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- ABSTRACT |

Computers have recently become prevaient in our somety Educatton in _
partrcular is often descnbed as an area tor which thts technology holds dreat
potential. Achteving thrs potentral largely depends on pohcues that are
| develfped related to technology T
- The purpose of thls study was to identify those changes in educatlon WhICh '
- were both probable and possnble through the contlnued mtroductlen ot
computers and |dent|ty potenttal pattems for arriving at a normattve (desrred)
- future Specmcally the tollowmg questlons were asked What changes are
'both probable and possuble in educatron within the next five years asa result of
the influence of computers"? What is the desrrablllty and overall probabllrty of
those changes identified as either probable or possible? What are the potential
' patterns'for arriving at'a normative future? ‘T'h.e study had as an ‘additional
'purpose a further refmement of the Delpht methodology | - _

The methodology uttllzed was that of a Pollcy Delphi. Data oollectlon

involved a prlot study tollowed by three‘drstmct iterations or rounds

; , Partrcrpants in the study panel consusted of eighteen mdtvrduals with a

'knowledge of computers and a background i in educatron PartrcrpatrOn
included representatron from central offices, government departments industry,

in-school personnel, and university. A 100% participation rate was;mamtamed -




throughout'th‘e study:

The tmdmgs of the study |dent|f|ed a wade vanety of developments which'

were regarded as both probable and desnrable These develppments were .
‘ descnbed as bemg either a reaction to technologucal change or part of a
| contmued technologlcal experiment. Developments whlch were |dentmed as
) probable and undesrrable mcluded underutllrzatlon of equupment problems
‘~ related to the allojatron of equnpmen’t lack of appropnate courseware/software
piracy, conﬂdentuahty of files and information, equity, funding, resistance to |
' chang’e software and hardware mema restnctmg upward capability of
hardware migration of human resources, mcreased and conflicting demands
on educational,organizations.- Developments identiﬁed as desirable.- with little
agreement regardmg probability mcluded development ot a local software
mdustry tailored to provmcual curnculum a strong emphasus on computer
- \)?’a?ed’in-sewlce; an awareness of the soctal impact of computers, and "

- l‘ncreased parent involvement in school matters. Major potential patterns for
‘achieving a normati've future included: increased courseware/software
development and evaluation increased levels of fundlng inservice a

g wment preServuce plannlng secunty procedures and commumcatron |

amongst orgamzatrons and stakeholders

Concluslons were drawn and implications discussed regarding the

recognmon otthe need for pol|c|es related to educatlonal computmg curricular .
7



tollowl ng: computer technology havrng both posltive and negatrve ettects a’
contl nued commltment to computer technology, a commitment to technology

‘ _being a commitment to change, combuter technology providing the impetus to
_aSk basic pedagogical questi'ons‘ related to ourriculum,and teacher training,

" i_changes related to.computer technology being extemai to the leaming process,

increased demands on teachers, all eduem o

. , Mptv\

to make decisions and establish policies reléed- ’ computerteoh o Ay

nizatons being requrred

the Delphl providing mtormatron whrch is useful in futures oriented pla-nnmg
and policymaking. Also discussed were major issues that policymakers should
a‘ddress,as well as potential patterns for addressing the impact of technology.

Finally, some suggestions for further research were presented.

Vi
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bhapter 1
’t INTRODUCTION _

Background to the Study
Computers heve recently become prevalent in our seci'ety. AEvidence of

their impact is increasingly seen in business, indUstr‘y, education, and the
home. It has been suggested by "fﬁuch .ofn.the media fhat com'puter‘technology
will rev,plﬁtionize society. ‘Educafien, in particular, is often yiewed as an area
for which this techhology holds great eromise. Computers have generated a
great deal of enthusiasm and ekcitement. as schools continue to acquire them
af a rapid rate. Sh_avelson and Salomon (1985:4):identify a major reason for

" these developmenis: "For th.e first time,va genuineiy ‘thinking’ ihteracting |
technology, the computer, has become readily available to education. . . . The

dagogical promise of the new information technology is beundless if wecan * Vﬁ‘.{

- /master the technology.” o

Clearly, there are other forces which are also:responsible «for'_mueh‘ of the
enthusiasm and excitement_. AFovr example, Becker (1984:26) suggests that part
of the computer'e appeal for education is derived "from the persohel stakes of
the creators and distributors of computer-related progidcts. :.." Stephen Jobs,

/ co-founderof Apple Computer, provided an example of this phenomenon when



he (1984 :9) reportedly lured successful PepsuCo executive John Scuiley to the -
chiet executive position at Apple wuth the statement "You can sell sugared
water to children the rest.of your career or you can change the world a little."

: One of thesigniticant forces for computer relatedchange in education may be
attnbuted to the eftorts of sugared water” salesmen O'Brien (1984 42)
succmctly descnbes this force for change "Madison Avenue sells: computers
the same way it sells dishwashing detergent and designer'jeans. :

Histoncaily, other technological developments have been met with
enthusiasm, albeit smaller in scale, reminiscent of the present reception of

’ cdmputers; The radio, typewnter overhead proiector, and teIevusnon are often
cned as examples of technologles thCh were met w1th much enthusiasm but ?
never qunte met early expectations of their potentiai For exampie a iarge scaie
study done by Wood and Freeman (1 932) on the influence of the typewriter in

: -the elementary'sc‘hooi_ ciassroom. strikindiy resembles much of the present day
iterature on computérs." T_he study reported a great deal of enthusiasm on the -
part of te_achers and students, notino that students were arriving eariy,. and
staying in at recess and after school, to vvork on the machines. The study
concluded (ibi‘d.:ti84).that- in addition to improving handwriting the typewriter

"very p’robably raises, in some measure the. level of achievement in some of the”™
fundamental school subjects " In addition to perceiving potential |
apphcations across the curriculum it also advocated that, in view of the pendmg

increase of the typewnter usage in private life as well as busmess, all students

L



-should be provnded with an opportunity to use the machine. The typewnter
“never quute achteved the wndespread use or promise that Wood and Freeman
envisioned. ' .

While contparattve mfe(ggoes to recent innovations are oommonplace, it
is generally agree:i that the computer is the dominant techo’ologic'al artifact of
our time. Lepper'(t 985:1) cites several authors to support his statement that:

"we are currently on the edge of a revolutlon in technology that may eventuany\
prove much more sweeping and signifi icant than any other technologncal .
advance in the last 200 years--the revolutnon that is likely to occur as powerful
microcomputers begin to infiltrate our Ii\)es. o

' The pedagogical promise of this technology will not be achieved easily:

- Shavelson and Salomon (1985:4) suggest that: "The impact of the new
technology on cognition is not guaranteed. Its;impac:t depends.largely'on how
etudents and teachers use the new teohnology.f Far Lepper (1985:16), the time
tor reseerch is now: "Yet it'seeme cn'ticat to examine the larger issues, befo're
this technology _becomes such an integral part of ot‘:r daily tives that it will be, as
was the'case with r‘eseatch' on comntetoiel televiSion, too 'Iate to ask critical
questlons Repreeentative of muéh of the questionihg in the area related to
computers in educatnon is the questlon raised by Hunter (1984:26): "What do
computers portend for education. . . ?* By having a clearer vusmn of the future
and asking critical questlons now, perhaps we can make better use of this new

A
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Statement of the Purpose

The purpose of the study was to idehtify those changes in education
which w.e‘re’ both probable and possible through the continued introduciion of
c;Jmputers and identify potantial pattemns for achieving a nonnativq (desired)
future. Specifically, the following questions were asked:
‘- 1 What changes are both probable and possible in education within
the next five years as a result of the influence of computers?
2. What is the desirability and overall probability of those chahges
identified as either probable or possible?
3. What are the potential patterns for arriving at a normative
(desired) future? | |
A Policy Del'phi study was conducted in order to obtain answers to the
above questions. The panicipaﬁt pane! consisted of eighteen individuals with a .
knowledge of corﬁputers, a background in education, and who represented a
variety of organizatlions. There were three distinct phases or rounds to the
study. First, those changes.which were either probable or possible within the |
- next five years as a'r;sun of the continued influence of compﬁters were
identified. Second, a rating was obtained of the desifability and overall
- probability of those changes identified as éfther probable or possible. Third,

potential patterns for achieving a normative (desired) future were expldred.

The study also had as an additional purpose a further refinement of the



Delphi methodology."

ignificance of the
CMMB have already made a marked impéct upon education. A large
| /i .

amouﬁio(‘resouroes have been devoted to the €

i

the concerns we should be presently addressing as a result of their '

introduction, and (2) the changes and concerns we will likely face in the future.

The study clarifies sorﬁe of the immediate concems related to computers
in education as well as forecasts future changes and concemns which may
© occur as a result of the contmued mtroductlon of compuiers Potential patterns
- for resolving those concerns and achieving a more normative future are also
identified.

There already exist atterﬁpts at influéncing policy in ragard»to computers
in educatlon The study provides a further means to expose future policy
options and issues for consideration by educatuonal polucymakers In addition,
the study provides a conceptual framework from which to identify concerns in

formulating future educational poliby in relation to computers.



Definiti
- Various definitions are supplied throughout the dissertation, however

three majorterms used in the study are provided below:

Computer

A computeris ". . any de\)ice that can receive and thenkfollovir instrdcﬁons
to manipulate informationf In any computer, both the set of instructions and the
information upon whi&ch the instructions opera'te{?may be vaﬁed‘ffém one

moment to another." (Burch, 1984:18).

Technology

The practical application of scientific reséarch and discovery.

Education
In the context of this study education refers gen,erally", although not

specifically, to publicly funded K-12 school programs.
Delimitations

The study topic considered was delimited to the province of Alberta.

Developments which were considered were to have occurred within a



1985-1990 timeframe.
Panel members consisted of ind‘ividuals_' within the Edmonton area and
while the panel represented a variety of organizations with different interests in

education, it was not representative of all stakeholder groups.

Limitati

vAs one of the criteria for selecﬁng panel members was knowledge of

computers', panel merﬁbers méy have‘had a bias in favour of computers.
\ Interpretation of the data was Iimitéd to a single study monitor.

The findings‘ofvthe study are presented only as a precursor to planning for

considerétion by educational policymakers.

rf o s . . | n

This study has been organized in the following manner:

‘Chapter 1 has included an introduction, a statement of the purpose of the
study, a discussion of the significance of the study, the definitions used, and an
outline of delirh'itationé and limitations.

| Chépter 2 presents a.review of literature and conceptual framework for
the study. The literature review focusés on three’éreas related to the study: the
general impact of techhblogy, the impact of coﬁwputer technology, and
educational change. |

%

Chapter 3 describes the methodological framework which'includes a



discussion of forecasting, a deﬁnitioﬁ and history of Delphi including a
distinction‘between Conventional Delphi and Poiicy Delphi, and,
considerations for conducting a Delphi study. |

~ Chapter 4, provides a discussion of initiatives related to educational
computing in Alberta and:\establishes the setting for the study.

Chapter 5 provides a ;;sbﬁ;tion of the research design and procedures
utilized ln the study- Research procedures are reported for the pilot study and
each of the three rounds of the Delphi study.

Chapter 6 provid'e.;, an analysis of data. An analysis of findings is
reported sequentially for each of the three rounds of the study.

Chapter 7 presents a sumrffary of the study and draws some conclusions

‘based on the researcﬁ findings.

Chapter 8 discusses implications based on the findings of the study‘. The

chapter also presents considerations for future research.



Chapter 2
|
REVIEW OF LITERATURE AND CONCEPTUAL FRAMEWORK
_ \

This chapter consists of.two sections. The first section identifiés a number
of perspectives from which to view the impact of computer technology. It begins
by identifying positions from whicrl technology is commonly viewed and then
discusses léerspectives on the general impact of computer technology in the ~
following areas: sociéty. individuals, education, and trends and issues related
to educétion. Perspectives related to educational change are also presented.
The second section establishes the conceptual framework for the study.

\ .
Revi (L

Man has experienced the impact of techno_l;)gy since the first discovery
of crude tools. The impact of computer technblogy is often compared to
developments such as the printing press, the industrial revolution, the
automobile, and the television. Thus, computers may be viewed as a single
artifact in the overall impact of technology. Burch (1984:1), articulates this
perspective when he identifies computers as being only an illustratio&n of the
larger problem of dealing with{echnology: "The specific questions of computer
technclogy and computers in the schools are to one level only an illustrative

instance of a more general problem.” Burch (ibid.) also comments on the
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. srgnrfrcance of computers "From the current array of technologlcal artifacts, »

' hovjaever the domputer will prove to bea partrcularly decrslve example Srnce “
computers may be wewed as a subset of the overall |mpact of technology,

general perspectuves on the impact of technology are further discussed

\_ .

~ below. " /.

. .

Common viewpoints on technology can be divided into two broad areas:.
- first, thena_ture of the relationship of technology with society and second, core
value po’sitions from which technologyl is commonly viewed. Each of these

- areas are expanded under separate headings.

. » —
; Technology and Society
:

10

| 'An’egs/sential duestio.n related to technology and society is: Do we control

' technology'or does it control us? - There are three common views of this

relationShip: technology determines social change society and its values drive :

technological change and, technology and socrety are. related bya mutual

causalrty (Porter 1980 11-25r

The frrst vrew technology causes soclal change, mauntalns that society ,

| _reacts to technology instead of. leadmg it. An often clted advocate of this view is |

French phllosopher Jacques Ellul and his conoept of "techmque He (1964 :6)

describes technique as havmg an al.rtonomous life of its own. ‘For Ellul
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technology no longer serves man, man serves technolog'y. The second view
namely that soc1ety°‘f‘and its values drive technological change, espouses that.
“technology is not neutral wuth regard to social values rather lt is the product of
N these values Ayres (1979 258) r&gﬂects this view: "In short technology, is not
some klnd of mystenous self-energized engtne that drives society where
sqciety does not want it to g& Quite the contrary, technology merely produces
what society wants and wnll put to use.” The thlrd v1ew, that of technology and
society being related by f'mutual causality” is expressed by Porter
(1 980:?27,23): "All human exoeriences, basic:perceptions, definitions of the
' 'good_ life, eipectations for the future, and technological developments are
| shaped by the ‘social pOIitical and technological milieu in which the)t exist.”
| Numerous writers support the thll‘d posmon of mut‘ual causality For
' example Poiter (ibid.:23) suggests that the third vaewpoint despite its mherent
comp,lexmes, is" ..the safestpomt from which to view the t'echnology-socrety
interaction.” Gosling (1 98't :9) takes a similar position: . "Technology, then,
‘ neither totally determines the pattem of human society, nor is by any 'nteans
without intlue.nce on it. Rather, technology is an ingredient'in the mix from -
) which the.‘iuture is created, not the only one indeed, but‘an »important one." In
descr’ibi‘ng the» th_re_e(different views of 'the‘eflects of technology on schools
Postntan (1983:311), ridicules the first two positions. labelling them as
technolog'ical determinist and technoiogical somnambulist, and oonclude's: "l

‘believe only that the 'future’ will be aconsequence of what we do now as a
o F o
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respo_nse to Ar understanding of the problems we face.” . He further cites (ibid.)
McLuhan’s "the future of the future is the present" to illustrate that we do have'
some degree of control in the mteractnon that takes place. Goslmg (1981 8)
further establrshes a basis for this posmon
The kind of naive technologlcal determinism which claims that the
* whole pattern of evolution of human affairs is solely and totally set by
- technological factors and not to be influenced by human decision,
individual or collective, by politics or any kind of social action, is a
theory of social change to which, surely, no egucated person and
above all, no engineer could possibly subscribe, ... . At the same time,
only the most cloistered thinker would argue that political process
could proceed in disregard of the realities which determine the

4  character of the material world, of which the extent and style of ~
‘technology deployed is one of the most important. :

IIIV T III,E"‘

-Sullivan (1 983 21- 24) provides a useful framework from which to view
computer technology when he identifies three core value positions from which
technological change can be vnewed. the advocacy position, the negatuve
posmon and, the cntlcal dialectical posmon These three posmons are also -
usefulas a framework for classifying other wntmgs

The first is the advocacy posmon wherein technological innovation is
'seenina posmve light. Books such as Ing_MmMLUQ_mum (1979) Ittelh_d

Wave (1980) and Mmatmnds (1982), view the impact of computers as
primarily positive. Ayres (tg79 :232-241) describes this position as viewing

V"'technology as a panacea” for many of the problems that .ptague mankind. -
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4

Much of the current writing on computers in education could be placed in this

-

category. . |
The second positioo (Sullivan, 1983:22), the negative, sees
"technologlcal mnovatlon in & negative Ilght Sullivan refers to the work of
‘Jaoques Eliul's Ing_IQ_ang_l_ngaLSmm and George Gra?ts Lamg_m_tm'_a
Nangn as having value because they (ibid. 23) ..56€ prograss through
technology as havmg a life of its own whnch negates human intention.” Ayfes
(1979: 241) also observes this position: "Many people b8|I9V9 deeply, that
_ technology is baSic%ly dehumtﬁanizing, threatening, immoral, or even absolutely
©evil" |
Ths third position (Sullivan;1983: 25;), the. cﬁtical’adialedical. is |
~_.two-valenced in its attitude toward technical innovation. In other wo.rds it
consrders technologlcal lnnovatlon as havmg both posmve and negatwe effects
on the cultural transendence that occurs.” Porter (1980: 11) ndentlﬁes a list of
case studies of _technologncal d_evelopments that have ﬁad both posmve and - |
negative eftects, for example: human artificial inssminatioo. oral
| contraceptives, fluoridation, thalidomide.-. x-rays, and DDT. This position is often
reflected in writers who a@ybcate a more balanoeo view of technology.
Bemnstein (1 983: 108-1 09),-suggests that technological advanoes, no matter
how glamorous, must be founded on substantial values if they are 1o be of
| lasting worth. Burch (1984:13), when reﬂectivng on concerns relatsd to.

computers in schools, concludes that: ". . . what is demanded of us is nothing
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less than a philosophical reflection upoh the essence of technology itself, and

upon computer technology in particular.”

| The i'mpactv of 'computer jéchnolody may be viewed as part of the overall

impact of'technolog»y.' Thére exist varying viewpoints on the relationghip
between technology and society. A commonly held view is that they Mére

" intertwined in complex, mutually causal relétior;Shi;Ss. Technology is also
vievJed as having pOtentiélIy Bositive, neg_&ative, and/or neutral effects on |
individuals and s_obiety. We have some degree of control on the way
tech'nology affects our lives and it is worfhwhil‘e réflecﬁng’ onthé nature and
c}irectioh of any technological development. The foIlowin-g'séctio'h'._discusses '

the impact of computer technology.

Tne Impact of Computer Technaogy
The 'i_mpa‘ct of computer technology has been widély recognized. Society,
individuals, and education are often viewed as being profo.undly influenced.
Aspects of this influence are dISCUSSBd below under the following headings:
| society, individUal. educatiqn; and trénds and issues in education. .
. g
- Computer tec;hnology is often viewed asv‘fuelling a transforh\atibn froman .

@',



industrial society;to an information society. While referenoe to this
‘transformation’ has become commohplace, a respected work in the area is that |
by Japanese author Yoneji Masuda, Ih_e__lnﬁunannn_s_ogguasﬂp_sumum
Saociey (1 980) In addmon to dlscussmg the Japanese. plan for transformatnon
to an mtormatlon socnety Masuda makes a strong case that the greatest

~ contribution of current technology will be in the area of increasing mental

. productlvrty Other recent works such as the Mgm_Mﬂlg_nmm (1979) The Third
wgy_e (1980), Megatrends (1982) and In_e_ngdgm_Qf_S_an_d (1 981) also view
com‘puters‘.as contnouting to a new socrety ﬂwhereln the handling of information
plays a critical role. Botkin, in his book GlQ_b_aLS_talsga_Ing_Emur_e_QUjm
-Ie_g_nmun_Amg_nga (1 984) predlcts a world economy based on knowledge

and advanoed techndlogy He suggests that America will be left behind in the

- technology race u_nless it develops policies that are clearty‘committed'to

- technology, one of thos_e‘pollcies being. (ibid.:158) "a olear oommitment to
develop' hu‘rnan resources ulpon which econ_omio gronh‘and development are
dependent." Similany, Canadian writers Cohen’and vShannon (1984:29), in -
their workI_ngNgn_Qanaman_Engx reoogmze the |mportant role of
mformatron |n our sootety and descnbe it as "the currency of the new age
Henchey (1982 12) refers to the post -industrial saciety and tdentrfles
eome key |mpllcat|ons for education: "In the. mdustnal society, we had to learn
in orderto work; it was a worklng socaety In the: post-mdustnal society, we have

- to learn in.order to learn; itis a-leammg society.”
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Accompanying societal changes, computer technology has also recently

been viewed as bringing about changes in the individual, particulary in areas .
rélat'ed to the mind. Turkle (1984:13) emphasizes thé magnitude of this impact:
"Technblogy catalyzes ch‘gnges. not only in what ‘wé do but in how we think. . . .
It challeng.es‘ our notions not only of time and distance, but of rﬁind." Papert
q (1980:26) reinforces Turkle's observation: ". . . I too see the computer
* presence as a potent influence on the human mind. | am very much aware of
the holding power of an interactive computer and of how taking the computer as
é model can influence the way we think about ourselves.” Turkle (1984:13)
suggests that"recen't developments in technology require more in-depth
analysis than just mere explanation of the computer's capabilities:
| believe that what fascinates me is the unstated question that lies |
behind much of our preoccupation with the computer's capabilities.

- That question is not what will the computer be like in the future, but
instead, what will we be like? What kind of people are we becoming?

" Turkle (ibid.:246-247)-later suggests that computer're|ated developments

o

sdch as arfificial ihtelligence have the potential to restructure how we think |
about oUrseives and thereby. have‘ an irﬁbact analogous to the work of F‘reud' or |
Marx: | |

. .értificial intelligencé is making a big claim, announcing itself, as

psychoanalysis and Marxism had done, as a new way of
understanding almost everything. In each case a central concept

v
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restructures understariding on a Iérge scale: for the Freudian, the
unconscious; for the Marxist, the relationship of the means of

production. . . .for the Al (artificial intelligence) researcher, the idea of
program has a transcendent valye: it is taken as the key, the until now

missing term, for unlocking intellectual mysteries.

Torbk (1984:229) identifies a?%henomenon similar to the one wﬂich |

~ interests Turkle and classifies it as peopleware:

~ Digital computers were seen as toolé for managing information, thus a

large number of non-computer-literate workers were drawn into the
human-machine interface. . . .peopleware refars to the psychological
impact of technology on users.

Bolter (1984) identifies a similar impact, albeit from a somewhat different

: /
~ perspective. He (ibid.:4) also observes ". . . a change in the way men and

WOmenb in the electronic age think about themselves and the world around'

them.” Bolter (ibid.:4'1 ) suggests that ". . .we now have an ina‘n'imate metaphor

for the human mind as.compelling as the clock was for the planets.” He

(ibid.:219) de_écribes those whb aocepi his view as"'Turing's‘ Men," after

logician-mathematician A. M. Turing, and also outlines the change in the way

| which people think about themselves: "But Turing's man is s0 caught up in the

17

, comphter metaphor that he refuses to wait for the genetic solution; he chooses .

“to regard man as software more than hardware, as the program run by the

computer more t.han the hard-wired machine itself.” Use of this metaphor is not

uncommon in education circles, a striking example was provided by David

. , .
King, Minister of Alberta Education. King (1984) suggested that the present

concept of teachers is based on an industrial model wherein the teacher is



viewed as an "organic data base.”

Education
Computer technology has fueled numerous developments in education.

Me_ljbr developments aré discussed under the sub-headings of abquisition,

usage, and potential applications.

Acquisition. In. terms of the number of computers acquired by schools ’it is
evident that, within a very short time-frame, they have made a significant impact
on schools. The profiteration of these machines is evidenced throughout North
America. Within Albena, the ‘M‘inist‘er's Task Force Report ( June, 1983) cited
séveral studiés fhat indicated a dramatic increase in the qumber of computers
in schools. It also projegted that this increase would continué. Rec_e'nf grants
will ensure that this increase continues until at least 1986. Si’milafly, Weiner
(1984:36) reports initiatives in Ontario and Quebec that would also indicate
continued rapid growth of computers in the classrooms of those provinces.
Within the U.S., Bork (Dec. ‘1984.?240) estimates that over the past few'years
"...the number of computers in the schools has roughly d_oubled each 'year.?' ‘
| Bork also observed that this growth has oocurred GQSpite poor funding

arrangements and inadequate software. Mprgg‘n (1984:1) cites stUdiés by the
Nétiona] Center for Educational Staiistics, Educational.Re.search Service, and

the U.S. Offite of Technology Assessment which attest ". . . to sharp growth of



educational technolog)}, especially microcomputers; in the past few years.”

The,ré.pid growth in the number of computers in schools is largely thel
résult ‘of entht‘Jsiasm'for this technology. The Minister's Task Force (1983:19)
reported that on the basis of 'pla"nning and progress underway, within all the
p_'rovi‘nc"es, that". .. educétors are enthusiastic about educational computing."
Members of the Task Force also visited the U.S. staies of Minnesota, Texas,
anc} Califonia, and reported a high degree of commitment as well as é variety
of activities ,and level of intégration. -

~ While actual a'pplica_tions and approaches vary, Senese (1983:iv)

reminds us that ;‘1,. -surveys of computers in schpﬁl‘s are outdated by the' time
they are published", ft is useful tp reviev;r some récent surveys and studies in
order to gain a clearer perspective on recent applications' of computers in
'schools_. The following #ub;semion outlines reported findings on ihe major

applications of computers in schools.

Usage. As early as 1980 a significant portion of American students had
access to computers. Baker (1982:20-2i ) reported on a U.S. study done in
1980 which found that of 15,834 school districts surveyed, 48% provided |
students with access to computers. The éurvey (ibid.:‘21 ) also reported that in
terms of computer use: | '

. . . developing computer literacy was the most ffequehtly mentioned

goal. Other frequently mentioned uses were learning enrichment in
specific subject areas and challenges for high achievers. Remedial
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and compensatory applications were listed by fewer than half of the
responding districts.

Similérly, in a more recent Ohio survey of school districts throughout the state -
Morgan (1984) groUped the iﬁstructional use of computers into three
categories: computer assiéted instruction (CAl), computer managed instru'ction
(CMI), and cbmputer based leaming (CBL). The study also made a distinction
between microcomyuters and mainframes. It included in thé microcomputer |
category the fouow}ng machines: Apple, Radio Shack, Texas 'Instruments.‘,
Commodore/Pet, Atari, Timex/Sinclair, and I.B.M. Mainframes (ibfd.:4) were
described as having "larger memory and faster processing capabilitiés" than

micros. The reported rate of usage for mainframes and microcomputers in each

of the three categories is included below.

g
QQEM&MSESI&QMMDD_LQA& Across school district types, mainframes
were uAsed for l‘ess than 6%: of the total épplications. Mi;:rooomputers were
used for:’ | |

Drill and Practice o 69%

Remediation - - ' : 61%

Tutorial | 52%

~ * Computer Managed Instruction (CM), Across school district types, a nearly



equivalent use of micros and mainframes were used for:

Mainframe Micro

Student Testing -~ 16.0% | 12.1%

Generation of Student Reports ~ 16.1% 14.5%

Development of Instructional

Prescriptions 45% 8.5%
Qanmgr_B_asgq_l_éammg_(QB_LL Across s_«c'hool district types, mainframes
’ were‘used for less than 6% of the total applications. ,Microéqnﬁputers were
| used forr | %

Computer Literacy | ] \ : | : " 82.2%

- Computer Programming 78.2%

Word Prodessing | ' | 38.1%

Simulation - - | | - 38.4%

Problem S;)Iving | 58.6%

)

An important feature of the Morgan study (ibid.:1) was that it reviewed

other state and national studies related to evducati’onal technology and reported

that, at the school level: ". .. most were at about the same stage as
Ohie-surveying their school districts and preparing reports of the results.”

A study on the patterns of microcomputer use within the classroom was

21



conducted by Shavelson, Winkler, Stasz, Feibel, Robyn and Sheha (1 954).

- The study (ibid.iii) had as one of its prime objectives: "To describe how
teachers who were nominated by their peers as 'éuooessMI' |
microcomputer-using teachers use the technology for instruction.” Despite the
fact that the study was conducteq in California, a state reported (ibid.:5) to be
". . .representative of microcomputer use in other leading states,” one of the

' majbr conclusions (ibid.:30) was that: ".I,. . microcomputer-based instruction by
teachers dubbed 'successful' by their péers, other educators, and

4ad'mihistrators is vnot monolithic.” r‘\ot only did Shavelson et al. (ibid.:29) find
little microcomputer-based instruction occurring in the classroom, they reported
expeﬁenéing difficulty in locating teachers who were using microcom’puters‘
successfully.

Similarly, Bork (1984:242), when commenting on the classroom situation
stated that:

Despite the growing presence of compuiters in U.S. schools and

colleges, computer-based leaming remains a very small fraction of the

total instructional system. . . . In fact, | would be surprised to discover

that the computer occupies more than 1% of the total time devoted to

instruction in the U.S.

A study by Sheingold, Kane, and Endreweit (1983) supports the
observation that computeftechndlogy has a limited imvpact on school sysfems.
The study (ibid.:428) on how different school systems used microcomputers

found that ib none of the sites studied: -

/
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. were migrocomputers intended 1o change or replace existing
curriculum; rather, they were to be additions. Either computers
complement d classroom activities, or they comprised an additional
curriculum ih and of themselves (for example computer literacy and
computer grogramming).

The authors concluded (ibid.:431): "This study more strikingly illustrates the
assimilation of technology by school systems than the impact of technology on
them.” Becker (1984:28-29) reinforces this observation when he cites 1983
studies done by the Center for Social Organization of Schools:
Schools today use computers primarily as an object of instruction--to
provide students with cursory computer literacy exposure and to teach
a minority of high school students to program microcomputers in the
- general computer language called BASIC. Apart from these uses,
though by far the most common way that schools use their computers
is with commercial and locally produced programs that give students

math and language-arts skill-building drills and that test their

knowladge of social studies and science facts.
e

Becker (ibid.:29) also commented on the many drill-and-practice applications
identified and noted that they differ . . .substantially from the-infinitely patiept
and directly instructive tutor imagined in our dreams about computer-assisted
instruction (CAI)." Sheingold et al.‘(ibid.:431)', in commenting on the limited
existing épplications of computers, further concluded that microcomputers

alone will not promote any particular outcomes and that the results of their
study "suggest that the effects of microcomputers on eduCation will depend, tv
large extent, on the social and educational contexts within which they are
embedded.”

The observations described above support eariier concems identified by
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. Seymour Papert and Joseph Weizenbaum. Papert (1 979:74) provrded
examples of three ways the use of computers in educatton can be classmed
anI and practlce sumulatlons and learning sumple programming Ianguages
He then proceeded to". stress the underlying sameness of these forms or
_ computer use.” He (ibid.:74) further stressed that these practloes in fact negate
explomng the full potenttal of the oomputer through remforcmg tradrtlonal
" models of education: "What they havetn oommon is that they share a model of
education whnch leads them to reinforce traditional educational stmcture's’and
thus‘pla)vl) a:reactionary role opposin‘g the emergence of radically ne\& tor-rr;s of
’education. Papert (|b|d :74-75) used drill and practtce as an example to
questlon the notnon of helpmg a student to catch up mthout askmg the hard
| questrons . about why he had to get caught up and what itishei |s catchmg
up to." Wetzenbaum (1979 440) when dtscussmg cdmputers in educatron
suggvests that'schools are very resnstant tochange_ and that very little change is
possnble wnthout flrst addressrng the mstrtutuonal nature of schools
| No fix, techno|og|cal or othenmse of the American educatlon system
that does not recognize that American schools are raprdly beoommg
America's principal juvenile minimum security prisons can be expected
to have socially therapeutic effects. Giving children computers to play-

~with, while not necessarily bad i in rtselt cannot touch this or any other o
reaf. prdeem - : : ,

g ’ ¢ e ’ . ‘ ‘ . . - '\\\
, Emg_m;aLAgp_[mmna There exists a good dgal of o'ptimism regarding
the potential applications of computers in education,, Senes'e' etal. (1983:v), in

acknoMedgtng the limited ex’isting applications described above reflect much
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o( this optnmlsm "Although most currently aVarlable appllcatlor? for schools are
medlocre the possmllmes for sugnmcant uses are impressive.” They (|b1d :3-4)
descnbe a hst ot opportumttes in the followmg areas: tutonng. simulated
Iearnmg envuronments (snmulatuons) dwgnosns networks tools tor students
: and teachers (allowmg for ntore emphaS|s on sophistucated thtnkmg skills
rather than routme tasks) game technologres and admlmstratlve tasks.
Wlluams (1 984 27) descnbes computers as.providing mcreased’portunities
for the handlcapped parhoularty the bgmd wsuaﬂy |mpaired and speech
impaired. Stephen Jobsv 21985) Speakmg ata recent conference made two
. major points related to the potentlal of educatnonal computing. The first was
that'future developments in storage capactty will allow enhanced simulated
interactive Iearning"experi'ences su\ch as cleating a molecule: ™. .. th'at you can |
zoom into, and see flying around you to play with this_ molecule inside.”  The
second pomt was that networks, in mcreasmg co/mmumcatlon among
lnduwduals will enhance the capablhty of computers .soallofa sudden you
arent mteractmg with a computer anymore you' re interacting wnth another
human being.” Jobs (ibid. ) concluded by shanng his dream

My dream is a: if you look: at computers as the carriers of undertymg

principles that can facilitate thousands of individual learning

experiences, what we've.got here-is a miraculous tool that gets better

and better each year. . . .someday with the next Aristotles living among

us, we can over.time, somehow capture Anstotle's worid view. . . . you

“could actually ask the next Aristotie a questton and get an answer

- And it might not be the exact one that the reﬁAnstotle would have R ;
glven but It'S a lot better than what we have now.

£
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Ko_hl (Ebisoh,,t 984:38) offers two versions of the potential of computers in
~ education;

Computers are special, they're not just an electronic version of the
same old boring school tools. But they could be used to reinforce the
worst practices of schools. Worse, teachers could just chain the kids to
machines. The teacher woulkd have his ow machine with an t

. @lectronic spreadsheet that'll control all the others and they'll be locked
into a very uninventive system that we already know is not doing very .

~well. . ... The other possnbnmy is that the computer becomes atoolto
extend the capacities of one's mind, a device for modeling pos,snble
worlds, for doing scientific slmulatnons for allowing kids at a very young
age to begin to see that you can control variables and understand
systems and do these intellectual things visually.

hKohI (ibict.) expresses the concern that while he would like to see the second
| possibility occur he fears that ". . . without‘ some deep human-and moral change _
and real understandlng of how people learn and how oomputers functuon
the furst possubthty might becomevthe most "prevalent” one

On another Ievel there are those who suggest that developments in.
mformatlon storage, transfer, and retneval wnll challenge the whole notuon of
schools as they presently exist. Much learning will be ablé to take place at
home in what is often descnbed as an electromc oottage" (Toftler, 1980;
~ Deken, 1983) Uhlig (1983 4) identifies a possible role of the school in such an
;envnronment "The home may agafn as lt was 300 years ago become the true
: - center c;f Ieammg for many students. Schoois may be more well suited for
reoreation, socialization, dramatic and ﬁn_e;a’rte, anq:athtetics." Pépe'rt (1980:9)

: - A\ S ¢
speaks of similar developments, however, he is much more critical of existing
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schools and the need for reform:
- B be'lieve that the computer prasence will enable us to so modify the
- learning environment outside the classrooms that much if not all the
schools presently try to teach with such pain and expense and such
limited success will be learned, as the child learns to talk painlessly,
successfully and without organized instruction.
In stressing the need for reform, he (ibid.) also identifies the consequences of
not meeting the challenge: "This obviously implies that schools as we know
them today will have no plaoe in the future. But it is an open question whether

they will edapt by transforming themselves into something new or'v'vither away

and be replaced.”

Trend { Issues in Educat

Previous sectio,nsvof‘t.his chapter [ ented the cornputer a‘s o‘n_e of the
more significant teohgp,!ogical artifectsgr time and outiined some of the
pot‘ential effects on socie‘fyfff-jndividuals_, and education. The imoaot of this
technology has generated a number of trelnds and issues i_ri eaucation. These
- trends and issues are discussed und'er the headings of curriculum, teacher |
training, courseware hardware, access/equity, plannmg/organlzatron/fundlng,
changing roles and, effects and outcomes Burch (1984.:4) oategonzes many |
of these trends and rssues when he speculates that many of them are related to

basic pedagogical questions: ”. . the issues surrounding the use of computers

in the schools will confront us less with a uniquely new set;‘of problems special
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to the use of this new artifact, than with the occasion and impetus to re-ask

basic and perennial pedagogical QUestions."- +

Qumgumm The impact of computers on matters related to curnculum is
often rdentrfled as an area ot great concem (Rockman 1983; Sheingoid et al,,
 1983; thstecslasxfm 1983; A Nation at Risic The Imperative of -
| Edu_catmlal_anm_[m 1983) Gress (1981:42) amculates a common theme of
much writing on computers and curriculum: "The present and future technology
| of the computer mandates that the curn'culum be reformed.” While there may
be need of reforrn, Sheingold et al. (1_983:'428) observe: "The relationship of
the microo'omputer to the classroom is one otthe’ most'oomplex issues.” As
noted in the preceding introduction to trends and issues in education much of
| the issue is related to re-asking some of the perennlal pedagoglcal questlons
iva curncular context. Essentnally, matters related to curnculum deal wrth the’
organlzatlon and drssemlnat_lon of knowledge or;as Burch (1984:18) states in .
lhis general definition: *. .. by curriculum | fean a decision about whaft"is;most
‘worthy of being learned, and a pedag'ogical strategy for creating the conditions
in whrch such learnmg can’ best take place The deolsrons as Henchey ‘.
(1982 12- 13) observes reflect the envnronment "Curnculum does not have an
mdependent existence. . each era must rethrnk and reshape its conceptnon of
the educated person wrthln the framework of ltS own assumptuons needs, and

pnontles. The raprdly changlng srtuatnon brought about largely by the advent o

e



) gf computer techn‘ology, has.precipitatted bésic curriculuar questions in areas
,such as situation analysis, selection of objectives, selection a‘ndv organization of
content and methods, as well as evaluation. Each of these areas is discussed

further. | | |
The Minister's Task Force (1983:42) observed that as the chattging nature
of society would require a new set of skills that schools be required ". . . to oﬁerv
“instruction in new skills attd to facilitate the acquisition of knowledge that wtll be

required in the future.” Similarly, Burch (1984:5) in arguing that the computer is

the "most impdrtant technological instrument of our time" observes: "It we are’ |

.going to be-able to function at all competently in the new situation, we shall all
,ha\./e to learn to 'uvse ‘avcomputer and, one hopes, to use it wisely." Few can
argue that computer technology |s contributing to a change in society etnd |
occupational pétterhé. Wortts"suéh as Ing_Inud_ﬂaya (1980), Megatrends
1 982), and Global Stakes (1 982),?ﬁéve done a great deal to create an
é(\bﬂﬂéren'ess regarding the'éituétion. A major curricular ch'allenge‘is to monitor
and respond to thv/e,,cﬁ?'arigihg si’tuation with .rega’rd to society, technology, | ,V
students, teachers,va"'r’\d resources. | |

. | Setting ptopét objectives presénts a further curricular challleng'e. Wt\at
should students be flear.ning? The rapid ahd évér inCreaéing changes ih
technology, particulary communicattdns and computers, make this a particularly
difficult question. Henchey (1982:13) succintly illustrates the difficulty of the |

problem with the simple question: "What should constitute the educated person

29
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of the year 20007?"

.

wa do we select and or'ganize"cur’riculurr'\,oontént that adequately m_eeté
our objectives and reflects the chénging situation? ‘Hencﬁey (1982:13), when |
speaking of the implications of new voommtlir’\ications- techn,ologies.,, addresses
these concerns with the‘followihg'questions: :

What skills are so important for leammg how to learn and how to Iwe a
full life that no young person should be without them? What . ¢
knowledge is of such worth that no young person can truly understand
his world and himself and establish her sense of meaning without it?
What values are so central to our social project that no young person
can find inspiration wnhout them?

Papert (19'80:140) argues for a depanure from existing practice: ". . .we should

&

be prepared to undertéke far-reaching reconceptualizations of classical I,
domains of knowledge.”

A further issue is what metvhod's should be used to present the content
selected? Sheing’old et al. (1983:429) proVidé a context for this issue;

How the microcomputer can effectively be integrated with classroom
~curriculum is currently one of the pressing issues of computer use in
education. It seems likely however, that the process of integration will
also be one.of change. The task is not merely to put two matching
pieces--a curriculum and a computer--together. Rather, it is to actively
mold the pieces so that they complement each other. :

The issue raises a number of'qu'estions. Roékman, (1983:1'4) expands or it when
he questions the extent of the integration of microcomputers:

Compmer literacy, CAl, programming, and access to data bases are
common applications. ‘What are the best uses for computers in
classroom curriculum? At what grade Ievel should the computer be
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mtroduced" In which content areas can it meet curncular goals andi
student needs most effectlvely? :
Closely related to the area of methods (as well as content) is whether

curriculum should be standardized or innovative (Peterson, 1984:14-15). A

standardized curriculum, while having implementation advantages in the area

of consistency and conformity, does very littie to encourage new ideas and

innovation. Conversely, a curriculum that is more fiexible and innovative, while

encouraging the development of new applications and méthods, also carries all
of the risks inherent with prototyping any new activity--mistakes are inevitabl_e'.

Most of the material discussed above also' presents challenges'i'n the

area of evaluation. Perhaps the biggest challenge for evaluation is addressing

questions (Nicholls and Nicholls:1972) fundamental to curriculum: Questions
re‘la'ted‘ to Why we study are just as_impohant as what we stUdy.
* Teacher Training. Hunter (1984:16) observes that, in relation to teacher

training: ". . .. every professiOnai joumnal, and even the popular press tells us,

we must become computer literate to cope with the forthcoming reydlution in

education.” Related literature on teacher education can be divided into two
broad areas: préservice and inservice. Friedrhar;,'(1983:1 6) alludes to both

'are‘as when he suggests that: "Above all, let us teach our prdspective and

continuing teachers to incorporate educational computing in teaching.” The

* Minister's Task Forca (1983:45) in"‘identifyihg teacher reception as being critical
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"o the sucess or failure of any innovation in education” further divided the issue
into four categories: preservice, graduate programs, inservice, and continuing

education. Essentnally, the report recommeded mcreased opportunities for

teachers to receive mstructrbn in all of the oategones Different levels of

knowledge and mterest in computers makes the preparatton of teachers a

partlcularly dlftrcutt task (Uhlig, 1983:3; Sheingoid et al., 1983:429). |

- Fundamental to'the issue (ibid.) is the question' "What kinds of knowledge and

expenence do teachers require in order to use computers effectrvely in therr

classrooms"" |

Uhlig (1 983) stresses two important pomts regardnng the process of

achrevmg an ongoing computer Iuteracy for teachers. Fnrst he stresses (Ibld :2)

| that "Technologlcal literacy, unlike some other -kinds ot lrterac;es is not an
event; it |s_ a contnnuous process. He further suggests that: because the

_ proeess is oontinuous, strategies to deal with it must be on oing. Secondly, he
(ibid.:4) notes that: "Some districts and some teacher traini instit'utions will

| make early mistakes in addressmg the problems and potentia of the new

technologies.” He argues that whlle mtstakes are rnevrtable we\rnust learn to

live W|th them.

~ Courseware, The terms 'coursew"are and softwars are often used

. mterchangeably (Mmuster's Task Foroe 1983:57). Sottware is the program that

is actua!ly run on a computer, courseware is a broader term encompass g the

’
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total collection of Ieaminé materials, part of whict: is software.

Central to the issue of courseware are two words: quantity and quality.” A
significa‘nf quantity of courseware is beiﬁg preduoed for education, however itis
of limited quaity (Bork, 1964:240; Minister's Task Forcs, 1983:57-58;
Sheingold et al.,, 1988:429). Komoski (1984:247), citing the findings of a
national evaluation by tTm_ Education Products Information Exchange (EPIE),
obs_erved that of the many software programs available: . . . only 5% of these
hundreds of programs have been judged to be of truly high quality, while rhore
than half have been judged not worth reconimending'to educators or parents.”
Alberta Education's Clearinghouse reports a similar rejection rate. A recent

Kappan feature (May, 1985:659), reported that: "Of more than 5,000 programs

analyzed by 16 leading U.S. and Canaduan evaluatuon services, only 13 were

' deemed excellent Largely due to the lack of suitable courseware available,

the Minister's Task Force (1983:58) identified the promotlc&n of high-quality
courseware as an areavo'f concern. Becker (1984:30) while commenting on the
lack of appropriate software, cites a reason for the abundance of |
drill-and-practice programs presently beiné used in schools: "They have
obtained equipment and then tried to find appkopriate ways to use it withjtheir' |
students.. . ... schools use drill and pkectioe programs because they are there,
and they are there becauee proddcers can proquoe them and because
producers believe schools are Iikeiy.vto buy them.” Also related_fo the issue of

courseware is the unauthorized duplication of materials (Rockman, 198.3:_1 4)‘.
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Hardware, A simple extrapolation of past trends tends to indicate that
computing hardware will become better, cheaper, faster. These developments
are complicated by the fact that the computing business is highly oompetitive
and unpredictable (even major obmpanies such as IBM have done extensive
marketing of a compUter only to cease manutacturing a short time later). A
basic dilemma faced by educators is selecting the proper equipment. Central to
“the issue of hardware selection is esiablishing standards related to the
acquisition of equipment and the dilemma of choosing between variety versus
compatibility (Peterson, 1984;15). Do educational agencies settle 6n a specific
set of equipment and realize benefits associated with volume buy‘ing,
compatibility, training, énd maintenanoe?v (These benefits accrue to not anly
computers but transfer to other areas such as’software, neripherals, and
networks.) Or, in realizing the benefits associated with standardization do they

accept the drawback of binding (ibid.) ". . .all future computer uses to the
capabilities of that particular manufacturer and its equipment, thus eliminatings
the possibility of benefiting from changing technology in an industry where
, .

change is the. most predictable event." A second drawback of Osing only one {,.{" _

brand of computer is that "no sfhgle brand is best for all applications” (Minister‘s.\i;‘» =

o

} T'a‘sk:Force, 1983:72) and some brands, for exa?nple. would be overpriced for

simple applications (ibid.; Peterson, 1984:15).



Access/Equity. Aspects of the access/equity issue could also be
discussed under the headings of curriculum and hardware, howsver, the issue
has sufficient scope to merit a separate heading. Two major dimensions of the
issue are actual physical access to the machines and applications to ]Nhlch
students are exposed. Each of these dimensions are discussed further below.

Sheingold et al. (1983:426), in their study of three separate school
systems, reported that laroely due to funding: *. . .there was differential acccss
to microcomputers at both the elementary and secondary level.” Cmng a study
done by the National Center for Education Statistics (1982) they (ibid. ).
reported: "inequities of microcomputers nationwide, based on the economi‘c
level of school systems.” Similarly, Uhlig (1983:4) reported a study done by
Market Data Retrieval in 1982 which showed ". . . microcomputer availability in

the schools directly related to the wealth of the district being served.”

Sheingold et al. (1 983:427) offer a further underlying reason for this occurence:

A local initiatives model of innovation could unintentionally result in differential
access.” Peterson (1984:11) while acknowledging that "local control of
education provides choice and encourages experimentation” suggests that
there is a need for overall policies regarding access "If computerc and
computing do make a difference in education. . . .".

Petérson (1984:11-12) provides a discussion of two issues related to
educational oomputing and access at lhe school level. First, in a discussion on

"egalitarianism versus critical mass" he notes that while there are advantages
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to equal distribution within schools (primarily because it is fair and simple), -
there are also disadvantages-in that some machines will be underutilized and

there will never be the "critical mass” necessary for ideas and creativity to "take

0ff." Second, he (ibid.:1'2) describes the advahtages and disadvantages of the

"computer lab versus the oompdterized classroom.” Placing computers in alab
has the advantage of a "sense of faimess of equal dispersion while at the same
time itincorporates some of the advantages of critical-mass oonoentration."/

There are also disadvantages (ibid.), first, if the lab has an optional component

it tends to "attract maihly boys", and second, computers become isolated from

‘the curriculum: "The labs separation from the classroom more or less defines

how the school regards computing--as sdmething separate and apart.”
Sheingold et al. »(1983:427) concede that with ever increasing numbers of
microcomputers many of the brobferhs associated with access will bé oyéréome
but also warn of another danger when they suggest that equality of access
does not insure equality of opportunity: ". . .current trends could contribute to a
future in which levels of achievement determine what‘ students are permitted to

do with computers. Less able' students will use computers for drill and practice,

~while the more able will learn to program.” Similarly, Shavelson et al.

(1984:31), concluded in what they referred to as "potentially startiing” findings:
iy »

Paramount is the finding that students in classrooms characterized as
low in ability and high in percentage minority received computer-basec
instruction primarily from drill-and-practice programs, while students in
classrooms characterized as high in ability and low in percentage
minority received instruction from a myriad of computer programs,
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including drill and practice, tutorials, simulations, microworids, and
games. If the medium is the message, the message delivered to
students in the former classrooms is substantially ditferent from the
message received by students in the latter.
If we are able to rationalize that some identifiable groups need computers there
are other implications that need to be considered. Peterson (1984:12)
suggests that. "in any case we're still talking about discrimination: giving

expensive resources to a few." Sheingold et al. (1983:426) make two

observations regarding the issue. First (ibid.), they note that, at the elementary
|

level, there may be long term implications such as a "stigma" attached to using
-

computers primaf@gMn areas such as remediation. Second (ibid.), they suggest #
i, 4‘

BRI 4= Ve! ") anybody is being excluded from computer use, it

that at the seo
may be the average student.”

In a California study of "skills, knowledge, attitudes and experiences” of
sixth and twelfth grade students in the area of computer technology Fetler
- (1984:ii) reported that: "Boys reported having more experience with computers,
and this experience was associated with higher test scores, than girls.” This
finding is partially explained by general, enroliment trends in computer related
courses which (ibid.:2): "follow those traditionally fdund in science and
mathematics, girls are not benefiting from such instruction as much as boys.” In
addition to concluding that sex equity is one of the issues "faced by schools in

defining a policy for the use of computers,” Fetler (ibid.:22-23) questioned the

role of schools: "Is it proper for public schools to provide students with ehtry
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lqvel skills for use in obtaining jobs?" A further observation made by Fetler
(ibid.:20) wa's that social class,which ". .. historically, has been correlated with
achievement of all kinds. . . .is clearly demonstrated in the area gf comiputer

- studies. .. "

E.Ian.mng/_Qmamzatmﬂnqmg The Mmister’s Task Foroe (1983) further

' .c:ted plannmg orgamzatton and funding as lmportant rssues The report
(ibid.:82) in reoogmznng that we are " entenng anew fietd ot endeavour in
educatron stressed the need for wrdespread partropatnon in clearly defmed
| structured_plans that wouid be,regula_rly monitored. Leadership, at all ievels,
was identified as cruci’al to the 'planning prooess 'The 'report (ibid.:86) also
» empnasized the 'ne"_ed\for or'g‘ani'zational structdftes, particularly at the proVinoial

o level, .whichWo’uId.be‘ v"dd‘rable enough to be stable and reliable, yet flexible

o enough to adapt to chang% These orgamzatuonal structures were vrewed

| (ibid. ) as bemg rmportant for coping wrth the major endunng issues of

educatlonal computmg The Task Foroe (lbld 92) stressed the rmgortance of

l

. 'fundmg for realrzmv 'epotentlal of computmg 'Eduwtronal oomputmg
requures a srgmﬁcant fi nancral rnvestment g Becker (1984: 30) when
ﬁ commentmg on the overabundance of anI and practice prOQrams also

- stressed the need for systematlc plannmg "Another reason that schools use
8 .

o ‘dnll-and-practlce programs is that many schools hgve begun their mvolvement

' o
et wrth computers wuthout a systematrc plan t%r how computers mtght rmprove the

|
|
|
'
i
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. éducational enterprise.”

: Qhangmg_ﬂglei In addition to changing roleswith"in the actual o
mstructlonal process there exlsts concermn regandtng new and changmg roles in
. other areas. The roles ot teachers st\udents and admtmstrators are reflected
in these concems ' | |
Shelngold et al. (1 983 427) |dent|f ed two new roles as those of the ‘, o ’
ltv-"teacher buff" and "student expert Teacher buffs often end up outsrde of
| ;teachmg . the computer enthusuasts we observed were employed by the .A
mstructlonal design groups or- the central admmlstratlon and were-no Ionger
' teachlng Shavelson et al. (1984 29) also observed thlS phenomenon and
L',tdentmed it as the "vamshmg computer-usmg teacher" where "Teachers |
nommated as successful in educatronal applications of mncrocomputers
dusappeared from thenr classes ta become computer coordmators in thelr :
_dlStl‘lCtS or software developers in the burgeonmg mformatlon technology ,'
| mdustry Shelngold et al. (1983 427) suggest an additional mrgratlon path for - |
these mdrvrdualsp "The mduvnduals m these roles may burn out or leave the |
| system for more Iucratlve posmons in tndustry Shemgold et al. and |

. ’Shavelson et al advocate the need for pohcres to reta\n those mdrvuduals who

‘are makmg a posmve contnbutlcn to educatlon The emergmg role of student

e 'experts was also rdentmed by Shemgold et al. (ibid. 428) as changmg the

student-teecher relatlonshlp "Student experts establlshed new relatlonshlps

.
=
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with teachers They (ibid.) also 'rep'ort'ed th?.tt eSe student experts are
llkely to mcrease in number" make new "demancb n school systems," and
' \ | seek leammg opportumtles outside of the structure. o\ tormal educatlbn if
schools are unable to meet therr demands v
Computers have a wrde vanety ot applrcatlons in admlmstratlon Tymo '
(1 983 33) provrded a taxonomy of 107 school admtmstratron functions tor which
there were computer appllcatrons wrthrn the three bnoad areas of mtormatron

' management communrcatlon and plannlng Admrmstrators appear to rely -

mcr_easmgly on computers to perform admlnstratrve tasks.

Sherngold et aI 19 _3.430) contend

_ that "No one yet really knows the educatlonal or deve op ental consequences

O
- of using mlcrooomputers They (lbld 431) also further suggest that'n relation

to the edupgtlonal outcomes of usrng mlcrocomputers "We need to begm
acqumng such knowledge very qurckly in omler to. help gurde an lnnovatlon
Wthh is growmg rapldly On a broader level Uhllg (1983 4), m notlng that

ff‘

every age has expenenced negative S|de effects of technology asks "that
¥

wull be the rtegatwe srde eﬁects ot an tntormatlon based socrety?" He (rbnd )
suggests that we wjll*t;ave to address problems in the areas of ™. pnvacy, -
H ‘@@secunty and socialization needs of youth Peterson (1 984 14) suggests we T

‘need to ask questlons along a sumllar theme in terrns ot |dentrtyrng 'Whats a.

computer good for?" Accordlng to Peterson (' bld 18) basrc questlons Wthh -‘
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’ need to be asked are: "Is it worth it?. . .How much of the educational computer
‘movement is based on solid ground and how much of it grows out of _shered

| expectetions that ‘hav'e no. besis in fact?” He (ibid.) aiso provides a rationale for
asking these questions:. | | |

Given the massive outlay of funds for educational computing, these are

questron,s that need to be answered soon. Or if not answered, at least

oont, REX ,ra’eachers and administrators, parents and school boards, -

i Methmg to go on t6 make decisions they have to make
tgoals’and curriculum. And if no one else does it, the taxpaymg

pubhc may soon demand an aooountmg

The Mintster’s Task Force (1983:98) also’stressed the irrtoortance of research

related to the issues surrounding eductronal computing, identifying the

followmg areas as. bemg important: " . the effects of oomputmb{iﬂhe learning

_process the role of teachers and the orgamzatronal structure of sohools the

| fmental and physrcal eftects of computer use on students, and the |mphcat|ons

- of computers to socual attttudes and relatronshrps Becker (1984: 32) observes

'that as we know very httle about what constitutes good teaching ". 'our aﬁhty

' - to creete oorrlputerized int’eracti've intellectual enviromr\ents is Iimited." For
Becker (ibid.) this provtdes a rich environment for future research: "The

scrtolarly and programrning effort required to improve tutoring abilities of

computers could involve Iifelong careers in and of themselves."
_ ) | , <
Summary A

Computer technology is often viewed as having a significant impact oh
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society, individuais, and education. Aocompanying this impact are a number of
trends and issues in education. There also exists a need for res'eérch in a-
vériety of aréés. It is-evident that educational organizations have already made
a signiﬁqant commitment to computer technology. As this oommitﬁiént portends
future change in educatioh. the following sub-section reviews aspects of the

literature related to educational change.

A . ¢
| '

Much of _t‘he ;;recedihg literature on computer technology and education
“relates to the procéss of ‘educational cﬁhnge. R’ealizing the pedagogical
| prom|se of this technology requires many changes in the educatlonal
enterpnse This sub sectton presents perspectives on the change process as
well as recomclwendatnons and observations regarding cha‘nge.I

When speaking éf eduéational change, it is erroneous to assume that

'becausé atechno. - is ava,ilablé lt will automatically be adopted. Sheingold |
- et al. (1983:41 3) concluded fhat mer'ely putting computers in ciassrooms is |
hkely to have little positive effect: "Pumng a machme albeit a powedul and
engaging one, into a classroem is unllkely to have a positwe effect on chlldren
and teachers.” Numerous other writers (Pa_pert, 1879; Weizenbaum, 1979;

Shavelson et al., 1984, Bork, 1984) support this conclusiqh in expressing
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~concern that desoite an increase in numbers, computers have had little
meaningful impact on inStruotion within the olassW his oonoern, namely
that meaningful educational change does not occur easily, is supported in the
Iiterature on change (Charters and Pellegrin,» 1_972; Berman, 1980). Howe'ver,.
as evidenced by reoent efforts at computer aoquisition. most eduoational |
organizations have already made a oomrrtitment fo change. This_oornmitment
appears to'have_both short terrn and long term implications for change, as
Grant ( 1‘9‘6'5:72) observed: "When men are oornmittedto technolog,y, they are
also committed to continual change in institutions and customs-.;' As |
| mechanisms related to the change proces_s'appear to play a pivotal role in the
adoption of oornpoters by edocational organiZatiOn_s. and the process appears
to be crucial to realizing the potential of computers,’ major perspectives related
to change are further describe'd;

While change is .possibte, rt is often-a lon'gl. slow, process. ‘House
(1974:5) observed‘ that: '"Eddcation is a frozen institution.” He (ibid.) also
_provided an interesting a.nalogy: when suggesting that edu'catio‘n, like the sea
| shore can be changved "but only from countless soctal winds and waters.”
Peddiwell remtoroed the concept ot educatron belng resustant to change in his
' often quoted s_ab_gr_'_[gg_m_Qumcu]um (1 939) where he parodles curnculum
: praotroe as preserving the status quo and supportlng subrects that have
| outllved much of their usefuiness. Simiary, Papert (1980:33-34) used the |

- example of the standard QWERTY typing keyboard to illustrate that we have a



tendency to preserve " .pr_actioe's that have no tatienat basis beyond their
historical roots.” Marris (1974); speaking froma ﬁeciolegical perspective,
presents resistance to change as a natural, human reaction which is an
inevitable part of life. | |

‘Naisbitt's three stages of technologucal development are often cited in
reference to technological change and the impact of the computer. He
. (1_982:27) eutlines these stages as occurring sequemially: |
'First the new technology or innovation follows the line of &8st
- resistance; second, the technology is used to improve previous

technologies, (this stage can last.a long time); and third, new. directions
or uses are discovered that grow out of the techno|ogy |tse‘1

» ’ ¢

Michael Fullan has synthesized much of the literature related to change.

He (1982:13) ebServed that there "will always be ‘pres'sures for educational .
cnange" and cites Le‘vtn (1976) when identifying both external and internal
sources of educational change:

. .there are three broad ways in which pressures for educational policy

' change may-arise: (1) through natural disasters such-as earthquakes,
floods, famines, etc.; (2) through extemal forces such as imported
-technology and values and immigration; and (3) through intemal

contradictions, such as when indigenous changes in technology lead

to new social pattergs. and needs, or when one or more groups ina

society perceive a discrepancy between educational values and

outcomes affecting themselves or other in whom they have an interest.

Fullan (1985:392) cites Hal' and Loucks (1977) to make anothfer principal

| observ_ation regarding change. "The simple but powerful phrase 'change is a
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process, not an event’ connote"s that something is happening over a period of

time to transform individuals and situations.” For Fullan (ibid.:391), initiating
- change is a complex, multi-dimensional, dynamic phenomenon:

.we know that deliberately attempting change is a complex,
dllemma—ridden technical, sociopolitical process. Looked at one day,
in one setting, successful educational @ seems 8o sensible and
straightforward; on another day, in afiother situation, improvement
cannot be obtained with the most sophisticated efforts. Change isat
once simple and complex and therein ||es its fascmatatxon

Numerous studies of educational change have revealed a number of insights -

~ related to the process. The follbwing section d_}escribes recommendations

regarding attempts at .change.

Bgmmmgnvdatigns. -and Qbsmatms.ﬂegardmn_cnanga ions ing ha .
o Fullan ( 19§2 287) beheves that meamng@l educauonal change is
possible and suggests that " . -we can no !onger hide behmd the excuse that
worthwhile change in practice througr -eliberate means is mpossnb_le,
. Successful change,_acccrding toFullan (ibid.:295), must have "individual
me'ening"' for al‘l involved: ". .. not just the teacher, but the principal, the
‘consultant, the student, the government ofﬁcial." He (ibid.) suggests every
- change has two ccrﬁponen;s end that all problems related to change can be
compressed into aspects’ of these two components: |
Every change Ha,s two ccmpcnents: implicit or explicit theory of

_education (what the change is) and affimplicit or explicit theory of
. change (the process being followed to implement it). Individuals must
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find meaning in both aspects: What does the change mean for what I
do? What does the process of introduction and follow-through look like
from my perspective? Ali of the problems of change can be :
compressed into these two aspects. ‘

: .For Fullan (ibid.) the key to school irnprovement.is .. to reoognize that - -
| individual meaning is the central issu’e. and to do things that will enhanoe that
meaning.” He (ibid.:13) also suggests that we should always ask two critical
qoestions: who beneﬂts from the change (the values questlon) and how
sound or feasible is the idea and approach (the capacny for |mplementat|on .
questlon). |

Studies of actual change pro;ects also provnde much useful mformat:onv
'related to change In regard to Iarge scale change projects Berman and
McLaughhn (1 976: 347) estabhshed the followmg premnses regarding the
innovative process

1. Implementatnon--rather than the adoption of a technology, the

~availability of information about it, or the level Jof funds
committed to lt--domlnates the innovative process and ns
outcomes.’

2. Effective lmplementatlon depends on the receptnvnty of the
institutional setting to change

- 3. Effective implementation is charactenzed by the process of

mutual adaptation.

4. Local school systems vary in their capacity to deal with
innovations and with the stages of the innovation process.

They (ibid.) also discussed the policy implications of these premises:

1. Policy should be conoemed with more than the mere adoption
of change agent projects. .
2. The critical significance of the mstltutnonal semng should

-



- come as no surprise to policymakers. .. -

3. It given a receptive institutional semng. a project's outcomes
depend critically on local decisions about how the project will
be implemented, federal policymakers might consider ways of
encouraging mutual adaptation strategies which we believe
are the key to effective implementation.

‘Charters and Pellegrin (1972:11-12), studied problems related to
orgahizational change at the school level and identified a number of themes
* related to the implementation of major eduéational change:

1. The fundamental but generally unacknowledged strain that
exists between the ideology of teacher govemance and the
strategy of directed change.

‘2. The gross unclarity in conceptualization and definition of
what the schools are attempting to implement through change
projeets.

3. The heavy reliance on structural change (writing job
descriptions, changing titles, altering organizational units) in
belief that appropriate behavnour changes will automatically
follow.

4. The fallacious assumption that a statement of general
abstract program values and objectives will easnly be
translated into new and appropriate behavior patterns at
work.

5. The unrealistic time perspective of those rosponssble for
educational innovation, according to which basic and
far-reaching changes in instructional roles and staff
relatnonships are seen as accomplishable within a year or

-~ two. : :
6. The ambiguities and stresses that arise in the dns;unctnon f
between the school district's established administrative
structure and the temporary system for project management.
~ 7. The failure to recognize that teachers have scant training and
* experience in forming and implementing processes and
~ procedures for collaborative decision making. ,
8. The conflict in goals, values, and interests, seen especially in
the relationships between the central office administrators,
_ the project managers, and the school statfs (produced mainly
by the requirements of their mherently different work :
contexts). . , ,



9. The absence of managerial and monitoring procedures to
assure implementation and to alter plans in the face of
contingencies that inevitably occur.

10. The failure to recognize the severity of role overload among
members of the instructional staff when innovation is
attempted.

11. The tyranny of the time schedule in constraining change.

12. The apparent assumption that schools need little additional
resources (financial and personnel) to cope with the massive
organizational disruptions during the period of transition
from one educational program form to a new one.

Similarly, Fullan (1985:392) draws on four recent studies of su&essfu'l chaype
to ". .. illustrate what might be called an emérging theory of chahg; processes
within schools.” He (ibid.:396) summarizes change at the individual level as

. a process whereby'individuals alter their ways of thinking and doing (e.g.
teaching in tvhis case). It is a process of developing new skills and, above all,
meaningvand satisfaction in new ways of doing things (see Marris 1975; Fullan
'1'982)." Fullar: (ibid.) makes seven observations based on the four studies of
successful change: | |

1. change takes place over time
2. the initial stages of any significant change always involves
anxiety and uncertainty
3. ongoing technical assistance and psychological support
' assistance are crucial if the anxiety is to be coped with
4. change involves learning new skills through practice and
feedback--it is incremental and developmental
5. the most fundamental breakthrough occurs when people can
cognitively understand the underlying conception and
rationale with respect to "why this new way works better"
6. organizational conditions within the school (peer norms,
administrative leadership) and in relation to the school (e.g.
- external administrative support and technical help) make it
more or less likely that the process will succeed.
- 7. successful change involves pressure, but it is pressure
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through interaction with peers and other technical and
administrative leaders.
Finally, Berman and McLaughlin (1 976:346) meke an observation'&at
may be utilized to characterize many of the efforts at technologtcal change
within educational settings when they observe that large soale efforts aimed at
change rest on common assumptlons. |
They assume more or less explicitly that Amerioan education should be
doing better with respect to a variety of goals. . . .They also assume that

educational practices, procedures, and methods can be improved
within the existing educational structure.

summary.

While computer technology may be described as a force for edueational
- change, meaningful educational change does not occur easily. €'is a
complex, dilemma-ridden process; certain aspects over wttich we can exent
some control. The following se‘ctio»n outlines the conceptual frameyvork for the

study.

Conceptual Framework
The preoedihg review of literature has established that: (1) There are
~ both positive and negative dimensions to the impact of technology-—certain
aspects over which we can exert some control. (2) The |mpact of computer
technology, while already of significant proportions, portends even more

change in the future. There are numerous educational implications for these
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changes. (3) While meaningful educational change is possible, it is a complex,
dilemma-ridden process. %

The conceptual framework for this study was derived from aspects of the
policy literature that relate to establishing policy.anematives. Yeakey
(1983:256) characterize_dfﬁbolicy as". .. the culmination of action and inaction of
the social system in response to demands made on it." She (ibid.:257) later
clarifies this statement:

Policy may be either active or passive in form. ‘Actively, it may involve

overt governmental action to affect a particular problem; passively, it

may involve a decision by government officials not to take action. .

what a government fails to enact is as significant as what a govern ment

- enacts, inasmuch as the politics of omission are as indicative as the
politics of commission. :

Stokey and Zeckhauser (1978:22) present the study of alternatnve pohcnes as

v

similar to an economic model wherein there is a possxptmy fro ’tuer and decusmﬂ

describe itas a "fundamental choice model" thai mvelves‘two p imary;

1. The attematives open to the d@qsaon maker;- ar

Ve "‘7&

related to computer technology and educati?fn,_.
gH s

alternatives for achieving a desired future.;'; ‘
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(1980:15) emphasize#he importance of the study of anernativ: policies:
"Policy analy:sis or policy studies can be broadly defined as the study of the
| nature, causes, and effects, of alternative public policies.” Dror (1971:70) also
recognizes the importance of studying alternative policies in a future context:
"Trherefore the establishment of explicit altemative futures assumptions, to
serve as contehs for concrete policymaking, is an important contribution to the
- improvement of policymaking.”

Dunn (1981:143), in a discussion on forecasting policy alttematives,
provides a framework for identifying types of pasts as well as types of futures.

The portion of the framework which is useful in clarifying the essential elements

of the present study is reproduced below. -

\

PRESENT, » FUTURE
. N 7&&

) -

PLAUSIBLE FUTURES

L —— /(What will be)

- POTENTIAL FUTURES
i - (What might be)

NORMATIVE FUTURES
(What should be) , 3




The present study may be vnewed as rdentltymg plausrble potentral and

' normatlve futures as well as explonng strategles tor amvmg at a normative .
N

N s

o '.future It consnsted of three drstlnct rounds or lteratlons l—”rrst those changes
»‘“whrch were either probable or posslble within the next five years as aresult of -
~the contnnued lnfluenoe of computers were identified. Second, a»ratmg was

obtained of the desurabrllty and overall probabllrty of those changes |dentmed

' as erther probable or possnble Thrrd potentral pattems for achrevmg a .
o normatrve,(d.es:re_d) tuture_wer_e explored. | |

o

|  This chapter has provided a review of literature and established the |
conceptual framework for the study The first section, rewew of the lrterature
presentedthe |mpact of computer technology asa subset of the overall 1mpact
. of technology, albelt a very srgnlfrcant one. The potentral lmpact of computer
technology on .soclety, mdrvlduals, and educatlon were then outlined. Trends :
fa.ndx issues related to educatlon wem also disdussedr Perspectives and -

" recommendations related to educational change were included in the literature

' ' o . . vn v =
review. The second section presented the conceptual framework as identifying
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alternative futures related to computer technology and education and exploring

.~ _policy alternatives for achieving a desired future.

The following chapter describes the methodologicaltramework usedin .

the study. A.V'lt begins by discussing torecasting»as a means of identifying po,licy"



alternatives and then discusses the methodology, used in the study.
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§ »t“ ~Chapter 3

'METHODOLOGICAL FRAMEWORK
G
ln thls study, a Pollcy Deiphi methodology was utilized to first ldentlfy
alternative futures related to computer-technology and educatton and then
g explore potentral strategies tor achlevmg a desired future. The two major
sections of this chapter present a discussion of futures forecasting and the'» |

)
o

- Delphi method.

Forecastlng is generally accepted asa means ot studymg alternatlve -
tutures These altemattve futures may then be used as contexts for concrete "
pohcymakmg Quade (1 975:240) prowdes a deﬁnmon of forecastlng to
anTc:pate or predtct some futu‘re event or condltton usually as the result ot
ratuonal study or analf‘ts Whtle'acknowledgmg that torecasttng is usetul in
reducmg uncertamty about the future Quade (lbld 21 3) also cautlons that
dealing with uncertainty is one of the most dtfflcult aspects of policy analysus
- "No aspect of pollcy analysus is more difficutt to handle than uncertamty He |
(tbld.;21 7) nevertheless adds that while it. tsextremely difficut to 'deal with = |

uncertamtues the poltcy analyst cannot afford to ignore them: "What can the )

analyst do to take account of the proltteratlon of uncertalnttes? The most



important advice is: don't ignore them.”

While predicting the future can be highly judgeme'ntal, in nature, a number _

of writers attest to the usefulness of forecasting. For example, Hussey

LY

(1 982:71), when referring to obrporate planning; outlines-the-contnbutinn of
' forecastmg |

My view is that a technologlcal forecast should be interpreted not <o)
much as a prediction of what will happen, but as an indication of what ,
is possible and therefore can be made to happen. Used in this sense it
can be seen as a major contributor to strategic decisions, helping the
company choose its.commitments to the future from a more rational
basis. It has partlcular relevanoe in research and development
strategies. . . .

Quade (1975:241) also acknowledges the role of fo'recasting in the planning .
. progess: "Fo.rv_e.casting_ plays animportant role in the planning pr_ocess. It helps
to identify limits beyond wh“u_qn it is not sensible io plan, it can suggest rates of

progress, and it can indicate possibilities that might be achieved.” B

Dunn (1981:140), when w‘ritinQ ‘ab_outv policy ahematives;, emphasizes the
. S ‘ : R S

value of forecasting~
Forecastmg is not only a preraqunsne of societal gwdance it also helps -
policy makers foresee and avoid unanticipated negatwe L
‘consequences of public policy. . . .Forecasting l;elps provide '
information that aliows us to actlvely shape the future as well as react
to changes projected on the basis of past events. Hence, while the
futdre is partially shaped by the past, it is a product of what we want it to

~ There exists a variety of £pecific forecasting techniques.. Dunn (ibid.:i41‘)

. ¥
P
RV
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- descnbes three principal forms of these techmques

11 A projection is a forecast which is based on the extrapolatuon of
current and historical trends mto the future.

2. A p_[g_dmg_n is a forecast based on explrcit theoretrcal
assumptions

3. A conjectyre i is a forecast based on subjective 1udgments e
about future states of society.

'These forms are reflected in three pnncrpal approaches to forecastmg

The first apprgach to forecastmg extrapolation is commonly used Dunn

{ <}(|brd 151) ‘provides an example of a partrcular technique, the classncal

trme-senes analysrs, wherein: .. .the time series-variable is plotted on the

- Y-axis (aiso called the ordinate) and the years are plotted'on:the X-axis (also
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called the abscissa).” An example of this technique, often used in the context of

| éxtrapoiating the future number of microcomputers in Alb‘erta schco'ls, can be

' found in the Minister's Task Force Report (1983:17). The_reportﬁgibid.) reveals

L

1983, the number of microcomputers. has jumped from 265 to 3,535, an

, mcrease of 1 245 percent

" Dunn (1981:175) identiﬁes the second approach to forecasting,

theoretical modelling, as ". . . a broad range of techniques and assurr}tptions for

“constructing simpliﬁed representations (modeis) of theories.” lté;i_ncbrporates a
o number of techmques such as theory mapping, path analysns mput output

analysis, linear programmmg, regressron analysns rnterval estlmation and

.ééiﬂeys where: "In the two year period from the spring of 1981 to the spring of



- correlational analysns

" The thll’d approach to forecastmg, intuitive, involves SUb]GCthO judgments
Dunn (ibid.: 193) contrasts them with extrapolatlve and theoretrcal forecasting
technrques "in contrast to extrapolatrve and theoretical torecastlng techmques
where empmcal data and/or theones play a critical role rntumve forecasting
technlques attempt 0. elicit and synthesize subjectlve judgments Dunn
(ibid.:195) suggests that the mturtrve approach is particularly suited to problems
‘that are ". . . messy, rll structured, or squishy.” He further elaborates on three
intuitive forecasting techniques: the Delphi, cross-lmpact analysis, and
'l feasibility assessment. | |

The topic explored in this study was one for which there exis_ted little
"empirical data/or theories,” it could be described as "messy, ill structured, or
squrshy As there was little available in the form of theory or empmcal data, an
approach to forecastlng based on conjecture was selected as being most
suited for the study.

The three techniques, based on a conjecture approach were examrned
the Delphl cross-impact analysrs and teaslbllrty assessment Cross -impact
analysis was found to be more suited as a 'natural extensron (|b|d.:206) ot
Delphl whlle teasnbllrty assessment was found to be more surted for estlmatlng
stakeholders acceptanoe of already estabhshed pohcy alte%wes The

. Delphn which may be viewed as a precursor to the techmques of cross-impact
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analysis and feasrblhty assessment was selected as the technique most suited
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for the p'resenvt étudy. The following section funher déépribes the Delphi

technique. .

‘When discussing Delphi, a distinction is often made between

Conventional Delphi and Policy Delphi. This section pfo?ide_sa deﬁnition and

history of the D‘elphi'metho'd and serves tdclan’fy the differences between

. Conventional Delphi and Policy Delphi: In addition to discuéSing advantages |

and disadvantages of the Delphi, considerations for the practitioner are also

| outlined;.

_ Linstone and Turoff (1975: 3) provnde a general definition of the Delphu
technlque "Delphn may be characterized as a method for structunng a group
commumcatnon process S0 that the {)rocess is effectlve in aIIowmg a group of
mdwnduals, asa whole to deal with a eomplex problem." Dunn (1 981 196)

provndes a similar defmmon "Delpha techmque is an mtumve forecasting -
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1 Sovret planners in estrmatmg the nulnber of A-bombs required to sngnmcantly
reduce U.S. munitlons output. Because of the perceived |mpl|cat|ons for |
natlonal defense the information related to Delphi utilization was classified
mformatlon um|I the 1960's After becoming declassified the Delphi enjoyed
wndespread uee in areas such as busmess industry, govemment and
education. | .

~Since the 1960 s numerous Delphi studies have been done. Bnght
(1978 :42) reports that "By 1976 hundreds of Delphl studles had been

~ conducted These ranged from Irttle mtemal panels toa Japanese natlonw;de

E ‘study'lnvolvrng 4,000 panelists.” Sackman (1975:5) also observed that

Delphr has spread rapldly, wrth hundreds of studies appeanng in the |
Unlted States, aocompanled by growrng use in other countnes " Srmrlarly,
Dunn (1981:196) observes: "The Delphl techmque has been used by anal_y_sts
in countri}es' ranging from the United States, Canada, and the United Kingdom
t6 Japan and the Soviet. Union." Linstone and Turoff (1975:11) make the saﬁte :
~ observation: "From America, Delp}hllhas spread in the past nine years to

Vtiestern- Europe, Eastern Europe, and the far East.”
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' ‘Linstone and Turoff (ibid.:75) also suggested that there was a "rich menu '

of appllcatnons for :he Delphi and later provided specific examples in

‘vgovernment busmess and rndustry They advocated the Delphi as primarily a " «

precursor-to planning. There is much recent evidence of continued support and

‘interest in 'the use of Delphi, primarily in the area of planning. Three examples



are provided below:

polic‘yv evelopment end 'decis'i'on makiog: "This report may then be oessed on
to policy makers, who may use the results of the policy Delphi as one source of
information in arrivin.g at deoision_s." » :

Phi Delta Kappa's Handbook for Conducting Future Studies in Education
(1984) recom .ends the lselohi as one of several foiecest’ing '_tech:nyiques useful
for developing a futures orientation for long-range plannling.

"Millar (198 :3.9:), also outlines the r,oleof the Delphi in the corporate
,plan’rrin.g process: ;'Delphl studies, Wllich are often useful at the outset of the
strategic planning process, can be used to collect relevant nnformatlon SO that

' goals, objectnves stra gles and plans can be formulated He further
: observes that "Many ma‘or_corporatlons are using the Delphl technique to
~ better _unders)tand their current industry oonditions, strategic issues faoingl them,
 their cUrrent comoetitive po "tions and tlleir internal organizational structures.”
" Recent examples of Delr hi ‘applications are studles don%QX Barnngton
| (1981) and Sellmger (1984) White and Rampy (1983) Bamngton (1981 v)
utilized a Policy Delphi forrnat-to i identlfy and explore some of the
lmpact on the development of pohcy in

environmental forces likely to have

1980- 1990." Selllnger

the community colleges of Alberta duri j
(1984:iv) attempted to utilize a Delphn methodﬁlogy to |dentlfy environmental

forces affectmg certam departments wntl;mtwo universities as well as expl_ore
o : : " '

e

unn (1981:202) outlines the potential contribution of Delphi findingsto -



programming options. White and Rampy (1983:1) conducted a two round
P0|i_cy Delphi fo identify issueé related to education wohhy of further study. The
main areas of concern identified in the White and Rampy study were used in
design of the houhd linstrument used in the prpsem study (see chapter 5).
Murray Turoﬁ (Barrington, 1981 :69; Unstbne égd Turoff, 1975:84) is
geqerally credited With making a significant contribution in the areé@f Delphi
studies when he introduoe.d a Policy Delphi in 1969. This departure, Whije
spawning a renewed intérest. in the use of the Delphi also served to -
devel»op a distinction between whét is, now cémmonly referred to as
CpnventionalDéIphi and-Policy Delphi. Each of these forms of the Delphi is

~ described further below.

| Dunn (1981 :196-197) makes éclear distinction between Conventional |
Delphi ahd Policy belphi.. AoCording tb Dunn, early Delphis were designed to
ayoid problems in group commiunication such as: domination of the group by
stro’né individuals, pressures to conform to group siandérds, persoﬁality |

conflicts, as well ais the difficulties involved with lower‘ ranking individuals

o opposmg persons in higher authority. He charactenzed Conventnonal Delphi

as havmg five basic pnnmples (1) anonymlty, 2) iteratuon (3) controlled
feedback; (4) statnstncal group response, (5) expert consensus. Sackman =

(1975:9-10) also included these five principles in his characterization of Delphi.

4
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Bright (1978:41) reduces these principles to just three conditions: anonymity,
statistical display, and feedback of reasbning. Barringtan (1981:66) stressed
"cbnvergqnca" as a defining characteristic of Conventional Delphi: "A ¢
characteristic of traditional Delphis was to provide panel members with group
response meahs and fea‘ch individual's former answers and suggest revision of
estimates.” | - |

Sackman (1975:9-105, in addition to including the principles as outlined
by Dunn, obéerved that data may be collected through questiowhnaire's,,

person’al interviews, or on line computer terminals and that the actual items

may be generated by either the monitor or participanté in the study.

" The general advantages of Delphi studies have been dogumented by

-numerous writers. Weatherman and Swenson (Hencley and Yates,

1974:111-112) provide a comprehensive description of the advantages. They -

are summarized‘below:
1. Prq\)ides a méans of obtaining information from a large number of
persons, without the restrictions often imposed by geography and
scheduling.
2. Ease of administration and relatively low cost when compared to

the expense of convening a similar group.
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3. Provides a means of obtaining information about particularly
complex phenomena, which are often difﬁcult to conceptualize.
Moreover, Delphi is also a snmphfylng device in itself.

4. ltis efficient when compared 19 other planning proeedures because
it focuses attention on the desired topic areas and permits a high
degree of control by the survey manager. | |

5. The prooeduré is‘often looked upon by participants as an

interesting and useful task.

' Weaver (1971:271), while critical of Delphi as a forecasting tool, suggests that it
has merit in the following educational applications:
() a method for studying the process of thinking about the future, (b) a
pedagogical tool or teaching tool which forces people to think about
- the future in a more complex way than they ordmanly would, and (c) a

planning tool which may aid in probing pnontles held by members and
constituencies of an ‘organization:

| Hussey (1982:72) deécr‘ibes the major advantages of Delphi as being: ".". .it
stimulates creative thinking and corrects the bias of individual personal -
judgement withdut swinging to the other extrerhg of‘dqminatioh of majority-‘
opihion.." Finally, Nash (1978:49) suggests two "reasons" why the Delphi is
useful as a methodology: ". . . it is a convenient and rélétiVer nontechnical
methoc;oldgy that 'is appropriate for use with a p‘opulatioh not primarily research

oriented, and it appears a convenient vehicle for exploring probable and
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Criticism of Delphi

Two of the most widely acknowledged critics of the Conventional Delphi
a\re ‘Weaver and Sackman. Weéver (1971:270) questioned the notion of
"convergence” and suggested thai "hope or desirability interferes with and to a
considerable ext_ent influences judgments about future events.” In order to
minimize these concerns he (ibid.) advocated having forecasts make a clear
distinction ". . .of what seems 'likely'--given certain factors- -from what we would
like' to see happen,‘or 'ike' to keep from happening.” This distinction, by
cIérifying the probable and the desirat;le would reduce problems associated
with convergence. Sackman (1975:73-74) concluded his critique of the
conventional Delphi with sixteen po.ints which range from the fai}lings of
individual'practitionérs to a sweeping condemnation of the method as being
u‘nscientific.l Selinger (1984:56) further reduced the criticisms’of Weaver and
Sackman to the following points:

Delphi's reliance on the opinion of eXperts is unjustified,
attempts to achieve a convergence of opinion among
respondents is dysfunctional,

suppression of adversary relations is inhibitory,

questioning techniques and the responses they generate are

inadequate, _
Delphi's researchers lack precision in reporting results.

nN —

>w

Sackman's critique of Delphi has met with rebuttal from different authors. |
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Coates (1 97511 93) is highly critical of Sackman's conclusions:

Sackman ignores the crucial point that Delphi is not a scientific tool,

& norisit related to a scientific experiment or a scientifically structured
activity. Delphi is not a way of drawing forth expert knowledge on
expert's issues, but rather it is an aid to dealing with.those most crucial
of contemporary societal problems: judgment dhd wisdom about the
future.

~

For Coates (ibid::194) ". . :the criteria in evaluating a'Delphi are not so much
that it is right, but that it is useful." Similarly, Linstone (1975:573) discounts.

much of Sackman'’s criticism as being narrow, irrelevant and taken out of

4 context:

-

- Science to Sackman means psyéhometncally trained social scientists.
 His tradition-bound attitude is not uncommon,; it is in the same vein as
the illusion that science is "objective”, that only Lockean or Leibnizian
inquiring systems are legitimate, and that subjective or Bayesian
probability is heretical. Orthodoxy faced with new paradigms often
responds with sweeping condemnations and unwitting distortions.
Poorly executed applications are brought forth to censure the entire ¢
method, quotations are taken out of context, the basis for criticism is left
vague, significant supportive research and new directions are |gnoog
_ and irrelevant "standards” are apphed : “w NN

M
[

- Linstone and Turoft (1975:84) acknowledge problems inherent in earlier

»

Conventional Delphis in that they “tended to deal with technical topics and .seek

" a consensus among a homogenous group of experts.” However they advocate

the Pblicy Delphi as a means of ove(ooming _some’ of the broblems inherent in @

Conventional Delphis. The following discussion outlines some of the major

)

b

features of the Policy Delphi.



A

Turoff (1975 :84),in oompanng Conventronal Delphl to Policy Delphr
| outlmes and contrasts some of the major charactenstrcs

' ,The Pohcy Delphu on the other hand, seeks to generate the strongest
 possible opposing views on the potentiakresolutions of a major policy
~ issue. In the author's view, a policy issue is one for which there are :no
L experts only informed advocates and referees. . . . it is: unlikely that a
- *% 7 clear-cut (to all conoemed) resolution of a policy lseue will result from
o such an’ analysrs in that case, the rssue would cease to be one ot
' pOl'CY :

‘He' further clanﬁes the role of Pollcy Delphls in pollCY analysrs and

T

K decnsronmakmg,

. The Polrcy Delphr also rests on the premrse that the decrsnonmaker is

. not interested in havrng the group generate his decision; but rather;

- have-an informed group present all the options and supporting - o

- evidence for his consideration. The Policy Delphi is theretore a tool for
—_thé analysis of policy i issues and not a mechanlsm tor makinga -
.“’ d90|3|on Generatmg a consensus is not the prime objective, and the

-~ «Structure of the. communication process as well as the choice of the

respondent grbup may be such as to make oonsensus on a p{artrcular

. \ resol‘utron very unlrkely L

L. . . - [ R o
x Cs N N

Tur'off (lbld 86) wewed the Pollcy Delphr as bemg a precu‘rsor to rather than a. )
v replaceﬁ'le'”t‘ot commrttee actnmy 4\] S ‘l”j.'j'j'

" APdiicy Delphr can be grv n to anywhere from ten to fifty peOple as a
' precursor to committee ."Its goal in this function is once agam
not so much to obtain’ aconsensus as to expose all the differing
positions advocated and the pnnoipal pro-and con argum nts for those
. positions. - In many. polrcy areas; a large number of respo ,inthe -
~ area of twenty or more, is commensurate with the number of di enng ‘
’ rnterests that must otten be consrdered m the mcreasmgly complex

~



AT ]udgments measures that purposefully awentuat’e 3 f\,;tt

 issyes facing organizations.
& |
He (rbrd :87) further clanfres the role of the Pollcy Delphn as a means of -

gathenng mformation

4

o The Polrcy Delphi, therefore, is not in any way a substrtute tor studres |

) analyses, staff work, or the committee. .It is merely an orgamzed

method for oorrelatmg views and intormatton pertaining to a specific '
policy area and for allowing the respondents repre. rvrn such vuews
and information the opportumty () reactt' and ssx'gr enng

vie ints. - Y e =

A : wpo e , j ﬂ%“' ﬂ e T
4 | | ) . N . ‘ . . T iy |
, Dunn (1981 196) further suggesteu’ that the Polrcy Delphr a' .

| constructrve response to the Irmrtatrons of Conventlonal Delphr and an attempt

to create new procedures whtch match the oomplexrtles of polrcy probiems

-, He (rbrd 197) observed that while the Pohcy Delphl was based on two of the

- 0. same pnncrples §y, 88, oonventronal Delphr (lteratron and oontrolled feedback)

L2
; ﬁtalfo.mtrﬁuk@sj%eral nevt‘r ones ?fk " These pnncrples whrch are not ..

3ecessanly reﬂected |n all studres are outlmed further below _
' o L'
Selectrve Anonymlty Parttcapants ina pohcy Detphr remain o
anonymous ly during the initial rounds ofa fonecnstmg .
‘exercise.. After contending’ ‘arguments about policy - o

) their'views publicly. - .
. 2,.1 informed Multiple' Advocacy: The process for selectmg Y
" participants is based on criteria of interest and- - ' '
knowledgeableness, rather than " "oxpe ise"’perse in formmg -
~ & Dalphi group investigators therefore attempt to: salect as

representatrve a group of informed advocates as may be

- possible under the circumstances. - *

3. Polarized Statistical Response In summanzrng mdmd eJ

o altematrves have surfaced, partrcrpants are asked to debate 4

67
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. disagreement and oonﬂrct are used While conventional
measures may also be used (median, range; standard
- ,.dewatlon) policy Delphi supplements these with various
- measufes of polarization among individuals and groups.
4. Structured Conflict: Starting from the assumption that
conflict is a normal feature of policy issu@s, every ‘attempt is
+ made to use disagreement and dissensiori for creatively '
exploring alternatives a their consequences. In addition,
efforts ané made to surface and make ‘explicit the assumptions
and arguments that undertie the contending positions, The
outcomes of a policy Deliphi are nevertheless completely open,.
which means that consensus as well a5 & oontrnuatlon of .
conflict might be resuits of the- process.

u;'

68

| 5 Computer Conterencing: Whefe possrble oomputerconsoles

are used to structure a continuous process-of anonymous '

~ interaction among physically separated individuals. Computer *

- conferencing e’lummates the need tor a senes of separate ‘
-Delphlrounds Y IR P

«'.;'

The present study utlllzed a Policy Delphn methodology to fi rst ldentlfy

* t

explore pollcy altematlves lor achrevmg a desired tutwe A Delphl N ~¥;\ \‘ ,

methodology was chosen becaUse lt appeared most sunted for 1orecastlng o

B alternatrve futures More specmcally, a Polrcy Delphr methodology was chosen

‘»because

.

alternative futures related to oomputertechnology and educatlon and then L

1 The oonoeptual framework had been establrshed ina context of pollcy L

analysus and the methodology was oonsrstent with. achlevmg the
o purposes of the study
2 The Polrcy DSIphr methodo{;ogyivlras viewed as a constructive
| 'resfonse to the limitations of Conventional Deighi.
o S 2



Practitioners of the Delphi often ﬁnd'themselves beset with problems' and
pitfalls in the actual applicatio‘n'of the technique;‘ The following is a discussion
of some of the common problems and pttfalls | |

Bnght (1 978 42) makes a number of practlcal comments "based.on the

reactions and .collectlve expenences of several hundred Delphr participants

NS

", and study dlrectors Flrst oonductlng a Delphl s tlme-oonsummg Second

| ‘there are otten dlfﬁcultnes mamtalnmg panellsts support Thurd choosung the B "

| experts is often a prOblem as the study orgamzersf(‘ bld 43) may not know the

5,_; the fleld As experts ina smgle area are not necessanly best

- suited tor_ Délphi Bnght (ibid. 43) recommends seekmg oollectlve wisdom’

; acro'ss"d Acipli es’ and orgamzatlons F nally, both asklng the proper

l questlons and mt rpreting the tlnal data requures tlmekand effoit on the- part of

2
v_the study desrgner cluded in these comments is the concern that (lbld 44)

‘ "The stress on achlevmg consensus has been overdone There is a further:

’danger of the forecast user bellevmg that consensus data especrally if

7 : B

presented statlstlcally, represents some form of "truth Bnght (|b:§44)

concludes that "DeSplte these cntlclsms and potentlal problems Iphi

- provndes a very useful way to bnng tuture onented thlnkung mto the

ES

-, organi ion of possrblli%s that may be otéenmse lgnored "

Llnstone g975.574-586) also provile oonstructlve cnttcasm in the,forrn'ot
. : v ) ) ’ : L a > /

eight basic pitfa ls that.the pra_ctitioner might’ us‘easachecklist'When -
. _ . S ‘ b e L &

’

69
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conducting a Delphr These prttalls are bnefly summanzed below

1) Qmmmm_&m mcludes the tendency of people to ignore
'problems with long time honzons lr\the hopethat they wrll either vanrsh or new.
solutions wil be drsoovered to deal with them 2) Ine_Emdmnn_um_e occurs ﬁ
because of most peoples predrlectlon Yor certainty. Whlle some Delphi's have .

a tendenoy .lor oerta_rnty.'Lrnstone (rbrd 578) $06Ss predlctlon as "far less

RN important.than anematives andalerenoes in views ot the future especually if

. '\ : the techmque is vuewed asa two-way oommunrcatlon system ratherthan a’

[ '
. * devrce to produce oonsensus. .. ." 3) Ihe_s_lmp_lmgatmum_e_ |ncludes mar

_peoples"fendﬁency to srmplrfy things wnthout consrdenng 1he holtsYc pattern

ne ST @ ' o
JoFil refersto th sornetrmes lllusron that expertlselnacertam o

o " 5, -

) area msmgsagoooltorecaitg Lrnstone (lbrd\%?t)crtes examples of '. ’;

R

4)‘

recrprocatlng englne experts of the 1930 3 who fgrecast*ﬁropeller"arrcralt R g

h v
.

would be the standard up to 1980 5) ﬁ[Qgpy_Emng_n may occur as a result

&
- of actrons of either th analyst or partrcrpants The analyst can make errors m
N 4

is oocurs (Ibld :584) when there‘rs .a bras tov‘rard
overpessrmlsm in long range forecasts and overoptrmlsm in short range

)
; forecasts.” 7) me_cs,e_mng oooUrs when users are led to belreve that tﬁe Delphl

N Y

can delrver more than it was destgned to do Thls problem is oompllcated | 3T,

£

o furthelwthen analysts (rbld 584) urge use of the Delphr “for praotlcally every no
R >



71 ‘
*' " v
use except cure of the common cold.” 8) D_egepmn (|b|d :585) is "the least

: acknowledged hazard" of the use ot Delphl There is the potgtlal to use
a Delphu for deceptive, mampulatlve purposes
Lmstone (lbld 586) in acknowledging that the Delphi |lk6 other
commumcatlon processes, has problems suggests that 'Whlle the Delphr |

desrgner lr}the context of his appltcatl abs

‘aya | beabletodeal with, or

eliminate, all of these problems it 2 to recognlze the degree sy

Partrcular attentron was glven to concems ldentrfied in the Alberta studres

: conducted by Barnngton and Selhnger in relatron to the Delphn methodology
‘"Barnngton (1981 265) oonﬁﬂ that whtle the Delphr method was% o ®
’appropnate toal for pollcy analysrs a major Iumltatron was that it was. physucally f o
: unwueldy .a lo'?of time was taken up by late responses and lo es |n the:

: »matl The data generated were of enormous bulk and the collatron of .

T mtormatron was a lengthy prooess Sellmger (1984 lV) encountered a very
high dropout rate in the first round whrch made necessary a departure "from the | ¢
- foonvﬁltronal Delphl tormat (Additmnal respondents were added to Round Il -
.‘*?nd rr;‘tervnews were oonducted wrth selected respondents in Round likin. lieu ot ‘

questuonnalres) In relatlon o the methodology he (ibid. 197) concluded that '

v
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"'Appllcatlons of the conventlonal form of the Belphl method should be avonded

‘ except in sntuatlons in which the respondents are under a real oblrgatnon to
‘ 'cooperate He (lbld ) further reoommended that 'Studles should be camed out

‘which have as their purpose the reﬁnement of the Delphl tech‘hlque Co
| Fmally, neith%' Helmer one of the orlglnal developersof Delphl mtnor ﬁl. ) : | N !
Linstone and Turoff, mfluentlal advocates of the Pollcy Delphu vrewed ex‘IStlno » ” Mé;’ﬁw
applléatlons of the techmque to be in a highly refined form. Helmer (Lm:tone G
and‘Turoﬂ 1975:xix) observed\\hat "Delphl has come a lo:‘ way in ifs brief . o
hlstory, and'it has a long way 1390 LJnstone and Turoff (lbld 3) remforce thls :
view: "For a technnque that can be @dhsudered tobeinits mfancy, it would be
' ’ presumptuous of us to-present Delphr in‘the cloak ofa neatly wrapped .

,, Qgckage sitting on the shelf and ready to userWactmoners of the Delphl can
) ,fmd themselves besueged wrth many problems Linstone and Turoft also _ v

&

b4 provrde a descriptive oomment (ibid.) whlch summanzes tl;n; mtncaoles of |

designing asuocessful Delphr Lt anythmg is ‘tw about Delphl today, it Is W &

L]

that inits desrgn and use Delphl is more of an artth¥n a a scrence

J‘ures forecastlng and the Delph| ﬁ :
£ .

method Forecastmg was presentsd asa rne\a,ns of studylng altenlatwe futures -

ThIS chapter presented a dlSCUSSlOﬂ of

'

| that could be useful as contexts for pollcymakmg The Delphl wa?s presented as

©an |teratlve prooedure whlch allows a group&%f tndlwduals to colleotnyely

/";!. v o



L

*

' address complex problems' it was observed that while defining characten'stics

- of Delphrs include iteration andQntroﬂed feedback'a distinction is often made o
between Conventnonal Delphu and Potfcy Detpht Pohcy Delphi was presented

asa means of- overooming problems inherent in earlier Conventlonal Delphis, a

o major dtstmgu%hmg feature betng that Pollcy Delphl does not stnve for.

-

COI'ISGHSUS

>

Chapter fwe provrdes a ddscriptron of the research design and

procedures utfltzed in the present studwv'However before proceedmg wnth

e AR 3 B R g WL ™ a

u descnbmg the research desrgn &apter four further establlshes the context jor

- the study by dfsc*smg recent lnmattves related to educatlonal computung in -

b

the provmceofAlberta | | o R

'z;:l L2



Chapter 4

THE ALBERTA ENVIRONMENT ' w"%
i ) '
.+ . Withinthe province of Alberta there @xists an environment of signifi'cant ‘
ooy 4 -

o support for oomputers in educatron Stephen Jobs (1985) when speaktng of

N - o Lo
. ) C B LA
.

.. Eig
| ;@ ~ the Alberta srtnatron with regard to oomputers suggested that "You've got a 8
§1'eat Opportumty here in terms of your educattonal experttse you're defmltely B~
O . é};}.”
I )

‘»};&«,& in the top five places in the world nght now, especrally nght here, |n terms of the

g E
é’ d mtegratromof computers rnto the schools The two sections contained mathns L

«’ ‘)

.-

! . chapter describe the Alberta environment with regard to mrcrooomputers in

educatuon The first sectlon relates the most recent findings of a mucrocomputeri '

-
b

A survey of schools The second section revrews reoent provmcral mmatrves

’e{‘ o, related to educattonal computmg

v
".‘w"'
' .
S RS
T

"‘:1\;‘4"("‘" ' e . ) 2 ' | | | \
T . ' o . » N '
' - A recent study conducted in January of 1985 by Pe ruk surveyed all {
L . :
schools in Alberta to determine the usage of microoompqte :

questlonnarres sent to sohools in thrs survey 1271 were retur
response re* of 84. 23% The schools respondjng represent 23147 .
| teachers and 383,152 studems This survey (Alberta Education, Fall 1985) is of. "

srgnmcance to the present study in two pnmary areas Flrst both studies were,

. J\J. .



conducted at approximately the same time, thus the survey's findings reflect the
environment at the time of the present study. Secor, it is the most accurate
“and up to date representation of nrfcrocompufer activity within Alberta schools.
- Its‘rﬁajor'nndings are repo‘rted in detail below. | |
The tollowmg table presents the actuabtumber of. reported micro-

: compuiters in Alberta schools and the pro;ected number for the total populatnon

Table 4.1

Number of Computers in School

- Type Number Repoted ~  Number Prolected
' Applell (Family) 9889 (71 .9%) 11741

- Mac [Fanily) - 47 ( 0.3%) - X - 56 -
; .;.-PET (Faml'Y) 1979 (14.4%) ' . 2350
Y 202(21%) - - .. 347
e IBM (Fam|ly) 4 869 ( 6.3%) = - © 1032
#. TRS (Family) 170 ( 1.2%) ., v L 202
Other ¢ 502 ( 3.2%) . : - 586
TOTAL 13,748 . L - -16,324

D .

!

The survey reports an overall average of 22‘87 (usmg ﬂgures from the schoels i

that responded) students per oomputer :
P §» )
Table-4.2 presents the total number of computers being planned for thej

-

- next fiscal year.



[ T

Table 4.2 9

P |
Planned Acquisition in the Next Fiscal Year

Type . Number Reported Number Pro}acted—

 Apple Il (Family) 4742 (69.1%) 5630
Mat (Family) 47 ( 0.6%) 56
PET (Family) - ' 355 ( 5.2%) . ‘ 421
vic | 44 ( 0.6%) . 52

~ IBM (Family) 1470 (21.4%) @ 175
TRS (Family) 25 ( 0.4%) : 30
Other " 176 ( 2.6%) 209

. P ,
TOTA, | 6859 ‘ - 8143

When incorporating the number of com&ﬂonned for the next fiscal yea‘r

the survey reports an overall average of sing figures from the schools
. & s
that responded) student%%per computer. B L

Table 4.3 presents a description of the number of sfudnts per Gompuler
according to school type. : o £
. - . ‘
v : Table 4.3

M~ ‘Number of Students Per Computer

P R T R R BRI T, /
w

Number of Students —.
PJaFSomputer - Elemantary Jr. High Sr. High -

. At Time of Study 424 44.4 19:6 .
. . R ‘

PlannedinNext =~ . o
‘Fiscal Year ' 27.9 26.6 , - 128

5
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in ferms of access to co}nputers 94.6% of the 1271 schoblg;zhad at least
one microcor,np‘uter. However, an analysis of student bopulatioh figdres
indicates that less than 1% of the student population attend schools tifi have
no microcomputers. Of the 69 schools Without computérs. alitend to b’.,e_s"mall Vin '
size and 38 of those 69 serve a religious mir;odty. B e
Microcomputers tend to.be Iocafed in a variety of configurations. -Téble 4,
included on the following ;.)age. provides a deScripﬁon of the location of | N

microcomputers in schools.

. Location of Microcomputers in Schools o

R T

EEmsrssrrrscoRTCEETwEmE TS
Location Number-of Schools - Numberof - -

' ' Microcomputers
Microlab o 516 | ‘ 5830
Resource Room 360 | 878
Admin. Office 390 ' 468
Classroom 435 w _ 1835
Transport 496 1592
industrial Ed. . 79 . 232 . .
Business Ed. . 128 ~ 2369 ' 5
Other Locations 155 . o 457 :

: ‘) ‘

TOTAL . ; . 13,661

(*87 not accounted for) .. ’ D




" The survey also attempted to determine the number of schools which

Table 4.5 presents the reported usage of eOmputersfin admtntgtrltion.:

N Table 4.5

Admmlstrattve sage of Mtcrocomputeq

S R I I Qe S SE SR SRR g SXEE

Type of Use
Not Used "
} Attendagce 115( ,
I Grades A 318 (25.
4 Report Cards = - 106 ( 8.3%)
Class Scheduling =\ 55 ( 4.3%)
Financial Records R 182 (14.3%)
’ Word Processing 440 (34.6%)
Electronic Mail o 38 ( 3.0%)
Other ' 204 (16.0%)

o,

mcorporated some torm of computer assisted mstructlon (CAI) and whnch had"

teachers who oould wnte [Lomputer programs (The qgesttonnatre did not defme | o

. CAl and the cntena for a prggram was that ttwas bemg used for mstructlon or '

~y

admlmstratlon) The responses are listed below

 Numbsr of Schools Osing CAL 10201271=  80.25% \

Number of Teachers using CAI:  5938/22314=  26.61% \
. Number of. Sobbols havmg teachers - : | |
phgfams; ‘ 7 '_sotf/t‘é%"t‘.;-_f L a72%% v
Number,pt teachers who wite |
programs: y * ¢ 1376/22314=  6.17%
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In terms of computer ap&%atlons and u§lng information supplled from

"schools that were clearly designated as either elementary. junlor high or ser‘lror

hi‘g‘h, the survey indicated the following: Elementary schools tend to teach N
oomputer'literacy and LOGO. Junior high schools tend to %6 computers for ,
computer literacy. Twenty-five per cent of the responding high schools teach
computer literacy and 71 % reported teaching computer processing.

in summary, there exists a signiﬁcant number of microcomputers within
Alberta. This number is likely to increase nearly 50% within the i} ﬁsoal year
(according to existing plans the number of computers are prolected to increase
lrom an estimated 16,324 to 24 467) The existing overall ratlo of students per

computer is 27.87 and will:likely decrease to 18.59 within the next fiscal year.-.

, Less than 1% of Alberlastudents attend schools that do not have b

mlcrocomputers these schools tend to be small in srze--a large propomon

serving a religious mmonty The ratio of students per oomputer is sugnmc,antly

' Iower in senior high than itisiin erther the junior high or elementary school The

machrnes are located in a‘vanety of configurations. Elementary schools use

s

computers pnméb}fer lrte;‘acy and LOGO junior high schools use them

primarilyftor literacy, &nd senior high schools use them pnmarily for computer.-.,
processing and literacy. - # _ -

The province of Alberta has witnessed numerous innovative

-



T

- developments related to 'educational applications of computer technology. For

. ¢ P
example the’ early work of Dr Hunka and the Dwnsuon of Educational Research

/
 Services atthe u of A has reoelved wndespread reoognitron for bemg aMhe

éarly forefront of research m Computer Asslsted Instruction The U of . A'

. PLATO system, and more recently the U of C's acquusltron ofa supercomputer

are also often cited as examples of mnovatrve developments within Alberta.

‘ Whlle acknowledgmg that- much could be written about proyects such as these,"
A thls section concentratesmore specnﬁcally on pollcy mmatlves related to
‘ computers in public educatton ‘ ‘.

E

. E a rly'Avct ivities o S - f.
. Early activities,at the provlncial Iet/e\l,,relate.d to educational cornputlng' )
' began wlth AlbertaaEducation's lnvdlveme’nt just prior to 1980. At that ime
Hallworth and Brebner (Alberta Educatton 1980) were oommlssmned to report
~on computer assusted mstructnon in schools A short time later M. Petruk
(Alberta Educatlon 1981) was also commnssnoned to carry out a study on
microcomputers in Alberta schools.v

Hallworth and Brebner reponed'thal we were in the midst of a "technical

revolution” in which the computer would play a central role. They concluded

that as the use of CAl improved student achievement its épplications should be

further exploited in education. Petruk (lbid:20) concluded t,hat deSpite the

o newness of thﬁe technology a "substantial segment of the'vedUCatiOnal
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community in Alberta has been able to respond to this'technological impact by |
pr0viding' both equlpment ‘and programs on their ownfi’nitiative." The'se studies :
set the stage for a major policy announcement made by the Mmtster in 1981.

_In October of 1981 the*Hon. David King, Minister of Education, announced .
that ". . . the government has made a pollcy decrsson to proceed with systematlc -
activities meant to. advanoe the use of computers in.our schools When makrng
3 “this policy announcement the Mrnrster also acknowledged that there aiready
-existed initiatives in schools and that it ylas the govemment's mtent-to support

those existing initiatives: ."In this dontext we wil also encou‘rag’e and support

/tl"rose ‘who are already using computers A news release tssued Iater that day
outhned the following' mtttatlves v |

1. the Computer Technology Pro;ect to handle all actlvrtles v
related to computers in the province
- 2. preparation, by the Curriculum Policies Commrttee of a draft
- computer literacy curriculum for elementary, junior high and
- senior high schools for piloting in the fall of 1982
3.- a hardware standard which will allow all schools with the
. same computers to use the same computer courses
4. provision for computer orientation and inservice programs for
teachers and administrators
‘5. the establishment of a clearinghouse of oomputer materials
for schools which will search "the market for, buy and test
- computer programs written for schools and assist the
production and distribution of courseware.

: / :

(T he Technblogy Pro;ect was |nma|ly funded for a total of three years Some of
|ts mrttatwes were modified in the Fall of 1984 when aspects of the Pro;ect were

elther_,dtsbanded or placed within regular departments.)

1 s



Within the same announcement the Minister alluded to the creation ofa
Task Foroe-on Computers in Education. The Task Force v«ras not established
until Novemb;ta 1981 and it was not tormaJIy announced until July 9, 1982.
The Task Force's mandate as crted in the official News Release (1982), was "to
advise the Mrmster on polrcres programs’ services and other matters related to
: computers in schools.” The recommendahons were to represent a desirable
level for use ot mrcrooomputers in Alberta schools in a three to five year penod.
The Task Force, and its findings, are further elaborated in the next sub-section.

& .
ERY g v .
. N ‘

" The Ministers Task E

~ Thirteen indiVidUals; representing a variety of interest groups. wére%

. appointed to serve on the Task FdrCe. i contained representatives from the
Alberta School Trustees' Association, Alberta Teachers' Association,"
Conterence of Alberta School Superintendents Alberta Society for Computers B
in Education, Association for Educational Data Systems, Alberta Education,
Alberta Advanced Educatlon and Manpower Cariadian Information Processing

: Socuety, Curn‘culum Policies Committee, two members from the public at large, -
and Alberta_universities.. |

On J‘uly 5, 1983 when the Minister releasad the Task Force Report on
Computers in Schools. The Task Force made reoommendations regarding

~ seven issues in areas which they peroerved to be of concern. These

recommendations and issues will be briefly described.
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The first issue dealt with students and curriculum. Thé Task Force

© " recommended that students have regular access to computer I_eaming's,tatiods

in schools by 1985 and that the department initiate a review of the progrém of
studies to acoomddate thoii new technology in it. |

Teacher training was the second issue. Eight reddmmehdation‘s were
provided.: Tr@e/port indicaﬁed that the various Fa(cu‘lties.of Eddcation i",
Alberta’s universities prov}de’computer Iiterapy courses and that further, these

.courses be com‘p'u!sory‘in order to obtain certification as ateacher in Alberta.
The Task Force also:' r’edommended that incentives be provided so that
inserS)ice r{;k)rog';rams, as.well as g‘raduate programs, coulld be establi§hed for

- interested individuals currently in the system. o ~-

The third issue was courseware. Twelve recommendations were made in
regard to evaluation, di_stribution, development and broduction within the |
province. A major ;ecom_mendation being that the dleéﬁnghduse facility,

“presently in operation, be maintained. | |

~ Hardware was the fourth issue addressed. Eight recommendations were
made. The 'report‘dealt'wnh‘ evaluation ‘aoquisiti'dn . distribution 'and placément_
of hardware. Computer. netwom\systems as well as penpherals for -
| hand|capped were also addressed ‘ |
Plannmg was |dent|fied as a fifth issue. ‘Here, the Task Force stnpulated

that "Alberta Educatlon develop a comprehens:ve strateguc provmaal plan for

educatlonal computung whnch shall be revnewed at least once per year.” In

—
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_implement its recommendations.
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addition to stressing b!anping at fﬁe provincial level'the té_p;)n also stPészéci the
need for planning at the school-jurisdiction level. | o | ‘
The sixth issue pertained to organization. The répon_ stressed the
establﬁshme'ﬁt of an Educational Computing Branéh that would be "durable
enough to be stable and reliable, yet flexible enough to adaht to change..." In
éddition, the creation of computer consultant vbositions at each'of the regional
ofﬁées was .reoommended as well as the éstablishment of an Adﬁsow
| Committee"to "review directions, policieé, program's, services, and other matters
related to educational computingv."' »
The final issue addressed was that of funding.'T.he Task Force
recommended that Albena EdUcation'provide most of the funding required to
Of all the computer related activities and initiatives in the pfovince, the

Minister's Task Force could be categorized as the most ambitious attempt to

influence policy regarding computers in education. Rccent initiatives, many of

r which could be interpreted as a response to recommendations in the Task

Force, are discussed in the following sub-section.

Recent initiatives related to computers in eduction are discussed under

the fOli&wing headings: funding, curriculum,-research, and ongoing support.
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inan information bulletin released May 2, 1984 regarding grants to
schools there were SGVeral fdnding énnouricemenfs which are related tc;
| computers (see Figure 2). |

S. J. Thiessen (1984:5), Director qf Alberta Education’s Technology
Project elaborated on the' gram system outlined in Figure 2:

This year, 1984, the pmvinual government decided to assist school
districts who wish to purchase microcomputers for use in their business
education programs. Part of thie funding allocated to this activity will be
used for microcomputecs at thve elementary and junior high school

~levels. In this particutar program, the provmclal government will match,

~ on adollar for dollar basis, the money in. 2sted by the local school
jurisdiction. . A funding floor and-ceiling are built into the program. - -
Schoo! systems are encouraged to document their planning activities
relative to the educatnonal use of computers, as part of receiving their
grant :

This funding, often referred to as BQRP (Building Quality Restoration Prbgram),

allows for approximatély 30 million dollars to be spent on educational
computing equipment over a three year period (19'84-87)., This funding,
COntingent upo’rlm a 50/50 cost sharing _formula. means that if school jufisdictions
.ma'tch the department grant, approximately 60 mfllipn d&llaré will be spent on
computing equment under provision of the grant |
Another grant which could' be, interpreted as related to computers is the
one outlined for teacher inservice (see Fgure 3) The teacher inservice grant -
was also further clarified by Thlessen (1984 5) 'Another additional provincial

government funding project this year (1984) is the desngnatlon of a small grant ,
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" to "each gchool syeterﬁ for professi‘onal development of their teachers.”
Thiesseh also suggested that one of the deeignated priority areas for 1984-85 |
~ was educational computing. | | |

An additional grant, just recently announced (Alberta ‘Ec‘iueation,,News
Release, Jan. 8,1 955) was a one-time Iea‘rnihg resources grant to support the
purchase of courseware: "Additionally.v a one-time learning resources material o
grant totalling $4.5 million will assist school jurisdictions substantially in the

| acquisition of library matgrials and computer courseware for existing computess

and for those being purchased.”

- There have been a numl;e:r of developments related to the area of .
~curricul.um. As n arlie_r. the Minister announced the }eentebllishr’nent ofa “

, Cur'r'r'culuvr‘n Polio‘?;;mmmee in 1981 -'thet was to have junior and senior high
school computer literacy progfé’mS ready for piloting in the fall of 1982. These B
programs took longer to develop than the Mmlster had antlmpated however to, |
date there exnst five computer related currnculum documents avallable through

Alberta Education. Each of these ﬁve documents will be identified and bnefg\

‘ descnbed\belbw\

1. A 1983documenttmed1mmemeq1mg_cnmnmr_an
E_r_Qg_Lams_m_SQb_Q_Q]swhlch is desigried to (1983 i) "assist SRR



administrators nn implementing computer literacy activities in a
school jurisdiction and/or a ‘schwool." |
2. A 1983 curriculum guiide titied Emmw&amm
which outiines a computer literacy program for students in grades-
| four, five, and six. | |

3. A 1984 curriculum guide titled

4. A 1984 curnculum gunde tnled ngmnar_l_nam_m
5 A 1984 curnculum guide titled Q_Q_mmg_[_ﬂmmng_]m._aﬂ

In addition to the initiatives outlined above, Alberta Education has

maintained an ongoing involvement in activities related to research on

educational computing. As well as the reports by Hallworth and Brebner, and -

Petm}k.(cited\earlie‘r), other repdrts related to computing include (he f_ollowi'ng;

1. A1982 report Computers in Education, which prowdes general

information about mlcrocomputers and their applscatuons inan
 educational settmg
2. A1983 study, mQJsmmmng_Qo.mnulﬂlachnnlmun_Sﬁmm
51519_[115’, dealing with the imp|ementat|on of computer technology -
in a small schosl system. ‘The fepon discusses policy

. recommendations as well as implementation strategies.
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3. A1983 study.mmzminnmmmmmmma.ﬁmmﬁm
School Learning Besource Centre, which studied the effects gf
computerized learning resource system in an elementary school.

4. A 1983 study, Utilization of Microcomputers in Elementary
Mathematics, which monitored the possible benefits of using a
microcomputer in an elementary mathematics program.

5. A 1983 study, Using the Computer to Teach Language Arts

6. A 1984 study, Evaluation of the Alberta Correspondence School

QQ_mnulQLMa[me_d_LeaLmngﬂmgm examined the effectiveness
of computer-managed learning in distance evaluation.

7. A 1984 study, Computer Inservice for Teachers: “The Medicine Hat
Qg_nao_mum monitored teacher inservice courses over a two year '
period and made a number of recommendations regarding future
courses.

8. A 1984 report, Images of the Future, while not directly related to
educational computing, containé an informative section on the

impact of technology.

Another study worthy of note was Alberta Education's Beview of -
S jary P . R { of the Minister's Advi o ittee:
Eoundation for the Futdre (1985:24) that suggested: ". . ."the present and future

88
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origntation of education would be well served by developing the computer
literacy of students. Alberta Education‘should provide leadership in developing
computer technology in the classroom.” The report (ibid:24) also made the
following recommendations:
-Computer literacy be developed and integrated throughout school
programs, using computers for data storage, word processing,
educational networks, distance education and computer assistq
education. -
-The government take necessary initiatives to promote the

development of education software relevant to the secondary
education curriculum.

Qngoing Suppor v

There is much evidence of a continued ongoing support for computers in
education. At a recent press conference, called by Premier Lougheed and
Education Minister David Kipg, computers were identified as one of the’
fundamental areas reg;_iring support in education. Lougheed was quoted
(Edmonton Journal, Jurie 13, 1985, p. 1) as saying "it is clearly appafent that a
firmer foundation in thé sciences, mathematics, oompﬁters, communications,
history and geography is essential.” Perhaps of greatest significance for
computers in education is that they appear to be achieving recognition along
witHOther "basics”.

One of the larger department initiatives was the Technology Project. As,
noted earlier, elements of the project were either disbanded or regularized.

within the department. This change from a project status to regularization could
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be viewed as evidence of a more permanent oonti,n‘uing support. Two
important aspects that were continued were the Clearinghouse and inservice
functions. Thé Clearinghouse, with primary responsibility for courseware
evaluation, became part of the Curriculum Branch. Responsibility for inservice
became that of the Program Development Division. Another more recent
devélopment (June, 1985) has been the creation of the position of Associate
Director within the Media and Technology Branch which will include computers
as an area of respor{sibil‘»ity.

In summary, this section has provided a description of recent Alberta
initiatives related to educational computing. Largely because of a strong
degree of political and economic support Alberta _Educmion has been able to
support the large scale acquisition, implementation, and use of computers in

schools.

summary

The preceding chapter hés provided a discussion df the A‘Ibena
environmeﬁt with respect to comppt,efs in education. Essentially there exists an
environment of significant support. Schools have aiready obtained a large
number of computers and it is |ikely that these'numbers will increase by
significant probortions within the next year. Computers are being made
available at all grade levels and are presently used for numerous applications.

Alberta Education has exhibited leadership in a variety of areas related to
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educational computing. This leadership has been aided by strong political and

economic support.
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 Chapter 5
RESEARCH DESIGN AND PROCEDURES

In this chapter a description is provided of the research design and
procedures utilized in 'the study. The first section on research design includes a
statement of purpose, and a‘ description of the panel selection. The second
section, on research procedures, includes a description of the pilot study as
wéll as a description of the instmhent development, data collection procedures

and data analysis procedures for each of the three rounds of the'study.

Research Design

Mm!mw |

The purpose of the study was to identify those changes in education
‘whi'ch were both probable and possible through the introduction of computers
and identify potential patterns for achieving a normative (desired) future. ‘
Specifically, the following questions were asked:

1. What changes are both probable and possible in education within

the next five years as -é result of the influence of computers?
2. What is the desirability and overall probability of those changes

identified as either probable or possible?
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* 3. What are the poteritial patterns for arriving at a normative
(desured) tuture'? ‘ | | | | ‘ 4
The study’ had as an addmonal purpose a turther refmement of the f)elphl

: methodology

EanaLS.élection » : o . | —
Partrcrpants in the Policy Delphi study were selected through a two-step

. process The flrst stepin the process mvolved a pllot study followed by

. r\\,'nommatlons forthe Dephi panel

Prellmlnary data were obtamed through a pllot study wrth six educators ,

- who were involved wuth computers The mdwuduals who partlolpated
'represented dnfferent orgamzatlons (see Appendlx A) and were selected on the

| basns of their mvolvement wuth computers | |

" AR "expanding nucleus (Hussey, 1982:72) prcw;edure was used to select
Delphu partrcrpants The fll"St step in selectlon of the panel mvolved lnvnlng the--

.orlglnal sux parhcnpants in the pllot study to take part in the Delphl study. All six° .

agreed to partlglpate These Six mdlvrduals were then mtervrewed usmg the

i mtervnew schedule for Round I. At the end of the Bound I mtervrew when it was -

A

felt that mtervuewees would have a clearer understandmg of the study, each

. was asked to nommate other potentlal partlclpants Partrclpants were dlrected

to nominate only those mdlvndualswho metthe_ tollowrng cnten_a:a o

1. Knowledgeable about computers.

o



| was made an the bas:s oj’the followmg cntena

o 2 ‘A backgroued in-edt;cetiqn. -
' 3. Willingness to partic_:.i'pate.
4. Rebresentétion from a variety of organizeﬁons.
5. Ava:labmty wnthm a reasonable oommutnng distance.
Atotal of ﬁﬂy-one nommatnons were obtamed B

From the flfty one nommatnons recenve;! fourteen mdivuduals were

. hn‘

W Number of nommatlons recewed o

2 Obtammg a group whn mc_lqded represeeteiipq:fmm a va‘ﬁety o‘f,:

T ergamzat:ons e K - . ‘ ,’
Theﬂfouneen mdwuduals were approached and all agreed to pamelpate in

the study Two mdw:duals were not mcluded inthe study after dnscussuon /

/

revealed that they had commitments mconsnstent with the: tnme frame Of the

/ _
study The remammg twelve mdwnduals combmed with the six pamcupants

who had been |dem1faed prevuously, compnsed the Delphi panel (see Appendux

~B): Table 5.1 depicts the number of partncapants in Round | of the Delphu and

the organizations they represented..

N
&
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, ‘selected as bemg potentlal candndates for pamcpanon in the study Seleceon :



T pps

. levels of mvolvement in educatlon They were |dentlﬁed through a tw__

_"selectlon prooedure

* 95

- . Tables.1

_NummLo.LEanmm - Qnanizmn
5 Central Office |
4 o Govemment Departments
.2l | | : Industry | B \
"4 o In-School Personnel "
3 _ Umversnty "
‘Total 18

. - * The specific job titles of individuals who partlcupated m the study
~ are provided i in Appendux B.

In summary, a total of eighteen individuals with a knowledge of computers. ;- |

and a background in educatio@_ were select‘éd to barti_cip,ate{,ivn‘ thé Study.

. These individuals represented a variety of org’anizatiOns-as well as different
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, |
Information for this study was collected through a"preliminary pilot

followed by a three round\Delphi.' This section will describe the pilot study as

well as each of the three rounds of the Delphi study.

ThePilotStudy
The pilot study had three main purposes. The first purpose was to

explore concerns related to the impact of computers upon education. A second

o purpose was to help conceptualize the problem to be explored in the major

'study and aid in development of the Round | mstrument The third purpose was -

to test methods of data collection, '.___,,/
. f .
. I | ) )
Interviews ranged inlengthl'from forty-five minutes to one and one-half

hours. All intérviéWs were semi-structured, and participants were allowed a -

: great deal of freedom to. express any concerns both immediate and future

they mlght have related to the lmpact of computers leferent methods of
recording data were used. For three of-the mtervuews a tape_ recorder was used -
-and tranvscri‘pts m’éde’ of the interviews; Forthe ’re»mainln’g three interlriews, '
extensive notes were kept. -

Data collected in the interviews were categorized and synthesized in

. orderto identify some emehglng general themes related to education. These

themes were used in development of the Round | instrument.



Each of the three roun&: of the Policy Delphi areideScribed below under
identical headings: instrhnient development, data‘ collection procedures, and
" data analysis. | |

¢

Bound |

| J,ns_tmm_e_m_nglgpmgm The interview séhedule'fof Round | was
| 'developed from thfee primary sourcésfof information: The Minister's Task
l-;é_rce Report (1 963), the piiot study, and a study done by Whi‘té and Rampy
(1983) for the u.S. Agencx for Instructional Te‘levi‘si'ona ‘The procedure used to
develop the inter.\/iew‘schadule. is described below. » |

‘;E\ach of the threé sources 6f ihformation was reviewéd to identify areas
of concern .in relétion to computers and 'education.iA list of the main areas o‘f.
concern was developed. Broad categories Weré‘,;:reated frdm this reQiew.-A .
matrix wés then déveloped vwhere.in.areas of .coricérn‘for each s,oufce of - |
informatidn were cross-checked with the ,ad catégoﬁeé. fablej 5.2 de‘pi.ct_s
the matrix used. R |

All three sources of information identiﬁed similar categories to be
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important areas of conce in relation to computers and education. Five broad |

cat_egorie’s were created as tbpics fé.r the interview.Unde‘r'e.acﬁlcatagory | '
participants were asked to consider the next five yéars and identity what they’v,

Y
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' Table 5.2

Educational Areas of Concem Related to Computers

|
LN 2 R RSN TR £ S 5 T I T

Acquisition ,Courseware Curriculum Organizat- Teacher
and funding - , ions Training

N R R N S T R R I I AT

MINISTER'S

JASKFORCE

1. Students and. - .

Curriculum . X

Teacher: _ . '

Training _ X
Courseware o X |
Hardware X

Planning _ :
Organization ' : _ : X
Funding X '

PILOT STUDY :

. Curriculum - : - X

Courseware | X .
Organizational \ , |

Change , . ‘ o X

4. Financial o o o

~ Resources X

5. Teacher . = - | - -

| Educaflion | | o , X

P

No s w
>

—

R ki
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foresaw as both the plausible future and the potential future. In addition, a sixth
category was\ini;luded in the interview schedule wherein panfcipants were
invited to identify ahy othér areas which théy folt to be of importance to the-
study of 'computers’alnd education. ‘

1 4

W@@mﬁmﬁ Data for the first round was collected in two

stages. The ongl\rial six participants in the pilot study were interviewed ﬁrst in
order to obtain nommatnons for the remainder of the panel The remammg
-twelye participants were interviewed after the nomination and sélection
] procedure was completed. It took six weeks tq complete the interviews.
IntervieWS were covnducte‘d' by the researcher at the workplace of the |
parhcupant With the-exception of the nomination procedure which followed the
furst Six mtervnews the same. prooedure was followed in all 18 interviows. After a
general dlscusswn at the begmnlng of ‘the interview participants were provided
with three documents (1) A general |r:troduct|on to the study. (2) An
- explanation of the purpose and procedures of the interview. (3) The interview
‘schedule' (sée Appendix C). "‘l’he interviews were taped. Notes were also taken |

by the researcher during the interview.

Data Analysis. Qualitative methods of data analysis were utilized to
‘analyze Round | interview data. A major task in the data analysis was to

¢ondense the information collected in the interviews into a manageable size
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o suitable for the Round il questtonnanre Intemew data were summanzed
categonzed and synthesrzed The procedures employed are elaborated betow
asa senes of steps.
Step 1.- As soon as possible after each lmervlew (generally within a |

day) the researcher revuewed the interview notes and

L}

replayed the tape that had been recorded A new set of extensuve
notes was made frd’mvrewewmg ongmal notes, replaying the tape
several times as well as transcribing pertinent sections.

Step2. The extensiye set of notes was then analyzed to identify

significant statements about the future. A total of 798 statements

S

about the future were.identified and entered on a microcomputer word
processing program.

Step 3. The 798 statements were reviewed individually and descriptors

_ assigned to them.

Step 4. thh the aid of a "cut and paste” feature of the microcomputer .
word-prooessing program, the 798 statements were re-arranged
according;to desoript_orcategories. : )

“:Step 5. Each oategory was then reviewed separately and repetitious |

st}atements.'}'as well as those not directly related to the future of |

educational computing were eliminated. A total of 398

statements were eliminated. 450 statements remained.

Step 6. Each category was again revie\ned separately and repetitious
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statements, as well as those not directly telated to the ttiture of
educational computing were eliminated. A total of 164
statements were eliminated. 286 statements remained.

Step 7. Each category was again reviewed separately and repetitious
statements as well as those not directly related to the future of
educational oomputing were eliminated. A total of 86 statements
were eliminated. 200 statements remained

Step 8. *Each category was again revuewed separately and repettttous
statements as well as those not directly related to the future of
educational eomputing were eliminated. Those—statennents that
were closely related were alse oombinedf‘“A tetai of 52
statements were_elimin‘at"ed or cornbined vi/ithether-statements.

148 statements remained.

o \ | .
Step 9. Two other individuals were asked to review the 148 statements

and were given the followinginstnictioné: (1) Indieate those
stateme.nts which are either repetitious or closely related.

(2) 'Indicate those statements'wtiich,youteel are not directly
rel.ated ‘to‘ the future of educational oemputing. A fi_nal review of
‘the stat'ements\, along with feedback provided by these _
“individuals, faciitated the removal of an additional‘ forty-eight
»state'ments.

in summary, eighteen indiVid_uals‘:were‘interviewed in Round | and asked

101
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to identify those developments in education over the next five years, which

were either plausible or for which there was potential as a result of the. --

continued introduction of computers to education. 798 statements out fut‘u@
developments in education as a result of the continued introductions':?'
:

computers were generated from the interview data. These 798 std ents

were compressed into 100 statements. "The total time involved in cdf ‘-{ eting
. -~ T % Bl ’{1
1S N ¥ \: :‘ ":“-JIL(N,L?‘ S,v
Round | was ten weeks. 2, gzgw’
B

[t

Bound Il -t

Instrument Development: The Round Ii instrument (see Appendix D)
consisted of a questionnaire containing 100 items grouped into eight
cate’goﬁeé. There waé also a vninth category where respondents were invited to
make additional comments related to the study. Each of the 100 items was in -
the form of a statement about the future accompanied by two five-point (ating
scales fof measuring probability and desirability. The rating key was expléined
in tﬁe instructions. -

The Round |l questionnaire initially contained 100 statements, derived
frbm analysis of the Round | data. These state?nents were included in a d_raﬂ of
the Round Il questionnaire. The draft version of the questionnaire was

reviewed by a number of individuals. First an expert in data analysis was

consulted regarding the appropriateness of the questionnaire format. The
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format was found to be quite acceptable, however, suggestions were made
regarding modifications that would auc;w for greater ease when keypunching
information for analysis. Second, the draft version of the questionnaire was
field tested with two doctoral students, a thesis oom.mmee member, and the
researcher's advisor. These individuals were asked to comment on the overall
questionnaire format, rating key, clarity of instructions and time to complete.
The individuals reported that they had little ditficulty with the format or
instructions and that it took‘app;dximately 4510 60 minutés td\ oompléte.
Suggestions were also made regarding the rating key. All suggestions made
regarding the improvement of the draft duestidnnaire were incorporated into a
final version. |

The final version of the questionnaire was reviewed by two doctoral

students and the researcher's advisor. All agreed that the questionnaire was

ready for distribution.

Data Collection Procedures. Throughout the period of questionnaire
distribution and collection, attempts were made at maintaining personal

contact. All questionnaires were delivered within a two day period. Distribution

was accomplished in the foliowing manner: ?

1. One questiqnnaire was mailed.

2. Intwo cases, where out of town travel was involved, prior
arrangements were made and the questionnaires were c‘omp“letved
while the researcher waited.
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3. In eleven other cases the researcher was able to speak directly to
“the participant. No instructions were given other than those
“ accompanying the questionnaire. Participants were encouraged to
complete the quéstionnaira and told that they would be contacted
within a few days mgarding their progress.
4. -In four cases the questionnaires were left with a secretary or
colleague of the participant.

Eight days after the questionnaires were distributed attempts were made
to contact parti'cipants via telephone or in person. Within ten days of.initial
distribution 14 completed questionnaires had been wllede& by the researcher.
It took an additional eleven.days for completion and pick-up. of the remaining
four questionnaires. Table 5.3 represents the number of contacts made and the
time taken for éompletion of thé questionnaires. Invﬂsummary, it fook a total of
three weeks from the time of initial distribution until ﬂﬁal completion of the

25

second round questionnaire. The participation rate was 100%.

Table 5.3
Time Taken to Complete Round Il Questionnaires
‘ First Second Third
Contact . Confact . Contact

People _

Contacted 18 4 3
Questionnaires .

Completed 14 1 3

Time Elapsed - ‘ C :

Since Distribution _ 8-10 days 13 15-21

Total number
of Questionnaires '
Completed 14 15 -~ 18




106

Data Analysis. Qdantitative and Qualitative methods were
utilized to anal}ze Round Il questionnaire data. An essential
comgonent of the data analysis involved placing Round Ii
questionnaire items into categories on the basis of participant ratings of
probability and desirability. The procedures dtilizedgre described
below. .

First, all of the information from the questionnaire hem§ was
recorded on a éomputer; While egch questionnaire item required two
separate responses whérein the respondgnt had five choices for each
response, the information eme"red onto the computer was reduced to
three categories for each response: positive, uncertain, and negative.

" A frequency count was done :or each of the items and the informatién _
cross-tabulated. A cross-tabulation printout.was obtained for each .
questionnaire item (a sample printout is included in Appendix E). A

'3x3 matrix was then created to represent all of the possible categories
of responses an.d display the information for each item. Table 5.4

represents the matrix used for each item.
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Table 5.4
Round |l Matrix J

T S SRR D e U R S 3R SR SRR 0 D IR D ST UG N R R o 5 R D S N S K 20 300 0 2 O W A R IR T I IWEET IR I

Highly Uncertain . Highly
Desirable _ Undesirable
Highly A
‘Probable
»
Uncertain
Highly
improbable

There were three steps involved in placing information on the matrix.
Each item was analyzed separately and‘placed on the matrix according to |
pre-established criteria. The criteria, \;vhich is described further below, was
changed for each step. Table 5.5 depicts each of the steps and the number of

items plaged in each category of the grid.
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L e e Table55
) . : # R >
A58 Matrix Classmoatmn of Round ] Questuonnatre ltems )
- nghly - anenwn o ndﬂ |
Desurabte -7 .. Undesirable
‘Highly ~ Step1 48 _ Step1: 7 L
Probable | Step2:14 .o ~ Step2: € b
o 4 -Step3:. 3 | Step3:2 ‘Step3 3 |
e ©Total: 65 <o Total: 16 | ¢
Uncertain. _ ‘ |
T  Step 3. 4 R o ~ Step 3: 7% |
) . : \ R -:\ . v' . ' . :‘» : R
~ Highly a b - ~ Step1: 1
Improbable | - _ -y o St e
* Thiere were five scattered" items which dld not flt into »
) any of the categories above. .
tems were placed on the grid in the foltoWingféequenc'e of steps:
~ Step1.. Usmg 66- 100% as a level of agreement wherem each mdlvndual
agreedvin the probablhty and desnrablhty of an |tem ttems were placed in three
cells on the matnx 48 statements were mthe high probablhty/hrghly desurabte : ¢
- cell 7 statements were m the high probablhty/hughly undesnrable cetl and 1

i statem_ent was in t,he .low probability/low desirability cell. 44 items remained iri ¢

-



_l“
¢ the scattered" categoryl ‘ % -

A review of the data mdrcated that rthere was lndeual agreement ona
sngmflcant number of items in the 50-66% range Thqse ttems were also placed
in cells as outlmed in Step 2 below y ] | #7 | | }

Step 2. Usmg 50 66% as'a level of agreement wherem each mdrvudual
) _.agreed on the probablllty and desirability of an item, items were placed in two
cells on the matrix: 14 items were in the high probabilrty/hlgh desurablllty cell,

| and 6 statements were in the hlgh probabrluty/low desrrablhty cell 24 ltems

remamed inthe scattered" category

A revnew of the 24 rtems remaining in the scattered" category revealed B
) ‘e N - ; o
that there was srgnmcant agreement ona number of rtems where over 50% of

. %
nthe total group rated an rtem in a similar Way These rtems were placed in

Categones as outhned in Step 3 below. When possrble some of these ltems

were then placed i the appropnate cells in a procedure srmllar to that used in

| Step51 and2.. : - ST ‘T‘,'
Step 3. Usmg an overall group response of 50% or greater the remalnlng -
S 24 items were placed in SIX categones as outlmed below.

" .,Category 1 Overall group agreement in terms of

‘ probabllrty/desrrabllrty 3 rtems 2o .
| N _ R
| Category 2: Overall gro\p agreement on deslrablllty/no agreement on
L  probabilty. /4 toms. | |

f Category 3 Overall group agreement on probabrllty/no agreement on

'S .
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desirahility; 2 tems.
Category 4: Overall greup agreement 'qn’ prehabilify/endesirahility. 3
| items. o o R
Cetegory 5: Ovefall group agreement iegandihg undesirability/np '
| .' agreemem on probabillty 7 items.
Category"s "Scattered” items whnch dld not fit into any of the
| .» , categones above. 5 nems.

4

Esseht'ially the thiee'steps outlined above provideg >two sources of
information: (_1)'infornfiation__eontained o‘AnA .the mahix, and}(lz) the remaining i
categories id‘entified in stvelp 3. Using this information, 4ite'_m‘s We\re\ seIeCted for
inclusion in the Rouhd 1 quesﬁonnaire’ as follows: |

| The matnx was revnewed and matnx items treated m the followmg
- manner. There were 65 items in the oell for which there was significant
agreement_-regardnng"probablhty and desurabnllty., These 65 items, while
:impoft’ant. te thebvevr‘al,l study, were drovppe‘d from Round 11l as not necessary fo_f
further ’exp'lo'ration..There was 1 item for WhiCh there was significant agreement 4
regarding low proba’bility, and undesirability. This item was dropbedv from |
Round Iil. There wers 16 items for which thefe was sighiﬁcant-egreement
, r-egard‘ing probaBilit'y and undesirability. These 16 items.were includeq in |

" Round IIl. o |

| The @ategofies identified in Step 3 were reviewed and treated inthe

following manner. Categories 1 and 4 had been placed on the matrix and had -



already been dealt with. The 5 "scattered” items in category 6 were dropped
from Round lll. The 13 items remaining in categories 2, 3, and 5 were initially .

included in Round IHl.

" In  mary, data obtained regarding the probability and desirability of r;*e

hundred statements included in the Round ! questionnaire were analyzed to
provide information regarding participant rating of prob’abiliiy and deeirability of
the statements. This informatio_n. m addition to being important'in itself, was
‘used to sort the statements into categories suitable for further study in the |
Round Il questionnaire. -, |
Seventy-one items were dr_opped frorn the stery. These items, and the
Jvrationale for dropping them aré described further' '65 items were dropped on
the basis of significant agreement regardmg therr probabrlrty and desnrabulrty 1
rtem was dropped on the basrs of agreement regardmg low probablhty as well
as low desrrabmty, 5 items were dropped on the basis of insufficient agreement
regarding either probability or desirability. The following 29 iterns, Iisied bky‘;
.categery, were initially i‘nclu‘ded in development of the ﬁdund- Ill questionnaire:

16 items which were rated as probable but undesirable, 4 items which were

110

rated desirable with little agreement regardgﬁprobability, 2 items which were

rated probable with little agreement regarding desirability, 7 items which were
‘rated undesirable with little agreement regarding probability.
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‘Bound [lI

| msimmgm_D.eergnmam The Round ill instrument (see Appendix F)
consisted of a questionn’afre' containing twenty-four statements about the future
whigh were gr‘o‘up.ed into four 59ctions‘. There was also a fifth 'sé/c_tion 'wﬁere o
respondents were invited to _make additibn,él corhménts related to ‘th.e study. |
The procedures used in developing the questionnaire are described below. -

The initial Rouﬁd Il questionnaire was Created‘from the twénty-niné
statements derived from analysis of the Round Ill data. Each of the
q'uestionnéire items was similér in that the item began with a statement about.

the future and respondents were asked to ideﬁtify the level(s) at which the -
statement was of greatest importance. The following levels‘were identiﬁea for
each item: provincial, regional, system, schbol. and_uni'versity‘; a space was |
also provided where respondents could specify other levels. Respondents who |
disagreed with‘ any of thce statements were also. invited to state théir reas;on‘s for
doing so. |

The twenty-nine statements in the questionnaire were also divided into
four sections on the basis of criteria developed in analysis 6f the Round I d%ta.
The criteria at the begi:nnin'g of each sec_tion and addtional QUestions, specif'io
to éabh section, were asked: The ,fouf sections and specific questions are
elaboratedv below:

Section 1. Round Il statemenfs regarded as highly probable as well as
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highly undesirable. Respondents were asked to reoommend strategies for
reducing the probability of these statements. A total of sixteen items.were
included in this category | |

- Section 2. Round n statemems regarded as hlghly deslrabie wrth little |
agreement regarding probability. Respondents were asked to recommend .
strategiestor increasing the probability-ot these statements, A total of four items
were included in thrs category | | -

Section 3. Round llI statements regarded as highly probable wrth littie
agreement regardmg desirability. There were two rtems in this category. Each
item had specific questioqs related to the statement. Both'items contamed |
~ questions regarding the desirability ot the statements.

Section 4. Round Ii statements regarded as highly unde\sirable with little
agreeme_nt regarding probability. There were seven s_tatement_s in tltis ’
category.‘, Respondents were asked to rate the level of concern for each of the
statements as well as_'recomm‘e'nd potential strategiest for reducing the |

| probability of those developments. - |
' In summary, the initial Round lii questionnaire oon-sisted ot twenty-nine ,
statements about the future divided into four,sections on the basis of Ftound I
‘participant rating of probability and desirability. There was also van additional
Section wherein participants were invited to make additional comments. |
The first draft of the questionnaire oontalned twenty-nrne statements about

the fut_ure. This draft was reviewed by a doctoral student, a computer analyst,



and a study participant who had taken a great deal of interest in earlier rounds
of the study. Concerns expressed were incorporated into a revision ot the
questiat‘naire The only maior concern was related to length and time tor

completion.

' "ananly due to the iength ot the questionnaire a oomplete section
\,_ £y

containing items which had been prevnously identified as undesurable with little -

agreement regarding probability, and vuewed to be of least importanoe to the
‘study, was initially dropped from the questionnaire. Two items from this
dropped section, were Iaterretained on the basis of interest.
The second questionnaire draft was revieWed by a doctoral stodent, a
committee member,. arid”t{te're'searcher's advisor. Apart from minor revisions,

all agreed that the questionnaire was ready for dissemination.-

| A Qmammnjm@g <Ali questionnaires were disseminated within
a single day. Dissemination viias aocomplished in the following rnanner:
1 Three guestionnaire's were mailed.
| 2. 'Fifteen questionnaires were h-and-deﬁyered by tne researche'r. Of
these ﬁfteen questionnaires, five were given direotiy to the |
pa‘rtici‘pants while the remaining eleven were left with ,secretaries

~ or colleagues of participants.

Eight days after the qu_estionnaires were distributed attempts were made

¢

to contact partici_pants via telephone of’in person. Within 18 days of initial

113



distribution 14 completed questioqnaires had been plcked upby the
researcher. It took an additional 27 deys for oompletion"f‘\and pick-up of the
rémaining .fo‘u‘r questionnaires. This unusually long delay ,had been anticipated
because of the Chnstmas season. The researcher ket:t in contact with the

- remaining four participants during thls period. “In summary, it took a total of 41

 days from the time of initial distribution unti final completion of the third round

~ questionnaires. The participation rate was 100%.

114

' Data Analysis. Methods of data analysis utilized in Round Il were "

primarily qealitative. In addition to a frequency count an essential component
of the deta analysié involved summarizing the information collected and placing
it in categories. The procedures utilized are described below. as a series of
steps: |
Step 1. | Responses from Part'A (levels of concern) of each euestion
'were counted and totalled.' Written responses were also noted.
,  Step 2. _VU'sing the orig"inal Bogjnd Il questionnaire, which had been
, stered on a microcomputer word—process‘i'ng program, a new
file was created. Informatnonfrom Step 1 as
~well as all of the recommended strategies in the wntten
responses were entered under the appropriate questions.
-Step 3. Each questionnaire item was answered sepafately. The

written responses were categorized and summarized into 3
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suggested strategies.

Step 4. The recommended strategies for all of the questions in
section | and Il were placed on a list. \dentical items were
removed from the ist.

Step 5. A matrix was created from the roeommended strategies list
~andthe items in sections | and 1l of the questionnaire. A
frequehcy count was done and the numbers tabulated

(see Appendix G).
Stee 6. Major re‘commended strategiee were grouped and a frequency
| analysis done of each grbup. A percenigge. calculation‘ was |
done and the strategies rank-ordered.
Step 7 Comments related to the four nems in sections Il and IV of

the questionnaire were summanzed

" In summary, information obtained from the Round I questionnaire was

‘ sub}oé‘! to the followmg procedures: Information regardmg the level of concern
~ for each questlonnatre ltem was tabulated and a frequency count done.
Information reg'arding strategies for dealing with the first twenty ques’uonnaire ,
statements, as well as comments regardihg the remaining\four statements, was
also summarized and categorized. A matrix was ihe‘n created. ,me the
.informat'ion on the matrix.a seoo\nd frequency count was done and the

information rank ordered.



Malor Features of the Study

The research design of the present study attenipted to address a number
of the Qonoerhs and criticisms related to the Delphi method, as previously
discussed in Chépter 3. The major areas of concern, and strategies employed
~ to address them, are described below: |

1.) Consensus and convergence: the study did not strive for consensus.
A clear distinction was made between pfé)bable futures and desirable futures.

2.) Reliance on a homogenous group of experts: the étudy panel
consisted of individuals who, while knowiedgeable about computers,
reprqsenfed a variety of interests and organizations. | |

3;) Panel selection: panel members were selected thrcﬁlgh an
"expanding nucleus” technique. |

4.) Panelist support: two-thirds of the panelists were nominated; prior to
commsncement of the study a check was'done to insure that individuals wou'd
| be available during the time-frame of the study; selective anonymity wherein
participants knew the names of other participants but were guaranteed
individual 'responses would remain anonymous; interviews were used in the
first round to eétébl-ish early "parsonal” contact; close personal contact was
maintained th}oUghout the study; attempts were made to reduce turnaround
time.

5.) Time consuming: minimum turnaround time, mpst questionnaires

were hand delivered and picked Up; prompt reminders were given for late
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responses. -

This chapter has described the research design and procedures utilized

in the study. The data for the study were collected through a pilot study and a

three round Delphi. The study was desiened to identify those changes in |

educafion which were both probable a;ad possible through the introduction of

. computers as well as identify potentlal pattems for achieving a normative future.

The Delphi study proceeded as follows:

In Round | participants were interviewed and asked to idenfify those -

- developments, over the next five years, which were either probable or possible
as a result of the continued intredu&tion of computers to education. Data
obtained in Round | were summarized and categorized into one-hundred b
statements about the future. These statements were includeld. )
in a Round Il questionnaire wherein participants were asked to rate the
probability and desirability of each of the statements. Data obtained in Round I
were categorized on the basis of participant ratings of probability and
desirability. Seventy-six of the Round Il statements, while important to the
overall study, were dropped from Round Il. The Round lli questionnaire

‘consusted of the remammg twenty-four statements about the future. In addition
to recommending strategies for dealing with the first twenty Round Il statements

and making comments regarding the remaining four, participants were asked to



identify the organizational level for which each statement was of greatest
concern.
Table 5.6 illustrates the method of data collection and number of

participants in each round of the study.
Table 5.6

Method of Data Collection and Number of Participants

s===zz=sossssssssooroozopsssss=zzzzsszmssssmsmmomosooo
Method of - Number

'Roﬁnd Data Collection . of Participants

Piotstudy  Interview 6

Bound Il Questionnaire 18

Bound Il} Questionnaire 18
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Chapter 6

ANALYSIS OF DATA
As stated in earlier chapters, this study coﬁsistad, of three phases: First, it

identified those changes in education.which were enhér probable or possible
within the next five years és a result of the continued influence of computers.
Second, it rated the desirability and overall probgbility of those changes
identified as either probable or possible. Third, A identified potential patterns
for achieving a normative future. These phases were dealt with sequentially in-

the three successive rounds of the study. This chapter presents the data
analysis in a sequential manner from rounds one through thrée. It is divided in
sections according to round. Each section includes the following: é statement
of the purpose of the round; a brief description of the instrument; and, an

analysis of the findings.

Purpose

. The purpose of Round I'was to identify those developments within
education which were either plausible or for which there was potential as a

\

119



120

result of the continued introduction of computers to education. In identitying
" potential and plausible futures participants were asked to limit their comments

to the next five years.

The Instrument
An interview was used as the instrument for data collection in Round 1 (see
‘Appendix C). Panidpaﬁts were asked to identify the major plausible and
| potential futures possible as a result of the continued introduction of computers
to education. They were asked to make specific comments related to the
plausible and potential future in five areas related to education: (1) acquisition
and funding; (2) courseware; (3) curriculum; (4) organizations; (5) teacggr
training. (A brief description was provided for each of the five areas, see
Appendix C.) In addition to the five areas identified participants were asked to
comment on any other areas they felt important t.o the study.
Prior to commencement of fhe interviews each participant was provided
with three documents: (1) a letter describing the study; (2) a description of

Round I of the study; (3) a copy of the interview schedule.

Analysis of the Find

- Data collected in the Round | interviews were summarized and categorized
into one-hundred statements about the future. These statements are reported

below under the following eight headings: acquisition and funding;
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courseware/software; curriculum; teacher training; organizations; ethical

»

. concerns; equity; other areas.

Computer funding and suppoit will increase at all

levels.

2. “Computers will be funded at the local levelina— - -

-

» partnership atrangement involving the co-operation

of a variety of organizations.

Provincial funding for educational computing will be

determined through a complicated interplay of social,

political, and economic forces.

. Interms of funding for all of the ardas related to
}c.or'nput‘ing‘, m"oney_fbr hardWié\re Will'ber‘the.éyasiest to .
obtain. |

A sﬁiall numbe} of échoo[s will be desiénated to test.

prototypes of new hardwarelsoﬁwar'e de'\)elopmenté. ,

Cor‘np'ut_i.n.g equipment ,will'dontiﬁue to be housedina

vah’éty of conﬁgu'rati§ns and physical locations. ’

. Schools will continue to acquire computing equipment

at a rapid rate.

Subject areas and grade levels will compete for

121
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11,

12.

1.

2.

3,

placement of Joomputmg equnpment

Most of the newly aoqurred equmem will be placed

in hngh schools

. Computers wull be mcreasmgly used to perform schools‘

admumstratuon functuons

S

Some mdlvrduals will peroewe fundmg as bemg

' dnverted from o’ther needy areas in order to support

computers

Much of the newly a_oquired.computing equipmenr will”

be underutilized.

Software will become part of an integrat'ed S
_instructional package (i.e. other ltems will be -
mcluded such as- cassettes, fi lmstnps transparencres

and print materials).

There will be an educational courseware/software

development industry within the provincs.

The de\)elopment of courseware suited for education - _

'~ will be a major problem.

4. A large amount of commercial educational courseware will

@

be developed by individuals who do not have a background

|
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in education. . .

Thére wil be an evolution of authoring systems that

allow teefchers.to develop their own programs

.. There wull be development ofa looal soﬂware mdustry ,

: tallored to provmcsal cumculum

Educators wull become moreanvolved in oourseware

' *development teams.

- 'More software will be developed for machlnes wuth |

+

- large memory capacmes

9.

10.

11.
12.

- 18.

_ The quality and quantlty of software wullconnnue to

- improve and increase.

Software will become mcreasmgly user frigndly.

The inertia of alI the exlstmg software will dlsoourage

. upward capability of hardware.

A provincial agency, similar to a clearinghouse; will
be involved in software evaluation and distribution. -

Rights to softv‘vare'wil'l be purchased at the provincial

o level and dlstnbuted to schools at reduceg pnces

14.

15.

.There will be 4 an mcreased sha% of mter-provmcual/ |

state mlonnatlon related to software evaluation
Educators‘will continue to struggle with a deﬁnable set

of criteria for courseware evaluation.
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16. Alarge portio'n of software that is pfoduoéd for the
edﬁcation market will be inappropriate for use in
education.

17. ‘Much of the software that is developed will support

o existingkcufriculum as well as existing approaches to
i»ns'truction. ' | |
/

I Computer'techno;ogy will contribut_e fo a re-exarhfnation
of the‘whole curriculum area.

2. There will be a continuous disCovery of new applications
for computers in ihstrhction. |

3. Simulations will continue 'tc' be enhanced by'!utler_s'.

4. Increased individualization of ihﬁébctio'n, made possible
through thye‘t.JSe of cohputém, will conflict with
homogehous grouping by gréde level.

| ~ 5 There will be more structure to what is tauéht
in cor;lputer cou‘rsesv. |

6. The bse_‘of LOGO as an insffuctibnal tool will increase
in elenientary classnoorﬁs.

7. 'Corﬁputers will contribute to a greater integration of

subject matter.
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11.

» "1‘4.,
15,
.16,
17.

18.
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Apart from '3he area of techndlogy itself, curriculum

content in other areas will remain much the same as it .

is at present.

,Comp'uters will be utilized td enable students to leamn

greatér amounts of existing subject matter,

There will be less and,less emphasis on tqéching
programming languagéé at the publi§ school level.
Courses on computer literacy will note_iist. ,' ‘
Wdrd processing will change both physical and
creative aspects of the way étude.hts write.

New computer Ianguages will evolve and be taught

~ atthe school level.

The computer will present new opportunities for
ut pre

students with special needs.

Computers will contribute to more individualiiation

Of instruction.

Computer Assisted Instruction will become more

prevalent.
Computer Managed Instruction will become more
prevalent.

Computers will be used to teach repetitive activities

- that require mastery.
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19'.v Combuterte_éhnology will foster a move towards
"'g:rvadelessn'e.s_s" where each student is able to prbceed at
their own rate. | o

20. -Cofnputerswi_ll inggeaslngw be used as a tool of
instruqtion fo””réf';forge Iea}?lng ina vaﬁqty of

subject areas.

Iﬂaghmmm. » ini |

1. Prospecti?e’ 'teéa_chers will be able to get a degree with
a specialty in computers. |

2. '.Computer_courses will become mandatory in pr'esérvicév.t'raiﬁir'lg;'

3.. A ‘Vgriefy‘:of‘edpcétbnél organizations will be ihVoNed‘-
in‘dve‘livering‘ cbmputér rellated. éon,tinuing eduication |
prog‘ramé.gg . | | | |

4. Individual study will b the primary method of
acquiring informat’io'n".about comp.)vﬁters. o

5 Cbr'rjp'utef related iniservioe. will be cbmpulsonry
for‘feaChérs. e |

- 6. Most .gfaduat'es of the facuhy'o_f education wiil require -‘
| vo.omputer' réiated,fnsarvioe. G

7. There,’_will'be increased emphasis on courses.in

instructional psy»chology (i,e.‘the"w'(ay people learnand -
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11

12.

13,

1.
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,how computers can be usad to lmprove instruction).
. Inadequately prepared mstructors and poorly deslgned
f'oour_ses, offered by a variety of mstituttons, will foster

a negative _attitude' among teachers toward computers,

There will be more graduate courses related to computer

_ applicatiOns.

,,Every new t_eactter, upbn graduation, will haVe uséd
’computers in a variety of oo.‘ur‘ses not directly ré’lated ~
to computing. | |

. Teachers will be adéquately trained to deal with the

social impact of computers..

While teachers will be consutners of domputer technology -

they will use it in a way s'imilar to the way they use

' textbooks in that they will not be directly involved in

programmmg evaluatlon and dustnbutton
Computers will contribute to a changq in the teacher's

role.‘fro'm a disseminator of knowledge to a facilitator

~of learning.

'

International technological competition will place

an increased emphasis on computers in'schools. -
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- The development of technology will place increased

expectations and demands on the education system.

Students with computers at home w1l| make | mcreasmg

demands on teachers

With increesed emphasis on computing the education o

syslem will become more dehumanized. n

There will be mcreased publlc pressure for educatlonal
\czgamzatlons to become more technologtcally oriented.

Computers will «contnbute to an increased pupil-teacher

ratio.

Some of the elements of curriculum will be devliverevd off

the school premises 'via ‘computer technology.

In-terms of i lmprovmg quallty of program offenngs computer

, technology wil provnde numerous opportunmes for smaller rural -
schools.

“The entire stmctUre of educational organizatlons will be
‘changed by the use of computers. | |

The use of computers will change'the present classroom .
structure. | | | |

There will be a "grassroots movement" for computer

_related change.

There will be a "top-down movement” for computer
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14.
15.
16.

17,

18.

20.

21.

related change.

The introduction of oomputers will contribute to

~ stress within all educational organizations.

Instructional consultants at the system level will

become increasingly computer knowledgeable.

Despite the incmased use of computers the role of teacher,
s{t’udent, and principal will remain primarily the same.
Computers will foster more parent invOlvement‘in the
schobl.

Those interésted in computers in.'e?jucatio\n will d‘e;elop |
"people networks” wherein 'informaﬁéﬁ’ is sh'a"red.more
horizontally ar_hong organizations.

In relation to computers, external groups will continue to

~ make conflicting demands on the educational community |

(ie.the AS.T.A., the A.T.A., the Home and School Assoc..

~ tha University, the Dép’artment of Educatioh, Advé‘nced
- Education).

1y,

Existing ihenia or resistance to change will invhibi't'
meaningful computer related changes in education.

Many talented, knowledgeable people In the area of

"computing will leave education_.

The university will not be able to meet the demands ]
| » ,
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placed on it by a changing technological society.
22. Educational organ'iz'ations, in using their resources
1o maintain existing systems, will have very little

energy for future planning. .

EmlszaLQQnQems \ I

1. The physical theft of hardware and software will
continue to create problems. .

2. Software piracy will continue to create problems.

3. We will have students breaking into all kinds of
data bases. |

4 Confidentiality of files and information will be a

problem.

Equity
1. Many siUdents without a public school background in
compﬁting will be. seriously handibapped when they
entqr ﬁrst‘ year post-secondary ooursés.
2. Differential rates of ado‘pﬁon.of computers will
contribute to inequities in the education system and
provide another example of the’gap between the

haves and the have nots.
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3. Parents who are able to choose schools for their
children will use quality of computer education

programs as a criteria for selection.

Other Areas
1. New developments such as computer controlled laser
~ disks aﬁd large monitors will be used in the classroom.
2. . Educators will strive for increased hardware

standardization.

3. Machines will become better, cheapef, faster.
4. "Take home" computers will be available for

students to borrow from school.
- 5. New networks will appear at the school, system,
- provincial, and global level.

. Strategic problems related to hetworking will be

D

resolved.
7. The private sector wfl! mount pressure on schools tc‘>.
train students in business related areas,
8. As the use of computers expands,‘ahd their advantages
~become more apparént, there Will be an incnaééed
demand for the use of computers in education.

9. There will be a constant move towards an "ease of



132

human interfaée" for operating systems.

Summary of Round |

Round I utilized an interview to identify future developments which /
respondents reported to be either plausible or potential as a result of the
continued introduction of computers to education. One hundred statements
were identified and placed in-the following divisions: acquisition and funding;
courseware/software; curriculumi;“i’eacher training; organizations; ethical
concerns; equity; and othér areas. These statements were used in thé

development of the Round Il questionnaire.
Bound Il

Purpose
The purpose of Round Il was to rate the overall probability and desirability
of the statements idenfiﬁed in Round |. Stétements were placed in categories

on the basis of participant rating of probability énd desirability.

The Instrument
A questionnaire was used as the instrument for data collection in Round ||
(see Appendix D). The hundred statements identified in Round | were listed

under eight separate divisions. Participants were required to rate the

v
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probability and desirability of each of the statements. There was also a section
where respondents were invited to make additional comments.
E l . [ II E. I- ) '

Th:s sub-section first describes each of the categories into which Round I
statements were placed on the basis of particpant ratnng of probabmty and

desirability in Round II. It then reports the findings for each category.

.

Categories
The categories which were identified and the number of items which fe!!
into each category ére listed bélo’w: -
Category 1: Overall group agreement in terms of
probability/desirability. 65 items.
| Category 2: Ove'raH group agreement on desirability/no agreement on
probability. '4 items. |
Category 3: Overall group agreement on probability/no agreement on
desirability. 2 items.
Category 4: Overall group agreement on probability/undesirability. 16
items. » . ' :«
Category 5: Overall group agraen;em regarding undesirability/no
agreement cn prebability. 7ﬁems.

Category 6: Overall group rating of improbable/undesirable. 1 item.
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Category 7: "Scattered" items which did not fit into any of the

?

categories above. 5 items.

The individual statements which fell into each of these categories are
listed by category below. The leve! of agreement is also indicated.
The level of agreement was determined by using the following scale:

A 66-100% level of agreement wherein each individual agreed on the

I
probability and desirability of an item= Very High Level.

A 50-66% level of agreement W ff'j pin each individual agreed on the
Tl

probability and desirability oSS

Higk Level.
A level of agreement wherein ovr 50% of the total group rated an
item in a similar way=Moderate quel.

The categories containing a large number of items also include the divisions

into which statements were placed.

Category 1

Overall group agreement in terms of probability/desirabilty. 65 items: 4

A. Acquisition and Funding
Very high level of agreement

1. Computer funding and support will increase at all levels.

2. Computers will be funded at the local level in a partnership
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arrang'e'ment involving the co-operation of a variety of
organi‘zations. - i
3. A email number of schools will be deeig_nated to test
prototypes of new hardwareISOftWere developments
4. AComputmg equipment wlll continue to be housed ina vanety of
conﬂguratlons and physical locations.
‘ 5 Schools will continue to acquire computing equipment at'a | ‘
rapid rate. | | | |
6 Computers,wiil‘ beincreasingly used to perform /echool
’adrninistratiOn functions. | | |
ngh Level of Agreement |
7. Provrncaal fundmg for educational oomputmg \mll be

determmed through a oomplrcated mterplay of socual |

o ‘hpolmcal and economnc forces

B. Courseware/Software -
| Very High Level' of Agreement

8. Software wnll beoome part of an mtegrated mstructlonal ‘
lyl
package (| e. other rtems will be mcluded such as cassettes

ﬁlmstnps, transparencies and prlnt mateﬂals)
9 There will be an evolutlon of authonng systems%t allBw

teachers to develop thelr own programs

& 1
i
a
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- 10. Educators will become more involved in o’ourseWa_te
development teams.

1
11. More software will be developed for machines with large

. "\‘
L

memory capacities.
12. The quality and quantity of software will centinee te i-mprove" |
and increase. | e | S o
13. Software will beoome ihcreasingty usfrtfr,iendly.'
t4. A provincial agency, snmllar to a cleannghouse wﬂl be -
involved in software development and dlstnbutlon
15. Rights to software will be purchasd at ‘tﬁe provmcnal level and
- distributed to schools at reduoed pnces |
16. There will be an increased shanng of mter—provmcual/state
_ mforrnatton related to software evaluauon. ‘
5 High Level of Agreement.
17. There will be an eeueetionel codrseware/seftware

development industry within the province.

c. Curriculum /,/
Very ngh Level of Agreement ‘

18. Computer technology will contribute to a re-examination of

the whole curriculum area.
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-19. There will be a continuous dlscovery of new apphcattons fot'
computers in educatlon |

20.v Simulations wiII oontmue to be enhanoed by computers.

2t . There will be more structure to what is taught in oomputer -

courses.

. 22. The use of LOGO as an instructional tool will increase in

‘elementary classrooms. ..
| 23. Computere will be utilizedto enable students to leam greater
amounts of existt’ng subject matter. o .
24 Word processing witl char,tge beth phyeieal and creative
| aspects of the way etudehts write. |
25. Thg computer will present new oppuortunities for students
with special needs.. . - = Do .
26. Computers wil ogntribute to mo_re individualization of
ittstruction. | "g
27. vCom’puter Aésisied |n‘struction Will’ becotne more‘prevelent.

28. Computgr Managed lnstructlon will become more prevatent

29. Computers will be used to teach repetmve activities that

[ L a
30. Computers will mcreasmgty be used as a tool of instruction to.

remforce. learning i ina variety of subject areas.
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" High Level of Agreement
31. Increased individualization of instruction, made possible
v:through the dse of domputers. will conflict with homc;genous
grouping by grade level.

32. Computers will contribute to a greater integration of subject

matter. ALy
Iy

33. There wull be less and leSs emphasis on teaching programming
Ianguages at the public school level. |
34. New computer Ianguageé will evolve and be taught at the

school level.

H
)

35. Computer technology Will foster a move towards = . % 4 .

gradelessness where each student is- able to proceed at the:r

own rate

D. ngghngraining’ : |
| Very High Level of Agreement i
| 36. Prospecttve teachers will be able togeta deggee wnh a
specialty in computers. '
- 37. _Computer_courses will become mandatory in preservice
| t_raining. | |
38. A variety of éduc;atibhal orgaﬁizations‘ will be involved in |

deliVering computer related continuing education programs. |
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39. Most graduates of the faculty of educatiort wi"ll_reqmre
'computer related inservice. _
‘40. There will be more graduate courses related to computer
| appllcat:ons ! |
-41. Every new teacher, upon graduatiort. will have use'd compute_rs
in a variety of courses not dtreotly related to oomputmg
42, Computers will oontnbute toa change in the teacher's role
 from a disseminator of knowledge to a facilitator of learning.
High Level of Agreement ., | |

r : ) "
There will be an increased emphasis on courses in’

H_c%

instructional psychology (u . the way people learn and how
computers can be used to improve instmctlon) \.

44. While teachers will become consumers of computer technology
they will use lt ina way similar to the way that they use

textbooks in that they will not be directly involved in 2
L ] .

*programming, evaluation, and ‘distribution}

E. Qrganizations
Very High Level of Agreement
45. The development of technology will place increased
expectations and demands on the education system.

- 46. Students with computers at home will make increasing
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48.

49,

' 50.

51.

52.

~demands on teachers.

There will be increased public pressure for educational

organizations to become more technolbgically oriented. |
Some of the slements of curriculum will be delivered off the

schoo! premises vié computer technolo'gy;

In terms of improving quality of program offerings, computer

technology'\'will provide numerous opportuhitie‘s for smallér

rural schools.

Instructional consultants at the system level will become

increasingly computer knowledgeable.

Those interested in computei's in education will develap

"people networks" wherein information is shared more

horizontally among organizations. -

‘High Level of AQree’ment

| |nternational technological competition will place an

increased emphasis on computers in‘schools.

53. The use of computers will change the present classroom

54. There wvill be a "grassroots” movement for computer related -

structure.

change.

140
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Moderate Level of Agreement '
55. The entire structure of educational organizations will be

_changed by the use of co‘mvputers. -

F. Equity
Moderate Level of Agreement

- 56. Parents who are able to choose schools for their children will

use qUality of computer education program‘s asa Criterie for , 1
selection. - R o - o .
: : : g

N Very High 'Le»_vel of Agreement
57. New'developments eueh as computer oentrelle_d laser disks end
large monitors will be used in the classroom. - |
58. Machines will become beﬁé;, cheaper, faster.
‘- 59.' New n"etv&orks wilwl appear at~the schocl>'l,t syste'rn,‘ pfovfncial, .
" and giobal level. ) | | |
60. Strategic problems felated.to n@tworking will be resolved.
| 61. Ae the use of computers expands, and their a'evantages become |
rﬁore'eppatem; there will be ar %ncreesed.demahd for the ese |
'of .co,mputers in education. |

62. There will be a constant move towaids an "ease of human
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interface” for operating systems.
'\(efy High Level of Agreement U
63. Edu;:ators.wili strive for inéreaséd hardware standardization,
64. "Take ho‘r.ne" computers will be availabl for studéﬁts to
borfow from school. - / J |
Moderate Level of Agreement
- 65. Thef'p‘riy‘ate sector will mount pressurebn schools to train

students in business related areas.

| Overall'group agreement‘on desirability/no agréement on
probability. 4 items: |
~ Moderate Leve! of-Ag:;e'nievxni
1. There will be development of a local softwareindustry '
.taildred to provincial curriculum. . | | |

2. »Computer'related inservice.w,ill be compulsory ‘for teachers.
3. Teachers will be adequately trained to deal wi'th. the social
. impact of computefs.

4. Computers will foster more parent involvement in the school.-

- K3

Overall group agreement on probability/no agreement on |



desirability. 2 items:
‘ Mozﬂerate Level of Agreement
1. vTh“e‘i.ntroduction of computers v\fill contribute to stress within
all educational organizations. |
2. Despute the increased use of computers the role of teacher,

student and principal will remaln primarily the same.

Overell group agreement on probébility/undesirability. 16 items:
‘Very High.:Level of Agreement |

1. Much of the newly aoqeired oemputihg equipment will be
underutilized. | |

2. A 'Iarge amount of co‘mmercia_l edu’cational courseware will be
deVeloped by individuals ’who'de not have‘ a backgfounc; in
education, ' |

x

3. A large portlon of software that is produced for the education

market will be mappropnate for use in educatlon

4. Soﬂware piracy will continue to create problems

5. Conﬁdenﬁality of ﬁles and mformatlon will be a problem.

143

- 6. Many students wrthout a pubhc school background in oomputmg ,

will be seriously handlcapped when they enter first year »

post-secondary courses.



144

s
Differential rates of adoption of computers will contribute to

inequities in the education system and provide another

example of the gap between the haves and the have nots.

High Level of Agreement

8.

9.

10.

ERRE

12.

13.

In terms of funding for all of the graas} related to computing,

. mbney for hardware will be the easiest'id obtain.
Some individuals will perceive funding as being diverted from
other needy areas in order to support computers
The developm_ent of courseware suited to education will be a
major pvrobl'em. |
Existing inertia or resistance to change will inhibit
meaningful oOmputer relatéd chahg’es in education.

Many talented, knowledgeable people in the area of computing
will leave education. |

The university will not be able to meet the demands placed on .

it by a changing technological society.

Moderate Level of Agreement

14,

15,

16.

Subject areas and grade levels will compete for placement of
¢omputi,ng equipment.

"Most of the newly acquired equipment will be placed in high 1Y
schools. )

In relation to computers, external groups will continue to

v
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make conflicting demands on the educational community (i.e.
the A.S.T.A,, the AT.A., the Home and School Assoc., the |

University, the Department of Education, Advanced Education).

Category 5

Overall group agreement regarding undesirability/no

agreement on probability. 7 items:

Moderate Level of Agreement

1.

The inertia of all the existing software will discourage upward

capability of hardware. |

Apért from the a‘reau of technology itself, curriculum content in

other areas will remain much the same as it is at present.

Computers will contribute to an increased pupil-teacher ratio.

There will be a "top-doWn" movement for computer related

change.

Educational 'ganizatioqs, in using their resources to maintain
' B{'ﬁs, will have very little energy for futuré

existing syste

planning.

. The physical theft ot hardware and software will continue to

create problems.

We will have students breaking into all kinds ot Jata bases.
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Category 6
Overall group rating of improbable/undesirable. 1 item:
Very High Leve! of Agreement
1. With increased emphasis on computing the education system \ '

will become more dehumanized.

"Scattered" items which did not fit into any of the categories above. 5
items:
1. Educators will contine to strugglé with a definable et of
.criteria for courseware evaluation. ,
2. Much of the soﬂware that is devgloped will support existing ' ,%
curriculum as well as existing approaches to instruction.
3. Courses on computer literacy will not exist.
4. Individual study will be the primary method of acquiring
“information about computers.
5. Inadequately prepared instructors and poorly'designed courses,
offered by a variety of institutions; will foster a negaﬁye

attitude among teachers toward computers.

f
Summary of Round ||

Round !l utilized a questionnaire to determine the probability and
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desirability of each of the statements about the futtmé which had been identified
in Round I. Round Il statements were placed in seven categodes on the basis of
participant rating of probability and desirability. These categories were used in |
the development of the Round Ili questiorthaira.

&)

Round Il
Pumose

The purpose of Round Iil was to identify potential patterns'for achieving a
normative future. Partncupants were asked to oonsuder each of the twenty-four

statements and |dent|fy the organizational levels for which the statement: would '

vJW
* »

be of greatest concern. Partnc:pants were also asked to reoommend appropnate

strategies for dealing with the first twenty statements as well as make cc?fnmeﬁtsz»@;;' :

regarding the remammg four.

The Instrument |

the study.
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Analysis of Find
The findings for Round Il are reported in two stages. First, a summary of

each quéstionnaire item is presented. Second, tables used in a final reduction

of the data are presented.
Q . ire It

SECTION 1
ROUND Il STATEMENTS REGARDED AS HIGHLY PROBABLE AS WELL AS
HIGHLY UNDESIRABLE

1. Much of the newly acquired computing equipment will be
underutilized. )
L}
a. Of greatest concern at: o
8- provincial level  14- school! level
4- regional level 15- university level ,
12- system level ‘ other level: i. Home-1
o -

b. Recommended strategies for reducing probability:

. “Number of , ,‘
12 Recommendations =~
v LR

_ i
Strategy )

Inservice Training B

. Software/Courseware development
. Preservice Training

Curmiculum Development

Software/Courseware evaluation

Planning

Implementation

Policies for Re-allocation

School Based Budgeting

System Maintenance

2w PO WLE B

c. Disagree: 1

d. Comments:
"..they can be justified on the basis of the general literacy
experiment for teachers and the district.” j
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A

2.

i

A large ‘amount of commércsal educational courseware will be
developed by individuals who do not have a background in
educatlon , :

a. Ofgreatest bonoern at: R
‘ 11- provincial level  12- school level
3; regional level 1- university level
-7- system level other level: i. home- 2
' : Co ii. all levels-_1

‘b.“Reoommended strategies for reducing pr_obabiliiy: |

Number of

. Strategqy ' ' : Reoommengam__

Courseware Evaluation
Communicate Educational Criteria

“ More Educators Invoilved

- Establish Educational Criteria
Provincial Development .
Interprovincial Co-operation

~ Subsidize Recommended Courseware

C. 'Disagre_e:“' 0 g

d. Comments: 0

’—‘—‘-th)O')O)
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3. A I&rge portion of software that is produced for the educatlon -

market will be mappropnate foruse in eduwion :

a. Of greatestvconoern at: e

- 13- provincial level - 15- school level

'6- regional level  _ 3-‘university lovélBl®
10- system level , other level: 0

b. Redommended strategies for redudinﬂ Pfobﬁbility: :

o : . - Number of

Courseware Evaluatlon T 10
.Provincial Development - | 5
‘.t Establish Educational Criteria | 4
“ ' Interprovincial Co-operatuon . , 1
1

1

1

Inservice

Preservice C
Communicate Educational Cmena_
Pilot Testlng )

¢

C. Dlsagree: 0

d. Comments: 0 | N o ) s
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¥ -
'

4 Software plracy wnll contlnue to create ﬁroblemsq» .
‘a. Of greatest concern at: :
" 10- provincial level 11- school Ievel _
5- regional level 5~ University level
9- system level - other level: i. commercial--1
' o SR . federal/provmcial-
) b Recommended strategles for reducing probability
g 0 >
S ; RS * Number of
Special Pricing Agreements
Copyright Laws Clarified
- Policy Guidelines
Emphasis on Ethics
Software Security
- Reduced Prices
- Litigation

":)

RO

~¢. Disagree: 2 -
- d. Comments:, 0

-



“1 52
5. Confidentiality of files and information will be a problem.

a. Of greatest concern at: : ‘
10- provincial level . 8- school level
6- regional ievel 9- university lavel '
. 13- system level . other level: i. busingss and govt- 2
o ‘ X personal-1 o

b Recommended strategies for reduomg probabmty

o i ' _ Numberof
Strateqy ' . Becommendations -
Security Procedures ' 7
Policies re: Access 5
Policies re: Information Stored 3
Emphasis on Ethics 1

c. Disagee: 1
d. Comments: 0

6. Many students: Without a public school background in
- computing will be sériously handicapped when: they, enter first
year post-secondary courses. )

‘a. Ofgreatest concern at:
6- provincial level 3 school level
1- regional leve! 12- university level
3- systemievel ~~  otherlevel: .i. post-secondary mstf 1
s : S i, mdlvndual students- 1

b Recommended strategtes for reducmg probablhty

. - . Numbegrof =
Straiegv . Recommendations -
* Curriculum Development o o . 4 . ~'
"Special” Entry Courses. R T4
Compulsory Courses ! 3
Preservice - 1

‘c. Disagree: 0

N

T
-
ffff w

d.. Comments: 0 )
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7. Duﬁerentual rates of adoption of computers will contribute to
inequities in the education system and provide another
example of the gap between the haves and the have nots.

a. Of greatest concern at: -
12- provincial level  11- school level .
4- regional level  4- university level
8- system Ievel - other level: i.. parents/studems 1
, , i. NA.IT./SAIT 1

b. Recommended stratagnes for reducmg probabmty

| ' | Number of
Funding (Designated) , 8
Inseryice (Expertise) 6
Seé imum Standards 2
Poljicy Guidelines 1

o

e Disagree: 2

" d. Comments: 0

s
A,
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8. In terms of fundlng for all of the areas related to computing,
money for hardware will be the easiest to obtain.
(Clarification: Some individuals perceive there to be inadequate
funding for areas related to computmg, i.e. facilmes courseware,
staffmg, maintenance.)

a. Of greatest concern at: o
8- provincial level  11- school level
- 3- regional level 2- university level
12- system level .other level: 0

b. Recommended strategies for reducing probability:

S ‘ Number of -
Strategy ' - } Recommendations
Funding for Courseware : '
, ~ and Facilities = 5
y ~ Policies re: Usage 3
g Funding re: Inservice 2
Board Allocations 1
School Allocations 1
Maintenance Support 1

c. Disagree: 0

d. Comments: 0
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9. Some individuals will perceive funding as being diverted from
- other needy areas in order to support computers.

a. Of greatest concern at: -
7- provincial level  16- school level
3- regional level 4- university level
13- system level otherlevel: 0

b. Recommended strategies for reducing probability:

o Number of
Strateqy Recommendations .
Policy Guidelines - , : 5
Curriculum Development | 4
' 2

Inservice .
C. Disagree: 0
d. Commerits: 0 -

'10. The development of courseware suited for education will be a
major problem. ‘ a o

a. Of greatest concem at: (check as many as necessary)
" 12- provincial level - 15- school level -

9- regional level 9- university level

13- system level other level: i. home- 1
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11. Exustmg mema or resustance to change will mhlblt meamngful oomputer
related changes in education. :

(Clarification: Most mdeuals mterpreted meamngful change as an
- integration of computers lnto the cumculum )

a. Ofgreatest oonoem at:
. 10- provincial level -14- school level
W 4- _regional level - 5 university level
11 system level -~ otherlevel: 0

Am,.

, b Reoommended strategles for reduclng probabiltty

\‘ - Number of

Strategy ‘ -
Inservice . : , "\
Funding :

- Planning |
Implementation

. Preservice

- Software/Hardware Avallablllty
- Time and Expenenbe

—_ - 2 NN
3

c. Disagree: 1‘

d. Comments: 0
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12. Many talented, knowledgeable people in the area of
computing will leave education. (Clarification: Individuals may
leave for a variety of reasons, two of the most often cited were better,
opportunities and/or frustration within education.)

. a. Of greatest concern at: . '
6- provincialievel 12- school level
4--regional level 8- university level

12- system level ' other level: 0
" b. Recommended strategies for reducing probability:
o ~ Number of.

Strategy _Recommendations
. Release Time ‘ 4 ’
" Pay Incentives _ 4
Recognition _ 3
R ]

Avoid Overloading
. Disagree: .2 :

- d Comments: Three comments suggested that it was a "natural”
' occurence. .
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¥ 13. The university will not be able to meet the dsmands placed on

it by a changing technological society. (Clarification: Many
individuals commented that the university lacks the structure and
resources to deal with a rapidly changing technological society.)

a. Of greatest concern at: _
7- provincial level  3- school level
2- regional level  14- university level
3- system lgvel other level: 0

b. Recommended strategies for reducing probability:

| Number of
Strategy Recommendations
Funding :
Change Management Structure :
Curriculum (Restructure)

Inservice - "

Remove Tenure

Industry Liaison

A e 7> I - (]

c. Disagree: 1

~d. Comments: "University is at the forefront of new technology.”
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14. Subject areas and grade levels will compete for placement of
computing equipment.

a. Of greatest:concern at:
3- provincial level 14- school level
2- regional level 4- university level
7- system level " other level: 1 (not specified)

b. Recommended strategies for reducing probability:
Number of
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Strategy Recommendations
Funding 3 ‘
Planning o 3 _
Sharing Arrangements . 2
Administrator Inservice 1

c. Disagree: 1

d. Comménts: A healthy sign.”
"O.K. Bestusers win."
"Desirable.” .
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15. Most of the newly acquired equipment will be placed in high,
schools. (Clarification: Many individuals felt that some of this

equipment should be placed in other areas.) .

a. Of greatest concern at:

5- provincial level 12- school level o
2- regional level - 2- university level
7- system level other level: 1 (not specified)
b. Recommended strategies for reducing probability:
~ Numberof
Strateqgy __Recommendations
Funding (Change Formula) 9
Policies re: Equipment Migration 2
, ' 1

Inservice

c. Disagree: 1

‘d{ Comments: "Acceptable as an initial thrust.”

o



16. In relation to computers, extemal groups will continue to 3
make conflicting demands on the educational community (i.e. %
the A.S.T.A., the AT.A, the Home and School Assoc., the

University, the Department of Education, Advanced
Education).

a. Of greatest concern at:
8- provincial level 10- school level
4- regiongl level 3- university level
9- system level other level: 1 (not specified)

b. Recommended strategies for reducing probability:

: Number of
Strategy
Communication

c. Disagfee: 1

d. Comments: Five comments generally suggested that this conflict was

"invevitable".

Recommendations
5
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SECTION I ¥

ROUND Il STATEMENTS REGARDED AS HIGHLY DESIRABLE WITH LITTLE
AGREEMENT REGARDING PROBABILITY

%

%
1. There will be development of a local software industry
tailored to provincial curriculum.
~a. Ofgreatest concern at: - T,
12- provincial level  7- school level
1- regional level 5- university level
5- system level other level: 0
~ b. Rgeommended strategies for increasing probability:
ST . . , ~ Number of
L y ; Recommendations
L }Fundlng .6
..~ Industry Liaison 4
- « . 'Provincial Involvement 3
' . % - Piracy Prevention 1
* -« Planning 1
c Dnsagree 1
“id. C’omments ’
o » _"'Unllkely
B ;  "Not an issue-an gconomic issue.”
AL I "Human talent is required-in most cases gov't would rather buy this

'f' - talent than create it.”

2
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i
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2. Computer related inservioe w:llbeoompulsory tor teachers .
/
a. Ofgreatest concern at: ' . >
10- provincial level  12- school level -
7- regional level 7- university level -
13- systam level other level: 0
" b. Reoommended strategnes for mcreasing pnobabulny
| | | Numberof -
‘ ; Jiemmmengm_u
Fandmg . TR o
- ‘Mandatory Cemﬂcataon A S 3 :
Inservice .- .. - S 27
S . ”

. ‘Release Time =
¢ Disagree: 3

d. Comients: 0

&,
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N\ :
3. Tedchers will be adequately tramed to deal wuth the social
|mpact of.computers. :

“a. Ofgreatest concern at: - ‘
- 10- provincial level  7- school level
4- regional level - 9- university level
8- system level other level 0

o~ ¥
b. Reoommended strategles tor mcreasmg probabfllty ?‘:n

)  F 7
e .
A » | ' - L Number of R
ST Strateqy® = ¢ — anﬂﬂﬂami ns
. ¢ Inservice . Y '
| . Preservice, R
LR . Curriculum Development . ST 2
c -Dlsagree 1
d Comments ‘ -
"The impact of artificial mtelllgence and Sth generatlon machlnes and
. " their social implications, is largely mlsunderstood by most of | the '
.- educdtional community.t-x, & * PO
> "We'W inadle tely tralned because of the rapldly

, . . changlng ' nature of | teghnology with which we deal. Our.major effort
. should be directed toward including discussions related to these
B issues at teachers conferenoes and professnonal development
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4. Computers will-fdster more parem invblvément in the sc':heel.

- a. Of greatest concernat: ‘

E 1- provincial level 12- school level
2- fegional level - O- university leyel
4 &ystem level - ~ “other level: 0

b. Recommended strategnes for increasing probabihty

. B Numberof
Sirateqy |
Parent Classes
- Communication
‘Parent Committees - :
Funding c
NetworKing -
Take Home Courseware “ '

Aaao®
o B

| c. Dnsagree 2

d.. Comments: Three commeénts suggested that the mteresf woul?not

last. |
- One respondent observed ‘As long asthe mvolvement

is not only for fund ralsmg



166

 SECTION Ill

ROUND Il STATEMENTS REGARDED AS HIGHLY PROBABLE WITH LITTLE
AGREEMENT REGARDING DESIRABILITY

1. The mtroductton of mputers will oontnbute to stress
-within all educatrona ganizations.

a Otgreetest concem at: *
11- provincial level  14- school level
‘8- regional level .12- university level
14- system level . other level: Homes- 1

b. To what degree will computers oontribute to dysfunctuonal stress N
within edycational organizations? (Circle one)
toalargedegree 1-2 34 5 veryltle
Responses: 26226 _ LT -

ntsr
Three oomments remt hat there would be stress--two of
these comments emphasrz -tht this stress would lead to po§'mve ‘
. changes. Two other comments disagreed that stress would occur .
r asa result of the introduction of computers. _ |
| "One comment emphasrzed that admrmstrators would have to
| develop new skills for an mformatron society. - , .
" One comment suggested thatthe level of stress depended oh - °
how successtul we were at |mplement|ng oomputer related pollcres
‘while a further oommery emphasuzed the need to artlculate pohcy
_ | Stress arses from the need g articulate polu The need for _
" wmy . provincial and system level polilcy is great. Pgiies will -

" emerge and these will result in critical areas of educational

computing being st ed and plans for rneetrng needs bemg
* developed. . .

B s .
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2, _Déspitp the increased use of cdmputers the role of teacher,
student, and principal will remain primarily the same.

a. Of greatest concern at: - ‘ o
8- provincial level . 12- school level
6- regional level 4- university,le've‘l\
10- system level other level: community- 1 o
b. Summary of additional cbhménts regarding the desirability of t_hé
\ above statement: B ' _ 8 .
~ Comments related to this>sté‘3emem reflected little agreement T
regarding the future role of teachers, swants. and principals. Six
ccomments agreed with the statement--Wo of these comments |
o 'errjp'ﬁésizgd the need to maintain a human dimension in learning. .
n . éfeyep;c@mment‘s fon;esaW éomq form of role change--ranging from
" teachens and pﬁ“ﬁi:i'pals 'playing amoreAhumaniSti'c_'role'to agreatl

-

-

‘emphasis on individyBiized learning. S
- . B AT
" Twocomments identified resistancel§b change as being a

significant inhibité?’to role c_ha,ngke;s.,xg N » -

°

[

<3
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SECTIONIV © o o - | P
ROUND Il STATEMENTS REGARDED AS HIGHLY UNDESIRABLE WITH R
LITTLE AGREEMENT REGARDING PROBABILITY-

1. The lnertra of all the exlstmg software will dscourage upward
‘capability of hardware. (Cladfication: Some individuals felt that
resources already invested p existing software would discourage the
purchase of any newer generatlon equlpment that was moompatlble )

a. Of greatest conoem!’l (checkasmanyas neoemry): ;
8- provincial level | 13- school level - :
5- regional lavel [,, 4- university level
9- sy@em level ~_ otherlevel:0

« b Aw

G SUrhrrtary of potential - ior reduclng pr‘obabilityrol such a
development: Ty - "u :
. gf‘ N ; : Eleven strategles were ;ecommended for deallng with this .

problem They are quoted below:

[ -

development and testing out.pr new leads. Most
school systems do not have the resources to do this
themselves. bt

o f ProvrnClaI leadershlp is needed in Eomtonng technologlcal - 2

Foster the fact that therfwnll be contlnued change and ata
faster pace. ,

TR ST Trade -up deals wrth software compames

& /, | ) lt is the software that should be.the focus--schools wzll buy
e hardware that is compatible, .

A

P R Perlodlegﬁaplaﬁem;nt of absolute equupment canbe
’ R _,'_enoouraged byaBQRP-typestrategy S

n s%ne »respect lt may be & good thrng not to replace o
equupment with the next. generatlon as long as the present

L N



~ equipment continues to. serve the purpose for wnichit was
‘intended. Wholesale,upgrading is most unlikely in‘any event
‘ bec‘ausq of the huge costinvolved. @~ = -

o s

have in automobiles.

Schools should be ready to sell outdated computers as soon

as a significantly improved computer is on the market, If they -

~ wait too long then they will log® ALL of this investment.

Amortization schedules. = ,}{\.. "

Some funds must be allocateq annully into a "slush fund" to
ensure the availability of funds to a fo new hardware,
much as we now do in terms of capital replacement.

,—) .
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* We must accept replacement every 5 years or so as we S

{ ‘Unfortu.nate, but true. 'Hdwever. sound planning will help L w
. alleviate this-e.g. Apple lle runs most li+ software. Thiswasa.
- major concern irf the setfing of Alta. Ed's. hardware standard.. . - -

n

Sire Vo
SRS e
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2. Apart from the area of technology itself, curriculum content in
- other areas will remain‘much the same as it is’at'present.
a. Of greatest concern at:
13- provincial level  12- school level™~ _ . )
5-- regional level. 5~ university level e
8- system leval other level: 0 -

b. A matter of: oreatooncem 123 45 Wteoconcem

" -uResmrsess-tstO(mreaomez) .‘
. Summafy of potentnal strategles for reducmg probabtlity of such a
development L >

T HESE
AR :“».Ii?,‘

,.v‘« m

%, Eight comments were made related to strategnes for deahng with
" this statement. They mcluded makmg «techno;ggy a mandatory toplc
to be dealt with in evety cerncular area, ordeﬂy well-@neeuvedx
- change, a Task Force to examine the valldlty of what antl how we o
teach, Department of Edu*tlon commussaoned curnculum
o de\_/elopment projects retated»to»technotogy, designated funding for:
updating curricula, teacher inservice, integration of computers in other
areas of cumculum and curriculum revision.
Four comments stressed that curricular change would occur as
part of a normal ongoung process. Most representative of this view
. #
] “was the followmg state\nent '
. -y, - »
g Curriculum changes as cU!ture and the disciplines chﬁnge. It G
L technology accelerates those changes,-curriculum will also o
change. Technology will force changas in how children learn.,. -
‘What they learn depends upon many variables. | do not feel
. ~that changing the curriculum'is warranted because technology
s o . has reared its ugly head,’so to speak. Inevitably, the content of
o 'courses where technology plays a major role, must change. ‘
To change the program of studies and graduation” '
vreqwrements because of changing personal and societal
needs is natural. This ténds to occur more: repidly during

. penods of great technologucal change Technology is the thlrd
variable and leads indirectly to curqculum reform.
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SECTION YV .
ADDITIONAL COMMENTS

\

Commentszrijéde in this section were related to funding, the need for

&4 .

philosophical and sociological reflection, need for appropriate software, lack of
an appropriate hgfdware migration path, the role of the university, planning, the
role of gg&prnm‘et:it ,.i;nsofggvare de&elopmem. and rapid changes-in technology.

One partic’?gant reported difficulty with a question. Two participants were
| “tt_“:’é overall study.

f

complimentary .

" RepréStitative.comments include the following:

Many#f the strategies seem 1o hinge on funding, but money seems
16 be thglkey to whether educators "handle" advancing technology

- It}ha‘sﬂ hejn suggested that the reason computers aré "catching on™
L ' Iih‘@?}s’l‘s} because they divert attention from the growing number: of
.- proble s in education.’ They represent a glimmer of positive
- potential in an otherwise gloomy environment. If all it takes is -
‘\‘T;% ‘> mpnay to maintain and possibly enlarge this glimmer, then why not?

. o S

£, o . . .
o ,"..\,’;»\%J_ iloSophical and societal barriers have not arisen to be wrestied -

, . .
- N .
B l_tn’ftk#;”‘ b .
ﬁ AR

; | am concerned whien the new BQRP Apple's are no longer what

o was hdped for. Thg disk drive technblogy is 1978 ( IBM-A has 1.2 M
) 5.25") and theprinting is marginal. There has yet to be announced
Vo a follow up product to give schools a clear UPWARD immigration

t > » |

* Responses to many questions depend on whether the respondent . |
sees government as an intervenor or an observer in the market.
Conservative governments are uncomfortable in the former role. -

~ That feeling is being rei forced at the present time by monetary and -
* budgetary policies. | sep no great likefinood of major govt = o
- expenditures in Advanced Education or Education to stimulate
courseware production. Some other department might, as an
“econdmic strategy. : ' :
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Free market forces have taken care of our learning resource needs

for many years. Until it has been definitely shown that computers

are sitting in storerooms unused because producers refuse to

develop courseware without gov't financial incentives, | doubt that

these producers will be treated dlﬁemnﬂy from print and non print
‘ , pubhshers IR

As we know--effectiva soﬂwaro is the key to success m’ducatnon
We cant judge the future of computers in education or the past as
we are experiencing a quantum level change as we go from 8-32 bit
processors. The implication of these hardware developments -
means the interface between people and machines will change
fundamentally-eg. graphics, voice recognition, etc. Coupled with Al
(Artificial Intelligence) developments we should see the "intelligent
tutor” within 5-10 yrs. surpassing many teachers ih knowledge about
learmng & in disceming strategies for instruction/remediation . In

the long term this has enormous implications for the SYSTEM of

.. education that has $volved since the industrial revolution.

S

| Thls;ectlonmcludes three tables used in the anatysns of Round 1 data

~' Table 6.1 and Table 6.2 present the recommended strategves rénk ordered by
group. T;able 6.3 presents the levels of greatest concern for each of the unnd
Il statements. An additional table, "Matrix of Round il ltems and o

f
» Réecommended Strategies, is included in Appendix G.
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)
Table 6.1
‘Rank-Ordered Strategies by Percentage of Total Responses (Group 1)
Percentage
Rank Strategy : Number of of Total
Qrder _Category Basponses ~ Response
1 . Software/Courseware 73 2287 -
2 Funding - 61 19.03 P
3 Inservice 38 11.85
4 ~ Policies 26 8.11
5, Curicular Development 17 - ‘ 5.30
& Preservice ¢ 9 2.80
-7+ Planning 8 - 249
8 . - Security Procedures 7 2,187
9 - Communication - 7 - 2.18
. Sub Total 246 ‘ 76.71
- Table 6.2 ’
. ) . : . e, . = v
Rank-Ordered Strategies by Percentage of Total Responses (Group 2)
v ‘ Percentage
Rank . Strategy Number of of Total .
Qrder ___Category ' Resppnses _ Response
10-14 Copyright Laws 5 1.56
Industry Liaison ' " -
Release Time " "
Special Pricing~Agrm. . " o
" Parent jnvolvement . " - S
15-17.,~ Change Manzgement Struc. 4 1.24
Implementation ‘ ‘ " N
"Special” Entry Courses " "



N
Qn
Table 6.2 (oontlnued)

Rank-Ordered Strategies by Percentage of Total Responses. (Group 2)

== ==—-===BBESB&S-I‘I‘-.SI“CWI --n-'s'g---:-zz:- o

- Percentage . ¢~
Rank Strategy Number of of Total A
Qrder __Category Responses _ Response

18-22 Compulsory Courses
Emphasis on Ethics
- Interprovincial Co-op.
Mandatory Certification
Recognition

E ] E t ] .w

2 3 ] ’b
W
oy

2326 Reduced Prices 7
‘ Set Minimum Stghdards
Sharing Arrangements
Software Security

E t lN
. c-,
N

27-40 Avoid Overloading
Board Allocations
Litigation
Maintenance Support
Networking
- Pilot Testing
Piracy Prevention
~Remove Tenure
School Allocations
School Based Budgeting
Software/Hardware Avail.
System Maintenance
' Take -Home Courseware
Time and Experience

2 2z 3 2 3 3 3 3 3 3T 3 2 % _a

\‘
N
ol
n
6]
©

Sub Total (Table 1B) -
__SubTotal (Table tA)

;

Total 320 . 99.70

Table 6. 3 prasents the frequehcy oount ‘f the levels of greatest eoncern ;;

|dentmed for each of the statemams m the Round ] questuonna«rv. - é\ .
P g Yo
. 1 3 —k . l’} : = ; - / . . .

no . 4 " P
c. . e . L. ~
g ¥ - ! . ’ .

v
L]



Table 6.3
ERR Round Il Statemenis: Level of Greatest Concem o ..
===’-===8‘-I“---"-:3--.----.---_-_2----.--.-* L 3] DR SR G B U 8 I N I K A% N 0 X I3 ”
LEVEL OF GREATEST CONCERN * v
QUESTIONNAIRE ITEMS - Proy  Begion Syslem School Univ Other o
- T
s :l' l . . gt
1. Undenutilization of equiprhent ‘ 8 4 12 14 15 1
2. Courseware dovalopmen( lacking '
educahonalhpm / 11 3 7 12 1 3
3. Software inappropriatéor S
educatien - * - ) 13 6 .10 15 3 0
4. Software piracy-._ . . 10 5 9 11 5 2
5. Confidentiality of information 10 6 13 8 9 3
6. Lack of computing skills a . .
. handicap at post-secondary 6 1 3 4 12 3
§ .~ 7 7. Ditferential ratg s of adoption
. contributing 16 hequities 12 4 8 11 4 2
. 8. Continued fundig for hardware 8 3 12 1" 2 0
. 9. Computers diverting needed funds 7. 3 13 16 4 o
10. Problem developing oourseware 12 9 13 15 9 2
11. Resistance to change 10 4 11 14 5 0
12. Migration of talent 6 4 12 12 8 0
13. Incepgsed demands on universities 7 2, 3 3 140
14 Competition for equipyhent 3 2 7 14 4 1
15. High schools acquiring equipment - 5 2 7 12 - 2 1
16. Conflicting demands on education £ 4 ] 10 3 4
. ‘ . ) swbota: 136 62 | 149 182 100 19
Section I ' oy :
1. Localsoftwaremdustry 12 . "1 5 7 5 /0
2. Compulsory inservice ' 10 7 13 12 7 0
3. Teachers trained to deal with - . :
social impact of computers - . +10 4 8 7 9 0
' 10l S S | 4 12 £ QO
Tt C Jubikal 33, 13 . 30 38 21 0
. Computers contributing to stress 1 .8 14 14 12 1
. nged rols ) : 8 6 w12 4 A4
T ’ abuajz‘ 19 14 24 26 16 2
SR O < B E ) y
&1 54 |
17 - 25 9 .0
220 2 146 21
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~ Round 1l utilized a questionnaire to identify potential pattems for

achieving a normative future. A frequency analysis was done of the

. organizational levels of concemn and recommended strategles were grouped

and rank-ordered.

| Summary : v -
This chapter has provided a deseription of the data collected in the;stud"y”
The three rounds of the study were presented sequentiauy. Each round
mcluded a statement of the putpose, a brief description of the mstrument and,
an analys:s of the ﬁndlngs

Round | utilized a perspnal interview as the instrument for data collection

"to identif'y those develepments in education which were both probable and

possible, over 'the next five years, as a resulf of the continued introduction of
computers. One hundred-statements about the future were identified. These
statements were categerized under elghthﬁadings: aequisitien and funding;
courseware/software; ch‘ricqum; teacner training; organizatiqQgy ethical

concerns.equ:ty and other areas

RQund I utir zed a qeestnonnaure to determine the overall probabilny and

176

.r’“‘i‘k

s

desirabuhty of each of the statements about the future which had been identified

3

- 4



?

. in Round i Round I statements were plaoed in seven categories on the basns

. _of pamcipant ratmg of probability and desurability : A

[
Round 1] UtlliZBd a questionnaire to identify potentiai pattems for

- ach'ievmg a normative future Recommended stmtegies were grouped and

~ - . ' ) - . . vi

rank-ordered .

177
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Chapter 7

u

- ., SUMMARY AND CONCLUSIONS

# .

in-this chapter the overall summary and conclusions of the étudy are

presented. The first section provides a description of the prOblem concépiual

framework, and methodology utilized. Remaimng sectlons provude a summary

of the research findings as well as wnclusnons based gn the flndlngs

»-
r

- r
., .
»

/

Emszs_e_gitna_ﬁudx

The purpose of the study was to identify those changes in education

which were both probable and possible through the conti'nued introduction of
- - / ) .

L

cbmputers and identify potential\p‘anerri‘s for achieving a normative future.
Specifically, the followmg questlons were asked: v |
1. What changes are both probable and possnble in educatuon within the |
next five years as a reSuIt of the influence of computers?
2. Whatis the desnrabmty and overall probabmty of those changes -
- identified as elthar probable or possible"
3. What are the potent,ual pattems for amvungAat a normative
(desired) fqtijre? |

e
#

178
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The study also had as an additional purpose a further refinement of the Delphi

' rnethodology,. |

The »conceptuel framework for this study was derived from aspects of the
policy literature that relate to establishing oolicy attemnatives. Nagel and Neef_
(1980:15) identified the study of altematlve pollcaes as an integral component of
. 'polncy analysrs and policy study while Dror (1971 :70) stressed the importance |
of establ”shrng alternatrve futures to serve as oontexts for pohcymakrng The
study dealt with first identifying alternatlve futures related to computer
technology and educatlon and ‘then exploring polrcy alternatives for achieving a
desired future.' Dunn s (1981:143) drscussron on |dent|fymg types of futures for
forecesting polioy alternatives provided much of the oonoeptual trameWork for
the study Essentrauy the study, using defrnmons prowded by Dunn (rbnd ),
identified those futures that were plausrble potentral and normative and then -
explored strategies for arriving at a normative (desired) future.

N

Methodology

The methodology employed in this study was that of a Delphi, more

specifically, it resembled that of Policy Delphi. A Delphi is an iterative
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- procedure which allows a group o.f'individuals to oollectiv_eiy ad‘driess‘complex

" problems. It is usually future oriented. An essential feature of a Policy Delphi is

tha\t, urilike Conv'emionalv Delphi studies, itis d_esigned to explore policy issues
and does not strive f§r oonséngué. |

Tr‘me study invoived tﬁree.distinct iterations or rounds. 'First, those changes
in education which were either prpbable or possible within the next _ﬁve years

as a result of the continued influence of computers were identified. Second,a -

* rating was obtained of the desirability and probability-of those changes

identified as either probable or possiblq. Third, p.ote4ntial patterns for.achieving

a normative (desired) future were explored.

he Delphi Pane!
~ Critical to.the success of Delphi studies is the Delphi panel.

Panicipants in the study panel consisted of eighteen idividuals witha

knowledge of computers and a backgjround in education.. These individuals

represented a variety of organizations as well as different levels of involvement

in education. Participation included representation from central office,

_ government departments, industry,'in-"sdhool ﬁfefspnnel, and university. A

100% participation rate was maintained.throughout the three rounds of the .
study. |
The Delphi panel was identified through a two-step selection procedure.

In the first step, six prominent educators who ‘represénted different
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' organizatiohs were selected on the Basis of their i‘nv‘olvemem with,computers.
After paﬂi(:ipatingﬁn the pilot study and the first round of the Delphi the:se =
individuals were asked to nominate other partidpanté oh the basis, of supp}ied
criteria. An additional twelve participants were obtained for the study on the

basis of nominations received from this nucleus. = ’

- Data for thp study were collected through a preliminary pilot study
followed by a three round Delphi. The instrument used in each round of the
study was developed on the basis of information coliected in the previous
phase. N | | |

The pilot study consisted of six interviews. They were designed to explore
concerns related to the'impact of computers c;n education and help
conceptualize the problem to be explored in the major study Information
obtamed in the pllot study was one of the sources of mformatuon used to .
develop the Round I instrument.

The purpose of Round | was to |denf|fy those developments within
| gaucation which were either probabie or for which there was potential as a
result of _thé continued introduction of computers toeducatioﬁ. An interview
was usad as the instrument for data collection. The interview guide was

developed from information obtained in the pilot study as well as the literature.

Participanté were asked to identify the major plausible and potential futures
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possible asa result c;f the oon‘tinued intfoduction of computers to education in
each of thé followidg areas: acquisition and funding, courseware, curriculum,
organizations: and teacher training. In ad&itiqn to the»'five areas identified
participants were asked to comment on any other areas they felt importantto
‘the study. Data obt.;:tined in fh% interviews were surq{nadzed. categorized, and
synthesizéd in a series of ninte stebs. Thig pi'ooess prdvided 100 statements
abdut future developmenté’ in education asa resutt of the continued |
introduction af computers. These stateme;tts were used in the development of
the Round Il instrument. |

The purpose gf.Round Il was to rate the overall prabability and desirability
of statements identifieq in Round I. A questionnaife was used as the instrument
for data collection. The quéstionnaire consisted of one-hundred statements |
about the futufe which' were grbuped into the following eight categories:
acquisition and funding, courseware/software, curriculum, teacher training,
organizations, ethical cdncerﬁs, equity, and other areas. Participants were
asked to rate the probability and desirability of each of the statements. There

was also a section which invited additional comments.” Each questionnaire
' i

§

item required two separate: responses wherein the respondent had five choices
for each 'resbonse. Analysis procedureé i“ncluded redUcing these five choices
to three categories (a positive, uncertain, and negative rating).and recording
the ihfori'nation with the use of a oorhputer. A frequency count was done for

each of the items and the information cross-tabulated. A 3x3 matrix was
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-produced for each item-on the basis of fatinbs 61 probability and desirability.
Seven categ.ories wérg created from thfs information on the basis of participant
rating of probability and desirability. These categories were used in the

development of the Round Il instrument. R

~ The purpose. of Round !l was to identify potential patterns for achieving a
normative (desired) future. A q‘uestion‘naina. consisting of twenty-four
statements about fhe future, was used as thé instrument for data collection.

Participants were asked to consider each of the statements and identify the

organiza‘tiénal lavels for which the stgtement would be of greatest concern. -

Participants were also asked to recommend strategies for dealing with the first

twenty statementé as well as make comments regarding the remaining four.

Data collected was analyzed through a seven step procedure which included

categorizing, summarizing, and frequency analysis.

The findings for each of the three rounds of the study a;e summarized -

separately below.

Eindings of the Study
Findings of the study are gréuped in fc;ur catqg_gﬁes: those d‘evelop‘ments
which were:% probable and' desirable; thosq de_velopment;which were
rated as probable an\azxndesirab,le;.those developments which were rated as
desirable with little agreement regarding probability; and, potential paﬂerns for

arriving at a normative future. Each of these categories is described further
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under a separate heading.

Analysis of Hound | and i data ideniiﬁod a number of changes that are
both probable and desirable. These developments are reported under the
headings of: Acquisition and Funding, Courseware/Soﬁware, Curmriculum, .00, 37

»
. ’,‘:_‘,"““.:‘ e Wb Jf
. *«.ﬁ j 3

Teacher Training, Organizations, and, Other Areas. | : GG

Increased funding and s@:ppon for compufers, at all levels, will ensure that
schools will continue to acquire computeré at a rapid raie. Fuhding for
computers at the local level will Ooﬁtinue to involve‘the co-operation of a variety
of organizationé while pro?incial funding will be determined through a
corﬁplicated interplay of social, political and economic forcés.
Computing equipment ;/vill continue to be housed in a variety of
configurations and physical locations ‘within schools. They will also be
increasingly used to perform school administration functions.

A‘srhall number of schools will be designated to test prototypes of new

hardware/software developments. ‘ a

-

Co. cowara/S~éware

Findings regarding developments in the area of courseware/software are
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summarized under thrée sub-categories: format, development, and distribution. -

Format. The quality and quantity of software will both continue to improve A
and increase. Much of the new software will be developed for machines with
larger memory capacities. It will become increasingly user friendly. It will also
‘increasingly become part of an integrated instructional package including such ‘

items as c¢assettes, filmstrips, transparencies and print materials.

Development. Educators will become more involved in courseware
developmeht teams. -There will be an evolution of authoring systems that allow
teachers to develop their own programs. There will be an educational

" courseware/software development industry within the province.

Distribution. A provincial agency, sir'nilar‘tq__a clearinghouse, will be
involved in softwaré development and distribution. ‘R'ights to software will be
purchased at the Erovincial level and distributed to schools at reduced prices.
There will be an increased sharing of inter-proyincial/state information related

to software evaluation.

D

. ‘
T o~ - ' . Y P b L . }
Frongo regarding develcpmenisin the area &9 0UmMCUUm &

summarized under three sub-categories: applications, re-examination of
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curriculum, and, computer courses.

Applications. There will be a oontinuous disoovory of new applications for

computers in educatnon They will increasingly bo uaod to reinforce learning in

a variety of subject areas. This use will foster further developments in areas

such as special education, individualized instruction, simulations, LOGO, \

Computer Assisted Instruction, and, Computer Managed Instruction.

Bﬁﬂamjawm Computer technology will contribute to a

re-examination of the whole curriculum area. For example the followmg v
!

developments will contribute tg this re-examination:

1.

Computers will be utilized to enable students to leam greater

amounts of existing subject matter.

-,

Increased individualized mstructnon will conflict with homogenous

, -

~grouping by grade levefand foster a move towards "gradelessness”

where each student is able to proceed at their own rate.
Computers will contribute to a greater integration of subject
matter.

Word processing will change both physical and creative aspects of

~ the way students write.

s b A : N s, Rt [ o) Y
Compiters will bg use? 42 teach rapelilive activities that require,

mastery.
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Computer courses. In relation to computer courses there will be more
structure to what is taught. While new languages will evolve and be taught at
the school level, overall, there will be less emphasis on teaching programming

languages relative to other activities.

Teacher Traini
Findings regarding developments in the area of teacher training are
summarized under three sub-categories: teacher's role, university, and -

inservice.

Jeacher's role. Computers will contribute to a change in the teachér's
role from a disseminator of knowledge to a facilitator of learning. There was
_also a high level of agreement that while many teachérs will become
consumers of computer technology. they.WilI use it in a way similar to the way
that they use textbooks in that they will not be directly involved in. programming,

evaluation, and distribution of software materials. .

University. Major developments predicted in relation to university training

were:

-— .
- o e i,

DT e
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in computers.
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2. Computer dourses will become mandatory in proséivloe trainind.
3. Every new teacher, up?)n graduation will hﬁw’ used computers in a
vari_ety; of courses not diroctly related to computing
4. There will be more graduate courses related to.computer
» - applications.
5. There will be an increased emphasis on courses in instructional
psychology (i.e. tﬂa way people leamn and how computers canbe -

used to improve instruction).

Inservige. Findings related to inservice were:

1. Most graduates of the faculty of education will require éornputer >
related inservice. o o \

2. A variety of educational organizations will be involved in delivering

computer related continuing education programs.

Oraanizali
Findings regarding developments in the area of organizations are

summarized under two sub-categories: pressure to change and changes.

- Pressure to change. Educational organi‘zatfohswlll feel pressure to
change from a variety of areas, those developments identified were:

1. As the use of computers e'xpand_s, and their advantages become more
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apparent, there will be an increased demand fortheir use in education.

2. The development of technology will pla& incroased axp;aations and

demands on the education system.

3. Intemational technological competition will place increased emphasis

¥ on computers in schools. |

4; The private sector will mount pressure orf schools to train students in

business related areas.

5. Parents who are‘ able to choose schools for their children will use

quality of computer education programs as a criteria for selection.

6. Students with computers at home will make increasing demands on

teachers.

7. There will be increased public pressure for educational organizations

to become more technologically oriented.
»

Changes. There was a "moderate” level of agreement regarding
computers changing the entire structure of educational organizations.and a
"high"'level of agreehent 'regardi‘ng computers changing the present classroom *
structure. There was a "very high” leve! of agreement regarding the following:

1. Somé of the elements of the curriculum will be delivered off the school!

prlemiées via computer technology.

2. In terms of improving quality of program offerings, computer technology

will provide numerous opportunities for smaller rural schools.
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IRstructional consultants at the system level will become increasingly

- computer knowledgeable

. Those interested in oomputers in educatron will develop people

networks" whereun intormatron is shared more horizontally among

orgamzattons - Lo

- M .

While the study did not have technological change as its primary focus,

several technological predictions' were dealt with under this section:
1.

2.

L .

Machines will become better, cheaper, faster.
New devejbpments such as computer controlled laser dnsks and large
monrtors will be used in the classroom

Strategic problems related to networkung wrtl be resolved

New networks will appear at the school system provmcnal and global
‘Alevel S o ) o ’ R

: There will be-a constant move towards an “ease of human interface” for .

operatmg systems ‘ s IR

. "Take Home computers wrll be avanlable for students to borrow from

school

7

In summary, respondents identified a wrde variety of oomputer related

developments in education whrch were regarded as. both probable and

desirable. While some of these *developments’may be described as a reaction
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Eva )

to fechnqlogical change the majority are perhaps best described as part bf a

continued "technological experiment".

There Wére;six'te,en develop,rhér/\ts which respondents rated as both

~ probable and yndesirablé.z These d"evelopmenté are reported below:
" 1. Much of the newly acquired computinig equipment will be
 underutilized.

2. A Iarge amount of comrhercial educational ‘oour"seware will be

| developed by indiwduals who do noé)have' a background in education. =

3. A large portion of software that is prkduced for the education market

will be inabpropriate for use in\elducation. | |
4. Software pifacy will continue tox create pfoblems.
5. C_ohffdéntiélity of files and inforniavtion will be aproblem. .

' 6. Many students without a public Schdol backgroundin .

-~

computing will be seriously handicapped when they'enter first (year / |
post-secondary courses.
7. Differential rates of adoption of computers will contribute-to inequities”
| in the education éystem énd provide another exampie of the gap
- between the haves and ﬂie_héve nots H -
" 8. Interms qfé'ft;lhding for all of the areas related to computing,

money for hardware will be the easiest to obtain.
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. Existing inertia or resistance to change will inhibit meangﬁgfm
oémputér relate changés in education.
12, " Many talented, knowledgeable people in the area of
computung wnl |eav\educat|on |
13. The umversuty will not b able to meet the demands placed on

n by a changm-g technolo lcal'SOCIety.

14, Sl;bject areas and gr‘ade le el\s-‘WiII oqmpetel for placementof -
' computmg equupment | | | U
~15; Mést of the newly acquired equupment will be plaoed in hlgh |
schools. |
~16. In relation to computers, external groups will contihﬁ‘e to
. hake confl%gting demands on the educational co';rimunity ;(i.fe. the

ASTA. the ATA. the Home.and School Assoc., the University, the

Department of Education, Advanced Education).

There were four developménts which respondents rated as desiréble with -
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little agreement regarding probability. These developments were:

1. There will be developmeht of a local software ihdUstry
tailored to provincial curriculum.

2. Computer related mservioe will be compulsory for teachers.

3. Teachers will'be adequately trained to deal wrth the socral
impact of computers. |

N

4, Comput‘ers will fo'ster more parent involvement in the school.

Potential r :

ROUnd i iderrtified potential pat'rems for arriVing et a normative future.y
| Responses were categonzed and ﬁummanzed mto 40 strategres Over
- three-quarters of the total number of responses were represented by just nine
strategies. These nine strategies, in rank-order aocOnding to number of
responses, were related to: ,so'fhtware/oourseware, fundi_pg, ihservioe, policies,
curricular de‘yelopment,"pre.'service.' planning,'security procedures, and,’
| communication. ‘These major_strategies are described beloﬁv. The thirty-one
remaining strategles are also listed. lncluded in this sectron is a drscussron of
the levels of concemn for consrdenng potentral patterns for arnvmg at a

normative future.

* . .
. ’ s

A number of strategies were recommended for dealing with problems
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related to software/courseware: | |

Evaluation,was‘me most often cited strategy for improviné the quality ef
soﬂWare/wumeware both used in, and developod for, educaﬁoh In addition fo
e -aluation, the establishment and communication of educational criteria was
often recommended. |

Two further strategies were reoommended for improving the suitability of
_ courseware/software for education: provincial involvement in development,
and having more educators mvolved in thls development--especually as
members of development’teams

, Increased software deyelopment wés also suggested as a strategy for -

encouraging the proper utilization of equipment. —

Funding -
.Funding was alsb viewed as being of importance in a number of areas: |
-deVeloping bOurSeware suited fer education
' ;prdrﬁoting change |
—helping univereities meet the demands placed on w a
changing technological society
- ensuring that grade levels (other than high school) receive
o oompufing equipr’nerh | |
- provndmg support for areas other than hardw‘ay

. promotung development of a software mdustry
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- properly rewarding those who make contributions to education °
- subsidizing recommended courséware.
Designated funding was also recommended as alle\)iating some of the
inequities that may occur in the education system as a resutt of the introduction

I

of computers.

Inservice
Inservicé training was viewed as being important in the following areas:
- the proper utilization of computing equi;/)me'nt
- diminishi.ng the"resistance to change that might inhibit meaningful
computer|related chanées in education | |
- alléviating inequities in‘the ed.cation systém
= tréihing teéchers to deal With the sqcial impact of computers <
. obtainihg support for computer funding
-vaiding teachers in software s‘elécﬁon .

" -aiding administrators in equipment allocation.

_ o - N .
Strategies related to policy. were recommended in a variety of areas:

guidelines were viewed as imponaht for dealing with software
location of fUnding, and promoting equity. Policies regarding access,

~ and inf rn{atipn stored, were viewed as important for dealing with
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confidentiality of files. Polices régarding equipmém migration were 'Wewéd as
important for dealing with equipment allocation. Policy guidelines regarding
usage were also viewed as important in dealing with problems related t6

acquisition of computer related materials.

N

Cuyrricular Development
: Cgrricular“;.ieveloprﬁent at the public school level was reodmmendéd for:
- fost.ering. the proper utilizatidn of equiprhent ‘
- providing 'all s.tud.ents with an ‘opportu'nity for a‘public school
backgr0uhd in computing | |
- encouraging support for computer related funding.
Curriculum restructuring was also recommended as a nieans for helpiﬁg
“the university meet demands pfaoed on if by a changing technological society.

KR . o - S
Preservice was recommended primarily as a means of encouraging the
B L

‘proper utilization of equipment.

. Planning was viewed primarily as a means of:
-encouragirig the proper utilization of equipment . |

_-accommodating resistance to change
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-elirhinatihg competition for computing equipment.

Security Procedures
Addressing the problem of security through clearly established -
procedurés- was yiéwed as necessary for maintaining oonﬁdemiaffity of files and

information.

Communication\ regarding computer related matters, both
intraforganizational as well as with the stakeholders of the various

organizations, was viewed as important.

S (R sations for Achievi ll'}|;1E4

Potential 'strateggés for achieving a more normative future are summarized
onthe following pages, in rank order, acéording to the number of |
recommendations received. The first nine strategies, whiéh encombassed over
three-quarters of the total number of recommendations, are listed first. In
addition, the remaining thirty-one' strategies, which en_compaséed less than

one-quarter of the totai-number of recommendations, are also listed:



5

4, ‘&“N‘ e
. L

Rank Strat
Order ogyN
1 Software/Courseware
2 Funding
3 _Mservice
4 Policies
S Curricular Development
6 - . Preservice .
7 Planning -
8 Security Procedures
9 Communication
Rank Strategy
Order Categary
&
-10-14 Copyright Laws
Industry Liaison
Release Time
Special Pricing Agrm.
‘Parent Involvement
Rank - Strategy .
- Qrder __Cateqory
15-17 Change Management Struc.
Implementation
"Special" Entry Courses
Rank Strat
Order C eg);v
18-22 Compuisory Courses
' Emphasis on Ethics
Interprovincial Co-op.
Mandatory Certification
Recognition
Rank Strategy
ory .
23-26 - Reduced Prices

Set Minimum Standard
Sharing Arrangements

- Software Security

198



199

A

Rank Strat

Qrder ‘ G o

27-40 Avoid Overioading
EnoiatdiAllocations

ation

Ma?ntenanée Support
Networking
Pilot Testing
Piracy Prevention
Remove Tenure
School Allocations
School Based Budgeting
Software/Hardware Avail.
System Maintenance
Take-Home Courseware
Time and Experience

Levels of Concern
‘ Participants viewed the following organizationai levels, presented in
rank-drder, as being the greatest level of concem in terms of potential patterns
for arriving at a normative futvu're: the school, the system, the pfovince,
univ'ersity, and region. Each of these éreas was seen as being most involved in
their traditional roles. For example, the syétem level was viewed as playing the
greatest role in matters related to confidentiality of informa!ion and files;
‘fuhding, staffing and inservice, while the province was viewed as héving the
greatest role in matters related to equity, development ’of a local software
industry, teacher training, and cﬁrricu|um. Two areas of significance were ‘the
S

generally high overall rating'the school level received and the low rating

received by regional levels.
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Conclusions
The following conclusions, regarding developments in computer
technology and education within the next five years, are based on the findings

of the study:

* gducation. Computer technology, like other technological developments, has
the potential to have positive, negative, or neutral effects. The nature of these |

effects will largely be determined by the actions of educational policymakers.

Computer related acﬁvities will continue at all grade levels. Much of this aCtivity
will be jusiified on the basis of a general technological experiment. |

| Policymakers wiII'cor‘\tinu.e to assume that computers will improve educational -
~practice. This improvement will be viewed as taking place within the existiné '

educational structure.

Technologicél change is inevitable. A oommifmem to technology in education' |
is a commitment to ongoing change. Change will occur as an ongoing -
continuous process. The statem;nt "change is a process, not an event” (Fullan.

1985:2) is particularly relevant to computer technology and education. Rapid
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technological developments will further compound problems related to change

in education. Ali educational organizations will experience changes

precipitated by computer technology.

. There will be

continued experimentation related to the organization and dissemination of

L

knowledge.

5. Most changes related to computer technology wilt be external to the ~
learning process. While there will be widespread expén’mentation, basic
curriculum content will remain unchanged. Areas such as business education

: . N
and computing science will continue to assimilate the technology.

6. Devel nt lated | I,I hnol ill place i !
demands on teachers. These demands will be réflectqd in increased.

preservice and inservice activity. The teacher's role will gradUalIy begin to

change from a disseminator of knowledge to a facilitator of leamning.

&slahlﬁhmhsmmlammmmnummmmm Many of these dacisions will

be made at the school, system, and provincial levels. While there is a need for



policy at all leveis decisions made at the school level will have the most
sngnificant impact regarding the efiective utilization of oomputar technoiogy
Policies will be established both rthrouoh action and inaction inasmuch as
organizations that do not respond to the changing technological environment
will be establishmﬁpoiic:es through their omission.

- and policymaking. Given the rapid changes precipitated by technology,
. methodologies such as the Delphi can provide pamcu ﬂly useful information to

educational pohcymakers

‘mmmmﬂmmmﬂmmmmmgm Maior problems which will

have to be addressed include the following: ondemtillzation of equupment,

~allocation of equiprnent, Iéok of éppropriaté courséware/softwére, piracy, -
confidentiality of files and information, equity, funding, resistance to change,
software and hardware inertia restricting upward capability of hardware,

“migration of human resources, increased and conflicting demands on

educational orgamzaiions

10.!1- I I-l ” ll . [ I- l | b.! ‘
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Increased software/courseware development and evaluation, increased levels
of funding, inservide. a recognition of the need for policies related to
educational computing, curricular devehpmem'. preservice, planning, security

procedures, and communication amongst organizations and stakeholders

Summary o
This chapter provided an.overall sumhaw of the study as well as a
presentation of the conclusions wh.ich emanate from thé findings. The first
section provided édescription of the problem, conceptual framework, and
methodology utilized. A summary of the findings was also provided. Finally,
conclusions based on the findings were presented. The following final chapter

presents a further discussion of the implications of these conclusions.

—
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IMPLICATIONS”XND RECOMMENDATIONS FOR FURTHER STUDY

oy o '\“ . .
In this chapter adlscusslon of the imp catlons of the study findings as well -

as recdmmendatrons for further research are presented lmplicztrons are

duscussed -undef headlngs. enved trom oonclusion’s. presented in the previous

L]

chapter The first sectron discusses the mplrcatrons of oonclusrons one through

-

eight. The second sectron evoted to the remammg two conclusions, provrdes

a dlscussron of the ma}or issues that policymakers should address aswellas

1

potential patterns for consnderatlon when addressmg the |mpact of technology

The thrrd sectron presents recommendattons for further research.

1
|

lication
LY *

" From the literatu‘re review and conclusions of the study emerge the’

following implications:

mucamn Whrle there are many benefits to be gamed from using computers in
| educatton explortmg the potentral of computers wrll also create negative

- outcomes. In-addition to |dent1fymg beneﬁts this study |dentiﬁes a number of

negative outcomes. A critical role for policymaker’s is to ask questions related

204 °
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-

to the negative effects of co'mputer technology. Uhlig‘ '(1983'4) presents this
i" ‘M
question on a broad level: "What will be the negative srde effects of an

.,,‘.{,,

rnformatron based socrety"" Viewing computers as a panacea for all that ails

. education has the potential to do much harm. Also, me’anrngfulicofnputer

related changes, as observed by Bernstein (1983: 108—109) and Burch
(1984:13) must be founded on qustantral values if they are to be of lastrng
worth to education. There is a need for further reflection on those values that

are of lastrng worth to educatron

2 Ihﬁ&m&lm.ammwuadmmnmemwmmngummm A
continu'e'd commitment td computer technology will.consume a ‘large amount of
human and financial resources. Desprte this commitment the findings of thrs C
, Study and the literature (Shavelson et al., 1984:30; Bork, 1984 242 Sheingold
et al., 1983.431) indicate a concern that computer technology is havrng a
limited impact on the instructional process. Clearly, a major challenge lies in
further exploiting the potential of computers in education. | Exploiting this

. o .
. potential will involve further e‘xperimentation. Much of this expen‘mentation will

. be of little worth unless there is.a mechanism for identifying, communrcating

-~ and rmplementing those activities which are truly benel“ cral to education Also,
while expenmentatron is necessary, itis lrkely that attempts will be made to use
computers for activities for which they are inappropriate. In the process of

. experimentation a critical question that educators must ask is one posed by » .
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Fullan (1982:iv): "Can rejecting a proposed eo{cational 'program be rnore\
'progressive‘ than accepting it?" This question shou’ld a]so be _asked ona
broader level. Peterson (1984:14), for example, suggests that glven the
massive amount of resources devoted to'compmer technology we must ask: "Is
it worth it?" If future cOmpu,ters are truly capable of delivering what they
promise in terms of ease of human linterfaoe. they will be as Weizenbaum
(Ebisch, 1984:36) su'ggests. nearly tranSparem. If this is the case, .a.nd |
cOmputers do indeed become transparent ‘many of the resburces being

| devoted to computer technology could be allocated to other areas. There isa.
pOSSlblllty that many present day computer related actlvmes mrght soon be

- described as parallelmg the sputnlk phenomenon where there was a race to

train individuals in areas for which society later had very little demand (Tanner

and Tanner, 1980:579-580).

3. menm Computer’

technology wnll foster many changes in educatlon not all of Wthh will be
positive: While meamngful computer related change is possrble reallzrng the
potential of computers largely depends on developlng appropriate strategles
for dealing with change.~ One-shot acquisition‘of equipment or'one-shot
inservice will not suﬂ" ce--the rapldly changing technology requires strategues
that are ongoing. The statement "change isa process not an event"

(Fullan,1 985:2) is reinforced by Uhlig (1983:2) in the area of tec,hnology:
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-

"Tech_nological literacy, unlike some other kinds of Iiteracies is not an'event' it |
is a continuous process.” Dﬁloping strategles to deal with change presents a.
mammoth challenge as technologlcal changes occur with lncreased rapldlty
As Deken (1983 298) ves: "ln most areas, the technologlcal capabllnty to
produce oomputer power is far ahead of the human understanding of how to
- use that power effectively and oooperatively.' ltis Ilkely that the technological
capability tol 'produce new and i_nnovative computer devices will ‘co.ntinue to be
| far ahead of our ability to use them i.n education. Key issues tor policymakers to
-address in relation to the "race” wnh technology is w@ther we are playmg
"keep up”, "catch up orif we should even be in the race" lllustratlve of thls
problem are the many conferences related to computers in education Wthh
often more closely res'emble an industrj,l 'showand 'teJli'. more so than they |
represent any meaningful dialogue related to pedagogy. 'Mumford and
Sackman (1975 v) observe "Society should deliberately lead and dlrect the
_ appllcatlon of computers in the image of |ts most cherished values and ideals
| rather than be the unwrttlng victims of the vaganes of technology and the
‘ fluctuatlons of the market place What is required is a clearer phllosophy of
technology (Burch 1984:13: Feibleman, 1982:16). Felblerrﬂi; (ibid.) describes
‘this phllosophy as recognizing the inevitiablility of change and being a
. artiatly-ordered and permane.ntl.yv open system because knowledge from
the egperimental physical sciences continues to increase exponentially.” =

Resistance to change is often cited as a major problem 'facing the
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implémentatibn'of computer technology. Ironically, the tecnnblogy itself, will
foster its own're'sis,tance'to change as it creates problems related to the
"sabre-tooth” curriculum. For example, sunk costs in éoftware. hardware, or
trajning may mean that educational organizations as well as individuals have a
vested interest in fnaimafning certain leaming envifonments. Given that much
of the recéntly acquired eqUiprnent is of an older generation, has munh of the
recent activity, aimed primarily at acquiring large nnmbers of computers, been
inappropriate? Have we alrerady installed a base which will be resistant to |
further technological change? Has thére. been an errorin identifying the
problem related to computers in education as being primarily one of

acquisition?

-

" Wmmmmmmmﬁmumm Each era
mnst rethink its concept of the. e%_uéa‘ted person. Computer technology will
proyid‘e a poweriul impefu's to ask questions fundarnental to curriculum,
includin}g a reconcebtualization of both knnwledge and the delivery of
inétruction. Such a reooncepfualization will also involve’a change in the role of
the teachér and will be reflected in teacher training prograrngs. As. Henchey .

(1982:16) suggests, if new curricuila are needed, ". . . they cannot be neatly
. . \
fitted into the existing system of bureaucratic control, institutional structures,

professional roles, and educational philosophy.” These developments have

C e o



209

the potential to profouhdly affect education in the long term.

le_a:mngpmmss There are two major implicatione. representing opooslte

scenarios, related to this concluslon. The first is that meanlngful chan'ge takes

plaoe over time and the next five years will continue to be an assimil_ation

period whereby technologj'/ follows the path of least resistance while at the

., same time improving existing techhologies and practloes (Naisbitt, 1982:27); |
These aotivities would continue to be viewed as providing a foundation for
realizing a muoh greater potential some time in the dlslanl futur.e.' Such a‘n
interpretation justifiee much-of the oomputer related acti.vity" on the besis of‘a
general technological experiment. A second implication of thls conclusuon is
that through the assumllatlon of technology organlzatlons may be avoiding’
meaningful changes (Sheingold et al., 1983:431).

Also, somewhat related to this conclusion, is the orlg'oi_ng. problem' o_f
coping with the myth and the reality of computer teohr‘lology FirSt expeot’atioris
often far exceed the reallty of what the technology can dellver Seoond there is
no guarantee that the pedagoglcal appllcatlons whlch are posslble intheory
will automatically find their way to educatlonal practlce wvthout-adequate

. oons1deratlon for the realities of the change pnooess Decisions that oontlnue to

&

be based on the myth wnll mevutably lead to dlsﬂlusnonment



g_e_m_ang_s_o_n_te_agn_e_m Charte‘rs‘ and Pellegrin (1972:12) cite s one of th_e-
major problems relateq‘(g educational change: "The failure to reoognize‘ the
severity of roie'overload among members of the Instructional staff when
innovation is attempted The tmdmgs of the study as well as Shelngold et al.
(1983:427) identily odmputer technology as oontnbuting to role overload
among teachers. Certainly some of the reoommended strategles for dealing
wuth the innovation in the area of increased preservice and lnSGMOG will

contribute to this overload.‘ Policymakers ne'ed firstto 'recogniie that this
S

overload exists andthen incorporate strategies to deal wrth it when developmg

polncnes related to computer technology and educatlon

7AlLeducatmnaLomamzamns.manueammemaka.dmms.and

estahlisii_mucies_reiated.to_co.mnutem.chnnim Further pohc'es re“gardmg

the use of computers in educatuon wnII be developed both through actionand

" inaction. For example decisions w1l| be made at the classroom, school

system regional and provnncual levels Wthh affect how co"rnputers are used, -

who uses. them what courses are oftered equipment allocation, equipment o

configuratnon,and.funding.» While overall policies regarding the use of -

‘computers are necessary, itis also of.critical importance that policymakers |
‘ recogmze the |mportanoe of the lnstitutional setting of the school. The ﬁndmgs

of the study and the literature ofi change suggest that sucoessful adaptation of

210
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an innovation largely depends on activities at the school level. Berman
~*(1980:222) provides additional insight on how policy development be

approached: ". .. once policy makers dispense with the image that SN
i .

hig

implementatlon must be uniform for all policy s:tuations invariable over time,
and homogenous across organizational levels, they can search for matching, '

“mixing, and switching strategles to improve policy performance.”

and Policymaking. There are advantages as well as disadvantag/es to
conducting a‘ Delphi. One of the pvur_poses of tne present study was a further
refinement of the Delphi technique. .Design’ features of the etudy atternpted to
address problems identified in eariier_ studies. Particular attention was devoted
to addressing the prob.lem_ of maintaining panelist support (Barrington,

1981 :265; Sellinger, 1984:i-v_ Bright, 1978:42). A 100% participation ratei was
maintained throughout the study. Ma;or design features of the study WhiCh may
be attnbuted to achieving this unusualiy high partrcupatron rate include the
‘foiiowrn'g: conducting a preliminary pilot study, use of an\expanding nucleus |
nomination procedure to select participants, establishing early personal contact
with participants end maintaining that contact throughout tne study, procuring
paneiist support at the commencement of the study. selec_tive anonymity
wherein participants knew the names of other panel members while individual

| responses‘ remained anonymdUs, field testing instruments, limited use of the
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mail system, and minimal turnaround time.

A. undau.nmzangn_pj_agummgm A general public support fof computers

compounded with generous funding allocations have resutted in the recent

acquisition of a great deal of computing equipment. Much of this newly
acquired equipment will be underutilized. This underutilization may occur at
two levels. First, machines that have been acquired to take advaﬁtage of
existing grants may see limited physical use. Second, because machi.nes see
maximum physical use does not mean that they are.being properly\utilized. For
.example, there has been concern over the misuse of games and drill and
practicve activities (Sheingold et al., 1983:427; Shavelson et al.,' 1984:31).
Increased teacher training activities at both the preservice and inservice levels
could be viewed as attempts to deal with this problerﬁ. (Also, further
cont‘ribu‘ting"t'o the&\;Jréble‘m is lack of appropriate courseware/software.)
Howaever, given the large amount 61 resources_being devoted to computers in
educétion there may occur a negative backlash of support for oomputers‘should
the perception increase that ooinpt'ners are not being propeﬂy utiliz;d and that

some of the resources could be better devoted to other activities. Large scale '

acquisition and widespread physical use of the*machines does not guarantee
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that the potential of computers in education will be realized.

B. Allocation of equipment. Computers are beihg acquired at a rapid
rate. They afe presently housed in a variety of' configurations and used at all
grade levels. A major issue is how to allocate equipment in order to maximize
benefits from ts use. As Poterson (1984:1 1-12} observes, equal distribution is
fair and simple however it-oﬂen does not provide the critical mass necessary for
“ideas and creativity to take off.” C’o‘nﬁgurations such as labs, m.ay provide a
sense of fairness as well as the necessary critical masé, however, they have the
| disadvantage of portraying computers as sométhing separafé and‘apart from

the curriculum. While increased éoquisition will u‘ndoubtédly alle\)iate some of

the problems related to access it will also create new ones. For examplé, as

newer generation equipment is acquired who will get access to it?

Administrators?. Innovative teachers? Designated gradej’lévels or subject

levels? Will o.lder generation or undérutilized eduipment b‘e‘.passed'on to less

than enthusiastic recipients or merely placed ih storé'rooms?, Policiés |
.regarding equipment allocation as well as migration will have to be

established.

C. Lackmammammmm' Both the findings of the

study and the literature (Bork, 1984: 240 Minister's Task Force, 1983 57-58;

Shemgold et al., 1983:429; Komoski, 1984: 247; Rockman, 1983: 42) strongly
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suggest that lack of appropriate courseware/software is a major area.of
concern. This problem has been magpnified (Becker, 1984:30) by policies
allowung the large scale acquisition of computers. Large scale acquisition,

- without adequate consideration for applrcatlons often nesults in the use of
inappropriate software programs simply because lhey are readily available

| (Becker ibid.:30). The Problem of selecting approprlate courseware/software is
: further compounded by the extremely high ratlo of Poor quality programs being

marketed for use in educalron (Komoskr 1984 247)

"D. Piracy. Lack of appropriate cou.rseware/soﬂware high costs, ~
inadequate funding, the need for multrple copres of a program, and inadequate
copyright laws will all contribute to problems rpla;ed to piracy. This problem will
further reduce the development of quality oourseware/software when
developers do not receive fair compensatron for their efforts. A further problem
in major conflict with a fundamental goal of the educatlonal enterprise, is that
students who witness acts of piracy are being en00uraged through example,to

participate in activities that are drshonest and rllegal

E. QQUﬁdﬁﬂhaMﬁles.ammwgn The increased reliance on

computers, especially in tasks related to admlnlstration wlll Create problems
related to oonfidemralrty These problems will be further compounded by the

increased use of computlng networks Two major areas that will have to be
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d to unauthorized access and the establishment of

polices related to access.

F. Equity. Computer technology has the potential to remove some of the
problems related to equity. For example, inprovements in networking and
storagb capabijities will allow smaller schools to increase their level of mMce.
However there are also problems associated with the eqt;ity issue. Two major
dimensions of the issue are actual phyéical access to-computers (Sheingold et
al., 1983:426; Uhlig, 1983:4), and applications to which stu‘d'ents are exposed
(Sheingold 'et'af., 1983:42; Shavelson et al., 1984:31). Not all school districts
are adopting computers at a sirﬁi(ar rate, consequently this will lead to
problems for students who do not have a backgrbund in domgg‘}igg, particularly
those who enter post-secondary insﬁtutions. Should problems relaied to
equality. of access be overcome it will not necessarily lead to equality of
opportunity. Decisions related to the allocation and conﬁgurafion of eduipment
as well as how computers are used for instfuction will vary within distﬁCts.

- schools, and classrooms. There is also the concem thét individuals from higher
sociél classes (Fé}ler, 1984:20) and boys (ibid.:ii) aré receiving the most benefit
from computef instruction. If computers' really do make a diﬁqrence in
education, then pélicies that further addmsé the problem»of equity are required.

\
L

‘i‘ >
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 G. Funding. A substantial amount of funds have already been allocated
to educational computing, a large portion of which has been designated for the

acquistion of qujipment. A commitment to teé,hnology. if viewed as a process

and not an event (Uhlig, '1»983:2), will require a significant ongoing commitment

~ gt

»

of funds in areas such as the aéquistion of new equipment, courseware/
software development and aoquisitidn, curriculum, and tégchertrﬁning.
- Related to this issue is the problem of obtainlng signlﬁcaﬁt levels of funding
accompénied wiih Questions related to Whether it i§ wdrth a|locatihg funds for |
computing that might be better directed to otherﬁreas.

Theoretical speculation about the pedagogical promise of this technology
is widespread. HoWever there is oomparatively little literature which éddresses

the financial cost of realizing this promise.

H. Resistance to change. Computer technology, like other inn'ovations, |
will meet resistance to change. Fullan (1 985:1)_Ad‘e’__scribes attempts at initiating _
changeas"...a oomplex idile.m‘ma-ri'dden, technical, sociopolitical process.”
There is the obnstant problem of technology having a limited impact on schools,

or as Sheingold et al. (1983:431 )_c§ncluded in their study: “This study more
strikingly illustrates the aséimilétidn of techho!ogy by 'school systems tHa_n the
impact of technology on therh." Policymakers must be prepared to deal with the
complexities of initiating change. Fundamental to the deyhlopment 6f policy

(Berman and McLaughlin, 1976:347) is that it be "concerned with more than the
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B

mere adoption of change agent projects,” and take into account "the critical

significance of the institutional setting.”

ga. Continued

new developments in technology will make further change inevitable.

Ironically, sunk costs in araaé such as hardware, coursmmlsoﬂwam; and
training may act to reduoe- an organizations capacity to further adapt to change.
For éxa,mple. an organization with a large investment in existing hardware and
softWare may resist opportunities to adapt to new generation equipment which
requires a significant departure from what already exists. Papert (1979:74)
descﬁbes an additional dimension of this problem when he portrays existing
éomputer related practices as sharing - . . .a model of education which leads
them to reinforce traditional educational structures and thus play a reactionary
role, obposing the emergence of radically new forms of educatio.n." Policies

are required which reflect the long term nature of computer related change.

J. Migration of human resources. Many talented, knowledgeable people
in the area of computing will leave education. Some of these individuals will
pursue careers in business and industry (Shavelson et al., 1984:29) while
others will simply burn out (Sheingold et al., 1983:427). ‘Aany other successful
computing teachers will also migrate to administrative positions. Policies are

required that address the problem of retaining those individuals who can make
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a positive contribution to education. '_I'hese policies would also address the

problem of role overload and bum out. |
<, . LY

Computers have simuttaneously been presented asa pa'nac’ea for all that ails :

. education and as havmg limited smmﬁcant |mpact Kohl (Ebisch 1984 38)

| .descnbes them as havmg the potential to reinforcevthe "worst practtces of
schools" or become a "tool to extend the capacmes of ones mind." They have
also,b‘een presented as having little impact on the instructional process
(Shavelson et al., 1984:30; Bork, 1984:242; Sheingold et al., 1983:431) yet
potentielly fostering revoiutionary changes in curricolum' (Henchey; 1982:13' |
| Papert 1980:140) and teacher trammg (Fnedman 1983 16 Mmster‘s Task

- Force, 1984: 36) Welzenbaum (EbISCh 1984: 56) presents computers as”

powerful dnstractnon that will leave the original problems --money, teachers,
time, and energy--untouched \Confhctmg vnewpomts such as these will
mcreasnngly be reflected through demands placed on educational

. organizations. Thns problem will be compounded by raprdo;changes in the |

" actual technology. Pohcymakers will have to continue to address the role of

~ . computers in education. ‘ “
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Continued and increased evaluation of programs presently being marketed for
use in education was 'reoomrnEnded"as aiding educators in selecting
epproprlate materials. Aleo the establishment of eduoetional criteria for
courseware/softwere and the commtinication of this-criterie to potential
developers was recommended as improving the quality of materials being,_,
marketed. In addition, further involvement at the provlncial level in terms of
stimulating courseware deve'lopment was also recommended. Having more
‘ educators involved as members of courseware/software development teams
_was recommended as |mprovmg the educational content of available materials.
b
B.l ln_c_r_eagm_l_ey_e_l_s_q_f_f_unmng Much of the pres_ent funding has been
: allocated for computer acquisition. Realizing the potential of c’omputere_
requires a signi_ﬁcant amount of funding in other area- particularly the/
following: courseware development and acquisition, helping organizations
implement computer. reltated\ changes, equipment allocation, support for areae )
~such as cumculum and teacher training, and property rewardng those who

“ make a srgmt" icant oontnbution to education.



C. mSe_mQa Much of the beneﬁts to be reallzed through the use of
computer technology depend on proper inservice. This. trammg was
recommended for addressmg problems related to: the proper utilization of

_ computmg equupment dealing with resistance to change, alleviatlng inequities
_'m the educatnonal system trammg teachers to deal with the social impact of

| computers obtaining support for computer fundmg, aiding teachers in-software
selectlon and alding admlmstrators in'equipment allocation The oonstant

| changes in educatlon precnpltated to a large extent by computer technology,

require inservice programs that are ongoing.

L)

‘To date majw pohcy mmatlves related to computers in education Have been

directed at aoqu:smon Pohcymakers must recogmze the need for further

policies, partlcularly in dealing with the following problems software plracy,

allocatton of fundi ing, equity, access to mformatlon types of mformatlon stored, ‘

equ:pment migration and usage, and acquisition of oomputer related materials.
These policies should recogmze the critical significance of the school as an

‘ mstltutlonal settmg (Berman and McLaughlm (1976: 34&

(P

¥

E. Qummlamﬂe_lmm If computers allow students to leamn greater

- amounts of subject matter as well as new approaches to leammg, such as
. . 1}1
mdnvndualuzed mstruct:on then new curncula that recogmze and utilize the

s

’
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power of the computer are racjuired, These curricula would allow students to _
not onIy to think about computers, but with them. Such curricula would
challenge some of our long heId assumptlons about the orgamzatton and

- dissemination of knowledge

F. Preservice. Rewsed preservnoe programs were recommended These
' programs would reﬂect the new demands placed on teachers by a changmg
technology. | | |
Appropriate prese.rvice, while “critical to realizing the poteﬁtial ofcoﬁwputer .
| technology, rated relatively lower than other recommended patterns. A |
péssible intefpretation of this rating is that, if ihis technology truly bortends

ongoing change, other strategies such as appropriate courseware/software.

de\)elopment. inservice, and curricular development wi,lil_lplay a more cru'

role. . E

G. Plapning. Planning was recommended as a means of adapting to the
changes brought about'“by technolology. It was necomme‘nded primarily as a

| means of 9nooUraging proper utilizatipn of equipméht, adapting to cﬁange, and
eliminatin‘.glcompetition f0r'computing equipfngnt. Rapid change, precipitated
largely by technology, hakes increaseduplanning an ‘es‘sentiall activity of

- educational drganizations. 'Establishing approbﬁaté goals through planning is

critical to realizing the potential of computer technology. The technology will.
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only be as good as the goals we set for it.

H. Security procedures. Security proooduras were recommended as
necessary for maintaining confidentiality of files and information- Increased

activity in thc hreas of information storage and transfer will mcreas:ngly present

| "secunty pnoblems for policy makers to address

l. QQmmquatm Conflicting and escalating demands will continue to
‘{&:) //
be placed on educational organizations. Increased oomriunication, both

intra-organizational and amongst stakeholders of educati! nal organizations,

- will be required.

'As a result of the literaturo review and the findings of this study, a number
of recommendationé for further research can be made. |
ﬁ - Studies should be oonducted which repticéte the present study on an
ongoing basis. As all research studies are timebound, a ntajor advantage of
conducting an ongoing Policy Delphi is that with the passing of time further |
msughts would be gained as new developments occur. Additional insights
could also be gamed through varying panrcipation in the panel.

Studles should be conducted which further explore the negative effects ot

' technology on education. lncreased knowledge of these effects would allow a
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more appropriate use of oomputer technology. ‘t

‘Studi'es should oe conducted which explore the interrelationships of t'he-
various developments identitied in the present study. For example, a
cross- rmpact anaiysrs wouid be a natural extensron of the present study ’

The present study rdentrﬁed a number of pctential pattems or strategres
for dealrng with the impact of computer technology. Studres which assess the '-
feasibilty of these atematives should be conducted. |

Studies should be conducted which address the research areas rdentrfred
-in the Mmrster‘s Task Force (1 983 98) specnf cally: "... the eﬂects of oomputing
on the I’earnrng process, the role of teachers;;,;and the organizational stmctu‘re of
schools, the merttal. and physicﬂalbeffects of oomputer use on stude'nts, and the ‘
implicat.ions of computers to social attitudes and relationships." |

The wrdespread expenmental use of oomputers in education will .
contmue Studies should be condutged which identify those endeavours that
‘have positive outcomes.

Studies which examine 'basic'curriculum; questions_'shouid, be conducted.

These studies would focus on questions related to appropriate ways of .
“ orgahizing and disseminating knowledge. The rapid and ever irtcr'easing
changes ih technolbgy and society dictate that these questions oe addressed
. onan ,ongyoirig basis: | |
Studies should be conducted which examine those values of lasting

worth to education and which incorpo'rate a more philosophical reflection of
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| technological change | .
Studles should be conducted which further examine the forces for
| technologlcal related changes in educatlon Such studles would examine the
roles of stakeholders such as chlldren parents, teachers, administrators,

politicians, vendors, and industry. A basic questlon which should also be

asked is: Who beneflts trom the change?

Summary

" This final chapter provided a dis_cussion of the implications of the study
findings. -lmplications of the following concluslons were presented: (1)
Computertechnology having both. posrtlve and negative effects; (2) A contlnued
commltment to computer technology (3) A commitment to change; (4)
Computer technology provndmg the lmpetus to ask basrc pedagogical
questlons related to curriculum ‘and teacher training; (5) Changes related to
computer technology being external to the learning process; (6) lncreased
demands on teachers (7) All educatlonal organizations being requured to make
decisions and establlsh pOllCleS related to computer technology (8) The Delph|
prowdmg lnformatlon which is useful in futures oriented planning and '
pollcymaklng A discussion of the remaining two oonclusrons related to the
major issues that pollcymakers should address as well as potenttal pattems for

consideration when addressung the impact of technology, were also presented.

MaJor issues discussed were: undemtlllzatlon of equrpment allocatlon of
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equrpment lack of appropnate courseware/software piracy, confidentiality of
files and mformatron equrty. fundmg, resrstance to change, software and
hardware rnema restricting upward capabrlity of hardware mrgratron of human
| resources mcreased and conflicting demands on educational organizations.

" Potentral patterns for oonsrderatron Wwhich.were presented included: increased
| software/courseware development and evaluation, increased levels of funding,
| inservice, a recognition of the need for policies related to educatronal
computing, cumcular%lopment preservice, plannmg. security procedures
and communication amongst organizations and stakeholders.

Finally, some suggestions for further research were presented.
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Dr. G. Bevan -

Mrs. G. Cathcart
Dr. S. Hunka

Dr. G. Romaniuk

Mr. C. Roxburgh

Dr. J. Thiessen

" -Director of Curriculurh Branch,

Alberta Education

-Teacher, Edmonton Public

“»Director of Educational Research

Services, Uof A '

- -Associate Chairman, Department

of Educational Psychology, U of A

-Associate Director, In-Service
Manager, Computer Technology
Project, Alberta Education

-Director
Computer Technology Project
Alberta Education
Edmonton, Alberta
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DELPHI STUDY ‘
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-Dr. G. Romaniuk

Mr. C. Roxburgh
Dr. J. Thiessen

Mr. J. Travers
Mr. D. Wighton
- Dr. P. Wright

Participants inthe Tt R | Delohi Stud

Mrs. J. Bererton -Teacher, Edmonton Public

Dr. G. Bevan -Director of Curiculum Branch,
Alberta Education

Dr. T. Blowers -Director Program Review, Research
Liaison, Edmonton Pubfic

Mrs. G. Cathcart ~Teacher, Edmonton Public

Mr. A. Donovan -Education Specialist, Apple
Canada ’

Mr. N..Fedirka -Principal, Leduc County

.Dr. 8. Hunka -Director of Educational Research

‘ Services, U of A ‘

Mr. G. Kozak -Computer Literacy Consultant,
Edmonton Separate ‘

Dr. M. Petruk -Professor of Education, U of A

Mr. B. Pitzel -Teacher, Vice-Principal, Leduc
County

Mr. R. Schienbein -Executive Assistant, Strathcona

County ' :
Ms. P. Redhead -Consultant, Microcomputer Services,

Edmonton Public
-Associate Chairman, Department
of Educational Psychology, U of A
-Associate Director, In-Service
Manager, Computer Technology
Project, Alberta Education
-Vice-President Research and
Development, Novachem
-Laboratories Ltd. ’
-Leaming Systems Branch,
Advanced Education
-Clearinghouse Manager,
- Alberta Education .
-Manager Distributed Systems Team,
Information Services, Edmonton
Public
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FACULTY OF EDUCATION THE UNIVERSITY OF ALBERTA
DEPARTMENT OF EDUCATIONAL EDMONTON, CANADA

MINIST
}AD NISTRATION s ; ToG 208

August, 1984 &

Dear
v
Thank you for agreeing to partlcipate in this study on computer technology
and education. The study hopes to identify those changes in education which
are either probable or possible through the continued introduction of computers.
In addition, it will explore potential strategies for inplementing those changes
which have been deemed desirable by respondents.

The study will utilize a modified Delphi technique to gather information.
‘Briefly, the Delphi is a method of structuring group communication so that a
group of people can deal with a complex problem. The Delphi study you are
participating in will involve three rounds. Round | will consist of an interview
while Rounds Il and 1!l will consist of questionnaires.

Data collected in the study will be used in a thesis being completed in
partial fulfilment of a doctoral degree in educational administration. lndwndual ,
responses will be kept anonymous. You will be presented with a summary

~document of the findings at the conclusion of the study :

If you should wish to dnscuss any aspact of the study with me 1 can be
reached at 432 3094 (days) or 435-5928 (evemngs)

Sincerely

. . : . : :L'\
A , .. v,

Lioyd P. Steler
Doctoral Candndag , "

et




-7 Prior research has identified five broad areas which are often viewed as
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COMPUTER TECHNOLOGY ANB EDUCATION
ROUND I INTERVIEW

NAME: TELEPHONE:

TITLE: | 'SECRETARIES NAME:

ADDRESS: MAJOR ABSENCES DURING
| NEXT FOUR MONTHS:

In this interview you will be askad to identify those developments within
education over the next five years, (roughly bétween now and 1930) which are
either plausible or for which there is potential as a result of the continued
introduction of computers to education. Please use the following definitions of
plausible and potential futures:

L]

Plausible future: What will be. What might concsivably
' come about under the nommal course
of events. g 2 ’_
Potential future: " What might be. What is practically possible.
' «%L_, ' : Altemative futures.

P

o ‘being of importance to computers and education. These areas are:

(1) acquisition and funding; (2) courseware: (3) curriculum; (4) organizations:
(5) teacher training. A brief description will be provided to clarifiy each of these

‘areas. You may wish to modify the description provided. You will be asked to

identify the major plausible and potential futures for each of the areas within the
next five years as a result of the introduction of computers to education.
' - B A v
It you feel that any of the areas are not important tq the study of computers
and education please say so. In addition, towards the =~ ~* the interview you

will be invited to add any areas you feel should be inciuded in the study.

When making responses please consider them within the context of public
education.
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1. ACQUISITION AND FUNDING =~ .
: (i.e.. computing equipment, programs, facilities) -
d. What do you foresee as the plausible future.in this area?
b. What do you foresee as the potential future in this area?,

. (i.e. development, evaluation and distribution.of leamning materials)
- A: What do you foresee as the plausible future in this area?
b._ What do you foresee as the potential future in this area?

- (i.e. what students learn, the way students learn, which students learn)
a. What do you foresee as the plausible future in this area?
- b. What do you foresee as the potential future in this area?

P

(i.e.. planning for computers, structure of educational organizations)
a. What do you foresee as the plausible future in this area?
b. What do you foresee as the potential future in this area?

- (i.e. preservice, graduate training, inservice, continuing education,

~ individual study) ,_ o '
‘a. What do you foresee as the plausible future in this area?

.~ 'b. What do you foresee as.the potential future in this area?

6. QTHER AREAS ‘ T ‘ S .o

~ Are there any other areas not already covered in this interview which you

view, as being important to the study of computers and education?

a.-What do you foresee as the plausible future in this area? -

b. What do you foresee as the potential future in this area?
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~ Edmonton, Alberta’.

November 6, 1984
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, Attached please find your package of matenals for Round Il of a study on
"Computer Technology and Education” which | am conducting in partial fulfillment
- of my doctoral dissertation in educatlonal administration. Pamcnpatlon in Round I
requires you to complete a questlonnalre which should take approxumately 30-45

minutes of your time.

"The names of participants in the study have been-included-on the inside of

'the front cover. During the Round | interviews it was very evident that all

participants in the study were very active individuals. The time you've already
taken to pamcr_pate in the study, as well as your future partncupatton is greatly

apprecna’ted

lt is not necessary to return this questionnaire through the mail as | mtend to

collect questionnaires, whenever possible, in person. |-will be contacting you in

the next few days to .arrange for an appropriate time for pick up.

- 1 am looking forward to your responses.

-

. Sincerely ‘ &%

Lloyd Steier

- Doctoral Candldéte
Educational Admmsstranon

.
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"ROUNDNI
" QUESTIONNAIRE
~ OFASTUDY: -

COMPUTER TECHNOLOGY
~ AND EDUCATION

Lloyd Steier |
Dept. of Ed. Adm.
U of A,""Edlﬁdnton"‘

2
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- " The'tollowing was contained on the inside cover of the Round I! Quostionnaire':

“Mrs. J. Bererton

D{ G. Bovnn 3

Dr. T. Blowers

Y
3

‘Mrs. é Cathcart

Mr. A, lionovan

'Mr.N. Fedirka

. Dr.S. Hunka
Mr. G. Kouk T

- Dr. M. Petruk|

~ Mr. B. Pitzel

. Mr. R. Schienbein

o

Ms. P. Redhead

Dr. G. Romaniuk _

oy

Mr. c..Roxburoh -

" Dr.J. ﬁ\louon’

.)v'“ N
£

Mr. J. Travors“_.“
Mr. D. Wighton

" Dr. P. Wright

N o,
N ;

e
. t“‘ S

v
oy

' 5dmonton Public -

Teacher, Edmonton Public

-Director of Currloulun Brnnch
Alberta Education

-Director Program Review, Research
Liaison, Edmonton Public

-Teacher, Edmonton Public

-Educstion Spoohllot Applo - )
-Canada

-Principal, Loduo co'umy

,_-Dlroclor ol Educational Remrch
(§orvbu UofA

-Computor Literacy Comunant
Edmonton Separate :

-Profmor of Educatlon, Uof A

-Teacher, Vice-Principal, Leduc
County .

 -Executive mmm Strathcona

County

- -Consultant, Mlonooomputer Services.

¥

- Auoclato Chairman, Department
of Eduootlonal Poychology, UofA

-Anoclnto Dlnctor, In-Sorvloo

Manager, Computer Technology -
Project, Alberta Education :

~ -Vice-President Research and

Development, Novachem : B
Laboratories Ltd. o o =4

-Leerning Systems Branch,
Advineod Education

" -cmnnghouu Manager,

AlbonaEducnﬂon

| -Manager Dlstrbutod Systems Team,

. Information Services, Edmonton Public



Welcome to Round Il of a three round study on "Computer Technology and
Education.” In Round | of the study participants were interviewed and asked to
identify those developments, over the next five years, which were either :
probable or possible as a result of the continued introduction of computers to

. education. From the interview data 798 statements about the future were

. generated. These statements were categorized and condensed into the 100
- statements which are included in this questionnaire. You are requested to rate
~ the probability and desirability of each of the statements in the questionnaire.
The questionnaire has been pilot tested and takes approximately 30-45

minutes to complete.

A rating scale is included at the top of each questionnaire page._ You may
also find tt}’e following definitions useful: L

Probability:  The likelihood or chance of the predicted development -
’ ' occurring within education over the next five years.

‘Desirability: -~ The extent to which you feel the predicted development
S is agreeable or worth having in education. -

Individual responses will remain anonymous.

Thank you for your co—operAati‘on.

. Sincerely

Lioyd Steier
Doctoral Candidate
~ Dept. of Ed. Admin.
7-104 Education North
U of A, Edmonton
“ph. 435-5928 or 432-3094
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Please rate the probablility and desxrablhty
of each of the following statements by

cxrchng the appropriate number. p 3
L Ammsmontmnmnm _»"g -

: N 3
1. Computerﬁmdmgandsuppmwﬂlumueataﬂ .. ‘

levels. : 12345
2. Commﬁmﬁllbeﬁmdeduﬂnelocallcvelma

partnership arrangement involving the co-operation

ofavmetyoforgmuauons 12345
3. Provmcxalﬁmdmgforeducauonal computing will be

determined through a complicated mta'playof social, - ,

pohncal,mdecmomx:facu ‘ L 12345
4 Interms of funding for al of the areas related to

computing, money for handwm will be the easiest to

~obtam . _ : 12345
5. Asmannmnbaofscmdls‘willbedaigmmdtbtest |

. ptmotypaofnewhndwne/softwmdevelqpnmt;., - 12345

6. Computing equip!nmtwincmﬁnne_wbehqusédina .

vaxietyofcmﬁguraﬁonsmdphysicallowim C 12345
7. .Schoolsmllcmnnuetoacqm computing eqmpment .

atarapndmte . 12345
8. Subjectareasandgndelevelswdloanpetefor

placement of computing equipment. . 12345 .~
9. Mostofmencwlyacqmredeqmpmmtwﬂlbeplaced o ‘

in high schools. . 12345

10. Compum will be increasingly used to perform school . , f'
admmxsmon funcuons ‘ 12345

11, Sommd:vmvmlpawveﬁmdmgasbmg
d:vumdﬁomodnrneedymmadalosuppm . ‘
* computers. R 12345

12. Muchof the newly aoqunedoompunngeqmpmemm -
beunde:utmzed. - . %ﬁ12345

L]

Co

.
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Highly Desirable
Undesirable
Highly Undesirable

Desirable

Uncertain

|

12345
12345
12345

12345
12345
12345

12345

12345

12345

12345

12345

12345
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COURSEWARE/SOFTWARE:

Softwmwiﬂiiecon;epanofaninteg!awd
insuucﬂonalpnchge(ne other items will be

included such as cassettes, ﬁ;mstnps, mprencm
and print matcnals) A

i
: V

'I‘lm’willbemedncaﬁmalownewuﬂwﬁwm '

2.

» development industry within the province.

3. The develom\mtofeouxywm sumdforedncmon

. Will be a major problem.’

4. A large amount of commercial educational courseware will
be developed by individuals who do not have a backgrwnd
in education.

There will be an evolution of authoring systems that ’
allowteachetswdevelo;)theuownprograms :
There will be developmentofalocal software mdustry :
mlued to provincial curriculum,
Educators will become more involved in courseware
development teams. .
"8.  More software will be developed for machines with -
: larg‘e memory capacities. .
9. - "The quahty and quannty ot‘ software will continue to
: unprove and increase. -
10. Software wxll become mcteasmgly user friendly.
11. The inertia of all thee:usnng software wxlld:scourage
upward capability of hardware.
oA provincial agency, similar 1 a cl_eaﬁhghouse. will
" be involved in software evaluation and distribution.
13. Rights to software will be purchased at the provincial

level and distributed to schools at reduced prices.

\ 4

Highly Probable
Probable
Uncertain

|

12345

12345

12345

12345

12345
12345
12345

12345

12345

12345

12345

12345

12345

H&hyy Improbsble
Highly Desirable
Dusirable

Uncertain

253

Wadesirable
-‘Mighly Undesirable

12345
12345

12345

12345
12345

12345



14.  There will be an increased sharing of inter-provincial/
state information related to software evaluation.

15.  Educators will continue to struggle with a definable set
of criteria for coyrseware evaluation.

16. A large portion of software that is produced for the
education market will be inappropriate for use in

- 17. Much of the software that is developed will support

existing curriculum as well as existing approaches to
instruction.

. CURRICULUM:

1. Computer technology will contnbuue toa re-exammanon
of the whole curriculum area.

2. There will be a continuous discovery of new applications
for computers in instruction.

‘3. Simulations will continue to be enhanced by computers.

4. Increased individualization of instruction, made possible
through the use of computers, will conflict with
homogenous grouping by grade level.

5. ‘There will be more smx:un'etowhatls taught
in computer courses.

6. 'I‘henseof_LOGOasminsuuctiomlnoolwillinu:m
in elementary classrooms.

7. Computem will contnbutc to agreater integration of
subject matter.

8. Apart from the area of technology itself, curriculum

content in other areas will remain much the same as it
is at present.

Highly Probable
Probable

Uncertain

12345

12345
12345

12345

12345
123‘45
12345
12345
1234"5
12345

12345

12345

Highly Improbable

&

'Highly Desirable

Desirabile
Undesirable

'l

- 12345

12345

12345

12345

12345

12345

12345

Highly Undenrlblc
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10.

1L

12
13,
1.
15.

- 16.
17.

18,

T19.

A

P

Computers will be utilized to enable stdents to learn
greater amounts of existing subject matter. '

There will be less and less emphasis on teaching
programming languages at the public school level.

Courses on computer literacy will not exist.
Word processing will change both physical and
creative aspects of the way students write.

New computer languages will evolve and be taught
at the school level :

The computer will present new opportunities for
students with special needs. .

Compuu:rs will contnbute 10 more individualization |

of i mstrucnon

Computer Assmed Instmcnon wxll become more
prevalem. !

Computer Managed Instruction will become more
prevalent.

Computers wﬂ] be used to teach repentwe activities
that requue mastery.

Computer technology will foster a move towards

"gradelessness” where each student is able to proceed at
their own rate.

Computers will increasingly be used as a tool of
msuucmnwmnfucekmmgmavmetyof
subject areas

- S

% 2
4g38 &
12345 1
12345 1
12345 1
12345 1
12345 1
12345 1
12345 ]
12345 1
12345 1
12345 ]
12345 1
12345 1

Desirable -

Uscertain

2345

2345

2345

2345

2345

2345

2345

Umdesirable
Highly Undesirable

255
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8 < !
2 3 5 :
Lt L
_ﬂ —
> gg» EE g >
IV. TEACHER TRAINING: 523 s CYERE,
1. Pmspecnveteachmwﬂlheablewgeudegreemd\ ‘ -
a specialty in computers.’ , 12345 12345
2. Commwrcoutsawnllbeconnmandammpm- .
service training. } 12345 12345
3. A variety of educational arganizations will be involved
in delivering computer related continuing education . _
programs. 12345 12345
4. Individual study will be the primary method of |
acquixinginformtionaboutcomputers : 12345 12345
5. Computer related in- savxcewnllbecompulsory
for teachers, 12345 12345
6.  Most graduates of the faculty of education will require
-+ computer related in-service. ‘ 12345 12345

7. 'I‘hemwnllbeumedcmphasxsoncommm
instructional psychology (i.e. the way people learn and ‘ : .
howcmnptmcmbensedtonnpovemtmm) 12345 12345

8. lnadaquaaelyptepmdmuwmaupoalydmgned v
courses, offered by a variety of institutions, will foster .
anegatxveammdeaxmngtcacherstowardcomters 12345 12345

9. 'Ibuew:llbenmgndumwnmmlmdtocompuu '
applications. , _ 12345 12345

10. 'EVerymwteacher,upongraduadon,willhaveused
computers in a variety of courses not directly related _
{0 computing. 12345 12345

11. Tewbenwﬂlbeadequmlytnmedtodalwhme |
soculmnpactofcoupum , : 12345 12345

12, Wh:leeachmmllbemumofoompuumhnology
they will use it in a way similar to the way they use
textbooks in that they will not be directly involved in S ,
,mmnﬁng,evﬂuaion.qtd@isgibuﬁm. 12345 12345

- 13. Computers will contribute 10 a change in the teacher’s
. role from a disseminator of knowledge to a facilitator :
of leaming. 12345 12345



- ORGANIZATIONS:

International technological competition will place
an increased emphasis on computers in schools.

~ The development of technology will place increased

expectations and demands on the education syseem.

3._Students with computers at home will make incressing

10.
11.
12.
13.

14,

demands on teachers,

With increased emphasis on computing the education
system will become more dehumanized.

There will be increased public pressure for educational
organizations to become more technologically oriented.

Computers wul contribute to an increased pupil-teacher
ratio.

Some of the elements of curriculum will be delivered off
the school premises via computer technology.

In terms of improving quality of program offenngs, |
computer technology will provide numerous oppommma
for smaller rural schools.

The entire structure of educational onganizations will be
changed by the use of computers.

The use of computers will change the present classroom
Structure. o

There willbe a " grassmotsmovemt foroomputer
related change. . ,

There willbe 2™ w—ddwnmvmt" foroompumr
relatedchmge.

'mmodncnmﬁcoupumwxllconmbmm

stress within all educational organizations.

Insﬁucu’onal consuttants at the system level will
become increasingly computer knowledgeable.

Highly Probable

Probable
Highly Improbable

Uncertain

|

12345
12345
12345
12345
12345
12345

12345

12345 R
12345
12345
12345
12345
12345

12345

Highty Desirable.

Desirable

Highly Undesirable

U .
Undesirable

12345
o
12345
12345
12345

12,345

12345

12345

12345

12345

12345

12345
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15.
16.

.1

18.

19.

21,

Despueﬂlemeueduseofcompumme role of teacher,
smdbm.mdprincipalwillmmahgimilyd!esm.
Cunpumwinfoutmp-minvolvmmm
school. ‘
Thosexmuutedincompu educ' wnlldevelop
"people networks” wherein i :h:edme

» hmmnully among organizations.

mmnmumdwwmmﬁmew

make conflicting demands on the educational community
(i.e. the AS.T.A, the A T.A,, the Home and School Assoc.,
the University, the Department of Education, Advanced
Educanon)

Exxsung inertia or resistance to change will mhnbn

- meaningful computer related changes in education.

. Many talented, knowledgeable people in the area of

computing will leave education.

The university will not be able 10 meet the demands
placed on it by a changing technological society.
Educational organizations, in using their pesources
to maintain existing systems, will have very little

‘energy for future planning.

The physical d)eftofhatdwm and soﬁwm will
continue to create problems.

* Software piracy will continbe to create problems.

Wewmm;mdmmdmgmmukmdso{
dnbaa.

Confidentiality of files: andmfotmanon will be a

‘ wal

|

2345

2345

2345

2345

2345

2345

2345

2345

2345

2345

12345

12345

12345

12345
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EQUITY:

Many students without a public school background in
computing will be seriousty handicapped when they
enter first year post-secondary courses.

Differential rites of adoption of computers will
contribute to inequities in the education system and
pmvndemomereunpleofd\eglpbetweenme
haves and the have nots.

Patemswhomabletochooseschoolsforﬂleir

children will use quality of compuw education
programs as a criteria for ;el

",\Newdevelopnm;uchasmuommlledlna

dxsksmdlargenmmwmbensedmd)eclassroom.

Ed:umwﬂmvcfammsedhmdwm
°sxandardmm .

S,

L Machmcs Mll become becﬁx.,‘cheapg fastu

~"Take home oornputéis will be available for
§tudems to borrqw f;om school '

Newuetworb appeax;atmeschool,system ‘
ptmnaalmd lllevd

Smgxcpmblemsrehtedmnetwahngmﬂbe
resolved. ] ,3 ,
m;mdentsmbunwmm

Astheuseofcanpumexpmds and their advantages
become more apparent, there will be an increased

,-_‘demmdfadaeuseofcompummedncmon

. 'Ihaewillbe,iconstmtmovem-dsm "ease of

* 'human interface” for operating systems.

12345

12345

12345

12345

12345

12345

12345

12345
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P
w

' Edmonton, Alberta
~~ December 3\1‘984'
- Dear . \ ' | 4 ;

- Welcome to the third and final round of a study on "Computer Technology

and Education” which | am conducting in partial fulfilimént of a doctorate in-
- educational administration. Participation in Round it requires you to complete a

. questionnaire which should'take approximately 45 minutes of "fxime. .

&

L iw’ddid,f b 10 take this QppNunitylto.thank‘you for participatiné in Round
. The particip } rate for Round |l was 100%. Your continued participation in

Round Il is al atly valued and appreciated. -
. . o - :_’,v".‘-‘,\ e‘)‘v“:‘ ."; A . ] ’ ) o
It is not necessary to return this Agpe‘s&onnaire- through the- mail as | intend - “%} @
to collect questionnaires, whenever possibl'eriﬁ pgrson.” | willbe contacting you '
in the next few days to arrange for an appropriate time for pick fug;s ,
| am Iboking forward to your responses and hope to#e sendipg you a S |
| | T ey

summary of the study results in the new year.

) et

[ ]
N

“Sincerely

o -/ LidydSteier’ ,
I N ; // ' Dgctoral Candidate
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ROUND Il
QUESTIONNAIRE

© _ ¥OFASTUDY:
L% ew . g

op

N VR

Lioyd Steier
#Dept. ot Ed. Adm.
- U of A, Edmonton

. ' . “



* The following was contained on the lnside oover of the Round Ill Questionnaire: -

Mrs. J. Bererton ‘ -Toochor, Edmonton Ptbllo :
. .o J v . ""‘f{'*
Dr.G.Bevan -~ = ,-Dlrootorol Currioulum Branch,
© Dr.T.Blowers ’ mmm Review, Reseerch
: "~ Lisison, Edmonton Public
Mrs.G.Cathcat  ° -Teacher, Edmonton Puptic
Mr. A. Donovan -Education Specialist, Apple i
: E ¢ ) C.M. - . 4
. o . ,
- ~Mr.N.Feditka , Prmclp.l Leduc County
Dr.S.Hunka® -Dlrootor of Educational Research S\L
o Services, UofA R
Mr. G. Koy ' -Computer Literacy Consultant; 4
T Edmonton Separate . SR IR
Dr. M. Petruk ‘-Profmor of Educoﬂon. UotA .
Mr. B. Pitzel | -Toochor, VIco-PrIncfpol Leduc \ | |
: bc R.Schienbeiy - - -Exoeutlvo Assistant, Stnthoonn ) v
o County » . e
Ms.P.Redhead . -Consuitant, Microcomputer Sorvlces.
T 'EdmontonPubllo ) v
., & Dr. G. Romaniuk -Associate Chairman, Department ﬁ;
: of Educational Psychology, U of A Co ‘
Mr. C. Roxburgh - -Associate Director, In-Service
: By ‘ Manager, Computer Te Iogy
o Project, Alberta Education’
Dr.J.Thiesssn -Vice-President Research and 5 »
! v - Development, Novachem -
.. |lswontoresltd: . Fe
MM dTavers -Learning Systems Branch, D S ‘N
o o Advancea =ducation - " ’
«»1} _ Mr.D.Wighton '-Cloodnghouoovuonaoor. . AR
- Dr. P. Wright -Ihmgorbbtfbudeydomo Team, - s
T ) lnlonnotlonSoMooo Edmonton Public o
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“t -

- This questnonnanre oompnses Round Ill of a three round study on \‘Gomputer
Jechnology and Education.” Ve(y brieﬂy the study has prooeeded as tollows

ﬂ; “In Round | of the study panidpants were interviewed-and asked to identify
" " those developments over the next five years, which were either probable or
; .of the continued introduction & computers to education.
gy -5+ *1.,. Data,obtained in MBtind 1 were summarized and categorized into one-hundred
o . statements about the future, These statements were included in a Rqund Il
G _ questionnairg,whefpin garticibants weré asked to rate the probability and
Bc\ ‘desirability;Qf each of. the statements. Data obtained in Round llwere .
, citegonzed on the basis of participant rating of probablhty and desirability:,
Seventy-six of the Round i statements, while important to the overall study, were.

dropped-from Round [il. The Round 1 questnonnalré'conmsts,ot tue remammgm, B g
twenty- four statements about the future. .. _ ’
-8 " ‘ - }' o . V q

The twenty- -four statements contained.in thls questlonnatre are placed in
four sections on the basis of previous participant rating of desirability and _ :
probability. Each section is clearly labelled with appropnate instructions S
contalned therem ' -

'%;

You are reminded that individual responses will remain anonymous
6 ’
Thank you for yoJr oontmued cooperatlon -

‘ . : . ' Lloyd Steier - A
L ' " . Doctoral Candadate -
C o , Dept. of Ed. Admin. . '
&W _ . ' .- - 7-104 Education North-
‘ I . U of A, Edmonton o
ok T e ph.435-5028 -~ .

‘0rp32-3094
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- SECTION {
ROUND i STATEMENTS REGARDED AS HIGHLY PROBABLE AS
& WELL AS HIGHLY UNDESIRABLE -

(f you disagree with the overall group response for any of the statements
please use the space available in part bto state the reason(s) why you
dnsagre@ ). .

Much of the newly acquired computnng equipment will be
. underutilized.

a. Ofgreatest Q0 Qt gcheck as many as necessary) ,
provmcl" ove school level , . .
___regional level . -— umverslty level
— Systemlevel ?'N ,“ —other level, please specnfy

wum*xié - Y

;
. it - v«‘mfﬂ : e
R 5 ) ] . o ‘ et ST

b. Recommended "hu’cgs for. reduomg probabuhty

2. A Iarge a Eunt of commerenal educatlonal courseware will be
3y . develo b&gdi\dduals who do not-have a background in
| educatien,
a. . Of greate@ﬁ W{ Ycheck as many as necessary) .
provinctal level - __;,_,school level. -
—_regional levek~:+._°_university level .
—system. level ; otne‘i level please specufy

v | b. Reeommended strategnes tor reducmg prqbabtluty

L s IF



| 3 " A large portion of software that is produoed for the educatton
| market will be inappropriate for use in education.
a. Ot greatest concem at: (check as many as necessary)

—__provincial level ___ sc¢hool level .
—_regionalievel  ___ university level :
- ___systemlevel : other tevel please specnty

: b Reoon'm!ended strategtes for reducjng probabtlity

.“'

T % Software ﬂlcacy W|ll contlnue to- create problems
' ‘a. Ofgreatest concem at: (check as many as necessary)
w‘ﬁrovmctﬁ ol _ .'échool level -

_i“regional level - 2 umversnty level
____system level | *___other level, please specify

~b..Recommended strategies for reducing probability:

‘t



5. Conhdenttallty of files and information will be a problem.
a. Of greatest concem at: (check as many as necessary)

—__provincial ievel ___school level
___regional level umversuty level
—___System lavel ____other level, please specuty

- b. Recommended strategies for reducing probability:

6. Many students without a public school background in-

computing wit'be seriously handicapped when they ente
'year post-se ry courses. .

A of greatest concem at: (check as many as necessary)

provincial level - __ "school level

—__regionallevel  ___ university level :

system level other level, please specny
4

b. Recommended strategies for reducing probability:

270
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. Differential rates of adoption of computers will contribute to
- inequities in the education system and provide another
example of the gap between the haves and the have nots. .
a. Of greatest concem at: (check as many as necessary)
—__provincial level ___school level
___regional level —___university level
—__system levei — other level, please specify ’

b. Recommended strlegies for reducing probability:

Y
)

In terms of funding for all of the areas related to computing,
money for hardware will be the easiest to obtain.
(Clarification: Some individuals perceive there to.be inadequate
funding for areas related o computing, i.e. facilities, coursewars,
staffing, maintenance.) L

. - a. Of greatest cpncern at: (check as many as necessary) -

—_ Pprovincial level ___school level R
—__regional level —-_university level @
____system leve! __other level, please specify _

b. Recommendyd strategi‘a_sk for reducing probability:
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- v
)

9. Some individuals will perceive funding as being diverted from ‘;
other needy areas in order to support computers. '
a. Of greatest concem at: (check as many as necessary)
. _——__provincial level ___ school level , -
- ___regional fevel — university level '
© ___system level .__other level, please specify

| ) b Recoinmanded strategies for reducing probability:

|

/ .

10. - The development of courseware suited for education will be a
major problem. - - | ~
. a. Of greatest.concerm at: (check as-many as necessaty)
— Provincial level _-_school level
—regionallevel - __ university level ‘
system level —__other level, please specify

’

DY

B ° . ‘
b. Recommended strategies for reducing probabiiity:

ot

/
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- w

R % ‘

computer related changes in education. (Clarifiafion: Most

o213

o1, Exlstlng inertia or resistance to change will mh@@%:neaningml“:, |

individuals interpreted rnoaningful chango as an integ
computers into the curdculum:) .

~ a. Ofgreatest concem at: ’(chod(asmanyasnmary)

¥

— Provincial level ~ ____.school level
___ regional level — University level
_____System level __ other level, please spociiy

b. Recommended strategies for reducing probability: -

12. Many talented, knowledgeable people in the area of |
computing will leave education. (Clarification: Individuals may .
leave for a variety of reasons, two of the most often cited were better
opportunities and/ar frustration within education.)

a. Of greatest concem at: (check as many as necess&y)

____provincial level - ___ schqol level
___ regional level +__ university level
___System level . other level, please spacnfy

N
a \
_ b. Recommended strategnes for reducmg'Mulny*

¥



