Materials

Teachers concerns about distance education were most evident in their
reactions to the use of prepared materids and their lack of knowledge of the
instructional design process. Accordingto Ullmer (1989) the most commonview
of ingtructional design

usudly entails a teaching regimen which emphasi zes instruction-cen-
tred, verbal exposition; an associated image of the learner as alargely
passve, word-processing, fact-storing mechanism; and a governing
ideology that callsfor little more than orderly information transfer and
assmilation. The implied instructional design mandate is to supply
materialsthat enableteachers, likefarmers, to" cover theground”, (p. 96)

Kerr (1989) in an examination of teachers reactions to technology, pointed
out that the highly structured, systematic format dosdly associated with instruc-
tiona design is in many ways the antithesis of what we know about teachers
planningstrategies. Inreviewing avariety of studieson teachers approachesto
planning, he concluded that "in dl these casss, emerging evidence highlights
agpects of theteacher'swork that are ambiguous, uncertain, difficult to cast into
the moldseducationd technologists havewrought” (p. 8). Kerr went onto point
out whereteachers put most emphasisin their planning for instruction: "Teach-
ers idess of their work, then, focus on the ‘wisdom of practice,’ and on the value
of theirindividual connectionswithstudents' (p. 8) and hestressed that teachers
"cregte for themsalves a classsroom world which reflects both their assumptions
about teachingandtheir preferred waysof workingwith students' (p. 8). Itislittle
wonder that teachersweredismissive of material swhich did not match their own
designsfor instruction and which did not includemuch persona interaction with
individual students.

Teachers in planning for dassoom instruction most often begin with a
specific teaching strategy related to aparticul ar concept or s=t of idees. Asthey
teach they try to include examples which will provide learning bridges for their
students. Sometimes the strategy involves using media other than print,
chakboard, or overheads but in many dasses, especidly at the high school leve,
the textbook is ill the most important resource for students and teacher. Itis
not surprising then, that teachers found the eesiest way to incorporate distance
education materiasinto their classroom teaching was to adopt them as texts.

Unlike teachers dassoom practices which are essentialy private and
temporary (Jackson, 1968, Lortie, 1975), distance education materiasarepublic
documents and are thoroughly evaluated before they are released for publication
(Thorpe, 1988). In Alberta, thisusually begin with the appointment of aproject
manager, a practicing teacher or teacher consultant who is seconded to the
Digtance L earning Centre to develop amodular outline for the course based on
the provincial Program of Studies. This outline detailsthe instructional design
of the courseincluding both the sequence of topi cs and the probabl e instructional
drategies for each topic. Once this design outline has been approved by an
advisory group, a number of teachers are hired to work on development of
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individual modules, usually over thesummer period. After receivinginformation
about appropriate print designs, the teachers work collaboratively to write the
text and questions and design assignments for each module. The teachers vet
each other'swork, providing adviceand critiques on aweekly basis. Inthisway
the module writers develop similar ways of addressing students, consistency in
expectations for students, and asimilar leve of language use for the modules.
Thesemodulesarethenreeval uatedfor cons stency of devel opment, for appropri-
ate progression of idess, for accuracy of content, and for variety in levd of
questioning from recal to synthesis and from concrete to abgtract. Where
necessary, the modules are rewritten to meet these expectations. They are
evauated for gender, and racia bias. Finaly they are organized to meet design
specificationssuch asthe amount of white space, standardized levelsaof headings,
and use of graphics and drawings. After afina vetting, they are printed and
packaged (Stanley, 1990).

These distance education course modules differ from textbooks in a number
of significantways. First, they are developed by experienced practicing teachers
to meet the particular objectives of the provincia curriculum o they include al
of the required areas and are designed to extend the knowledge baselearned in
previous grades. At the same time, when a unit requires knowledge of a
previoudy learned specific procedure or skill, an optional, mini update unit is
provided for thosestudents who wish to review their knowledge prior to proceed-
ing. The modules themsalves are designed to st out clearly what the student is
expected to learn through avariety of activities, and in-text assgnments, where
the student can test how much has been learned before moving on to the next
section are provided. Such aformat, however, is not limited to reed, think, and
writeexercises. Just asis possblein teacher-directed instruction, afull rangeof
instructional strategies including problem-solving, games, discovery learning
and information-seeking isprovided to engage learnersin taskswhich will likely
helptofacilitatetheir learning. Activitiesarechosento cater todifferent learning
syles, thinking levels and interests and where possible anumber of alternative
exercisessareincluded to providechoicesfor thelearner. At theend of aunit, both
"extrachelp” and "enrichment" exercises are provided. As Shulman (1987) has
pointed out, experienced specidid teachers have deveoped a repertoire of
information specific to the content area including knowledge of likely student
mistakes, preferred instructional drategies for specific content aress, and
knowledge of the teaching structure of the subject as distinct from the structure
of thediscipline. When distance learning materid s are devel oped by a cadre of
such teachers, theinstruction islikely to bericher than that provided by asingle
teacher who has had fewer opportunitiesto teach that curriculum.

Implications for Teacher Education

One of the most important aspects of teacher education isthe devel opment
of expertiseinthedesign of instructional materials. Students arerequiredto be
ableto plan for instruction in ways which take into account individual students
learning yles, their leve of prior knowledge, and stage of devel opment as well
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as showing evidence of their own knowledge of the subject matter. Often,
students begin with teaching plans which are highly teacher controlled. Unfor-
tunately, since practicing teachers have limited opportunities to observe each
other teach or to discussthe merits of various teaching drategies, their opportu-
nities to develop a wide repertoire of teaching srategies are limited. This is
expecidly 0 when they teach in smal schools where they may be the only
goecidid in that areaon staff. Too often, the emphasisin teacher education has
been on the devel opment of generic teaching skills such as the devel opment of
objectives, the presentation of information, the provision of practice questions
and the closure of the lesson. These skills focus on the teacher rather than the
learner and, while important, give no recognition to the development of what
Schulman (1987) referred to as the teaching structure of the subject. More
attention needs to be given to the development of drategies which focus on the
learner and the pedagogy of the subject.

Approaches to Learning

Many teachers support a curriculum design which is based on a sysems
moded of objectives, activities and evaluation, and subscribe to a theory of
knowledge as information dissemination. For theseteachers, teaching involves
transferring information to learners.  Other teachers, who assart that the
curriculumshouldbedesignedtoalow individua studentstoconstruct their own
understandings, subscribe to a congtructivist theory of knowledge. For them,
knowledgeisconstructed by individual learnerswho make senseof information
intermsof their own experiencesandteachingisthefacilitation of thislearning.
Inthesesituations, theclassroomteacher'staskisto provideenough information
tochallengestudents thinking, to hel pthemwork through informationcriticaly,
andto relateinformation to their own experiences. Atfirst glance, itwould seem
evident that sysematic teachers would support the use of distance education
materia s while constructivigt teachers would not. But the increasingly sophis-
ticated designs used in distance education materias are based on a learner-
centred philosophy which provides support, encouragement, and instant feed-
back to students through solutions, diagrams, explanations, and guides, and
dlowsfor student choice (Stanley, 1990).

Facilitator manual swhich outlinevariouswaysto usethe materials are dso
providedtoteacherssothat thematerial scan beused effectively by teacherswith
differing philosophies. The facilitator manuals stress the importance of each
component of an open learning system: Thelearning package, student support,
and management. The need to be cognizant of student reading leves is d<o
addressed. Teachersareencouraged tomaketheir teachingmorel earner-centred
by promoting learner self-confidence and providing support and guidance to
individuals and small groups, and more student-active through the use of
drategies which involve students in designing and working through problems
and questions.

In an earlier review of distance education practices in schools, Haughey
(1990) identified four learning models based on distance education. These may
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provideabasisfrom which teachers can exploretheir curricular assumptionsand
the patterns of interaction which direct their teaching. These four models areas
follows.

Teacher-controlled, whole class, learning;

Teacher facilitating, smdl group learning;
Student-controlled, teacher-supervised, learning; and
Student controlled, independent learning.

Inthefirst modd theteacher continuesto teach theclassasagroup and uses
thedisanceeducation materia sasatext. Theteacher introducesthelesson, the
students work individually on the unit, the teacher brings the unit to closure,
providesareview, and evauatesthe students work. Thereishighteacher control
of thelearning situation, and block pacing. Thebenefits of distance education are
inthedetal and variety of theindividual unitswhich are usually designed to be
moreinteractivethan atextbook. Teacherswhowererequired to teach asubject
which was not their specidization found this method hel pful as did teacherswho
wanted to explain concepts or introduce ideas themsalves in ways they thought
would be clearer for students than the introductions provided in the distance
education materids.

Inthe second modd, theteacher dividesthe dassinto small groupsbased on
student ability and alowsthese groupsto proceed at variable rates. Whilethe
teacher sill introducesnew unitsand monitorsand eval uatesstudents work, the
student group becomes the learning unit and often uses cooperative learning
drategiestoensurethat all membersofthegroupareall ableto proceed together.

Inthethird modd, studentswork on distance education materia sindepend-
ently or in small groups and the teacher evaluating their work may not be the
teacher in the classsoom. The dassroom teacher works with studentsindividu-
aly but doesno large group instruction. Wheretheteacher isaspecidis inthe
subject, studentsin difficulty may receiveindividual assstance and the teacher
will evaluatethestudents work. Wheretheteacher isnot aspecidist, theteacher
may provide individual encouragement and assistance with general comprehen-
son or management questions but will encourage the student to contact the
teacher who will evaluate their work for specific advice and direction. Students
may pace themsdves and keep their own record of marks for their work or the
teacher may be required to monitor and chart the students progress, fax
assgnments and record grades. In this modd evaluation is separated from the
other aspects of instruction and often coaching or tutoring was d<o provided by
someone other than the classoom teacher.

In the fourth modd, the student is soldy responsible for completing the
distance education materids. Thereisno assgned classsoom wheretheteacher
isrespons blefor assging students, monitoringtheir pacingand recordingtheir
grades. Instead, some students Sit at the back of a regular classoom while
another dassisin progressor in thelibrary, whileothersstudy at homeor work.
The student has the opoortunitv to contact the teacher who will mark their
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assgnments for advice and tutoring, hence the most common name for these
teachers who are not assigned as a dasssoom teacher is the "tutor marker",
highlighting the two most common functions which they provide.

Although these moddls highlight the progresson from teacher control of the
pace, content, presentation, and eval uation of instructionto student control of the
pace of instruction, the Distance Learning Centre's control of the content and
presentation, and the tutor marker's responsibility for evaluation of the work,
they do not include the sSituations where teachers are given combinations of
students, sometimesami xtureof distanceeducati on andface-to-facestudentsfor
thesamesubject. Insome schoals, teacherswho did not have enough dassesfor
a full teaching load were assigned to be tutor markers for students in other
schools  Another alternative was for teachers who had few students in their
dassss to be assigned distance education students from other schools who
registered for the equi val ent di stance educati on courseand were considered part
of that dass. In some of these "dasses’, the teacher taught both their in-schoaol
and distant studentsusing the prepared curriculum materials from the Distance
Learning Centre. In Situationswherein-school teechersweremarkers, students
were encouraged to contact the teacher for advice and encouragement. Although
someteachers treated this situation as sSimilar to an independent study, others
were ableto integrate distance educations materials into their regular teaching.
Someteacherswrote additiona materids, testsand gnmentstomatch their
own teaching interests, and some teachers made videotapes of science experi-
ments to help their distant students understanding.

What is evident in these uses of distance education materials as part of
dassroom ingtruction was the ways in which teachers were able to move beyond
the use of the distance education materials as texts. Some teachers focused on
providing a supportive climate for learning while others thought it essentia to
provide bridges between the new materias and what had been taught before.
Theseteacherswerecritica of theway some conceptswere presented and sought
toenhanceandsi mplifystudentl earningbyteachingtheconceptsthemselves. As
teachersbecamemorefamiliar with thestructure of the materid's, their concerns
lessened. Becausethedistance learning materialsincluded all the conceptsand
skillsrequired for that course, some teachers permitted studentsto proceed at
their own pacerather than betiedtothe progress of thedass (Clark & Haughey,
1990).

Implications for Teacher Education

Teacher education programs should not only provide opportunities for
students to explore differing philosophies of education but should also model
learner-centred, student-active education.

Thevariety of grategies for the provison of distance education which have
been developed by practicing teachers highlightsthe importance for teachers of
being ableto recognizeand articul atethei r own assumptionsabout teachingand
learning, of recognizing which strategies might be best in which situations, and
of being competent in the provision of thestrategy itself. Theseteachershad well
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deveoped repertoires of teaching drategies which complemented their under-
ganding of the subject matter. Perhapstoo much attention has been paid tothe
development of generic teaching sKkills at the expense of developing skill reper-
toires which are linked both to specific subject fields and to teachers actua
planning drategies.

Using Various Media

Teachersinvolved in distance education most often work with combinations
of print; fax; telephone; videotape; audioconferencing, often with audiographics;
and computers. Of these, thecombination of print, fax, and telephoneisthe most
common. Wheremateridshavetobe bleto studentswhether studyingat
homeor at school, and regardless of economic background, the addition of specific
hardware technologiesis limited by theleve of acquisition of society in generd.
Now that videotape players are easily accessible, distance education materials
should include more visua materiasto enhancethe understanding of students.
In one school, the stience teachers had made a number of videotapes to help
students see the experiments being performed. Such tapes are easily made and
can be updated asteachers obtain feedback about what studentsneedtosse. They
dso have the advantage of instant replay and multiple repetitions which are
controlled by the student learner.

Audioconferencingamong schools, which had been specifically encouragedin
the Distance Learning Project North pilot because of its success in the Small
Schools Project, has not been implemented in Alberta as widely as originaly
planned. Mainly, this has been due to the need for coordination of school
timetables within and acrossjurisdictions, a difficult task in smal schools in
particular. Whereteachershave used audioconferencing to support and extend
digtance learning materials as well as where audioconferencing is the main
teaching medium, students and teachershavefound the system to be successful.
(Bohnet, 1992). Teachershavefound studentsto beappreciativeoftheinteractive
nature of their instruction, and the intervention of an on-site moderator to
monitor student behavior has not been necessary. The use of audiographics,
epecidly wherethey aretransmitted and stored ahead of time, hasadso been an
additiona bonusin enhancingstudents learning. Successful audioconferencing
is highly interactive, both student to student across Stes as well as student to
teecher. This means that each student has to be responsible for reading and
working independently through much of the material which the teacher would
proclaim in a dassoom situation.

In generd, the use of computers has been confined to accessng the CML
mathemati csdatabasefor tests, examsand scoring of regponses. School boards
expressad some dissatisfaction with the particular generation of computer which
was first introduced and which within ayear or two needed upgrading to handle
the increasing capacity of the database or fast retrieval for multiple stations
(Haughey, 1992;Gonnet, 1991; Hough, 1992). Although most of these problems
have been overcome, the budgetary implicationsresulted initidly in somewhat
less support and interest in sustaining the CML program at the senior adminis-
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trative leve. At the same time, those teachers who have learned to use the
program and set their own parametersfor their students, havefound theprogram
tobevery helpful in encouraging and sustai ning students' interest in the subject.
The mathematics program aso acquainted teachers with a range of resources
from graphicsprogramsfor thecomputer, to videotapeswhich illustrated difficult
conecepts. In reviewing teachers use of CML, Clark and Haughey (1990) found
that al four learning modd s were present suggesting that the philosophy of the
teacher towards distance education was the major factor in the implementation
of thistechnol ogy.

Implications for Teacher Education

Acraoss Canada, anumber of pilot projectsarein operationin both e ementary
and secondary schools. They dress technology based education, independent
study, and integrated multi-media systems such as the use of sophidticated
authoring programs to involve students and teachers in designing appropriate
learning events. Aseducatorstakeserioudy thedemandsto provide appropriate
technologica education, the numbersof these projectswill increaseand teechers
need to be prepared to work with a variety of media to create new learning
opportunitiesfor students.

Teachinginstitutionsneedtoincludeinstructioninvolvingavariety of media.
Kerr (1989) dso raised this point:

Teacher trainingclearly needstoincorporate moreinformation about and
experience with educational technology, both hardware/software and
process. But presenting these conceptsin an isolated class reduces new
teachers abilitiesto see how educationa technology might be connected

with their own teaching field, (p. 12)

Firgt, they needto mode it themsdvesthereby givingstudentsexperiencein
this form of-learning and some practice in appropriate designs for learning, and
where possible, beginning teachers a so should have opportunitiesto experience
the successful use of technology in the classroom.

Second, media should become an integral teaching medium since it can
enhance student opportunitiestolearn at their own time, place, and pace. Third,
teacher education graduates should be aware of the ethics of technology
(Franklin, 1990) and consider technol ogiesas morethan meretoolsfor extending
instruction. Just as they should give greater attention to various models of
instruction, beginning teachers should aso have explored the implications of
instructional design and distance education as technologies themsdves. While
these technologies have the potentia to focus on the possibilities for learner-
centred education, they can aso be used to provideamore covert form of teacher-
controlled mass education.

Fourth, studentsin schoolsareaready media-literate. Not only arestudents
sophigticated consumers of video, and experts at telephone tak, they are
increasingly athomewith computer programs. Beginningteachersneedto better
understand how thesetechnol ogiescan beintegrated for instruction. Theuseof
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recent innovations such as dbases on CD-ROM and video discsisexpandingthe
optionsavailableforteachers(Gee, 1991). Teachershavetodeve opstrategiesfor
working with distance education students which include more of these options.

Sinceteachers own discipline-specific knowledgeisamajor influenceontheways
they might employ distanceeducation, moreemphas sneedsto begiventomodels
of teaching other than the generic teacher-centred modd. Findly, distance
education may betheavenuefor teacher continuing professiona education. Like
their distance students, non-urban teachers are often penalized by lack of access
to university programs. Using avariety of distance education formatsto provide

accessto graduate programs, would not only provide equity to teachersin terms
of programming, it would aso help them continue to explore teaching and

learning options which they could then implement in their own schools and
jurisdictions.
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Collaborative Instructional Design as
Culture-Building

Katy Campbell-Bonar
AltonT. Olson

Abstract: Despite the critically reflective work of the past decade, we think that m any
theorists have not gone far enough In urging a re-orientation In design models In
which Inter-Instltutlonal teams must work cooperatively over a long period of time.
One essential way in which the design process in a collaborative team approach
differs from the existing rational systems approaches Is In the creation and use of
cultural tools during the design process. The traditional models, which are linear and
algorithmic, fall to take into account one of the unique products of a collaborative
design process: that of culture-building. In this paper the social processes of culture-
building during a collaborative instructional design team effort will be examined
retrospectively, We believe that a new perspective on collaborative instructional
design will help project managers and instructional designers become attuned to
the social interactional nature of the team-based instructional design process.

Resume: Malgre les serieuses remises en question des dix dernieres annees, nous
croyons que les theorlciens ne sont pas alles assez loin en proposant une re-
orientation des modeles au sein desquels les equlpes inter-Institutlonnels dolvent
travailler en collaboration, durant de longues perlodes. Une difference majeure
entre le processus de cooperation entre equipes et les systemes existant est la
creation et (‘utilisation, au cours de la creation du modele, d'outlls culturels. Les
modeles tradltionnelssont lineaires et algorithm iques et ne tiennent pas com pte des
rejalllissements exceptionnels que le modele collaborateur peut avoir, c'est a dire
la collaboration culturelle. Dans cet expose, I'evolution soclale de la collaboration
culturelle en cours de creation du modele cooperatif de formation sera examinee
en retrospective. Nous croyons qu 'une nouvelle perspective du modele cooperatif
de formation pourra aider les chefs de projets et les concepteurs de modeles de
formation a mieux comprendre la nature interactive du milieu social du modele de
formation base sur le travail d'equlpe.

What theartist and the cresativescientist havein commonisthat bothare
makersof form, onequdliitative, theother theoretical, who of fer visimages
of the world. When the images are well-crafted they provide compelling
schematathat capture both our attention and our alegiance. Theforms
wecdl art and science, riteand ritual, not only provide schematathrough
which we experience the world, they are aso forms through which we
representiit...

Elliot Eisner, p. 16, 1933
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Traditionaly, instructional technology has evolved and has seen itsdf asa
subculturewithin itsfields of application, such asteacher education. By thiswe
mean that ingtructional technology has not been considered an integra part of
teacher education, often exidting, if a al, as a support unit in faculties of
education. Efforts to bring faculty into the instructional technology subculture
havetypicaly resulted in short term invol vement from which no lasting changes
in perspectiveemerge. In thiscase, theoutsider isacculturated to the prevailing
rational view of instructional planning. Acculturationisaone-way transmission
of knowledge and skills which often entails no lasting commitment to the value
system of the subculture. In the collaborative desgn project described in this
article it became evident that acculturation, which presumes the exisence of a
larger culture, did not adequately characterize the process in which we were
engaged. For us, characterizing the processof collaborative instructional design
asacculturation wasinappropriate: the nature of acollaborative design process
reflectsculture-buildingingead. Admittedly, theremust beaspectsof accultura-
tion in a project such as this, for example, learning to use specific technical
language. However, in our experience culture-buildingwasan important comple-
ment to acculturation in the hard work done at the beginningto make the explicit
plans(of aningtructional system) part of theimplicit, tacit knowledgeof theteam
members as an interactive, recursive process in which the participants shape
artifacts and process and are, in turn, shaped by them. Culture-building goes
beyond team knowledge-building, which we see as making surface accommoda:
tionstothepersona/professiona agendasofindividua teammembers. Thismay
beonereasonwhy "traditional instructional design teams, workingwith linear,
agorithmic modds, are notorious in their failure to coexig without difficulties
(Naidu, 1988).

Inthisarticletheauthorspropose an dternativeto theview of instructional
design as arational, systematic process reflecting acculturation of design team
members.  In describing a successful, collaborative videodisc design project
retrospectively, wefound that the characteristics of an instructional sysem did
not fully reflect our experiences in theproject. Our experienceswere closer tothe
cregtive process described by Ivor K. Davies (1991) in another context:

Attempts to make ingtructional development a craft or a science have
supplied in the first case a heuristic and in the latter case a recipe or
agorithmthat haslargely failedtoreai zethepotentia of ID. Toacertain
extent, the problem arises from a misunderstanding of the nature of art,
craft, and science... (p 96)

Indeed, Davies has identified what for us became the tensgon in trying to
reconcile our craft knowledge of teaching with the technical imperatives of
systematic ingtructional design modds.  there is not a recognition of the
importance of artistic endeavour in thecresation of instructional materials. Our
disstisfaction with this dill-prevailing view has dso been voiced by other
r(nemt;ersofthed%i gncommunity: ssefor exampleBeckwith (1988)andMitchell

1989).
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EMERGING PARADIGMSIN
INSTRUCTIONAL DESIGN

Emerging paradigms in instructional design seek, in part, to reconcile the
rational view of design as product-oriented optimal blueprint and design as
process-oriented and ontologically-based. At the sametime asthere is growing
interest in the nature of teacher thinking, theorists such as Tripp (1991) and
Schon (1983,1987) are exploring the possibility that designers may usedifferent
approaches at different times on different kinds of problems, and that the
decisonsmay beat least partly intuitive (Tripp, p.5., 1991). Incurriculumtheory,
acritica, interpretive understanding of instruction is exemplified by Joseph
Schwab who describes the four commonplaces of learning: the teacher, the
student, the subject matter, and the milieu. These four form the starting points
of developing atruepractical knowledge. Thisnon-legitimated agpect of design
is significantly different from an objectives-driven technical modd according to
Hlynkaand Bdland (1991).

Even if an ingtructional developer is striving mightily to be scientific and
systematicin thedesign of an instructional system, many of the decisons
madeinthe course of devel opment will beaesthetic, intuitive, experientia
and phenomenological...Critical paradigms provide a mode of inquiry
which can provide insight and information which goes beyond the poss-
bilities of scientific inquiry... (into) therealm of art. (p 9)

In its transformative orientation this paradigm, along with eements of the
Situational-interpretive orientation, ssemsto best reflect Schon'sview of design-
as-didogue and Banathy's (1987) reconceptudization of design as dialecticd,
spirdic, and holigtic, and may provideaconceptua framework for examiningthe
collaborative design process as onein which participantsengagein the construc-
tion of a meaning-full instructional plan through conversation.

AsDavies (1991) suggests, design involvesasubtleand senditiveblend of art,
craft and science according to the needs of the task and thepeopl e invol ved in that
task, which culture-building underlies. Highlighting the design, development,
implementati onand eval uation stagesof i nstructional desgn—inthebdief that
these somehow confer the status of scientific endeavour — is, in fact, reinforcing
the craft sde of what is essentially a creative act of inquiry (p 96). Collaboretive
design activities may contribute to this process by enhancing cresetivity and
making it possible to generate solutions that will be considerably different from
those generated individually.

Davies (1991) posestwo questionsfor thefield: How caninstructional design
as a concept be communicated? and, What dimensions of knowing does it
recognize? Webdievethat areorienting of the concept of instructional designto
celebrate the role of crestivity, imagination, reflection and collaborative conver-
sation will better represent the essential humanness of the process.
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Instructional design activity has moved from the behaviourist orientation
of thesxtiesthrough acognitivist orientation in the eightiesto amore construc-
tivist view in the nineties. This latter paradigm consders the mterrel atedness
of the teacher and the learner, the essential agpect of the teacher-as-planner
resding in the knowledge structures and instructional plans that he/she con-
tains. Inthissense, theteacher, partly by virtue of once having been a student,
and partly by praxis, actsasthe student'svoicein thedesign of instruction. And
the interaction of the learner's cognitive operations within the entire process of
theinstructional system leadsthe learner to construct new cognitive structures
and operations (Streibel, 1991).

Lucy Suchman (1987), in exploring the user's interpretation of plansin an
expert system, questions whether any one theory or modd, in our case of
instructional design, can beusedto guidetheactionsaof thelearnersor practition-
es. Inparticular, how can the cognitivist paradigm guide "human teaching and
learning when these activities are fundamentally context-bound, stuationa
activities and not context-free, plan-based activities?' (p 120).

As does Donad Schon (1983), the foregoing authors draw attention to the
problematic aspect of a paradigm in which plans must become situated actions
when human beingsareinvolved. Similarly, each individua inthecollaborative
instructional design process brings a unique biography and history to each new
experience, and each interaction entails a unique, "phenomenologicaly and
contextually-bound" process which requires sense-making. In other words, the
participantsin such aprocess act, or design, on thebad s of embodied skillsand
understandings, or cultural knowledge, and not solely on the basis of rational,
technica plans. Cresating this socid environment of reflective problem-solving
dtuates the team at the center of a credtive, didectical process in which life
experiences are integrated into the community of knowers. Elements of this
knowledge community include the sharing of meanings, values, imaginations,
and higories This life-world validating discourse or practica discourse is
discussion of afairly rationa kind about the validity of norms and rights, rules,
and factual propositions,

THE COLLABORATIVE CULTURE

Instruction isahuman creation and the addition of technology to instruc-

tion isadso ahuman activity. Instruction and ingtructiona technology are
human inventions that spring from human values and human designs.
They are value saturated and operate in the socid world quite unlike
phenomena in the physica world. Socid inventions such as instruction
and instructiona technology, both in their inception and subsequent
histories, are never value-free or value-neutral. They resonate with the

vaues of their human cregtors, who themselves are situated in aparticu-
lar culture in aspecific time and place. Asthe culture evolves, old socid

inventions may be seen as having fortuitous carryover qualities or, at the
other end of theconti nuum, they may bessen asdeeply flawedfor thistime
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and place. But we can only know or act on this knowledge if we engagein

socid interpretation and articul ate a sense of professional responsibility

for open-ended criticism within our own field of instructional technology.
Johnsen & Taylor, p. 82, 1991

Although instructional technology has been considered value-neutral
(Engler, 1972, cited in Taylor & Swartz, 1991), asacultureit ismore accurately
value-intensive in its support of a particular scientific worldview (Taylor &
Swartz, 1991). Viewed asbeing compatiblewith a"satic and passive curriculum
that promotes the current dominant authority in society and disempowers non-
dominant groups' (Taylor & Swartz, p 57, 1991), instructional technology has
supported the ddlivery of received knowledge (Fox, 1991). In the late sixties,
however, some curriculum designers had begun to challenge the emphasis on
curriculum design as a st of carefully written behaviora objectives. Eisner, for
one, asked whether the rational prespecification of gods had to bede riguer in
curriculum planning, respondingthat”.. .(thisassumption) isrooted in thekind
of rationality that has guided much of Wegtern technology. The means-ends
model of thinking has for so long dominated our thinking that we have come to
believe that not to have clearly defined purposes for our activities is to court
irrationality or, at least, tobeprofessionaly irresponsible. Y &, lifein classrooms,
likethat outside of them, isseldom neat or linear" (cited in Saettler, p291,1990).
Itisour view that asteams of individual swith diverse personal and professiond
backgrounds cometogether in acollaborative design team the process of sharing
and creating new knowledge and meanings must fundamentally change the
perception of instructional design as a quantitative, linear, rule-based, imper-
sond task. Inthisrational view of design-as-optimization, instructional design
isaformal representation of problem-solving heuristics (Tripp, 1991).

DeBloois (1982) ddineates the inadequacy of current design modds for
interactive video:

A mode or paradigm isdefined as astandard or examplefor imitation or
comparison; a conceptual framework or structure for action; a plan,
usualy represented as a graphic analog or flow chart. Cyrs (1976-77)
clams we construct modelsin order to simulate the organization of data
and phenomenain such away that we can ssetheintended variablesand
possible influences or consequences or altering these relation-
ships. .. .Following thisassertion, amode must be adequately conceptual -
ized to abgtract the parts or structural elements as well as the process
elements which make up the whole of the entity being analo-
gized....However, with the pressure of recent instructional technology, it
is becoming increasingly apparent that our models of the past decade no
longer adequately represent either the structural or process elements of
that which they are supposed to simulate, (p 31)

Since the design of an interactive videodisc requires the cooperation of
individualswith diverse personal experiences, values, knowledgestructuresand
professional backgrounds, the instructional designer must be sensitive to the
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meanings that are congtructed collaboratively within the larger culture of the
project and smaller cultureof thedesign team. DeBloois makesreferencetothis
agpect of culture-building in identifying language as an artifact of the process

Teams of individuals.. . must interact throughout the design and develop-
ment process. Each individual member of theteam must give and receive
information which will result in a cohesive and polished sysem of

instruction... .Desgners must extend their ability to spesk thelanguage of

the other specidities in order to gain standing with other experts on the
team, (p49)

Inits conception as a systematic, ends-based process, instructional technol-
ogy has supported the ddivery of the fixed knowledge base of the dominant
culture across time and space. Replicability and reliability issueshave reflected
aview that means that an instructional product, once designed, can be repro-
duced endlesdy and used repestedly, resulting in the same outcomes regardless
of context. Taylor and Swartz (1991) ask "how will thisworldview of ingtructiona
technology serve the members of an dternative knowledge community who
expect people to collectively engage in the creation of knowledge? How will
instructional technology respond to the requirements of fluid, multiple knowl-
edge structures negotiated at the loca levd?' (p 61). In our opinion, turning the
perspective around from focus-on-product to focus-on-process legitimates the
atigic, condructivist nature of knowledge-building communities such as
interinstitutional collaborative instructional design teams.

Callingwood (1938), cited in Davies (1991, p 98), contendsthat an activity has
dements of art if the following distinctions are blurred or absent:

« Didtinctions between planning and implementation.
« Didtinctions between means and ends.
« Didtinctions between raw material and finished product.
»  Digtinctions between form and matter.

Duringthecollaborative design process, wefound these distinctionsincreas-
ingly difficultto maintain. Infact, thisdifficulty gave usasense of uneaseinthe
design process because we gtarted with an explicit commitment to asystematic
design model. Thissense of unease, or cultural dissonance, occurred asaresult
of thedash of theingtructional design culture, and our own emergingsubculture
of teacher/educator/curriculum planners. At root, the rational, algorithmic
nature of theinstructional design culture clashed with theinteractional, collabo-
rative, conver sation-based nature of teacher culture. 1n reflecting on our expei-
ences and in noting Collingwood's characterization of art in activity, it became
gpparent to us that we were including elements of art in the design process
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INSTRUCTIONAL DESIGN ASART

Briggs (1979), among others, has described the generic characteristics of a
sysems approach to instructional design. As noted bedow, each of these
characterigtics fails to recognize the artistry inherent in the process defined.
According to Briggs (pp 5-18), an instructional design system comprises:

1) anintegrated plan of operation of all components of a system, designed to
solve aproblem or meet a need.

Initially, weengaged inavariant of task analysis, duringwhichwediscussed
theingtructional problem, profiled thetarget learners, and identified project and
learningobjectives. However, wewent beyondtheserational taskstoidentify and
contract metarlevel objectives such as the Faculty of Education and Edmonton
Public Schoolswill have a successful collaborative experience that, later, we saw
relating to culture-building in the blurring of means and ends. In this sense,
problems and needs were always emerging, because the personal needs of the
group members became important. Although we were institutionally account-
ablefor the videodisc end product, the real question became What are our ends?
In our case, the collaborative process was no lessimportant than the videodisc
product and became, infact, oneof the productstowhich weweremost committed.

Working in acollaborative environment madeit clear that the creation of an
interactivevideodiscisnot doneaccordingtoaformula. Rather, thenatureof the
form (interactive) and its function (interactive conversation in learning) shaped
and was shaped by theform of thedesign process (collaborative conversation) and
itsfunction (to produce avideodisc on questioning Srategies).

If an instructional design system assumes an integrated plan of all itssub-
sysems, which assumes a prior agreement on means and ends, then the
instructiona systemsdesignapproach did not captureall of whatwedid. Instead,
we found ablurring of means and ends that negotiated a balance between form
and function. For us, this was a culture-building activity.

2) an analysis ofdesign components in a logical but flexible sequence, and
careful coordination of the total effort among planners.

This characterigtic of an instructional design system fails to recognize the
blurring of form and matter and of raw material and finished product that
emerges during the process and redefines the process in action.

We are claiming that this blurring of form and matter becomes an art form
inthebuildingof aculture. Forinstance, itisimpossbletotightly script dassroom
eventsnot only because of their inherent unpredictability, but becauseclassroom
teaching is itsdf a culture with implicit codes and meanings that require
negotiation for entry and exit. Although weall had membership in thisculture,
for the project duration we were not in the culture, and consequently needed to
besenstivetothe socid context. For example, non-interference in asequence of



148 CJEC SUMMER 1992

dassoom eventsisatacit ruleunderstood by thedesign teeam members, but this
needed tobemadeexplicit tothosenot ofthissub-culture. Makingsuch asocidly-
constructed rule explicit is asocidization process in culture-building.

Our vison of the finished product (i.e, the disc as embodiment of the final
design) defined the raw materia (the classroom teaching sequences). However,
theraw materid shaped thefinished product, andin arecursiveway was shaped
by theemerging product (our design vison). Wenotedthat inaculture, theartist
likely hasavers on of thefinished product in mind, but doesnot haveatruevison
of what it will actually look like when finished. That is the raw materia will
amost always in some way shape the finished product.

3) designprocedures that are research-based, asfar asispossible.

This characterigtic disregards the input of the designers and the collabora-
tive, interactive natureaof videodisc designin particular. Theimplication hereis
that thecraft of instructiona designisexternalized, and thusaccessbletoanyone
who wishes to develop this skill. However, in culture-building such as we are
describing thedesign proceduresareimplicated in the meansg/endsdiaectic. The
intuitive, conversational aspect of collaborative design reminds us of Dondd
Schon's characterization of design as dia ogue (1983).

4) an evaluative component that callsfor empirical testing and improvement
ofthe total instructional plan based on tryout and revision.

For us, the digtinction between planning and implementation was blurred:
Implementation was actualy a design component. In addition, the physicd
natureof avideodisc makesit very difficult toempiricaly test and revise; infact,
testinganapproximati onof adi sc(byusi ngvideotape,forinstance)i sproblematic
becausetheinteractive, conversationa natureof the processis not represented.

5 requirementsfor comparison ofthefinal version ofthe instruction with
alternateinstruction, or in the absence ofan alternative, the value ofthe
final form ofthe instruction is to be determined.

This point is dmost archaic in relation to eectronic media, in which the
learner controlsthe interaction in a salf-conversation. Interacting with avideo-
discis ineffect, thetask of creating a new redlity, building adifferent cognitive
structure. Itisthecreation of asetting for conversation. Thetask of planning,
therefore, becomes thetask of creating a new redity, and it happens anew with
each new project.

In our view, it is not always appropriate to think of alternate modes of
ingruction and is particularly inappropriate to compare a form like direct
ingtructiontoindividua useofinteractivevideodisc. Thereisanassumptionthat
an instructional task exists in some absolute educationa culture, but the
videodisc beingintegratedintothecultureitsdf shgpestheculture. Value, inthis
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snse, refers to the output of identifiable, skill-based "hard <kills', wherein a
cultural sensevaluerefersto the"soft skills' of negotiating shared meaning, for
both the designers (on a team) and the learner using the product. Soft skills
includes communication, negotiation, active listening, and collaborative and
individual decison-making.

In considering projects that bring inter-institutional teams together to work
collaboratively, we have found it helpful to think of the team-building and
instructional design process as culture-building. Oneindicator of cultureisthe
cregtion of art forms. Basad on Davies discussion of Collingwood's distinctions,
wehavearguedfor aninterpretation of our desgn processthat featurese ements
of art, as well as of craft and science.

PROMOTING CULTURE-BUILDING IN
AN INSTRUCTIONAL DESIGN
ENVIRONMENT

The creation of art forms is commonly recognized as a culture-building
activity. However, there are other indicators of aculture-building process that
were present in our collaborative design efforts. Among these were the use of
exiging tools, such as an dectronic flowcharting program (Easyflow), and the
creation of additional artifactsas design tools, such asadatabase that functioned
as both avideodisc planning form and scripting device. Cultures have always
been characterized by their knowledge systems, of which technology isone. The
creation of artifactsinthissystem contributeto atechnol ogy of designthat isthen
availablefor usein other instructional design contexts. Artifactscanbetool-like,
others carry meanings that are understood by members of the culture, such as
icons, others are symbol-systems, such as specidized language. Artifacts are
more than featuresin a" getting-things-done" environment, they arean integral
part of an emergent culture. That is knowing something about the artifact
recregtes a whole domain of meaning, an entree into the sacred stories (Crites,
1971) of instructional design. Thetoolsbecome part of the solution to aproblem,
for example, the creation of an eectronic planning form on a database. Not
recognizing these artifacts as tools that are culturally-embedded leads to them
being imposed on novice design team members, very often the content expert.

In addition to serving theinstrumental purposesof instructional design, the
cregtion and use of these systems perform a specidized function in culture-
building, that of lubrication for the social wheels of the process. Encountering
people who don't share these symbol systems with their attendant meanings is
disconcerting and immediately identifies them as outsders. Within the core
design group this was not problematic because we had al come from teaching
backgrounds. However, when thegroup expanded toincludethe production crew,
acultureclash manifested itsdlfin difficultieswe hadcommuni catingour cultural
knowl edge of the teachi ng process as represented by the script/descriptionsof the
intended video sequences. Hence, for collaborativeinstructional design projects,
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which typicdly bring together a large number of people from disparate back-
grounds, the use of symbol-systems within an emerging culture can be either an
inclusionary or an exclusionary process for the individuas involved. In this
regard, the ingtructional design field is no different from professions that create
jargon asan exclusionary device. So, from aculture-buildingperspective, symbol-
systems must be explicated as the language of theimminent culture and seen to
emerge from the needs of the team.

A creative socid processlike collaborative instructional design can berisky,
often requiring persona change (Naidu, 1988). Cultural rituals can be sources
of comfort in anew and unpredictable situation, eg. you know what to do next.
In agtatic culture it may be the case that rituals are vestiges of earlier formal
procedures that were once imbued with meaning. In the rational, algorithmic
view of instructional design, legitimate procedures such as task analysis and
formative evaluation may become ritualized and invoked unthinkingly: they
become the sacred stories of ingructional design. We suggest that in aview of
design as-culturebuilding, ritualsare dependent on theshared socid context for
their meaning. In fact, in culture-building rituals are created to meet emerging
needs. Inour project, formalizedper ception-checking at the start of eech design
mesetingbecamearitual that bridged our worldsof teacher/educator/curriculum
planners.

CONCLUSION

Inthispaper, wehaveta ked about acculturation and culture-building. For
us, the primary differenceliesin theintentionality of the process. In accultura-
tion, intentionality iseadly recognized and accepted, whereasin culture-building
intentionality is not necessarily apparent or expected. Although enculteration
has not been discussed, thereisarecognition that involvement in thiscollabora
tive project hasresulted in videodisc enculteration for theteam members. That
is, there is a growing appreciation for the structure and potential uses of the
technology, which was an intended goa from the beginning.

We have proposed an aternative to the view of instructional design as a
rational, systematic process. Approaching the process from the perspective of
culture-building provides a different lens through which to sse the credtive
nature of the activity. Admittedly, many successful instructional products have
been crafted from systematic activities based on prescriptive desgn modds, but
theseprocessesignoretheessentia humannessof theeducational endeavour. In
an age of increasing technologica gpplications in education it ssemsimportant
topreserveand encouragetheview of humanbe ngscomingtogetherinacregtive
act of culture-building. In thissense theprocessstartsanew with each gathering.
So, dthough we rgect a top-down, hierarchica prescription for successful
culture-building, that isnot to say that nothing canbedone. Onthecontrary, we
bdieve that being conscious of the persond nature of the process will surface and
make problemeatic acraft-oriented design gpproach. Wesensethat from thiswill
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emerge a more honest design that is faithful to both the origina instructional
problem and the individuals involved.
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The Rise and Fall of CAIl at the University
of Alberta's Faculty of Education

Stephen M, Hunka
George H. Buck

Abstract: In 19V2, the Faculty of Education at the University of Alberta marked its fiftieth year of
operation. During the middle period of these years, beginning at about 1968, the Faculty
became well known for its innovative work In the use of computer assisted Instruction (CAl). This
paper Identifies the antecedents of this work as the research orientation of those who brought
the Faculty into existence. This orientation provided the Impetus for the development of a
research laboratory which grew to eventually encompass numerical computing as well as
computer assisted Instruction. Some of the factors contributing to the decline of computer
assisted Instruction at the University of Alberta are also Identified.

Resume: 1992 marque le cinquantieme anniversalre de la faculte d'FJducation de
I'Universited'Alberta, Des 1968, la Faculteetait reconnue pour le travail Innovateur

gu'on y accomplissait dans le domaine de I'enselgnement assiste par ordinateur

(Computer Assisted Instruction [CAI]). Le present expose retrace I'historique de

I'orientatlon prise par ceux qui ont contribue a mettre cetteFaculte au monde. C'est
cette orientation qui a favorise I'etabllssement du laboratoire de recherche qui s'est

par la suite orlente vers rinformatlque numerlque et vers I'enseignement assiste par

ordinateur. Les facteurs qui ont contribue au declin de I'enseignement assiste par

ordinateur a I'Unlverslte de I'Alberta sont auss| identifies.

I NTRODUCTT ON
AND ANTECEDENT DEVELCPMENTS

Although a university-based Faculty of Education did not exis in Alberta
until 1942, individuals working within antecedent teacher-education institu-
tionsand programsensured that thenew faculty beganwith ascholarly, scientific
and innovative bads both in research and in developing new methods of
pedagogy. While it is rare to attribute the impetus for innovation to one
individual, thedirection the new faculty took wasdetermined in large part by the
firstdean, M. E. LaZerte, who had been Director of the School of Education at the
Univergity of Albertasinceitsinception in 1929 (Chalmers, 1978). LaZerte, who
obtainedhisdoctoratein 1927, under thedirectionof CharlesH. Judd (1873-1946)
a the University of Chicago, shared Judd's views eschewing the principles of
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behavi oristic psychology asbeing appropriate for theeducation of humans (Judd,
1932, LaZerte, 1935). In consequence, LaZerte concerned himsalf with the
pragmeatic and practical aspects of teacher education, the scholarly concerns of
anayzing how students learn and which methods of instruction are most
effective. In this repect, LaZerte differed from many of his colleagues at the
various Normal Schoals in Alberta, whose prime concern was the rapid and
consigtent trai ning of teachersfor Albertaschools. Thetoneand thedirection of
the new Faculty of Education were st in large part by LaZerte, nevertheless
(Dunlop, 1955).

LaZerte'stheory of learningissimilartooneexpounded by Bruner (1961) who
contends that the learning of concepts and some abstract idess entails a
hierarchical progressionfrom concretetoabstract. | nrespecttolearningthebasic
concepts of arithmetic, for example, LaZerte (1922) sates,

Before the child has experienced the need for anumber, before he has used

it, talked it and lived a little of it, we introduce him to a set of number

symbals. A deadening processbeginsat once. Instead of thinkingnumber
thechildtriestothinkin symbols, THREE now ceasestobeanumberidea
and becomesthat peculiar twisted mark, 3. (p. 30)

The use of ingtructional devices as aids to both teaching and learning were
considered by LaZerteto be an essentid element of effective instruction, there-
fore. Throughout hiscareer, heboth designed instructional aidsand encouraged
their useby studentsin the Faculty.

As part of his research analyzing student learning, begun in the 1920s
LaZerte deveoped severa devices and methods to minimize instructor/tester
involvement, S0 as to increase the likelihood of gathering data in a consistent
manner. Atthesametime, LaZerted sodiscoveredthat somestudentslearn new
information by interacting with these devices. This discovery was important,
since it provided a means by which LaZerte could address a perceived need in
instruction within many schools. Before the 19505 much rural education in
Western Canadatook place in one or two-room schools, where one teacher was
responsible for teaching severd grades simultaneoudly. Devices that could
provide instruction without constant supervision by ateacher, could improvethe
instruction offered in such schools. LaZerte'sdiscovery prompted himto develop,
by 1929, a mechanical device caled theproblem cylinder, that could present a
problem to a student and accept regponses to ascertain whether or not the
student's sol ution stepswere correct. The problem cylinder and some of LaZerte's
other instructional devices are described el sawhere (LaZerte, 1933; Buck, 1989).
Although isolated individuals such as Sidney Pressey of the Ohio State Univer-
sity had developed similar mechanical teaching machines afew years earlier,
LaZerte's efforts are described both as pioneering and comprising the spirit of
innovation underlying the new Faculty of Education at the University of Alberta

(Dunlop, 1955).
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Devel opments following LaZerte

LaZertes interest in developing and encouraging better methods both in
research andteaching, ledtotheeventual introduction of mechanical and eectro-
mechanical apparatusto assst with theanalysisof research data. Thisappara-
tuscong sted primarily of tabulatorsand calculators. They wereusedtocalculate
gatigics, vastodemonstratethevariability in achievement among studentsin
Alberta schools. After LaZerte as Dean in 1950, other individuals within the
Faculty of Education who shared LaZerte's concerns and aspirations, sustained
thedirection and research emphases heestablished. Onesuch individual wasG.
Murray Dunlop, a Norma School veteran and, eventually, the first head of the
Department of Educational Psychology.

Dunlop (1954) gatesthat many research projects undertaken by both faculty
and studentswerefrequently hampered, or their useful nessdiminished, through
"the shortage of mechanical aidswhichtakethedrudgery out of theundertaking"
(p. 21). In 1953, the newly-formed Faculty of Education Research Committee,
through discussonswith the Alberta Department of Education (now referred to
asAlberta Education) began to upgrade the quantity and the quality of research
equipment available to the Faculty of Education. Dunlop (1954) reports, "We
haveevery assurancethat the Provincial Government will permit theuse of their
1.B.M. machines [likely mechanical keypunching and/or card-sorting machines]
when not otherwiserequired... A proper supply of computing machinesand other
mechanical equipment can be acquired over theyears' (p. 25).

Although computers were being used at some universities for research
purposesby themid 1950s (A ugarten, 1984), few werebeing used in Faculties of
Education. Beddes the scarcity and expense of such equipment, operation of
these early computers required individuals possessing specidized Kkills in
subjects such as programming and eectronics, skills not usually possessed by
educators at that time. It is not surprising, therefore, that a computer was not
purchased for or by the Faculty of Education for severa years. Dunlop (1956)
notesthat such purchases, "must beleft tothefuture... At present wehave access
to such equipment as the university owns, and, by arrangement, may use the
equipment of the departments of Education and Municipa Affairs' (p. 76).

Whileit gppearsthat Dunlop appreciated the potential uses of computersin
education, hedid not possess much knowledge of them, nor did most members of
the Faculty of Education at that time. Interest shown in computersby graduate
students was encouraged, however. Inthelate 1950s for example, agraduate
student, Stephen Hunka, expressed interest in performing satigtical calcular
tions using acomputer. While the Faculty did not possess either the required
equipment or knowledge, Dr. R. MacArthur of the Department of Educational
Psychology enabled Hunkato use a Royal McBee modd LGP-30 minicomputer
located in the Department of Physics. Hunka demonstrated that it was both
possible and efficient to use acomputer to calculate means, standard deviations,
and correlation coefficients. This exercise ds0 showed how the Faculty of
Education could benefit through cooperating with other departments and facul -
ties No further applications were made of this computer since there were no
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computer programming languages available, such as Basic or Fortran, to permit
easy development of programs. 1n subsequent years, following the devel opment
of computer technology, members of the Faculty of Education began to use and
acquire computers both for research and instructional purposes.

To besure, theeconomic growth of the early 1960s contributed to the ability
of the Faculty to obtain computing equipment. Another factor leeding to the
Faculty of Education's eventual acquisition of computing equipment, weas the
progressive attitude and supporting actions of the University's president of the
time, Walter H. Johns. A subsequent President, Harry Gunning (1974) dates,
"Under the dynamic leadership of Water Johns, this University gradually
emerged from the chrysdis of parochialism into a fully developed centre for
creativeeducation” (p. 3).

Teaching Machines and Programmed Instruction

Whileinterest in adapting computersfor usesin education developed among
some members of the Faculty of Education, another group was developing
interest in the largely American phenomenon, rising from Skinnerian
behaviorism, of using teaching machines and programmed instruction (PI)
methods as the primary means of ingtruction in primary, secondary and post-
secondary dassss. In spite of being interested, most faculty were reluctant tojoin
the bandwagon advoceating a wholesale adoption of Pl and teaching machines.
The downess with which teaching machines and Pl were investigated at the
Univerdity of Alberta was due in part to prudent caution. Many teaching
machines and much programmed instructional material were not readily avail-
ablein Canadafor severd yearsfollowing theinitial surgein interest shownin
the United States (Rutherford, 1961; Sorestad, 1963).

Severd experimentd uses of teaching machines and PI methods were
undertaken by staff of the Faculty of Education. Rutherford (1961) reportsthat
someindividualswere, "preparing aprogramin statisticsbut littleprogressyet;
hasbought two programsand planningto buy two machines' (p. 116). Somework
wasdone evidently, snceaRheem-Califonemodel 501 Didak teaching machine,
designed by B. F. Skinner, contai ningtheremnantsof an introductory lessonin
datistics has survived.

Clarke (1961) likely reflecting the enthusiasm of educators subscribingtothe
teaching machine bandwagon, predicted that teaching machines would become
an integral part of most dassrooms, and that "one prediction is safe;  they
[teaching machines] will be present in dassooms within tenyears' (p. 72). In
spiteof thisprediction, it doesnot seem that theteaching machine(s) usedinthe
Faculty of Education operated in the manner anticipated, since use was soon
discontinued and no further research with teaching machines is reported. This
point is corroborated by J. D. Ayres, a professor emeritus of the Department of
Educationd Psychology, whostates, "l didnotcons derteachingmachines, which
wereredly very primitive, and not much more advanced than Babbage's 1800's
computers, asuitablevehiclefor research" (persond correspondence, December
5, 1983).
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Other individualswithin the Faculty sesem to have conducted some research
with teaching machines, but no evidence has been located to suggest that
prolonged or extensive instructional use was made of teaching machines. While
many initiatives using Pl techniques were developed and used by faculty
members, agreater impact and innovation was the more widespread and varied
use of computers by the Faculty during the 1960s and 1970s

COMPUTERS FOR EDUCATIONAL RESEARCH

General Research Applications

By 1960, spearheaded by theneedfor research aspart of the devel opment of
a doctord program supported by the Carnegie Foundation, the Faculty had
established aresearch laboratory for the processing of numerical dataprimarily
from surveys and achievement testing. A magjor god of this laboratory was to
demonstrate the wide variability in achievement within given grade levds of
Alberta schools. As noted previoudly, ready-made computer programs were
essentidly non-existent, s0 the Faculty had little choice but to use unit record
equipment and electro-mechanical calculators. The unit record equipment con-
ssted of an IBM card sorter-counter and a keypunching machine. Calculators
weredill required, sncethe card-sorter could perform no arithmetic operations
other than counting. It was Dunlop's plan that the research |aboratory would
perform avaluable service both to the Faculty and to the field in the analysis of
data, and that this service would provide some of itsfinancial support.

By 1961 the University of Alberta had acquired an IBM 1620, a small
mainframe computer systlem, and shortly thereafter an IBM 7040 system. The
processing of ressarch data became more routine, especidly for the more
numerically inclined graduate students. With the move of the Faculty of Educa-
tion from the old Normal School building (now called Corbett Hall) to the new
Education Building in 1963, the research laboratory was expanded, and addi-
tional equipment for dataanaysis was obtained.

Withtherapidgrowth ofinterestinresearch, particularly inthegenera area
of measurement and evaluation, the Division of Educational Research Sarvices
(DERS) wasformed in 1967, and equipment was consolidated under itsjurisdic-
tion. The DERS acquired the University's first electronic optica examination
scoring machine, as well as the first IBM magnetic tape typewriter for the
production of research manuscripts authored by faculty members. Alsoin 1967,
theUniversity acquiredan |BM 360/67 computer system, accesstowhich enabled
DERS to prepare a package of computer programsfor gatitical anadysiswhich
were extensvely used on campus and dso distributed to other universities. A
remote computer terminal located in the Faculty dso permitted the use of
Iverson's APL language for dataanayses (Iverson, 1962). Duringthe next few
years, research demands of the Faculty used about 10% of the University's
computing resources each year, with so many jobs being processed that the
University'sfirst ddivery service of computer input and output was established
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in the Faculty of Education on asix days per week schedule. To provide some

students in public schools an opportunity to use computers as adjuncts to
classroom instruction, four remote printing terminals connected by telephone
modemsto the IBM 360/67 and accessing APL, were placed into an dementary,
ajunior high school, and two senior high schools in the Edmonton area. By
sharing a common file accessed by both high schools, the students developed a
simple system of electronic-mail.

INSTRUCTIONAL USES

Training Computer

The first purchase and use of a computer for instructional purposes specifi-
caly by the Faculty of Education, appears to have been made by the now
dismembered Department of Industrial and V ocational Education. Under the
directionof H. R. Ziedl, aFabritek transi stori zed trai ning computer was purchased
in 1965, asan ingtructional adjunct to the eectronics courses offered to students
intending to becomeindustrial artsteachers. Theunit, which occupied most of
thesurfaceof asturdy tableor largedesk, wasdesigned sothat component panels
insde the cabinet could be withdrawn for maintenance and to fecilitate the
observing of discrete partsof thesystem such asthe corememory andtheresistor-
transistor logic gates. Input to thecomputer could be achieved either by pressing
illuminated switches on the front of the cabinet, or by means of atwox<ligit octal
keyboard, connected to the computer by alength of cable. Although only smple
arithmetic operations could be carried out by this computer, it did function
according to the same principles of operation as larger computers of the day
designed for other purposes. Whilethe newer computer technol ogy of the 1970s
made the Fabritek computer obsolete as an instructional devicefor illustrating
current computer technology, it continued to be used until 1987 to show some
examplesof early computer technology. Although replaced by the Department of
Adult, Career and Technology Education, the old Department of Industrial and
Vocational Education was at the forefront in other areas of using computersfor
instructional purposes.

DECPDPs

By the time the Department of Industrial and Vocationa Education had
ordered the Fabritek unit, minicomputers were beginning to be marketed. Two
standard model PDP-8swere purchased in 1967 (persona communication with
Dr. M. Petruk, February 1992). Thestandard PDP-8susetoggleswitchesrather
than a keyboard to enter data. Although intended primarily for instructional
purposes, the DEC minicomputerswere not designed for presentinginstruction,
s0 they did not possessauser-friendly interface and were not used as extensively
forinstruction assomeother computer systemsdesigned subsequently. TheDEC
minicomputerscontinued tobe used for instructing programming skillsuntil the
purchase of microcomputersinthelate 1970s For teachingprogrammingskills
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and techniques, and for the development of experimenta instructional para-
digms, thedepartment purchased a Digital Equipment Corporation mode PDP-
8 Classic minicomputer in 1975. This unit, about the size of a small dek,
contained an integral keyboard, an 85 inch floppy disk drive and a small
monochrome monitor.

APL

Although mogt of the computer gpplications of the late 1950s and the early
1960swere of a numerical nature, interest in using computers for instructional
applicationswasgrowing. BecauseAPL isan interactivelanguage, the potential
exigedtousecomputersforinteractiveexpl orationof mathemati cal conceptsand
direct instructional functions. The first CAl application, madein 1967, was an
arithmetic drill program. This program automatically adjusted its leve of
difficulty as afunction of the student's rate of success.

In cooperation with JA.L. Gilbert in the Faculty of Medicine, an interactive
smulation of the management of a medical patient with hypertenson was
created using APL, as a bads for the development of more valid medical
examination procedures. The approach kept the logic of the simulation distinct
from the medica content, and foreshadowed the development, within the Fac-
ulty, of VAULT (aVersatile Authoring Language for Teachers) by Romaniuk
(1970). VAULT dlows teachers to use pre-defined models of instructional logic
for their own specific subject matter needs. APL had aso been used earlier by
Romaniuk for the development of an interactive vocational guidance program.
Thus, through the use of the interactive APL language designed for numerical
applications, the Faculty and campus wereintroduced towhat isknown today as
computer-assisted instruction (CAl).

IBM 1500 System

In 1968 the Faculty in cooperation with the Department of Computing
Science, received an IBM 1500 CAl system, initially prototyped at Brentwood
schoal in Californiaby Patrick Suppesof Stanford University. Shortly thereafter,
the Donner Foundati on (Canada) through agrant of $52,000, supported graduate
studentsinterested in researching the useand effectiveness of CAl. Whileother
CAl programs were started at about the same time at other univerdities in
Canada, most werelargely experimental, and none used an integrated computer
system designed specifically for providing instruction. Although the Quebec
Ministry of Education wastheonly other Canadian organizationtoobtain an IBM
1500 system, it was a short-lived ingdlation. The University of Albertas
installation survived as the only such sysem in Canada, and one of the longest-
lived IBM 1500 sysemsin North America

ThelBM 1500 system wasthefirst fully integrated instructional multi-media
system (graphics, sound, and single-frame 16mm film projection) supplied by a
single manufacturer. Its initial configuration a the University of Alberta
consigted of eight student stationseach having amonochrome CRT display with
keyboard accessing different font sats, a light pen, a magnetic tape-based audio
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system (record and play), and a rear screen projection sysem. The IBM 1500
system has received little formal documentation in the research literature, and
most employeesof IBM hardly know that it ever existed, since only about 25 such
sysgems were produced. Figure 1 illustrates the basic components of a 1500
system and their functional relationships.

Figure 1.
Typical Configuration of an IBM 1500 System.

CRT monitor & keyboard
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The CPU was an IBM 1131 processor with 64K of memory, which in
comparison with today's microcomputers would hardly qualify asbeing useful at
al. Through system software, the CPU operated in atime-sharingmode. System
software was stored on a250K disk drive located with the CPU. Four additional
disk drivesof 250K each were configured to hold the coursewarecode. Sinceonly
one copy of courseware existed on the system, the location of the course codeto be
executed for each student had to be maintained. 1n addition to the CPU being
used for execution of course code, it dso controlled the film projection and audio
system for each student station. Information resulting from the execution of a
pecific sequence of courseware for a given student was written to alarge video
buffer which continuously refreshed the appropriate screen display. Thismethod
of maintai ning the screen displays for each student, because of the high volume
of information being transmitted, required coaxid cables and prohibited the
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location of student stations at more than about 1,000 feet from the CPU. Aswith
any small CPU used in atime-sharing mode, poor programmingtechniquescould
cause unacceptable response time delays for al students. To appreciate the
quality of the software design of the system, one only needs to consder that in
spite of the diminutive size of its CPU (compared with the capacity of current
microcomputers) the IBM 1500 system could control upto 96 peripheral devices,
that is 32 stations multiplied by 3 for control of the primary student station,
audio, and the projection system. The magnetic tape drive system was used for
gtorage of performance records and graphicsinformation, which wasrequired to
produce hard copy documentation. The documentation of graphics was done
through the University's Calcomp plotter, located at the University's Computing
Center.

Of course, hardwarea onedoesnot makeaCAT system. Effectiveprocedures
for the creation of courseware, its execution, and support services for the
ingtructor are d<o required. The authoring language used was COURSE-
WRITER 11, supplied by IBM, which had a command syntax requiring the
definition of numerous parameters. COURSEWRITERII was executed through
aninterpreter rather than acompiler. 1t wassoon learned that CAl computation
was quite different than numerical computation, especidly in determining
whether a CAl program ran correctly. To facilitate determining the technica
correctness of courseware, a list processor using Fortran was developed, into
which the course logic was automatically abstracted and then traced to identify
logicd inadequacies, infinite loops for example (Flathman,1969). The software
could aso ssimulate students using the courseware, with various probabilities
bei ng assignable to different response categories. Other early uses of the system
included: administration ofindividual intelligencetests (adaptivetesting), Boyle
(1973); examination of the relationship between intelligence and achievement
using CAIl (Brown, 1969); the development of an interrogative authoring system
(Paloian, 1971). In anticipation of studying eye movements by students using
CAl, Petruk (1973) designed andbuilt acomputer controlled oculometer system,
likely the first such system ever developed in Canada.

The instructional operating environment of the IBM 1500 system provided
many features required of an instructional environment, such as aregistration
sysgemforauthors, proctors, and students, provisionsfor restartingthecourseat
an appropriate location for each student, authoring support services, and
progressreports. Although morepowerful systemsexistintodaysmicrocomput-
ers, operating in astand-alone mode or on alocd areanetwork (LAN), thesedo
not provide necessarily for theinstructional operating systems requirements of
CAl.

ThelBM 1500 system in the Faculty was rapidly expanded to 16 terminals,
and eventually reached a configuration of 23 terminas. The academic and
technica staff of the CAI facility participated actively in the IBM 1500 Users
Group, which eventually became known as the Association for the Development
of Computer-based I nstructional Systems (ADCIS) which currently publishesthe
Journal of Computer-Eased Instruction. CAIl programs as well as specidized
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functions developed in support of the instructional coursewarewere shared with
members of the IBM Usars Group. A particularly important devel opment,
facilitating the interactive creation of graphics using the light pen instead of
specifying graphics on punch cards, was designed by N. Margolus (then an
undergraduate student working part-timefor the CAl facility and who later was
tograduatewith aPh.D. in computationa physicsfromM.I.T.) and N. McGinnis.

An unusual characteristic associated with the operation of the CAI facility
from its inception, was that graduate students from fields other than education
becameinvolved either asstudentsin the Faculty of Education, or as students of
other Faculties. Together with graduate students in Educational Psychology,
graduate students trained in other fields provided a truly interdisciplinary
approach to CAl research within the Faculty of Education.

Uses and Further developments of the System

By themiddle 1970s, the Faculty of Education waswell on itsway to making
extensive gpplications of computers both for numerical and instructional proc-
esxs. |n one form or another, it had explored avenues of computation which
foreshadowed many more recent developments. For example, some of the firsts
included the cresation and use of statistical program packages before commercia
packages such as SPSS were devel oped, test scoring and item andysi's, remote
access to computers via telephone lines, interactive computing, e-mail, educa
tiona usesof computersintheareasof instruction, testing, andsimulations, and
the study of eye movements as it rdaes to learning. At least one graduate
student, inarather unofficial manner, usedthel BM 1500 system'scapability for
handling text to produce athesis, thusanticipating the loca use of computers as
word processors.

In addition to the Faculty of Education, the|IBM 1500 CAl system was used
by other Facultiesat theUniversity of Alberta. AlthoughtheFaculty of Education
wasthe largest user, the Faculty of Medicine made extensive use of the system
by scheduling al its second year students (108 students) for a CAl coursein
cardiology developed by R. E. Rossdl| of that Faculty. Today, thiscourseistheonly
currently operational CAl course originally developed on the IBM 1500, trans-
ferred to the University's PLATO ingtdllation, and then to IBM PCs using the
Infowindow system and videodiscs. This course, which today has been opera
tional for over twenty years, is likely to be recognized as possessing the longest
continuous history of operation of any CAl course. The Faculty of Medicinedso
developed many patient management problem simulations for its own use, and
for use by the Roya College of Physicians and Surgeons of Canada. Individuals
in other areas of medicine such as anassthesiology, and individuals in aress
related to medicine, including pharmacol ogy, microbiology, nursing, and obstet-
rics dso developed CAIl courseware on the Faculty of Education's IBM 1500
system. The work of the Faculty of Medicine attracted considerable interest
worldwide, attracting visitors from over 20 countries, including a visit from a
Chinesemedicd delegationwhich madeaspecid triptotheUniversity of Alberta
after their tour of the United States.
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Theinitia useofthe CAl system by theFaculty of Educationwasfor teaching
an introductory datistics course for graduate students, written by three staff
membersin the Department of Educational Psychology. This coursewas newly
developed, and was not a transcription of the course designed for the Didak
teachingmachine. Inthisinstance, the CAl system comprisedtheprimary source
for mogt of theinstruction for the course. Eventually, the course grew to provide
about 90 hours of instruction, and was used for over tenyearson the IBM 1500
system, after which time it was converted for operation for another six years on
a Digital Equipment VAX system. In cooperation with Pennsylvania State
University, a pecid education course named "CARE"', deveoped by P.
Cartwright, was made available in the Faculty. A course in electrical theory,
initially obtained from theU.S. Signd Corps atFortM onmouth, New Jersey, was
revised and extended to include a mathematics component, and made available
to dassesinthe Department of Industrial andV ocationa Education aswell asto
electrical apprenticeship students at the Northern Alberta | nstitute of Technol-
ogy. The course included a practical laboratory component, for which the
regponses to the assgnments were checked by the CAl system. At thetimethe
1500 system was decommissioned and returned to IBM in 1980, the system was
providing about 27,000 student hours of ingtruction annually, calculated on the
basis of actua time logged by students. Over the 12 years of operation, courses
weredeveloped inthefollowing areas: introductionto COURSEWRITERII (the
programming language of the CAl system); introductiontothe use of APL using
learner control; measurement for elementary school children at the Alberta
Schooal for the Deaf ; introduction to beginning reading for kindergarten children;
introductory French; introduction to IBM 360 (for students at the Northern
Alberta Ingtitute of Technology); Accident Reporting (Edmonton City Police
Department); introductory statisti csin Educati onal Psychol ogy; fundamental sof
data processing (for Library Science); and micro and macro economics (for the
Department of Educational Administration).

Thework of theFaculty in CAl wasfeatured in avideo seriesproduced by the
London Life Insurance Company, titled The Human Journey, broadcast nation-
alyin 1973,aswellasinan IBM advertissment in Timemagazine. A doseliaison
with practicing teachers and the classsoom was maintained by permitting
studentsfrom loca schoolstovisit thelBM 1500 sysem andtolearnfromit. Over
2,000 children peryear visted the CAl installation. 1n addition, elementary and
junior high students participating in a specid program for gifted students
operated by the public school system made use of the Faculty's CAI facility.
Visgtorsfrom outsde the University of Alberta, interested in exploring the use of
CAI applications, were aso accommodated. Representative examples include
instructors from the Canadian Armed Forces, instructors from various technical
schools, and academic staff from univerdties in the U.SA., United Kingdom,
Germany, China, Cuba, and Australia. The success of the CAl operations was
such that demandfor timeon it increased. 1n response, the system was operated
ten hours per day Monday to Friday, eight hours on Saturday, and four hours on
Sunday.
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During the late 1970s budget cuts began tojeopardize the operdtion of the
CAT facility. Fortunately, IBM agreed to grant the use of some student stations
without charge. TheFaculty of Medicine, through efforts of Desn W. MacKenzie
andR. E. Rossdl, d o contributed somefinancial support. Additional hardware
in theform of surplus equipment and cables, was obtained from the Pennsylvania
State University following the closure of their IBM 1500 facility asthe result of
budget cuts at that university.

CDCPLATO/DECVAX11-785

In 1978 IBM gave notice that it would withdraw the 1500 system, despite
having pressure placed on that company by a number of users, including the
University of Alberta, a a meeting with IBM officids a the Pentagon in
Woashington, D.C. Although theoption existed to purchasethesystem, therewas
no assurancethat spareand replacement partswouldbeavailablefromIBM. The
University, especidly through Computing Services, sought a replacement sys-
tem to accommodate the considerable amount of courseware that had been
developed for the IBM 1500 system. In 1980, thefinal solution wasto acquirea
Control Data Corporation PLATO system (acommercid variant of the PLATO
sysem developed by D. Bitzer a the University of l1linois) for campus-wide use.
The Faculty of Education was provided with funds to purchase a Digita
Equipment Corporation VAX 11/785 sysem. Some coursesfrom the IBM 1500
sysem were rewritten by the staff of the University of Albertals Computing
Savices, to function on PLATO. The funds from the operation of the IBM 1500
system, which were transferred from the Faculty to the Computing Center for
support of PLATO, and the commensurate loss of technical support, prevented
DERS from employing the same technique of transferring courses from the IBM
1500 systemtotheVAX 11/785 system. Because of this, adecision wasmadeto
develop anew computing language caled Elf (Davis, 1989) which would be used
to deveop authoring languages (by first developing the interpreters for these
languages) o that program codefrom the IBM 1500 system could be run directly
ontheVAX syslem.

The transfer of courseware to the VAX 11/785 sysem dlowed for some
enhancements of the courseware, sincethe new system had terminalsconsisting
of the DEC Gigi microprocessor as well as color display monitors. The EIf
language was used to create a COURSEWRITERII interpreter. However, no
eguipment was available for accommodating the 16mm projection and sound
sysem used by the 1500 system. Drawings previousy on 16mm film were
converted to digital form by devel oping an interactive graphics interpreter using
Elf, specifically for handling the conversion task, as over 350 drawings were
required for thegatisticscourse. By 1981, the statistics coursewas operationa
ontheVAX sysem. SinceKeyano Collegein Fort McMurray, Alberta, dso had
an identical computer system configuration, the statistics course was used there
during 1988 to provideinstruction to students unabl eto attend the University of
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Alberta. Thus, distanceeducation wasinstituted usingthecomputer installation
a Keyano College, although insufficient funds precluded the establishment of
computer-to-computer communication. Further developments entailed refine-
ments to the instructional environment of the VAX. Changes included an
enhanced system of student registration which a so contained specificationsasto
how modules of the course were to be sequenced for each student, a facility to
report examination marks for students and instructors, and an interactive
authoring system, the devel opment of whichwassupported by agrant from Sodd
Sciences and Humanities Research Council (Hunka, 1988). By using the
interactive authoring system, which included a graphics component, a 19 hour
matrix algebracourse was developed. The interactive authoring system used a
menu of commands rather than iconsfound in some later operating systemsand
authoring programs, but it did allow for advanced features such asthe definition
of ingtructional model sequences which, once defined, would interrogate the
author for input, and asmplevisual representation of the course logic would be
created.

Changesin Direction

Bythel ate 1970s, therapid devel opment of microcomputerswasevident and
departments within the faculty began to use microcomputers rather than
minicomputersand mainframes. In 1978, through the impetusof H. Ziel and M.
Petruk, the Department of Industrial and V ocationd Education becamethefirst
in the Faculty to purchase microcomputersfor instructional use. Threemodes
were obtained initially, a Compucolor, a Commodore and an Imsai. The
Compucolor and the Commodore both possessad keyboards for data entry, and
casseite tape drives for storage.  Only the Compucolor could display colour
images

Atfirst, thethreeinitial microcomputerswereused toteach programmingin
BASIC. Later, usingtheBASIC language, undergraduateand graduatestudents
inIndustrial Artsprograms designed simple CAl programsfor thesemicrocom-
puters. The CAl lessons were administered to two dlasses of loca junior high
schoal pupilswho cametotheFaculty of Education'sindustrial Artslaboratories
twiceaweek forinstruction. Theapparent successof thesethreemicrocomputers
in providing instruction led to the purchase, in 1980, of 15 Commodore PET
microcomputersaswell asanumber of Radio Shack TRS-80s, Texas | nstruments
and Cromenco microcomputers. Subsequent acquisitions, largely the result of
effortsby M. Petruk, included 40 Commodore Super PETs in 1981, 40 Monroe-
Litton microcomputersin 1982, aswell asthefirst appearance of A pplemicrocom-
putersintheFaculty intheform of 36 Apple 11+ model s (persona communication
with Dr. M. Petruk, February 1992). The lead established by the Department of
Industrial and Vocationad Education, and the demonstrated success of the
microcomputer asan instructional device, contributed to acquisition of microcom-
puters by other departments in the Faculty.

In 1980, through the efforts primarily of E. W. Romaniuk, severd Radio
Shack model TRS-80swere purchased. These machineswere used to develop an
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extensve arithmetic drill program which was distributed to Albertaschoolsvia
tapecasxttes. Other departmentsin the Faculty soon followed suit by acquiring
numbers of severd typesof microcomputers. During thisperiod, therewasnot
only an infusion of new computing equipment, but arapid growth in the variety
of computing. By 1981 two academic staff membershad been ableto acquireover
two million dollarsworth of computing equipment for the Faculty of Education,
with the help of the Provincid Government's matching grant program and
without impinging on the Faculty's capital alocations from central University
SOUrces.

With microcompuiters providing access to avery wide range of gpplications,
most of whichwerenot of aCAT nature, theinterest of faculty inlargepart shifted
away from CAl to using computersfor other functions, such as word processing,
Foreadshedts, ingtruction in smple graphics and page-layout packeges, and
teaching of smple programming languages like BASIC and LOGO.

To besure, individua s within some of the Faculty's departments had been
workingwith common audiovisua technologies while others were working with
the Faculty's computer sysems.  Such technologies included: televison, radio,
film formats, overhead projection equipment, photographic apparatus and re-
corded sound. Instructionisstill providedto studentsin thetheoriesand methods
of using such apparatus in schools, however, mgjor implementations of the
methods tend to be most prevalent in the audiovisual courses themsdaves
Elements of instructional technology eg., computer managed learning and
testing, were, neverthdess, incorporated into audiovisua developments by
members of the Faculty of Education using PLATO and microcomputers.

IBM Microcomputer Project

AlthoughIBM'ssupport of the1500 CAl systemwasterminated by 1980, that
company'sinterestin educational gpplicationsof computershad not. Directed by
M. Petruk of the Department of Industrial and V ocational Education, acollabo-
rative project was ingigated with IBM, with funding coming largely from IBM.
A specid microcomputer laboratory was constructed containing 27 IBM model
XT microcomputerswith monochrome displaysand two 5.25 inch floppy diskette
driveseach. Noharddrivesweresuppliedinitially, butharddisksandalocd area
network file server were added later. The laboratory subsequently came under
full control of the Faculty of Education, and the origind equipment has been
replaced with IBM PS2/55 microcomputers, using Faculty of Education funds.
ThelBM microcomputer project o included the equipping of Sx other labora
tories containing atotal of 125 additional microcomputers. These |aboratories
are located a: Harry Ainlay High School, Edmonton; University Elementary
Schoal, Cagary; Gilbert Paterson Junior High Schoal, Lethbridge; Province of
Alberta, Department of Agriculture; and the Department of Mechanica Engi-
neeringintheUniversity of Alberta(persona communicationwithDr. M. Petruk,
February 1992).
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Recent Developments

With little support by faculty and administration for thework being done on
theV AX CAl system, both the systern and DERSwere quietly shut down in 1989,
and two sysem development programmers, who started with the IBM 1500
system, were released because of budget cuts. After 21 years of operation, the
centre of control for instructional computing was shifted from academic staff and
turned over to theInstructional Technology Centre (ITC) by the administration
of the Faculty of Education. Although some departments within the Faculty
contain smal microcomputer laboratories, such asonelocated inthe Department
of Adult, Career and Technology Education, budget prioritiesand limits have o
far prevented such facilities from becoming as extensiveand research-oriented as
earlier endeavors. It is hoped by some individuds, that by combining the
audiovisual skills of the educational technology staff with the expertise of those
staff working with microcomputers, pioneering results can be obtained in the
aress of multimedia presentation and other adternate ingtructional ddlivery
systems.

Usingthefacilities operated by I TC, two CAIl courses at the undergraduate
leve arerun inthelBM laboratory. Onecourseisan extensive specid education
coursedevel oped by P. Cartwright of the PennsylvaniaStateUniversity. Withthe
assiganceof personnel of thel TC, twoadditional modulesauthored by G. Kysda
of the Department of Educational Psychology at the University of Albertahave
been added to thiscourse. The second course, developed entirdly by faculty and
ITC staff, takes an average of about 40 hours to complete, and isin the area of
developmenta psychology. Onelecture/laboratory-based undergraduatecourse,
an introduction to computer asssted instruction, is operated by the Department
of Educational Psychology using aMacintosh laboratory equipped and operated
by thel TC. Coursssintroduci ng novicesto microcomputer usesin education are
offered by the Department of Adult, Career and Technology Education (ACTE),
andinthe 1991-92 academictermthisDepartment initiated agraduateprogram
in the area of computer-based instruction. The graduate courses presently use
the facilities operated by ITC, although it is anticipated that when funding for
additional computers is provided, ACTE will be able to use their own computer
laboratory for instruction and research purposes.

Through a contract with the Department of Education and the Apple
Innovation Support Centre (under thedirectorship of M. Petruk) Petruk and his
staff have completed the development of a CAl course covering the Grade XI|
Mathematics 30 curriculum as used by the Correspondence Branch of Alberta
Education. This course, prepared using Authorware Professiona, and distrib-
uted as a CD-ROM suitable for Macintosh microcomputers, is currently being
field tested in someAlbertahigh schoolsfor possble generd use. Plansaredso
underway to broaden its use into Saskatchewan and Manitoba. Resident visitors
to the Apple Innovation Centre, housed within the Faculty, have access to the
Centre's advanced microcomputer and video equi pment for courseware deve op-
ment congruent with its goas.
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With theexcdlent technica expertiseand TV experienceresident amongthe
professond, but non-teaching staff in the Instructional Technology Centre,
tremendous drides are expected to be made in the development of CAl
coursaware and in the melding of audio visual capabilities with those of the
computer to bring the Faculty to anew leve in theuse of computer technology for
instruction.

SUMMARY AND CONCLUSIONS

We have examined the devel opment of computer assisted instruction in the
context of theprominencegiven research at thetimetheFaculty of Education was
formed fifty yearsago. Theemphasis on research isidentified asthe basisfor the
initial devedopment of aresearch laboratory concerned with satistica andyss
primarily. Hardware advancesled to theincorporation of unit record equi pment
initialy, then cdculatorsand finally computers. Computer asssted instruction,
rather than being developed from an interest in teaching machines and pro-
grammed instruction, was found to be a spin-off of the use of computers for
datistical computations. The decline of CAl asaprimary source of instruction
began with the introduction of microcomputers, and budget restrictions, which
eventually led to aloss of support from administration and faculty for the CAl
facility andtolesser extent theuseof computersfor statistical computations. The
followingchartisincuded to ass s thereader's comprehens on of thechronol ogy
and asociation of events and devel opments.

Theargumentsof abetter quality of ingtruction at lower cost being provided
by CAI have faded away in light of the current protracted period of economic

Figure 2.
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declineand restraint. Perhapsif accurateaccounting sysemsexigted it would be

found that graduate students and sessond instructors can provide instruction
a far less cogt than that required for the development of courseware, and the
capitalization and maintenance of acomputingfacility. 1t will remainto be seen

what effectshybridinstructional ddlivery sysemswill bringtothenextfifty years
of the University of Albertas Faculty of Educeation.
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Empowering Networks: Computer Conferencing in Education by
Michael D. Waggoner (Ed.)- Englewood Cliffs, NJ Educational Technology
Publications, 1992. ISBN 0-87778-238-5 (CDN $42.00)

Reviewed by Zopito A. Marini

Computer technology has made it possible to reduce the once-imposing
barrier of physical distance between peopleto the point whereit is no longer
afactor inthe exchange of information. Interestingly, while it has empowered
people by reducing the obstacles associated with great physica distance,
computer conferencing has also generated the potential to dis-empower
people by creating other types of obstacles rel ated to psychological and social
distance.

Empowering Networks contains 8 chapters, each describing a computer
conferencing project aimed at facilitating the educational process over vary-
ing distances. Mogt of the chapters use a case study agpproach to their
presentations by including background information on the project, a nuts-
and-bolts description of the hardware and software used, and an evaluation
of the project. These chapters provide a panoramic view of the possible uses
of the computer conferencing technology. There are two additional chapters
which are meant to provide an opportunity to reflect on computer
conferencing. For example, the commentary by Donad P. McNeil, in the
second-last chapter, describes the danger of over-optimism and identifiesthe
possible failings of the technology. The last chapter, by Thomas J. Switzer,
contains awell-thought-out prescription for making this technology work.

The strength of the book lies in the diversity of the projects presented,
which is evident in the varying degrees of sophistication of the applications,
aswell asof therangeof physical distance bridged between people. The reader

Canadian Journal of Educational Communication, VOL. 21, NO. 2, PAGES 171 -173, ISSN 0710-4340



172 CJEC WINTER 1991

is provided with descriptions of rich and diverse computer conferencing
environments; and, for the most part, the presentations are sufficiently
detailed to provide enough information to assess the merits of the project, or
even to duplicate it.

Although | bdievethat it has considerable merit, this book has two major
shortcomings; one isthe lack of consideration given to theoretical issues and
the other is the lack of connecting links across the various projects. In regard
tothislast issug, itisrather ironic that, whileit can be consdered astrength,
the dimension of diversity can also represent aweakness, particularly in the
way itishandled in thisbook. A casein point arethelast two chapters, which
could have been used to providethese links. Both reflect on the technology in
such agenera way that they appear not to be grounded to any great extent in
theprojectsdescribed. Whereasit might havebeen the casethat it wasdifficult
for McNeil and Witzer to have accessto adraft of the 8 chaptersbeforewriting
their own, | believe that the text would have benefited immensdy from a
reflection grounded in the actual projects presented in the book. The reader
would have profited from a discussion linking all the projects together by
examining the smilarities shared by them, as well as any differences.

Asfor theother shortcoming, thebook revealsageneral lack of recognition
of the important role which should be accorded to the use of theoretical
frameworks. As stated by Marini, Mitterer and Powell (1991, CJEC, Vol. 20,
pg. 171-187), the importance of adopting, or at least beginning to adopt, a
theoretical digpodition in the gpplication of computer technology iscritical for
the future development of the field. Computer technology will not provide the
answer to educational problemsif we cannot define those problems in precise
terms. Until there are more robust attempts to use relevant theories from
disciplines such as psychology, sociology, and computer science, the applica
tion of computer technology to education will not get past the case study
approach.

While a case study may be a good starting point, in order to advance
rescarch inthisarea (which is one of the stated objectives of thisbook) amore
concerted effort has to be made to use approaches and procedures which are
driven from the "top-down". It is only then that the field can move from a
descriptiveto aprescriptive phase. | would also suggest that, unlesswe get to
this stage of devel opment, we are bound to be"wildly optimistic” and possibly
"wildly wrong" about the future applications of computer technology.

Condder, for example, one common observation related to a number of
projects. Namedly, that unlessthetechnology is easy to usethere isresigtance
from the usersin implementing computer conferencing. Thismay indeed come
asasurpriseto computer "technicians', but it isnot at all surprisingif we look
attheliteratureonrisk-taking. Whether welikeit or not, for most peopleusing
acomputer for thefirst timeisarisky enterprise, with all that it entails. For
a novice, there is potential loss of control over the work environment; sdlf-
esteemn could suffer; and there are a host of other negative aspects related to
poor interaction with a computer. Thisis what | mean by psychologica and
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socid barriers. The field has succeeded in removing the barrier of physical
distance, however, we havealongway to go to reduce psychologica and socid
distance between people and technology. If it is to improve the educational
process, computer conferencing must empower usersnotjust inthedimension
of physical distance, but dso in other dimensions.

Even though it has some shortcomings, this book is worth- while for the
reader who is looking for some good suggestions for developing a successful
computer conferencing application, as well as some very good descriptions of
anumber of actual, implemented projects.

REVIEWER

Zopito A. Marini is an Associate Professor and Director of the Child Studies
Program at Brock University, St. Catharines, Ontario.
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