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s B A ;AQSTRACT .
Theepurpose of this study was to deSCribe the Current

! . »»-.

ﬂg 1mplementation of mncrocompufers in. 501ence educat1on in the :

f‘x_7

@

locat d1str1ct The ;ntent was to prov1de 1n51ght regard1ng
ﬁthe state of the 1mplementatton the determ1nants whtch are
hav1ng an eF?ect on the progress of the 1mplementat1on and
soine probable d1rect1ons bf future actTV1ty ‘
' The 1mplementat10n prOcess was exam1ned through case ¢
study methodo]ogy 1nc1ud1ng two areg w1dewsurveys over

N ’l J

h three school d1str1cts, school visits fo{ d1rected and 1?

@ o

non dtrected observatwon and 1nterv1ews w1th 1nvo]ved

’i‘teachers and stud' ts A concemter1ng modet for case

'research was developed and ut111zed 1n -an attempt to. prov1de‘

o :
iy .
o ,

~} : ‘J‘ In the 1n1g1a1 phase of the study telephbne 1nterv1ew

'both breadth and depth 1n the study process

-

['“J'techn1que was us % 2 ov1de a broad p1cture of the state

».‘.;of the 1mplementatwon A apld expans1on 1n m1orocomputer -

w_;“mqumbers and 1nd1cat1ons of extenstve teacher 1n 1vement

-

were 1nd1cated by the data At the same ttme sc1ence 3;
‘;teacher 1nvofyemeht ‘was found. to be at a Ievel cons1stent |
.“Qfﬁw1th a very early 1mplementat1on stage | |
| Subsequent to th1s study phase seventeen schoois wereA'
‘selected and.. d1rected observat1ons and teacher 1nterv1ews
f"were conducted Th1s phase was 1ntended ‘to determ1ne the ;.'.

.,,reasons and. the " h’anWSms through wh1ch sc1ence teacheﬁ;

“1_:had become 1nvolved 1n the mtcrocomputer 1mpPementation ;the

'present d1rect1ons the teachers were pursu1ng, and thetr



o _ ST
.} , ST e

expectations for the future Five involvement nechantsms“
| were 1dent1f1ed of whlch prev1ous computer eXposure or |
’ 1nterest appeaeed most 51gn1f1cant | s |

| In exam1n1ng\the factors 1nh1b1t1ng the spread of the
‘~f1mp1ementat1on the researcher 1dent1f1ed three ma1n areas ofl
sconcern. Hardware avawlab111ty and software ava1lab1l1ty and
'dualﬂty were the»most 519n1f1can{ of these At the same

"jtime f1ve factors were 1d€nt1f1ed wh1ch appeared to sustatn'

. and sgread the 1mplementat1on I S B
: In ‘a paral]el phase.of the study a number of student }L///%\’ o

_,small grdup 1nterv1ews‘were used to obta1n student
1percept10ns.of and responses to computer‘based-education
k» issues. F1nd1ngs 1nc1uded hagh Levels of 1nterest and
fuenjoyment ‘a sense of personal accompl1shment 1n‘master1ng .;; PR
‘v;the technology,'%nd a generally p051t1ve overa]l att1tude

2%y

toward computere-1n the classroom.

The final phase of . thé‘study 1nvo]ved a deta11ed - -
exam{nat1on of s1x sites over a per1od of ten months. Fro@ v
th1s phase a ser1e§ of descr1pt1ve case statements were | o
drawn up as examples of the process and progress of the '\d

1mp1ementat1on In add1t1on é defph1-like" 1nteract1on
‘jw1th teachers was used to generate»a set of pos1t1on

h~statements regard1ng the human1st1c\use of computers in the
&Y
. s \

P | |
The overall f1nd1ngs of . the study are presented in fhe

_schools

context of preva]ent mbdels of 1mplementatlon drawn from the y
) 11terature The f1nd1ngs w1th respect to th1s part1cular'

A

oo
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i'nplevmen‘t'ation asuggest some change,s_'lto current

inp]e'ﬁﬁ%ntatjon ‘models may be War,r'énbéd‘. o
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*ﬁ-computer

Chapter 1 |
. INTRODUCTION TO THE STUDY
. Do not my- fr1ends assume that the system will
_ automat1ca]1y ensure that- this most vital of new .

technologqes is put‘to~good use.. You must take the

~time to grasp it, to understand 1t and to help.

dec1de how it w111 be w1se]y used to benef1t us al]

(John, Madden "Julia’s Dilemma" 1980) /
The structure of th1s report 1s as follows: this'chapter'ﬁ
.1ntroduces the study,vdescr1b1ng the general nature of the
study and giving ‘an oyerynew of method.,Chapter 2 prov1des-a:
{fevteW'of the‘literature whtch conStttutesvthe theoreticatC
framework of the study Chapter 3 deta1ls the research
'method Chapter 4 descr1bes the pre11m1nary and fo]fow‘up ’
‘survey phases of the study Chapter 5 descr1bes the
' pre11m1nary s1te v1s1ts and poses some gu1d1ng quest1ons for
sucess1ve phases of the study..CHapter 6 dea]s with student’
,percept1ons pf the computer and its use 1n the c]assroom
Chapter 7 d1scusses)the deta1]ed s1te v1s1ts which prov1ded
ht descr1pt1ons of . A ser1es of para]]el cases 1nvolv1ng six

.area schools Chapter 8 . summartzes the f1nd1ngs of the study

R and proposes some further research "g~

1 1 Background to. the Study o »
o It 1s Just forty years s1nce COLOSSUS now-be]ieved to .
have . been the ftrst electron1c d1g1ta1 computer (Moccioia;

1980) was powered up to ass1st the Br1ttsh ‘war effort1
ENIAC built 1n the 1aborator1es of the Un1vers1ty of

Pennsylvan1a and put’ into operation in 1945, was, until

recently, be11eved to have been the first fu]]y electron1c

L4



These’devices. de11berate1y fashloned to- rep11cate 1og1c
operat1ons in a manner s1m11ar to the manner Ain wh1ch such
aoperat1ons wou]d be carr1ed out by human cler1cs,'
represented a teghno]ogy qu1te un11kezany 1ndﬁstr1a1 ~
;;‘technology which precedag it. Inm theryears s1nce -that -
h1stor1c occas1on computers have revo1ut1on1zed act1v1ty 1n
.sc1ence bus1ness and industry. Today they are a pervas1ve
part of our éveryday lives. | - o |
| As early as the 1ate 1950’s. educators worK1ng at:
Stanford Flor1da'$tate, and Dartmouth,vbegap.applywng
computers to the‘tasks of instruction' (Chamgérs and
Sprecher,’1980)u Follow1ng extens1ve exper;gental work
through the 1960’s.vmany pred1cted w1despre:d adOpt1on of
the dev1ces for educat1on It was further assumed that the"
‘}1mpacts on classroom pract1ce would be substant1al Others
gma1nta1ned that 1mp1ementat1on on a 1arge scale was un11ke1y
40 occur rap1d1y,v1f ‘eVer . 0ett1nger and Marks (1968) ?or

_example, suggested that systems amenab]e to the 1ntrdduct1onA

: of.technology are character1zed~by cons1derab1e 1ndep§ndence

on V\

from other systems. well developed research too]s, and '

"clearly spec1f1ed and pec1f1able goals. These are not

o character1st1cs typ1c'l of the schoo] system, in the1r 'gﬁ‘ﬁg

-op1n1on In add1t1on o character1st1cs of the system,

.0ett1nger and Marks _lso 1dent1f1ed téacher res1stance and g@

’,hardware re11ab111tyvas probable trouble areas Opt1m1sm .



study usﬁég the De]phi-technique (Doyle and Goodw111 1971),
which predicted w1despread adopt1on of computer assisted -
instruction in secondary schools by the late 1970' ‘Such
adopt1on did ‘not occur. Godfrey (1980) suggests two reasonsgp"
forfthe failure of the educationaf'revoTutton ghe‘Delphi
predicted.'Dne was thetresistanCe of the teaching . ‘
estab]tshment and the other was the«tendency of ear]y
fadherents to become caught up 1n the “Fasc1nat1ng
techn1ques (i.e. techn1ca1]y 1nterest1ng aspects of the “
: hardwaﬂe and softwareg wh11e fa111ng to pose deeper
educatwonal and ph1losoph1ca1 quest1ons wh1ch may be ra1sed
. by the use Yof -this technology |

' 'Yet.s stantial numbers of computlng dev1ces are
;appear1ng in the schools The . rate of acqu1st1on 1s also
‘accelerat1ng ’Petruk (1981) reported on m1crocomputers in
AlbertaiSChools as’ of December 31, . 1980. He found 256
.m1crocomputers in use in c]ose to 12% of a]] Alberta
schools. These numbers have. 1ncreased rap1d1y,2 w1th

}government support S1m11ar programs are underway in other

ftprov1nces Br1t1sh Columb1a has carr1ed out a p1lot prOJect

h"(Forman,_1981) and 1s proceed1ng toward w1de scale
: 1

»a1mplementat1on Dntar1o has gone as far as- draw1ng up

vspec1f1cat1ons for an . educat1ona1" m1crocomputer and a

2 The Honourable Dave thg, M1n1ster of Educat1ow for : the

. Province of Alberta, speaking at the Alberta: Soc1ety for

- Computers .in Education conference on October 23, 1981,

.. stated that the expectation of his department was that the
, prox1mately 1000 microcomputers currently 'in the. schools.
the province woutd triple by the Spring of. 1983. He

. urther suggested that this growth would be encouraged and

'Qass1sted by h1s department .

‘1_“



I .’ 4
v-consortlum of Ontario companles has been formed to bu1ld
th1s spec1f1c product |
' * Such a rap1dly accelerat1ng pace of acqu1s1tlon 1s
':'rather alarmlng ngen our rather l1m1ted Knowledge of the
- ot -

potent1al 1mpacts of w1de scale classroom use.. The t1m1ng of

.this adopt1on appears to be dr1ven as much by econom1c,'

'ssoc1al andvpol1t1cal factors as by any perce1ved need for

*the technology on “the part of. teachers as a whole There are
dmany forces whlch m1ght effect sthe adopt1on of a complex

‘ technology 1n a complex social system -The 1n1t1al
dlrectfons in wh1ch such an 1mplementat1on moves may largely
‘[determ1ne the flnal outcome3 For this reason 1t seemsrﬁ\
‘fappropr1ate to study this part1cular change process at an .

early stage in 1ts development We should heed Madden s

1

(1980) warn1ng -As he suggests, we cannot assume the system o
w1ll ensure that computers are put to good use. It would |

seem of cr1t1cal 1mportance that we exaane th1s

3 Maruyama~s (19631 not1on of mutual causal1ty is poss1bly ,

- applicable here. By mutual causality is understood a process.
by which various parts of-a complex ‘system influ€fce each
other.. Thus, rather than a one-way causal model ,. where a

’ change in ' x" brings about a change in 'y'; the mutual.

causal model 1npl1es that a change in ' Xx’ may bring about a
‘change in 'y’ , ‘which then results.in a further change “in '
“x' ., This can be modelied as a."loop". Such mutual causal
loops can; -in Maruyama’s terminology,  be e1ther'"dev1at1on et
_counteracting” or "deviation. ampﬁﬁfy1ng Change processes, -
of which technology 1mplementat1on is an example, m1ght be
‘expected to exhibit causal *loops which tend to incréase.
diversity and change, that fs, amplify. deviations, and =~ '
causal loops which tend to. preserve the status quo, that:is . ¥

't}counteract deviation. Maruyama's treatment of deviation

-‘ampl1fy1ng\mutual causal process proposes that the initial” //

- directions of activity may have & substantial bearing on the ‘
" development and d1rection of a%change process such as the
_adoptlon of a technology -



- successful 1ntervention’may be small.

1.2 Statement of the Problém . - . ]

>

tmplementJtion_very c1oSeJy, in an attempt toioptainta'
3 L # ' o ’
wholistic understanding of the process. Only through such -

understanding'witl educators be in afpositton to influence

’the‘continued development of the enterprise. It seemg very

11ke1y that the computer w1]1 be(w1de1y used. Whether th1s

'use w1l1°be "wise"” use is unclear The w1ndow for=

[4

i

\
. The implementation of computing'devices as an integral _“

"part“of the curricuiumrjnfschoo]s_is problematic in.a‘number

- of wayst First, we have 1ittle knowledge of the effect the

%

technOtOQy_mﬁght‘have'on the rolevbf'the teacher pr of the
student. Computer syetems intendedhto.carry out instruction

may be vieuedlas-threatening to teachers Even systems

'.fclearly des1gned to ass1st teachers to carry on 1nstruct1on

. may suBstantJalty a]ter teacher ro]es. When caught up in the
) g v T =4

f;rtechnology, it is easy-for researchers to ignore this issue

'*Baker”ttg71)4 forfexamp1e,.rev1ewed six maJor computer based

y1nstruct1ona] management systems, and noted that none of the

i,,publtshed reports exp]a1ned how teachers made use of the

,reportwng funct1ons of the systems or- presented any. ev1dence

- of a more effect1ve role for the teacher

f Even g1Ven a c]earer idea of teacher role in the -~

.*presence of the techno]ogy, retra1n1ng and reor1entat1on of

i teachers may be requ1red Bent, L1ebow1tz and Krawec (1980)1,

."have commented on the magn1tude of a French goverdment



project which will instat] 10'060 microcomputers in the
pub11c schooP-system and 1nvo]ve the tra1n1ng or retra1h1ng
" of 10, 000 teachers to worK w1th the maCh1nes in the v |

‘ classroom Dennis (1978) has spec1f1ca]1y addressed the
quest1on of 1nstruct1ona1 app11cat1ons of- computers in the
classroom He suggests that the 1eve1 of proficiency
necessary to adapt the computer to the instructional process
_1s difficult to atta1n w1th on-the- JOb 1nserv1ce tra1n1ng
_He advocates a much expanded pre serv1ce program of
_jnstruct1qna1 comput1ng 11teracy In the absence of a
_whol1st1c v1ew of the 1oca1 1mp1ementat1on, 1t 1s d1ff1cu]t

*to even propose an appropr1ate course of tra1n1ng, at either
_the pre serv1ce or the inservice 1eve1 -

.~

Th1s stems, in part from w1dely d1ffer1ng percept1onsv
as to the appropr1ate role for the dev1ces in the classroom{;
Bent (1981) report1ng on a maJor 1nternat1ona1 conference
- oon, computers in- educat1on he]d in Lausanne, Sw1tzer1and

.noted.

"It’s clear, even in this select group, that o
"computer 11teracy "is badly needed.:For example, I
doubt that many attendees yet understand: the
impor tant differences ahong training in computing
- science and technology, the use of.computers.as an
: instructional medium (CAI), and the use of computers
- as a tool to manage: educat1on (CMI). It is . also .
fapparent that many workers in this field are either = =
~ignoring .the experience of others-or failing to. use
-established techniques, such asestat1st1ca1 analys1s
or -theories of instructional methods. For some, any ..
~use of the computer for: education qualifies as
computér assisted instructioh .... Come to.think .of
it, as/& group the conference attdﬁdees seemed to
.represent the same generic types found r1ght here,
: 1n50ur very own Prov1nce of Alberta.” Ap. 7)

Onﬁanother»occas1on, Bent (1980) ra1sed as an 1ssue ‘that



.'-mahy practioners/are "reinventtngwthe wheel ... becausefof a
'lack Qf an overa11‘p1an gu]del1nes, ‘and comprehens1ve
31nformat1on regard1ng the use of computers in educat1on ’

” M p. 18). | , |

;_iuch;broadly baSed'concérns might be expected to also

apply'at»the otsCioTtne ]evelt Computers may be applied;~
'different]ylin differentno;sctptine“areas. A recent taski

i force}§tudy‘reoorted oy‘Chambers and Borkl(1980) noted the
two oiscipline areas'of'mathehatics and'sctence4 as the:

fheav1est users of "computer assisted 1earn1ng in United IR

&

States secondary schools The. present study will focus on

sthe use of the m1crocomputer in science educatjon; since it

A

s_seemsrlmkely that a w1oe d1verstty.of applications w111'be

found in this otsciptine area. At the sapge t1me it is

unclear how such use 1n sc1ence w111 be viewed w1th1n the

. schoo]vas a whdle. 1f~’computer ]]teracy, is not,w1despead;
-aS'has:heen tmp]téd’by Bentg(1981) a co11eg1a1:supportive'
‘Hatmosphere could be d1Ff1cu1t to atta1n w1th1n the school. ‘f .

It wou]d be. regretab]e 1n the: op1nﬁon of this researcher

4 Use of these techn1ques in science’ educat1on have a
. considerable history. Kotak and Goddard’'s 1966 paper, reports

use of .a classroom computer in grade 12 physics to 1ncrease
~computational efficiency and extend the. range of .
. observations in-a 1aboratory on the pendulum. Bork’s 1968

- paper reports .uses in.physics instruction including tutorial
instruction, computational assistance, and some fairly
- simple s1mulat1on activities. Bork (1976) describes some . : :
much more elaborate simulation and tutorial work done at the e
University of Calfornia at Irvine. Work in chemistry done by ,
"~ Stan Smith on the PLATO system at the Univesity of. I111linois
" is illustrative of some potentials. Sugarman (1978) has"

B ~described some of Smith’s work, as well as that of Bork. The K

Open University of Great Br1ta1n also reports use of
~tutorial and simulation pacKages. in science education
f~(Brameri_1980)‘1n a distance education environment.



if the use of microcomputers tended to widen the gulf
between the.sciences and'hUmanities, in the minds of»eﬁther
_ o a _

d',
-~

teachers or’ students ‘ o
| A fourth area of concern is the potent1al 1mpact of
computer use on the curr1cu1um Teacher med1ated 1nstruct10n
produces a currlculum in. pract1ce wh1ch may" dev1ate to a 1'f1'5
greater or 1esser extent from the curriculum as des1gned In |
some 1nstances teachers mayiﬁe’g1ven cons1derab]e freedom in -
structur1ng curr1cu1um Regard]qss of one’ s ph]losoph1ca1‘ -
position on the destrab111ty of such pract1ce,'1t
_poss1b1e that extens1ve classroom computer use could alter
this: h1stor1c re]at1onsh1p The packag1ng of substant1a] N
hamounts of . curr1cu1ar content in computer form could resu]t
inma r1g1d1ty wh1ch would 1essen teacher contro] overf'
B content dec1s1ons Furthermore the nature of computer‘ ';
ct1v1ty could alter perceptlons of d1sc1p11nes through
.change of emphas1s Extens1ve use of s1mu1at1ons over, _
,hands on 1aboratory exper1ence could occur' fdr example,'
k alter1ng the emphas1s on psycho motor sK11]s relat1ve tor
cogn1t1ve understand1ng ' . o : ‘. o
| F1nal]y, impact on curr1cu1um and on teacher roJe m1ght
.be'expected to be great]y affected by thezpattern of
| computer use wh1ch‘emerges There are alternate concept1ons
',of the mos t appropr1ate’ways "to use these dev1ces often
| eflect1ng a partlcular view or ph OSOphy of educat1on
1 Frenzel (1980) appears to v1ew the greatést potent1a1 as
7that of "computer ass1sted 1nstruct1on*‘ In this mode the
o : v A o 3



pcomputer is used etther to dr111 concepts an automated

‘_‘worksheet w1th 1nstant feedbacK ~or to dtspense new

'1nformat1on as a tutor ‘Large scale prOJects such as the

M1nnesota Educat1ona1 Compu 1ng Consort1um (MECC 1980),
; ! '
have been set up to produc

-programmjng. In the Br1t1 h Co]umb1a prOJect repor ted by

- Forman, uti11zat1on for computer a351sted 1nstruct1on was

',stated as the pr1me obJect1ve of government in 1n1t1at1ng

dthe-prOJect Travers (1981), in develop1ng a mode] for

1mp1ementat1on 1n A]berta ‘schools, c]ear]y recogn1zes w1der

- e’poss1b111t1es but thought 1t adv1sable, in h1s study, toj;f'

restr1ct act1v1ty to dr111 and pract1ce because of the
programm1ng d1ff1cu1t1es 11Ke1y to be encountered by
teachers _ ' ‘

' Others have viewed the computer as capab]e of prov1d1ng
a r1cher resource for classroom eXper1ence (Kotak and
mGoddard,_1966, Bork, 1968 1976 Papert 1972; t]pson,,1979{v
 Dwyer, 1980 Thompson, 1980; Abe]] 1981)' Luehrmann (1980} ,
'5;1n assess1ng the role of techno]ogy in sc1ence educat1on

'has remarked on the uses of 'appropr1ate techno]ogy " wh1ch

‘A;have progressed. w1thout much pub11c1ty or. systemat1c‘fi

support" He sees the computer as “... an a1d in ‘ |

understand1ng a w1de var1ety of trad1t1onal subJects . He'f

‘"suggests the use of the computer 4o so]ve problems, search

‘and/or d1ssem1nate-1nstructiona1p,'

‘for data, and to create 51mu1at1ons and els Whether suchffl'

uses are 11ke1y to become prevalent is unctear, however The

,h’percept1ons and exper1ences of teachers and students,



_together with pressures from within and w1thout the schooTs,

. can be expected to shape these act1v1t1es in.a- substant1aV s

\,' .
. 4 o
way.

The focus of 1nterest 1n th1s study w1TT be 1n the

chassroom 1mpTementat1on of the m1crocomputer in secondary

,sc1enceueducat1on As has been 1nd1cated prev1ous]y,6natura1f

'sc1ences have. been the area of second h1ghest ut111zat1on of

-

'“vcomputer ass1sted Tearn1ng in the Un1ted Statesv(Chambers

'and:BorK, 1980) s Targe var1ety of poss1b1e usage mode]s.;.T

shoUTd therefore, be avawlab]e In add1t1on, by the |
‘secondary level students'shoqu have deveToped cons1derabTeT

.- .
sKJTT 1n man1pu1at1ng formal Knowledge and reasonably

o rcompTex phys1ca] mechan1sms From the curr1culum po1nt of

“}theony,_1nvolve computer use:

,.te er- student mach1ne envrronment 1nteract1ons wh1ch may

view, topwcs of study are deaTt w1th 1n a manner requ*r1ng

'}-}cons1derable cogn1t1ve complex1ty Th1s, 1n turn 1mp11es a

i'breadth of teach1ng and ]earn1ng act1v1t1's whlch coulﬁ

K

PTY

1. 2 1 The Purpose of the Study ‘\ R - |

"A The purpose of the study 1s to contr1bute to our- .
-3 . - T

”;-understand1ng of the dynam1cs 1nvolved 1n the current
Jf1mp]ementat1on of m1crocomputers 1n the cTassroom Th1s

'T'rsuggests an - 1nterest both in descr1b1ng the current TocaT

(S

,s1tuat1on as it exists. and in determ1n1ng the;adu‘

";be act1ve1y shap1ng the d1rect1on of 1mp1ementataon The

'area of spec1f1005tudy 1s app11cat1ons in: sc1ence educat1on

S




oAt thé'juh}or_?ﬁﬁ senior high schoo]tlevel.

1. 2 2 ,.mt,r Quest 1ons Addressed by ‘the Study
I/ dgsCr1b1ng the 1mp1ementat1on an attempt w11] be

: ;made t/ amswer the fo1tow1ng quest1ons

1":1. -HQf far has the 1mp1ementat1on progressed in. secondary
| ‘SQ"B’\Ue edUQatton') -

2.f}th are tne part101pants in the 1mplementat1on process
'~Qaqﬂ What rOles do they play7 -

}h{édeWHﬁt 3ppear to be the ‘ma jor. determ1nants of

| vi1mf1QHentgtton at th1s stage in the process9

in.4;~fWh@t d1reottons would seem most appropriate in

) ';t fhrthertng the prOgress of the 1mp1ementat1on7 L

. | }h@%e emp1r1ca] QUest1ons prov1de the content and

'ywsetttmg tprough wh1ch the fol]ow1ng theoret1ca1 quest1on is”
«addre§56q ,‘-”/ ,

o 5, ;IQ £H1s p@rt1cu]ar'1mp1ementatton adequately descr1bed |

| 'w\thtn the Qonf1nes of ‘the. maJor 1mp1ementat1on mode]s

.”iphopQged 1n the 11terature°

-y

:'1 2 Q 1 some Que5t1ons of” Interest

jn approach1ng 1n 51tu research the researcherj.JH

x must endeanur to be open to the poss1b1l1ty of’ many

'-b1Nf1ugnce5 Wh1ch Cahnot be forseen At the same t1me, ‘
:ﬁftchFf§1n broad areas were preJudged to be 11Ke1y areas of
'1Htenest In thts study. the teachers and students are

' "}-:ttHQ \h1€f actors'ln the 1mp1ementat1on ‘As such, the1r

DER pg”c\pf‘ons in terms of Knowlege att1tude b1as, and




understand1ng, both of the technology per .se, and 1ts
:'effect on; the educatwonal prax1s, were assumed of
: cons1derable 1mportance The foltow1ng quest1ons may R
serVe to»g1ve some "f]avour' of these areas of 1nterest;
1. How. do teachers percept1ons of the computer ff
influence thetr,ut1]1zat1on (or non ut1lxzat1on) ,
| ap ach? . b ; | .v{ ‘.v - f
2,,~1gi:22re an apparent re]at1onsh1p between teachers,
educat1ona] ph1losophy and the1r approach fo Af:
“computer use7 Is this 1mpacted by env1ronmenta1
fifactors (government admlnwstratjon, students,
.‘curr1cu1um) . e ’

g.3."Do teachers: and/or students perce1ve sh1fts 1n ro]eb

,or 1n classroom atmosphere as a consequence of the .

'f1ntroductlon of m1crocomputers7 If S0, what is: the

- nature of these sh1fts, and how do these 1nf1uence .

'.the curr1cu1um in pract1ce

u‘4.V_Do teachers percept1ons of the computer n’;~n

:educat1on undergo change on the bas1s of short term*.*

exposure to th1s med1um in- the ctassroom’7 If sO, - h;-“

“;what ways do they change'> \; ”7 'e'f*tlj ‘”~

"5;4~Do teachers perceptions of - the curr1cu1um 1n

§

.- pract1ce change on the ba51s of short term use of

vth1$ medwm’7 Do aspects of the. d1sc1p11ne take on ;..v
' Oew 1mportance° Does thetr understand1ng of ‘the . '-ja,

’37£;1l nature of the d1sc1p]1ne appear to chanc_:;e'> 'f-if ::/j.'e

' ,4Q#i Do teachers perce1ve 1ong term (f1ve to twenty f1ve

1.



BRRE)

- years) curricuTum effects through use of computers
etther 1n the’ nature of the prescr1bed curr1cuTum or

T in the curr1cuTum as 1mp1emented° If so do they _
FeeT the effects w1TT be pos1t1ve or negat1ve7 Do
teachers feel any'sense~of.contro] over<these B

 effects? | L . Py

| 1 2.3 Descr1pt1on of the Research Method ‘
Th1s study attempts, through a natura11sttc case study”
approach to descrtbe the 1mp1ementat1on of m1crocomputers

'tj1n sc1ence educat1on at the secondary schoo] level. W1th1n

fn;the stated deT1m1tat1ons of d1sc1pT1ne and grade TeveT ~the-,s

_study attempts as ‘broad a descr1pt1on of the. 1mp1ementat1on;
;as poss1b1e Accord1ng to L1ncoTn and Guba (1981) thei_ .
_natura]tst1c methodology assumes that the nature of . truth

"‘statements about comptex soc1a1/behav1ora1 phenomena are.

CQntext bound These authors suggest that such phenomena can.

best be approached through "th1cK descr1pt1on They further
-Zdescr1be the quaT1tat1ve method as’ espec1a11y weTT su1ted
':to study1ng 1nstances in actton There is autendency to

'”:ncharactertze case study method by what it is-hot"*'This may

-_j'der1ve from a methodoTog1caT debate between schooTs of .

"]feducataonal researchers wh1ch JS now in- 1ts second decade,

'}f'as to the apprqpr1ateness and truth cTa1ms of the1r x i- :°~vf:

“V“respect1ve methods It appears; to th1s researcher. tO be htfv'

3

'T»unproduct1ve to enter 1nto th1s debate Rather 1n the

ﬁfcontext of the study of a compTex dynam1c process, 1t seemngfzﬂtAﬁ
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appropr1ate to Judge the value of the methodology pr1mar1ly
on pragmat1c grounds S S ‘ | L

For the purpose of th1s study, thebmethod is desCriped'
as an observattonal approach whtch attempts to 1nclude |
'w1th1n its purv1ew any potent1ally relevant factors wh1ch
~may affect the progress or dtrect1ons\of the. phenomena under -

.study This was 1nterpreted to mean that the research method.
: should rema1n open to changes in. observatlonal procedure,
part1c1pants; and venue where such changes appeared
appropriate on the basts of -working hypotheses developedj"in
sttu".]The.directlon is’towardhthe:development‘of *grounded-
1theory}'lélaser and Strauss;-1967;'$n;}h and,Pohland, 1974)
5ﬁhaying potential'pragmatic value, | | _.

The methods wh1ch were employed are dealt w1th 1n some.
deta1l in chapter 3 Presented here is a br1ef overv1ew
“Four school dtstrtcts in the greater Edmonton area were
contacted and 2 l1st of schools. drawn up whereygeachers were

1nvolved'at ‘some level-1n tmplement1ng mtcrocomputers

,-f1n1t1al data on the extent of the 1mplementat1on was

*obta1ned by a telephone survey of pr1n01pals in forty ‘seven
;tarea schools From th1s 1nformat1on and through d1scus510ns
.w1th board personnel the list of schools was ref1ned to-
.bseventeen schools ov&r three Jurtsd1ct1ons The main

:crtter1on for th1s reftnement was the 1dent1f1cat1on of

tsc1ence activ1ty 1n the school 1nterv1eWs were held in. each o

fj .of these seventeen sohools w1th the teacher and/or in' some

i*{;ﬁcases the pr1nc1pal 1nvolVed Some add1t1onal descr1pt1ve T

a

’ ) - L

b
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fdata‘on the-sites was obtained by-dinectbobservatiOnl‘The_b.

o

- outcomes of th1s phase of the study are described in- some

' deta1] in chapter 5

‘Fo]low1ng this pretiminary ihvestigation stx sites\
Qere se]ebted from the seventeen us1ng criteria 1ntended to
ach1eve a broad v1ew of 1mﬁ%ementat1on factors. These
cr1ter1a 1nc1uped d‘range of times from zero to four years
dur1ng wh1ch m1érocomputers had been: ava11ab1e at the. s1te. -

a range of grade levels from grade e1ght through grade

. twe]ve. a range of science subJect areas; a rangetof sites

V(‘g '

identif1ed as exper1enc1ng part1cu]ar success or difficu]ty.
The’six‘schools were included in a case study to'identify

Key e]ements and act1v1t1es which have been 1nf1uenc1ng thts

‘1mp1ementat1on Techn1ques wh1ch were emp]oyed 1n carry1ng

out the case stud1es 1ncluded d1rected and non d1rected

D

observat1on, 1nterv1ew document ana]ysxs. and d1alogue A

more detailed descr1pt1on of the research method 1s“1ncluded.

A, in chapter 3.

A second activity involved the identification of

‘teaCherSIWho appeaned‘ onvthe basiSfOfvthe'initial phase of

the'study. to have g1ven some serwous thought to ]ong term

1mp11cat1ons of the adopt1on or non adopt1on of computer

- techno]ogy in the schools These teachers then part1clpated
'.15 "De]ph1-11ke" process 1ntended to develop a mode] or
hf*models of a humanist1c educat1ona1 environment employ1ng

1'gvcomputers The procedure 1s descr1bed in- greater detail -

p g

/ﬂfchapter 3. | s IR



The te]ephone survey of forty seven area schools was
repeated trward the end of the study 1n order to generate

some compa

3

ative change data
- 1.3 Def1n1t1on of Terms o .

The use of term1no]ogy w1th1n a comp1ex appL1ed f1e1d
11Ke educat1on presents: prob]ems in that many terms are'
adopted from other fields, and all. terms have mean1ng on]y
hr1n the context of personal exper1ence Top1cs such as SR
| curr1cu1um andv“1mp1ementat1on“ have been the subJect of
'lengthy discourse in the. literature. It is. prec1se1y because
there can’ be cons1derab1e d1sagreement on the mean1ng of |
such terms that they afd 1nc]uded in'a "def1n1t1on of
terms". As such the author does not propose’ these as"“’“
vun1versa1" def1n1t1ons, but rather. as present1ng the sense
in which he is us1ng»the wordsf In sQ,do1ng, one undertakes j;

R
to try to be as 1nterna11y cons1stent as: poss1b1e

Case Study Meﬂhod - an observat1ona{ approach wh1ch
.attempts to 1nc1ude w1th1n 1ts purv1ew any potent1a1]y
re]evant factors wh1ch _may affect the progress or d1rect1ons‘
-of the phenomena under study , f E ‘“j/ |

CAL (Computer A1ded Learn1ng) -2 me thod of u51ng a-
computer such that a student d1covers 1nformat1on or
lconcepts through act1v1t1es such as computer s1mu1atxon or
through programm1ng of h1s own algor1thms g]",q |

CAI (Computer Ass1sted Instruct1on)*- a method of

fteach1ng in wh1ch the computer e1ther dr111s concepts
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pdevious]y presented by other‘means.'or presents new

. '1nformat1on 1nteract1ve1y based on a predeterm1ned

'~,purposes of prescr1b1ng, under some degree of computer'\

'_1nstruct1ona1 1og1c featuriﬁgia 11m1ted numbertof ,""ffm'”-‘“‘“

R

alternatwve routes

CMI (Computer‘Managed 1nstruct1on - irprocedure in fki““l“°”§
}wh1ch records perta1n1ng ‘to student performance are '
.‘,ma1nta1ned on a computer and the data there1n used for

NG o .

1controJ appropr1ate add1t1ona] 1earn1ng act1v1t1es

Comguter--’an electron1c devwce wh1ch processes symbols
in the form of electron1c pu]ses, and is capabTe of -
;mod1fy1ng 1ts process1ng on the bas1s of 1nformat1on

conta1ned w1tth the symbo]s themse]ves Usua11y used 1n the" -

o sense of general purpose computer ; €. capab]e of

-f_;hand]1ng a’ w1de varwety of: d1fferent Ktnds of symbol
tﬂfprocess1ngntasks '

- Contextual Effect --an. effect on a Varlabte under study

.wh1ch resu]ts or’ may resu]t from 1nteract1ons w1th the _"i~
fcomplex 1nterre4ated cond1t1ons perta1n1ng 1n the study

env1ronment

Courseware - sequences of. 1nstruct1ons to a computer

.

_wh1ch al]ow 1t to carry out 1n&1ruet1on general]y of the :ti;th;‘
._dr111 and pract1ce or the tutor1a1 type Imp11c1t in this G

v def1n1t1on, is the 1nc1us1o e ‘content of the . ‘j
.j;1nstruct1on within courseware |
| Curr1cu1um - all of’ the act1v1t1es and outcomes,

1ntended or otherw1se wh1ch can be assoc1ated w1th an
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educationat environment . j .

| klmpact - to make‘forcetullcontact' X iS'Said to impact'

ny 1t changes occur 1n y 1n the presence of x- wh1ch are not"u

i{ observed 1n the absence of X. Thws does not 1mp1y a |

'vs1mpl1st1c assumptwon~of un1d1rect1ona1 causa]1ty of the

 form " x causes y'. ”“ . \'A] '-_..“d

’Imp]ementat1on - the act of prov1d1ng neans for- the

- pract1ca1 express1on or fu1f111ment of 1ntents by concrete
measures, a dynamlc process in wh1ch methods, procedures,
wand/or content become a. part of c]assroom pract1ce |
« Innovat1on.- a dev1at1on from estab]tshed dootr1ne or
pract1ce based on comb1n1ng educat1ona1 variables in new

‘ ways It shou]d be noted that what is innovative in one-
sett1ng may not be: in: another s1nce it must be'related to\_
_the pract1ce in the sett1ng as it ex1sted pr1or to the
r1nnovat1on . B 3 ._

S1mulat1on ; the representatton of a system in- terms of .
"1a model wh1ch 1m1tates the _system in some respects and wh1ch
' can be man1pu1ated such that relat1ons between var1ab1es in
-the model ‘can be d1scovered

S“oi’tWare;w any set of symbol1c 1nstruqtlgns to a

. [computer thCh the computer can d1r 1y use to “ontrol t ff_"'

operatron Gften used 1n refe

- ;moreaspec1f1citerm ys,prefer‘

1ng to coursew [e where theﬁ'j”ffu‘
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1.4 DeTimitations of the Study ‘ |

The study exam1ned the current 1mp1ementat1on ata
number of 1evels beg1nn1ng at, the metropo]1tan schoo]
,d1str1cts 1evel and focuss1ng through pre11m1nary surveys
and contacts down to the deta11ed S1te v1s1ts of siX area ‘d
schools. Cons1stent w1th the overall research plan and given
‘the restrwct1ons on both t1me ‘and resources, the'f01ioWing

constra1nts were app11ed

-

1. The general survey was PeStPHEsEg to forty seven schools
| within three Jur1sd1ct1ons which were polled on ‘two
occasions by te]ephone.'This was.deehediappnoprtate!
procedure Qtven the nature-of the questions tO'be”asked :
vA written. quest1ona1re or s1te v1s1t at th1s level wou]d'
have contr1buted ]1tt1e add1t1ona1 1nformat10n.
.VFurthermore, the te]ephone procedure guaranteed
one- hundred percent response at a clear]y 1dent1f1ab1e
.polnt in t1me _; ‘ f i i__ L (‘)'_f”i =

;»;2[p_8eventeen schoo1s part1c1pated in ‘the pre11m1nary s1te

st 2

4.v1s1ts One or two sc1ence teachers from each school

’were 1nvolved 1n the 1n1t1a1 1nterv1ews, These weref‘”’“‘ )

) ;;;;teachers spec1f1ca11y 1dent1f1ed by the pr1nc1pa1 as.

‘if‘xff“'1nvoﬁved,1n the 1mp1ementat1on and -as . such were Judged ;':h”

w‘,to be dna poswt1on to prov1de the overa]] descr1pt1on -

‘iof sc1ence/computer act1v1ty requ1red at th1s 1eve1 of

'the 1nvest1gat11on

3L Deta11ed sitevv1s1ts-Tnvo1vedist-SChoolsrjn.tota]dover
" the three jurisdictions. This was ‘seen as-an appropriate -

[
o,
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‘3 The study -methods assume for the most part thaft_'the;«'.;‘-_”f”_“‘

1. 7 Stgn1f1cance of the Study

respondents arefdirect_andzopen/in rép]ying to.ffvﬁ'
df queStioﬁS« At'the"same tine, some attempts were made to

tr1angu1ate the data wherever poss1b1e !

i
7

The p1cture developed through thts research has the

o potent1al to enhance our understand1ng of the 1mp1ementat1on :

Aprocess of a state of the- art educat1ona1 techno]ogy through

ctar1f1cat1on of part1c1pant ro]es and 1dent1f1cat1on of

"poss1b]e causal 1oogs 1n the system Secondar1]y, 1t may

’11nform po]1cy mak1ng at all 1evels of adm1ntstrat1on and

Losi

,cgovernment and part1cular]y in organ1zattons hav1ng

??,Pespons1b1]1ty for teacher educat1on



' Chapter 2
" REVIEW OF RELATED LITERATURE |
The~wor1dt§iew of the researcher 1s,both_the.sourcebof
problems,‘Which, from his'perspective;)areiworthy\o?:
research, and at the same. time an inftuence‘onvhis
“perceptions of the'heaning ot‘his'1tved edperiences as a
researcher In the context of the present s%ﬂé??~1hls
suggests a review of the 11terature 1n those reas_wh1ch :
t1nter§ect 1n a substant1a1 way,'w1th the{d*mzzsions of the
, problem'as perce1ved and at  the same ttme,'a review which
ﬁdeve1ops in the mahner of argument “the world view that o gtj:
maKes the research a quest1on of 1nterest One hopes, in the
tprocess,.to lead the reader to an understand1ng, to a way‘bf
| th1nk1ng about the problem, which is more than a disjointed
ianalyt1ca] v1ew but rather blends the dtsparaté lines ;¥)
'igthought 1nto a perceptua] whole. ' '
2.1 The;Struoture of the7Review
: In the‘brecedingbchapter “it'was-proposed that
: extens1ve use of the computer for educat1on and tra1n1ng _ /-
wou%d occur. w1th1n the next decade It was further stated
tthat such use ‘has the potent1a1 to fundamenta]]y a]ter the
’fprocess of educat1on' These prop051t1ons w111 be- developed ;

ot

?qnuan the f0110w1ng ways‘ Ftrst a view of curr1cu1um as a.

”f'meet1ng ground between concept1ons of educat16n on the one S =

3

hand and the operant factors of 1mplementat10n of these

(

S concept1ons on, the other w111 be devéloped

43



.. to educat1on

S Second the}development of computer based educat1on | |
coowill be dlscussed In thls sectlon thnee lead1ng 1nterestsd“
‘}w1ll be d1fferent1ated and an attempt made to show how they
;'have shaped percept1ons of the problem |
| Th1rd the technolog1cal developments wh1ch have
occunred w1ll be descr1bed and ways 1nﬁ1cated 1n wh1ch thesed
developments represent soc1o pol1t1co cultural determ1nents X
'fof future dlrectlons Th1s w1ll of necess1ty, reQU1re a -
o cons1derat1on of the essence(of technology and 1ts relat1on
Hav1ng thus establ1shed the ground Aan- whlch th1s study

~taKes shape, the follow1ng chapter w1ll develop the

methodology by wh1ch one hopes to enhance understandlng qf ‘

Q.

‘the problem : - S ﬂ;_. SRR AR S
2.2 Curriculum, Implementation ‘and Innovation.

For this researcher ‘%he not1on of curr1culum ts
broadly 1nterpreted to be all of the act1v1t1es and
”outcomes, lntended or otherw1se wh1ch can be assoc1ated
- with an. educat1onal env1ronment As such organ1zat1on,:‘7>'
‘structure, and technology are 1nextr1cably bound to

,1ntent1ons, act1V1t1es. and outcomes The notlon of '

;curr1culum as a set of content spec1f1cat1ons whwch def1nes

w;pract1ce 1s reJected Some currICulum development act1v1t1es't“

"through the 1960’s and 1970’5 recogn1zed th1s 1n part_‘.
' ”Attempts were made through worKshops, to prepare teachers

ﬁffor new teach1ng act1v1t1es, not only 1n terms of thetr
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c conceptual understand1ng of the subJect matter but alsO'in
the1r approach to the d1sC1pltne as a whole The author was
- B

'@;,au_1qstruct0r 1n such a workshop held at the Un1vers1ty of

,»mNew Brunsw1ck iR the summer of 1967 Dut1ng th1s-workspop an

e L L
e A4 [ - . - . .

? attempt wastmade to develop;‘in the tratnees, a whol1st1c ffff[ ' _'.TH

# LR e N r~4-

v1ew of the1r teachlng actﬁv1ty The organ1zatlon oP the~v~;ﬁv;;;c; f:.j
laboratory se551ons[ for\example was seenwas\;\way of r=ie‘1,c'fqu N
G develop1ng, in, the students, a’ degree of cr1tfsgg m1ndedness.-v
':and -a co- operat1ve approach to probtem solv1ng whlch was,
1mpl1c1tly\but not expl1c1tly a part of the 1ntended
Jn“curr1culum An understand1ng of sc1ence as someth1ng
stc1ent1sts do rather than as @ body of factual Knowledge.waS"
- “an 1mpl1c1t part of many of the programs developed at th1s
;"::t1me A_ T ' _ -
Yet 1n the day to day act1v1t1es of any 1nd1v1dual
-fﬁdteacher and class, there 1s no guarantee that such an |
' ;understand1ng w1ll be developed or that the. cond1t1ons of
'rlearn1ng w1ll even favour such development The organ1zatton T

o and structure of the educat1onal env1ronment may l

d,to

?,fqu1te d1fferent outcomes Students may conclude. for‘w'

.féiexample, that sc1en¢e~1s far t

A

f1cult for them or .

'thg1rls may conclude that 1t .ha male area o‘ ot ;‘_uch'*'
fk?fconclus1ons are as much a consequence of the course of" |
'rfestudves ang 1ts execut1on as are facts reflected by scores
‘wipon an obJect1ve test Curr1culum thus becomes the l1ved
::tda1ly exper1énce of teacher and student wh1ch may have

"%gl1ttle in. commOn w1th the eXpectat1ons of curr1culum wr1ters L

-
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the teacher 1s faced w1th cho1ces 1n rea] env1ronments,"

N ..

ffect1ng the 11ves of real peopte These are, of necess1ty,A

-veth1ca1 dec1s1ons wh1ch may bear 11tt1e relat1onsh1p to,

LN

. 'a»- BTy N

research theor1es deve]oped rn other contexts It 1s only 1n

context that one can maKe sense of the myrrad 1ntu1t1ve and

" or. curﬁncu]um theortsts As Roberts (t975t'hasipoﬁnted”0ut,,'

." .

formaL dec1s1ons‘wh1ch aresﬁhe da17y 11fe of the teacher “"ifff‘%w

; Teachers, then become centra] to-the questton of curr1culum

1n pract1ce, and hence cenﬁral to any understandtng of
- mplementat1on or 1nn0vat1on ﬁor ntnas‘thnough the1r

w:*q‘..

understandlng of themse1ves and of the contexts in wh1ch

& o

they engage 1n pedagog1ca1 acts that currﬂcu}um becomes

ES

ae

practwce o {fﬁiagg,A];5
2 2 1§fmp1ementatlon as Changang Pract1ce

From ttme to t1me an attempt 1s made to change the

Rt

,)_x

‘Vw nature of practlce 1n the SCthJ Th1s may 1nvolve changeF

r:é'- j,‘-t,;»:»_ . PN 3 Wy -

'Nrgantzat1on,.and/or structUre d1rected toward

chang1ng educatronal outcomes Ihe most common usage of the

term tmplementatton w1th respect to educatlonal

B

“i env1ronments, 1nvolves 1mp1ementat1on of a new course of

e:¢such a c0urse ofcstud1es ca]ls for new practtce on the part

stud1es i1 e the spec1f1catlon of a new body of content

wh1ch ws to be taught 1n the schools To the extent that

of the teacher and the learner such 1mp1ementat1on may be

descr1bed as 1nnovat1v,




5.;;fo2 2 2 Imptementat1on as Process

.. are not in ~any. absolute sense - "new Ind1v1dua11zed

b woutd result in chang1ng practlce Vﬁf”ffe?'tlff“‘]d.-N'
3 = co ,

o the context of 1nnovat1on the author vwews 1mp1ementat1on

o) N M P . LT
S e S JER L R e e [

3

'tt is. 1mportant to note that such a def1n1tlon of'

1nnovat1ve is a re]at1ve rather than -an absolute 5ff f-f“g»%.~,

e ax o W e T S e >

o
def1n1t1on Many 1nnovat1v% teachrng methods fOr exampﬁe,

o

) .;7”f1nstruct1on for example,lcerta1n]y pre dates recorded

'~-h1story Its 1arge]sca1e 1ntroductaon 1nto the modern

~school however wou]d be con51dered 1nnovat1ve,’swnce 1t .

T,

- ‘\ : . -
Th1s d1ssertat1on’1s spec1f1ca]1y concerned not w1th

-

‘

;*Y1mplementat1on per se, but w1th 1mp]ementat1on of an ];:;;;; '
lfﬁf1nnovat1on House (1979) de?1nes educatwon 1nnovat1on as

the dej1berate and systemat1q attempt to change the schooTsffﬁ“ﬁ

gt otm

through ,ntroduc1ng new 1deas and techn1ques Fu]]an and

Pomfret (1977) descr1be 1mp1ementat1on as "the actual use of§,

1ih ‘an 1nnovat1on or what an 1nnovatuon cons1sts of

iwact1ce (p 336) Th1s 1s an after the fact" def1nTt1on
_ Ly

: wh1ch does not adequatety v1ew 1mp1ementat1on as process In,,if;

. % o
A _*‘ JO ‘--"" "J' -" R A kid

a-r.>

ﬂ"as ar process by whach change 1n pract1ce occurs

"".> . . B . s
T ! K PR

In deSCr1b1ng a study of 239 1nnovat1ve prOJects

J?Q?educat1on" McLaughl1n (1976) d1st1nqu1shed three d1fferent

:jfnnteract1ons mutua] adaptat1onv,1nvolv1ng changes 1n the

R

ﬁf{de51gn asawell as the sett1ng and part1c1pants,,cooptat1on
‘ where the prOJect stratag1es were mod1f1ed to conform to the

trad1t10nal pract1ces,.and nontmplementatwon,‘where proJectsiﬂf-‘

g T L . . . : T Lt “~."" .



‘{5tj1mp]ementat1°” rather as a dynamlc organ1zat1onat process

?
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g ; broKe down or were 1gnored by part1c1pants Since the. -

K

"'_x mtcrocomputer 1mplementat1on does not appear to be y'

o ¢ »

‘”“,j:“charactér12ed by well ennun01ated goa]s and asp1rat1ons, but

]f' rather by var1ous perCept1ons of poss1b11111es for act1on

-

o mutua1 adaptat1on (McLaughltn, 1978) 1n wh1ch the prOJect R

/t"des1gn as wel] as the sett1ng and part1c1pants undergo

~change may be expected to occur In pursulng th1s study an

° P iy

attempt w111 be made to character1ze var10us act]v1t1es n

terms of these three d1Pferent 1nteract1ons It 1s 1mportant '

3
A

to. note however that McLaugh11n appears to be descr1b1ng a

‘x

',~'case-where the or1g:nal goa]s of the»1mp1ementat1on are

:"'clearly speciF1ed An 1mp1ement1on 1acK1ng stong goa]

:'Td1rect1on at the Centra1 agency 1eve1 m1ght be expected to.fﬁf‘

vf;5°exh1b1t great d1vers1ty 1n d1rect1on as we]] as hlgh

-

'ijUSCeptabwtﬂty to changes 1n dlrect1on through 1d1osyncrat1c'

l’nHA..-A.‘

”5'behav1ors ahd events _ ‘
L AR MR

. . »-'..\‘
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;5152 2. 3 Imp]ementatvon as Problematic v
A The notaon of 1mplementat1on wh1ch has“been preva]ent
: -

tief1n educat1on over the past three decades appears to reflect :A

:1an 1nstrumenta1}st outlooK whvch McLaugh11n (1976) has;

'“-"z]hdescr1bed as "the d1rect and stra1ghtforward app11cat1on of

4\
. .‘&‘

§gyan educatiuhal technology or p]an He descr1besl'

\ e
V.

ne1ther auﬁomatlc nor certa1n tp 340)

o Fu]lan and Pomfret (1977)” 1n a revwew of f1fteen‘a;”' -

:'}i;;1mp1ementat1on stud1es"‘note that one IMpQrtant reason to Soedt

5 A

. e

1)



- examine 1mp]ementat1on is to understand why many educat1ona1‘
changes do not come about as p]anned ‘_
| | Guba and C]ark (1975) descr1bed as a .cycle of fa1]ure
attempts to produce change in educat1onal pract1ce They
have 1dent1f1ed a lack df congruence between the goa]s and
asp1rat1ons of central1zed change advocates and the

}Tﬂ real1t1es of ‘the real world of educattonal KPU" [knowieﬁgei

»

.product1on and ut111zat1on] as.a pr1nc1pa1 factor 1n th1s
‘ _fa11ure | | f
l"~1t 15 clear that the not1on of a "failure" in’

v,1mpJementatﬁon ref]ects a pOS1t1on that products (e eg.

f 1earn1ng and organlzat1ona1 theor1es currwcu]a mechan1sms) T

generated by research and/or scho]ar]y act1V1ty should be
d1rect1y transportable to c]assroom pract1ce But low - 1eve1s‘
| 'of 1mp1ementat1on appear to have been the frequent outcome -

of sone'hajon.efforts to effect curr1cu1ar change in the

eg-b. e - @

" 8chools, .WEJnh (18799 rewrewed t@enty/years of SCﬁénce {“7f e

fslg-W‘curr1culum worf .1nctud1ng aTT of the 'ma jor alphabet",

curr1cular effor%s supported by the Nat1ona1 Sc1ence'

SR n

Foundat1on He conc]uded that the educat1ona1 system 1s Hi
extremely stable, and efforts to change it have 11tt1e o
effect" Th1s f1nding is-in cOncert wi th the pos1t1on stated°
by‘Oett1nger and Marks(1968) on 1mplementat1on of -

E%g, fj educat1ona1 technology, 1n part1cu1ar computer technology 1n.’”'

the schoots

.
L ad
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2.2.4 Mode]s of Imp]ementat1on ‘
In attemptlng to determ1ne the nature of ”i;ff)f:uhﬂj; »
| .:1mp]ementat1on, many mode]s have been proposed House iiifjfﬂfﬁi -
I01978), Min h1s ten year,’. rev1eW‘oF educat1ona1 1nnovat1on,3Qf .

iﬁAnotes that three overa11 perspect1ves have emerged H.m

’Y1dent1f1es these perspect1ves as the technolog1ca1 theQ;f

T e "o N

-.po11t10a1 and the-cultural

Rt P e "y T . * * - . .
LT ,7,', o e T e e e

In choos1ng the term techno1og$ca}, ihere R an,,;:tfgkp‘
B :1mp11c1t and exp11c1t connect1on to a control paradlgmm
i:wh1ch assumes a c1ear1y 1dent1f1ed goa] How the goal isgjti*inﬁr
‘f{ 1dent1f1ed 1n th1s parad1gm is frequent]y unc]ear One” vmew ;{fsf
';f-xs of a sc1ent1f1c (or po]1t1ca1) elite who prov1de :ti?fﬁiqvﬂluu
e answers §1n terms of research wh1ch are then deve]oped and
:;d1ffused to pass1ve consumers “As" HOUSe'(1979) po1nts out
’ th1s ref]ects an 1ndustr1a11y or1ented technology
There is- a tendency to equate such perspect1ves w1th
'ﬁtithe so caPJed .sysiems'appreacb TrUe systems ana]yt1c—; ;};
models appear to have been: largely overlooked 1n ‘the. |
':1mp1ementat1on 11terature,‘however A who]e systems
tfapproach to the study of: 1mp1ementat1on~precludes as .a ;,;'
.'Acho1ce the separatxon of goal from meohan1sm»and purpose

from po]1t1cs There 1s, however, a frequent 1acK of f’~'

Aenes RO T,

.vA

.understandnng concerngng Just what a system rs "Guba and

hvaC1arK (1975): for example, talk about af un1f1ed System

1,,”v1ew":of educatwona] Know]edge and'product1on Clear]y they

.....

‘ sense of. the word Th1s 1s ev1dent 1n the fol]ow1ng quotes

.,;,‘. e s



T

U e

e system‘could be engineered 1n Wh1éh component

'Tﬁifff?agents and agencies "had defined coles "linked .~ 4;"”:

~-“together dn.such’ a way that..the output ‘of-ané -
- ~component . agenéy woutd become the: 1nput for the

"*f¥~<f¢:next agency ...;;;ﬁ

= Such a uan1ed system would have shared goals
“which could be “achieved. by.. 1nsur1ng product1ve S
dutput aty the . adopt1on end. of the RDDA cont1nuum e

wf(Guba and Clark, 1975, pm~7) 5 : .\ﬂ"“

R e s

It shou]d be noted 1est the reader ﬁnfer that Guba and

o
5

vr\.:“f_ L

Clark support th]S not1on thatﬁth1£ 1s not the substance of o

thelr pos1t1on o :
':" it s extreme]y d1ff1oﬁlt to demonstrate that
S the system‘“1s producing-what it purpor ted would- be:
- produced, e. a consistept flow of inventiens being
.. ;adopted by schools as sQiutions to the1r operattng
'problems‘ '(Guba and Clark 1975 P 7) .

'Th1s examp]e has’ been used to 111ustrate the po1nt because
‘f1t ts; in the op1n1on of th1s author typ1ca] of the |
r’percept1on of a systems approach" wh1ch in. fact is. s1mp1y a

' ~_statement of . the standard 1ndustr1a1 modet to wh1ch House a

s

-

i

o (1979) has referred ";"f fif fdh{;; 1"'“A

| The’hey rssue s’ that“1n general systems theory a
system is not engtneered or created in any 1ndustr1alf

ﬁsense A system exists as a te]eo]og1ca] ent1ty .Such .a

' system may be descr1bab1e more or . 1ess prec1se1y by a model.

\

1'_‘The mode1 1s on]y a representat1on of rea11ty, not to be

e confused w1th any abso]ute notion: of real1ty as fact

Multtp]e perspect1ves serve to create d1fFerent models -of
7rrea11ty Thus, a techn1ca1 control mode] assumes the :

'ex1stence of a set of def1nab1e procedureb (or means)

;‘t?‘capable of atta1n1ng, in-a non- prob]ematlcal fash1on,,

. PP . . e L A
AR e, - AT e ML e e e
B : R .

Yo e e DUoTmer Tute @ sl D a e e e
B T ame el we e X la - ..',. e o .
Yoo
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- B .

R AR R AT RN S R o
gilﬁpredwaned Outcomes (or ends) In such a mode] both the

”means and the ends are essent1a1]y v1ewed as externa] to the

-3 P
._"_-

‘Tmodel and on]y serV1ng as 1nputs to ER ‘}“'

I e -,,» e .a. :-: » _‘-' AT s K wd ;A:

A po]1t1ca1 model deemphaswzes mechan1st1c aspects oflif*ugcﬁ

...... .

"“?fthe system 'and focuses 1nstead on the nature of persona]
.1;1.*re1at1onsh1ps and power structures w1th1n the system |

'.T‘ldPersons 1nvo]ved in the 1mp1ementat1on process are v1ewed as'f‘i7'
1f“goa1 d1rected but the goals 1nvo]ved may haye 11ttle to do -

if:4w1th the goa]s of the 1mp1ementat10n

oo

House (1974) states ‘fiﬂ}f;'}f{?}ffﬁflsif:fy'f’°3f‘3ff77:7ﬁJ”i
"ln ana]yz1ng the “school and “the . sphoo] d1str1ct T RSO
1ntent1ona1]y neg1eoted mos:t . cons1derat1ons of the S
- ‘content .of . the ‘proposed- innovations. and 'their B S
e consequences for. children in order, to’ empha51ze ‘the: -
po]1t1ca1 and .social dynam1cs of: the system
(House, 1974, p. "301) ‘ SO S
House (1974) has dea]t fa1r]y extens1ve1y w1th the
issue of benef1ts wh1ch accrue wwth1n the 1nst+tut1ona1 and
sooxa] h1erarchy as a consequence of 1nnovat1ve activity 1n

the - schoors‘The fact that the .rat1onal self 1nterests of f

' fpart1c1pants in-the . current 1mp1ementat1on are far from .
beﬂng clearly def1ned at th1s po1nt and that the plac1ng of
' powerful techno]oglcal dev1ces W1th1n the schoo]s has the '

R potent1a1 to threaten bureaucrat1c control mechan1sms -or to.j"
'.enhance them adds a: measure of complex1ty to the 1nnovat1on
"under study whlcF makes the process of part1cu1ar 1nterest
nThe po]1t1ca] and soc1a1 dynam1cs m1ght be expected to

oy

represent an extremely 1mportant aspect of the total p1cture ’

{
h

‘ developed by this study «-J'{~ TA_' o yi‘“ '{lfz



‘~; acqu1escenceq,ls a'magor factor 1n susta1n1ng 1nnovat1ve

McLaugh]1n has commented on- the part1cular 1nf]uence
exerted by centra] admanlstat1on att1tudes and\1nterest on .
prospects for successfu] prOJect/)mp]ementat1on | |
'vi.”ﬂ*Unless partwcvpants percelved ‘that- change agent

‘ projects represented a school and d]StPlCt e a
*educat1ona1 priority,. teachers were often unw1ll1ng

- to put in the extra time-and. emot1on”1 1nvestment,
_'necessary for successful 1mp1ementat1on ”’(p 341)

Th1s certa1nJy 1s an 1ssue of meortance 1n the current
study, even though as has been prey1ously ment1oned 3the ;1ffwit
1ntt1a1 push for: mTcrOCOMDU%éFJuse may not have been

centrally der1vf:h«0entra1 agency Support *or at 1east f””5‘

T

act1v1ty ”ﬁfffiﬂiffﬁ;t:jfffﬁ*~utff_ "x?-»-’rfi;;af:1«-~-‘f_;v
The cu]tura] model appears 'to concern 1tse1f w1th role
-relat1ons of part1c1pants within a system 1nvolved ine
1mp1ementat1on Rather than focus1ng on 1nd1v1duals goa]sb
unre]ated to fhe goa]s of the 1mp1ementat1on, as does the .
po]1t1ca1 perspect1ve, the concern is w1th estab11sh1ng,
between a. research culture and a professwonal cu]ture,
o shared goa1s and values wh1ch are appropriate to the T
1nnovat1on (House, 1979) o T ‘f-,_)", ;.“:_57? . 7{
When stated in. these/terms, the cultural model appears
1nappropr1ate 1n the current s1tuatwon ‘since the model
1mp11c1t1y assumes a research cu1tUre prov1d1ng 1eadersh1p K
for the profess1ona1 cu]ture Such a separatlon of funct1ons
may not be occurr1ng in the current s1tuat1on Rather, there

| seems the poss1b111ty of a- rap1d expans1on of 'research

11Ke"'actav1ty in. the profess1ona} ranks wath 11tt1e formal

Y.



: contact w1th prev1ous researchers 1n the f1e1d Networktng o
,f7W1th1n the profess1ona1 cultUre howeverw may be of maJor’?-77

5l1mportan¢e in- the progress -of - the 1mp1ementat1on
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Al] oF the<models descr1bed 1n th1s sect1on 1mp11c1t1y L

bor exp11c1t1y assume that the source of the- 1nnovat1on 1s

]

7ﬁ;located organ1zat1ona11y above the rank of- the classroom

‘~.teacher, who must u1t1mate1y accept 'adapt or regect the

. 1mp1ementat1on In-chapter 8. an attempt is made to descrlbe
[dbthe current 1mp1ement1on 1n terms of a more general model
?;wh1ch 1ncorporates aspects of the techno]og1cal jé?

T Da e e
‘pol1t1ca1 and the cu]tural perspecttves 1dent1f1ed by Housef”

“‘2 3 0ua11tat1ve Method 1n the . Study of Implementatton'

' For the purposes of th1s study, the ‘case. methodo]ogy }‘
: has been selected as an approprtate tool for the study and
4ﬂ'descr1pt1on of a comp]ex phenomenon It 1s necessary to -
cons1der however the poss1ble threats to’ va11d1ty and
Vre11ab111ty wh1ch attend th1s methodology These 1ssues w111

1abe d1scussed in the fo]low1ng sectwons e

S 2. 3 1 Va11d1ty and Re1iab111ty Issues in Case Study
Meﬂhodb]ogy _:443 ' vsjz ' "
| In attempt1ng to assess: the qua11ty of soc1al sc1ence
research quest1ons of. va]1d1ty and re11ab111ty are of
:ﬂparamount 1mportance In determ1n1ng the1r 1mportance and k

: .1nterpretat1on 1n case study methodolOQY. one musg ref]ect



- on the1r mean1ng 1n the experlmental des1gn parad1gm whtch
'.vhas 1arge1y dom1nated educat1ona1 reSearch th1nk1ng, at -
1east s1nce-the 1963 pub11cat1on‘of Campbe]l'and Stanley s'u
-"Exper1menta1 and Quas1-Exper1mental Des1gns for Research on*i
‘Teach1ng » | |
| Vatidity‘is'ctearly the‘domtnant consideration
‘7Re11ab11ty 1s an issue in va11d1ty generally referr1ng to
..the accuracy or cons1stency of resu]ts of measurement

operat1ons or to the accuracy of stat1st1ca1 1nFerence as a

”j.consequence of . samp11ng .errors (Ne]son; Denny, Colardarct,

1956, p. 142, p. 167) “In the conteXt”of'Obserattona]J
systems Herbert and Attr1dge (1975) state‘ |
| “Re]1ab1l1ty refers to the cons1stency of the o
instrument as a measuring device, its tendency to
obtain the same results from similar events even
though - these eévents are'separated in time or .
location, or have different- participants or
settings.” ‘ o
Explicit in this statement is the emphasis on.
"sameness" ‘or "Consistency".-"even“though“hpartiCipants and”

settings vary. Implied in thts statement is ‘the 1ink.between

m-7€re11ab111ty and the desire to genera11ze findings to other

~sett1ngs and part101pants The Tink between re]1ab1]1ty and
.-va11d1ty in qua11tat1ve research parad1gms is more tenuous
Perhaps because the term re11ab111ty is strong]y |

assoc1ated w1th the . measurement parad1gm -most authors

'-ydea]1ng w1th the ep1stemology of case study research

ﬁ;'organ1ze the1r d1scuss1on around the top1c of valid1ty Th1s

strategy w11] be fol]owed wh11e at the same time: quest1ons

A *;of rel1ab111ty w11] be noted along the way .

- -
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Dawson (1979) has conceptua]1zed va]1d1ty as’"the"

;adequacy of a descr1pt1on as a representat1on of a soc1a1 n

f',s1tuat1on (p 1) In 50 do1ng,vshe has po1nted out that th1s

def1n1t1on 1mp11es that a purpose or ut111ty 1s assoc1ated»s

hﬁjw1th the concept of va11d1tyt It -is worth not1ng that

va]1d“ and “value"” both der1ve from the Lat1n' va]ere tO’

~'-be strong Ref]ect1ng on the meanlng of va11d in reTat1o to;f
va]ue one faces a d11emma We tend 1n our scwent1f1c
stance, to v1ew va11d1ty as a pre cursor to va1ue In-order“ N
to be of va]ue,.resu]ts of research must be predeterm1ned to

be va11d Such a stance can be assoc1ated w1th an absolute'

o not1on of truth An a1ternat1ve not1dn wou]d be that

va11d1ty is dependent on va]ue.- that valwd Know]edge is
'that Know]edge wh1ch is shown to be of value Th1s 1siﬁ
cons1stent with Dawson S (1979) not1on of va11d1ty as be1ng
s1m11ar to ut111ty As Dawson 1nfers, this v1ew of va11d1ty
_ removes. the term from the realm of “the str1ct1y
quant1f1ab1e, s1nce val1d1ty may change as a funct1on of
use. Such a not1on represents a substantwally d1fferent
ep1stomo]ogy than form1st or. mechan1st views of-. the world
H(Roberts,.1982 attr1buted to Pepper,‘1942) which tend
toward an absolute not1on of truth e

One approach to resolv1ng the problem of d1fferent
2ep1stemo]og1es 1s to suggest that case study method cannot
‘be Judged or even d1scussed 1n the same terms ass001ated
v w1th more trad1t1ona1 educat1ona1 research pract1ces Such :

an approach,-however,_tends to create a sch1sm between



-

B pract1t1oners wh1ch Re1chart and Cook 01979) suggest isvfar"
-from des1rab1e , v | | , _ |
The other prroach ispto adapt and modify'concepts'in

goinngromuone"

,bu11d up a set,of defens1b1e procedures and w1de1y accepted'

warrants (Roberts 1982) by wh1ch to. move from data to.
conc]us1on As : Roberts 1982) has po1nted out _such
warrants are,, we]]\establ1shed for form1st argument but, -
it 1s ?asy t forget that someone had to
-~ establish them.a fd whole generations of researchers
~ have had to come’ to trust them, share’ the
: metaphys1cal presuppos1trons beh1nd ‘thei, and 1earn\
- how to use! them in mak1ng arguments based on data"
~ (p.-290). 'L o
b'In_th1s analysis, then, an;attempt wil]’made,to re]ate'
the concept;of validity and_re]iability:to'conStructs-drawd‘
- frém "traditional” educational research 'that is, research
which is predom1nent]y form1st and/or mechan1st in terms\Jj
“its metaphys1ca] assumpt1ons and wh1ch is exper1mental or

'_quas1 exper1menta1 in 1ts method

..2 3 2 Internal and Externa] Va11d1ty

In t§e1r 1963 treat1se on these subJects, Campbe]] and,g"'

i

Stan]ey d1fferent1ated between the concepts of 1nterna1 and

aradigm‘to another' In th1s way one hopes to‘-

G

.external va11d1ty Externa] val1d1ty is. assoc1ated w1th»the_'

'generallzab1l1tyfoﬁ an. exper1ment Internal val1d1ty is

"'concernedfw1th whether in fact an exper1menta1 effectvwas,'

nlobserved or as Dawson (1979) phrased it “interna] va11d1ty

v:refers to ‘the. correct attr1but1on of causal1ty"f In thls

| '}class1f1cat1on re11ab1]1ty 1ssues are clearly a-. factor in



‘1nterna] va]1d1ty o v :
Brach and G]ass (1968) extended the not1on of externa1
va11d1ty by subd1v1d1ng 1t 1nto, populat1on va11d1ty ‘ d‘
eco]og1ca1 va11d1ty Snow (t974) added to these not1ons
:someth1ng he cal]ed referent general1ty, " used .,'o
des1gnate the range or pervas1veness of poss1ble |

i;exper1menta1 outcomes measured 1n a g1ven study In';'f .

-‘.exam1n1ng the 1ssues of va]1d1ty and re11ab111ty in case

,‘study, these concepts drawn from exper1menta1 sc1ence w111

'f'be utwltzed

: 2 3 3 Interna1 Va11d1ty Issues 1n Case Studyqi |
In con51der1ng the 1nterna1 va11d1ty of the case study,iv
;the fo]]owingoquest1ons may be posed
. 4;‘:Does a case study generate data° »
2;,-Does th1s "data” have a cla1m to reltab1l1ty°
) 3: What cond1t1on:‘enhance our fa1th in the re11ab111ty of n
| -'the data7 | v“v - ff.' o o ”, .
‘4f; tf the data are used to attr1bute causa]1ty or theoret1c;
| re]at1onsh1ps, what about the. mult1p1e R problem Can it
- be coptroTled7 3‘.1; ﬁ_‘s"‘f _h.ft ”:'“féi'i’v

'V,Ln “trad1t1ona1“ educat1ona1 research data are usuallyf;

assocxated w1th numer1caf’results of measurement operat1ons'“'

= test scores, frequency counts,’and the 11ke Once reduced
to numergga] form 1t 1s easy to forget that such data are A
a attempt1ng to descr1be, in non amb1guous ways, a partlcular

construct
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'SUppose'that one'werefinterested in the 1earning'
3 constrUCt ach1evement 1n sc1ence Wh11e recogp121ng the

'aposs1b1e 11m1tat1ons of the measur1ngljnstrument most

"exper1menta1 sc1entwsts wou]dacpn§1der scores on a- teacher
a TN
{made test as "data Most wou]d probab]y accept a. rank

fﬁ order1ng of students from best' to' worst , done by the"t,?f
»teacher as data 'Jj':%" REE ‘fu.:awé ,1;’ : B ..f‘7fg¢ a

lf a case study researcher quest1ons a number oﬁz
_students on a sc1ence concept and reports that on the bas1s
'fof recorded protoco]st certa1n students or groups of |
'Eystudents do not. understand the concept (1n the accepted

";“way) ‘surely th1s too 1s data worthy of. cons1derat1on

The redl 1ssue here 1s whether -the case study data ‘are

. *ufmore°or 1ess reltable than the quant1tat1ve data obta1ned by

t?test1ng There is ‘no spec1§1c answer to this quest1on fIn

]

“j;trad1t1ona1 test1ng, one 1s cont1nua11y faced w1th ;g fyz%i,{

'jtftdtnade offs Cons1stency and reproduc1b111ty, free from any

'“f poss1b1]1ty of subJect b1as on the part,of a marKer, oan be"vf

”*f"one accepts. etther consc1ous1y or unconsc1ous_'

3~;"fﬁfmeasure oomplex understand1ng An alJ

B
//Tf
‘;obtaaned and shown to have been obtaﬁned by the‘pse of ’
d}jstandard1zed mu]t1ple cho1ce tests In dOTng so ho éger,: ‘

that

'fniscores obtaxned from such an. 1nstrument mly mot adequate]y

rnative approach 1s to

rir3¢ut1l1ze free response quest1ons nd rely on, the. ab111ty of

‘%7;\fan expert Judge or pane] of.judges. 1n1§ssessnﬁ€ a score yd*

",uJSupJeCt1ve b1as then be s an issue.; o
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“.fsk1ﬂl 1eveJ of the researcher Campbell (1979) notes that

'/

-4, v !

"5{QUal1taP1ve soc1otogtsts

eq)the pract1be of reporttng lengthy protocols verbat1m 1n

Jtnlpresented by select1on_

s ;A_f. i .

e T L e g
y % . N e [ : . s .
N . Y s S s A A

ok

iln case study WOrK some 1nformat1on may be obtalned

Q”Q;through standardtzed test1ng There 1s*n0 DPOthHt‘O” O”

""‘5fsuch act1V1t1es:,In other 1nsfances data may be obtatned/by

’gu1ded Observat1on, u51ng a prepared check]tst T ét

I

'ff»cases, however, a: substant1atfamount of data 1s/generated by o

*1ntervmew and prqtoco] analyS)s Clear]y, the problem of

N ‘/l"

L S R
ﬂ_,reltab111ty here para]le]s the exper1menta1"*sﬁtuat1on }5#~

/
A number of techntques are typﬂca]]y used to contrOT"

}rjreltab111ty prob]ems 1n case study Dne:cons1deratton is, thé

1 . \

.”¢narrat1ve htstory 1n evaluatlon reports shoqu employ

._/ 4 s 3 .
prote551onal1y tratned h1storaans, anthropologwsts,‘.,d] o

R who he 1nfers, w111 employ
the best qual1tat1ve methods (pf 52)w Havxng had so

}much 1mpact on the tratntng of prqfess1ona1 educat1ona1

\‘ ;researchers, 1t 1s regrettabie that he’ cou]d not 1nctude ';“gff

-

hffvthem 1n h1s 115t of deSIrables. ?;.~5[7i ;ff:f” .

The meortant p01nt however 15 that OUr fatth 1n the

'fre11ab111ty of case study measures 1s certatn to be affected

h;:aby our subJect1Ve assessment of the capab111t1es of the

7researcher( ) A degree of ob3ect1v1ty W111 bé obtatned by frff

)Leresearch reports In/th1s way,(the report reader can, to anﬁ*ﬁ?

' yffextent form his own conclu51ons about the researcher g

”ﬁ7fmethod and 1nterpretat1on _There still rematns the problem?yfil

what the reseancher has chosen to‘ﬁ;,{

,1nclude as affirmattoh of his poslt1o*"~




'h,'check on . th1s

R T

'>.;om1tted Thws may be a problem rather ak1n to cr1t1c1sm of

; -

’;'11nstrument cho1ce in trad1t1onal research The deference

t

p'~']1es 1n the fact that 1n the latter case the'research

t;commun1ty has a clearer 1dea as to what has been passed

. over

\“/ In dtscuss1ng the use of photographs in. present1ng

:*ev1dence Becker (1979) notes ‘that one prob]em 1s that
'7}ev1dence can be de11berate1y faked Certa1n1y thts o
' poss1b111ty holds true for both quant1tat1ve and qua11tat1ve

‘ research data The researcher s 1ntegr1ty 1s the only rea]

»
,

.

A number of strateg1es have been suggested to aSs1st in

enhanctng 1nternal va11d1ty in case study Shatzman and

'hfStrauss‘(1973) among others, empha51ze the 1mportance of
- researcher-part1c1pant re]at1ons Clearly a. 1arge measure of_
;trust is. requ1red on both S1des 1f commun1cat1on is’ to be‘

'-3.effect1ve Dawson (1976) has d1scussed a not1on (attr1buted -

'57jito Douglas,’1976) that a research approacﬂ'm1ght be used

_twh1ch assumes that peop]e are evas1ve “or d1shonest Dawson"'
;seems to 1mply that in th1s case the researcher tests o
,;’¢;¥1nformatton rece1ved aga1nst his. own most relrable 1deas
< édfTh1s researcher 1eans toward the other end of the contﬂnuum,
f’iﬁifibe11ev1ng that trust: should be the 1n1t1a1 stance although_‘
&“ﬁtith1s in- no way suggests mu1t1ple methods of conf1rmat1on
ffshould not be used Rather, the obJect1on is to the
:"ﬁsuggest1on that the researcher s own perspect1ve 1s thev

75*@appropr1ate potnt of test Even g1ven trust in respondents
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'..lnformatlonf‘trtangulatlon"1n wh1ch data bear1ng on'an =

'";1ssue is gathered from mult1ple sources,ﬁts frequently used ﬂ

’.

bﬁby case worKers Smlth and Poland (1974), for example, used

t'mult1ple methods of- data gather1ng (observatlpn 1nterv1ews,

':;document assessment) multlple persons (pup1ls, teachers,"

hjadm1n1strators,-others) and mult1ple s1tuat1ons (schools,

o

'ﬁ"lj1nstruct1onal modes,'subJects, etc )‘1n thewr study The '

ﬁgi'current study employs a s1m1lar strategy Stake and Easley

":a1med at a range of: methods although they recount o [ V{

LY SR I

' ﬂd1ff1cult1es 1n preserv1ng some features of thear or1g1nal

"fdes1gn pr1mar1ly as a consequence of the reluctance of
thetr observers to ut1l12e certa1n more structured data
,gather1ng techn1ques (StaKe and Easley,u1978 pp ‘17 19)

The tr1angulat1on strategy appears to serve pr1mar1ly

'“as a check on data d1stortlon der1ved from 51te

“\
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part1c1pants, wh1ch m1ght occur ‘as a‘consequence of e1ther .

¢

‘:vevas1on or’the1r own m1sperceptlons o{ events It 1s less
.l1Kely to be effectlvex1n remov1ng any systemat1c b1as o

ta'result1ng from the researcher s own v1ews of the problem

Some\poss1ble procedures ‘to be- used as a check on. such”

’ b1ases would 1nclude rev1ew1ng 1nterv1ews or . report drafts

iw1th s1te personnel Th1s techn1que was a part of the Stake5‘

and Easley procedures although it appears the purpose was

cfas much an eth1cal 1ssue regard1ng protect1ng anonym1ty and?h

| onf1dent1al1ty as- a check on the percept1ons of the '

”-researcher Campbell t1979) suggests the 1nclus1on perhapsi‘

t.as footnotes, of poss1ble gﬁssent1ng op1n1ons of other

e



_socialksciéntists as ahcheck on researcher ethnocentrictty
~1n the current study it would seem appropr1ate to rev1ew thef
case reports wi th the - part1c1pat1ng teachers as’ a ‘
‘conf1rmat1on of the. accuracy of the: 1nformatwon and adequacy"‘
of the researcher s percept1ons )
| vp Even given a reasonable - fa1th.1n the rel1ab1l1ty of
data co]]ected and presented ‘can one make 1nferences from'
._th1s data7 In/// part1a1 recant1ng of h1s earlier pos1t1on
f:w1th respect to case study, Campbe]] (1979) raises the issue
t"iof perfect fit, . that is; the ab111ty to comp]etely exp1a1n
any s1ng1e phenomena prov1ded one has a suff1c1ent number of
kfvar1ab1es w1th wh1ch to exp1a1n 1t Th1s is the trad1t1ona1
'problem of ]1near regress1on where enter1ng a suff1c1ent{
'number of var1ab1es 1‘§guaranteed to result- in 100% -
5fexp1anat1on Furthermore, ‘the nature=of corre]at1on is such :
,that in such a s1tuat1on qu1te unl1ke1y var1ab1es m1ght be J
shown to account for.substant1a1 amounts of varwance |
: Thevresearcher?is, of course, under ob11gat1on to

, employ a certa1n amount of theoret1ca1 dec1s1on mak1ng n
"select1ng var1ab1es to be entered or: attended to He" does'tt.
th1s on the bas1s of acqua1ntance w1th the 11terature and

: p1ssue5’1n'the f1e1d The only real d1fference in th1s

ftprocedure between the quant1tat1ve and qua11tat1ve

‘*f;researcher is a temporal one If one v1ews the case study in

-Campbel] and Stan]ey (1963) notat1on as’ part1a]1y |
7represented by:. X-0-X-0- X- 0-X-0, -wh1ch 1s in Keeplng w1th»

t_the observatwon conf1rmat1on strateg1es of Glaser and
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jStraUSS (1967) appropr1ate Daclables to con51der are_ '

~
’

'evatuated at each stage of: an extended case- study -1In the '

.tradmt1ona1’ mode, such dec1s1ons occur between stud1es

frather than dur1ng stud1es | | | .
Campbe]l (1979) has v1ewed the prob]em of mu1t1p1e )

‘pred1ctors as parttatly offset by the tendency, 1n the case

1study sett1ng, for theory generatton to 1ead to mu1t1p1e/

pred1ct10ns or expectat1ons st of wh1ch must be conf1rmedd“
v:for the theory to be reta1ned .~¢‘

' .'"In some sense, he has tested the theory with
_degrees of freedom coming from: the multiple = .
1mp11cat1ons of - any ‘one theory " p. 57) o o '

‘ Cast in a non stat1st1ca1 framework th1s 1s an argument

-~ that the requ1rement For 1nterna1 cons1stency among a 1arge

-group of" potent1a11y contradtctory hypotheses serves. as a -

'checK on,care]ess 1nference.

';,2 3. 4 Externa] Vatldlty Issues 1n Case Study : A
If we assume that 1t i$ p0551b1e to ma1nta1n an
}appropr1ate 1eve1 of 1nterna1 va11d3ty,_1s there not st111'a'2

serious . problem in genera11z1ng the resutts of case study

workﬁﬁ

- In con51der1ng externa] val1d1ty, the main QQéstjoﬁs_‘

fare:v o | | ' o |

;1L_LCan ﬁé genera]1ze from case study’
22':To what can’ we. genera11ze7 '

N

3. What steps must we.. take th enhance our ab111ty to N |

‘h:general1ze?' J»]”]»i f”}ﬂf,~%:4_7bf U -f'_ f~ \\\U
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‘d4. What consequences attend errors tn our’ proof° r~n
o The prob]ems assoc1ated w1th general121ng from the _
f,napartncular are,not_pecul1ar.to case study »Campbe11 and o
‘Stanley (1963), "pdint‘ed'out that . in fact, attempts to
"tightWy.contro1 1nterna1 va]1d1ty of exper1mentat stud1es
'frequent1y lower the externa] va11d1ty In d1scuss1ng
populatton va]xdaty,_Snow (1974) descr1bed three steps ine
'go1ng from empirical data to 1nference
1.4hgenéra11zatton from the observed samp]e to the.
B access1b1e populatton whtch was the source of the -
- sample. 4 | . y
2. "genera11zatton from the access1b1e popu]at1on to the
’s_;jtarget popu]at1on | | " |
3;:h1nterpretat1on of thebmeanang of ‘the genera11zat1on'w1th
"respect to the substant1ve phenomena whtch is” be1ng
__stud1ed o | |
Assum1ng that samp11ng is carr1ed out approprtate]y
from the accesstble populatton,‘step one is not part1cu1ar1y
' Aprob]emat1c Snow notes, howeverf that both steps two»and .
;jthree are more d1ff1cu]t He suggests that the B o |
~_1nterpretab111ty of find1ngs would be enhanced by a thorough
'ddescrtptton of the chdracter1st1cs of . the sampte and. the
:fpopulatwon from wh1ch they fre drawn (1 e. the access1ble )
'lt populatton) _ | | _ | | o S
B Such a. deta11ed descr1pt1on of sample charactertst1cs

'-15 1n fact common 1n case study In general1z1ng from case

45
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:;~study, one re11es on the case reader s ab111ty to recogn1ze f‘



'featUres:oF'the'case as stmi]arhto SttuatjonS‘Known_tO-
_'tEasley, 1983)M.A§ Staket(19785‘notes. -

"the situatjon.ts"one“tn‘whichﬁthereits abneed'tor
~generalization about that particular.case or
~.‘generalization’ tora ‘similar- case rather than

him.,

generaltzat1on”to a popwlation of cases. Then the -

¢ demands-for typicality and representat1veness yield
- to needs- for assurance that. the target case is.
‘properly described.- As readers- recognize essential .
similarities to casés of ‘interest to them, they
establish the ba51s for natura11st1c '
Vgenera11zat10n ' p 7)

..methodology plages a 1arger burden on the reade

reader f1na11y, who must dec1de, by means of contextua]

- Cues, the appropr1ate>ess of ‘the case f1nd1ngs for his

S~
purposes, ’

46 -

It is 1nterest1ng 4n pass1ng to note that jjsé : |
It is the

In the case of ecoioéica]’va1id1ty{lone is'conCerned"

.

' _w1th ", .. the extent to whwch the hab1tats or s1tuat1ons e

genera11ze Aga1n the recourse 1s to deta11ed

compared in ‘an exper1ment are repesentatwve (Snow 1974

p. 272) of the un1verse of s1tuattons to.wh1ch one wants to

descr:pt1ontof the untverses and samp]e of treatments at |

‘hand and the test1ng of 1nteract1ons (p 273)

Another way to 1ncreasef¢he externa] va11d1ty or.'

S

‘genera11zab1l1ty of f1nd1ng in. case study work 1s by

h1nc1ud1ng mu]tlple cases Th1s 1ncreases the populat1on g -

‘representat1veness (Snow, 1974) and hence the populat1

5’_'va11d1ty The Stake and Eas]ey case stud1es in sc1ence

f7:educat1on (Stake and Eas]ey,.1978) for example,vtncl
yeleven h1gh schoo1s together w1th the1r feeder schoo

';drawn from all parts~of the cont1nenta1 Un1ted States

on

ed

e
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des1gn of the current study 1nc1udes mu]tlp]e.cases at each

1eve1\of 1nvest1gat1on in an- attempt to: 1ncrease the :

“7g representat1veness of the data |

In the f1na1 ana]ys1s, the va11d1ty of a case study can

. be Judged on]y by the - ut111ty of its. f1nd1ngs This 1s not a
new c1rcumstance in the h1story of sc1ence The'form of the
report and  the nature of the argument will be 1mportant
Perhaps, as Roberts .(1982) Suggests, with additional !

. éxpebiencejwtth"the‘méthod, We witl deve]op a;setvof' _

. warrants for the ‘methodology which'wi11 car?y.some of:the e
tthtnking as u%ual" pbwer‘associatedeith those: which back

' ‘gUantttative aggument(and‘research. |

<

e
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2 4 Ma1n Trendg,ln ﬂpplyé@g*@omputers to Educat1on"

B There are many poss1b1e mode]s of computer use wh1ch

4

m1ght serve to gU1de teachers 1n the1r se]ect1on of
¢

.appropr1ate computer based a@t&q@dwes,;Several mode 1. have

S “emerged over the past twenty years Wh;w% represent qu1te

LSEa -

Tome R TN

d1fferent outlooKs on EQS nature of schooﬂ1ng qu the ;fﬁ -
teach1ng/1earn1ng process While it is un11ke1y that a g1ven-
teacher or adm1n1strator 1nvo]ved in the current _
1mp1ementat1on w111 be-thorough]y familiar w1th-a11‘o£;,f‘
't‘these, the researcher must be ab]e to recognize and '
catagor1ze act1v1t1es to prOV1de an adequate descr1pt1on of

o events “"_ Lo ;3}} - oo f' !

1y
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2 4 1 The MaJor Types of Computer Use in Education
—— The applications of " the wartime computers, cryptographyv
and ba]listics computation, were soon overshadowed in the
early 1950’s by the rapid rise of applications in bu51ness
:and industry These early. appTications still tended toward
,numericai operations, With payabTes, receivabies, and
bii]ing as prime exampies. As reiiabiiity and economy of
storage increased‘»appiications such as inventory,vand.
records storage -and retrieval become more eVident TheSet
activ1ties w11] for the purpose of this document _
referred to genericaily as data processrng . Educational &\\\
administrators.wereyrelatively'QUicR to’app]y these'systems
Tto:handiihg their problems, which had many?para]TeTs with =
the bUsinesstworld 'To the extent that eXperienceTwith suchb
;»appiications'may coiour the perceptions of administrators :
(and as- a consequence ef such management act1v1t1es as |
attendance and grade reporting, teachers) they are 1mportant
~ in our conSiderations The extensive growth'df educationai
';Qdata proce551ng will not be dealt with further. It has-been
;/,/ ' 4raised:at this p01nt-on]yithatathekreader,may‘be‘conscious
i ';hthat suCh pervasive activity mayfaiteriperceptions ot“fhe. |
o computer as: an educational top] : ’ .
Three areas of educational computer use w111 be R
_.examined in this chapter For the purpose of this study,
,t they w111 be 1dent1f1ed as' computer a551sted instruction ‘

i.or CAI computer managed 1nstruction ' orgpMI and; B

,qomputer:a1ded learningft or,CAL. -



‘instrUCt1on' or'CAlf Though the term has been variousiy

J ‘ : o ,
< 5 o 8

T

2.4.2 Computer Ass1sted Instruct1on

: Ear]y proponents of computer use in educat1on v1ewed

the computer as a dev1ce to rep]ace a part of the

'convent1ona1 role of the teacher, as a dr111 master and as a

tutort Th1s act1v1ty has been dubbed 'computer assisted

1nterpreted in both broad and narrow concept1ons the nOrm
of act1v1ty conducted “under th1s rubr1c tends toward Fa1r1y

clearly def1ned parameters For the purpose of th1s study,

the term CAl w111 be used to describe systems wh1ch either

dr111 "based on predetermlned answers, ‘or employ. a

predeterm1ned 1nstruct1ona1 1og1c featuring ch01ces ‘between

:set a]ternat1ves matched in turn to paths through

)‘succeed1ng 1og1cs Vam1ous algor1thms may be used to\effect

’ genera] finite and small

the match1ng, but the number of alternattve routes are in

4.

Such use, at’ 1east n North Amer1ca, has‘become the~””

predomtnent form of d1rect involvement of computers in the

‘ teach1ng/1earn1ng process The term computer assisted
_1nstruct1on is a preferred descr1ptor in the ERIC system
'eAs such it 1s frequently used in its broadest sense

-'Because the term 1nstruct1on" connotes a certaﬁn conceptua]

"model of 1earn1ng, ow1ng much to behav1ora1 psycho]ogy, th1s

“author prefers the narrower.def1n1t1on of CAI as featuring

.ﬂpredetermined instructional logic.
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2.4.2.1 Historical Review of CAL .~ =
One of the ear]&est referzﬂ’és to'the use of the ,

_computer 1n 1nstruct1on was by\Rath Anderson and

,Bra1nerd (1959) who reported a prOJect in wh1ch an IBM -
‘650 computer was used- to teach b1nary ar1thmet1c to
students,

'hEarly‘instructjona1.applications’on generaﬁ purpose
computing'syStems gaye'way:in'thevmtd 1960/s;to.systems<i'

3\ _ emp loying hardware -and software specia]ly‘designed for /
_ . “

the instructiona1 task. The deve]opment of the PLATO
project at the Un1berswty of Il11no1s (B1tzer 196&) and
~of the 1BM 1500 system were maJQr developments in the'
1960’ s The IBM 1500 system, wh1ch had a number of
‘advanced oharacter1st1cs for its ttme,'1nc}ud1ng f’
-multiple‘oharacter set capahility good:quality.graphtcv
display, as well as d1rect contro1 of aud1o units and
Film prOJectors saw’ serv1ce 1n ‘a number of 1ocat1ons
.Accord1ng to records of the D1v1s1on of Educat1ona]

jResearrh Serv1ces, the Un1vers1ty of~A1berta, some 25

suoh *vstems were 1nsta1]ed “The last operational'

et

.system, at the Un1vers1ty of A]berta. ‘was baKeQ out of
.’ ".senv1ce‘on April 10, 1980, after twelve 'years of
~operation. The D1v1sron records show that over 20 090.‘
,peop]e had used the system 1n the 1nterva1 and
1nstruct1ona1 programm1ng was ava11ab]e for 17.

Un1vers1ty courses



51.

PLATO meanwh11e ‘was deve]oped through a number ofyi

models w1th PQATO IV represent1ng the state of the art

[+]

in current]y ava11able large ‘scale syftems There are

currently at 1east 20 PLATO" systems 1nsta11ed wor]d w1de‘
(Szabo, 1981) | ' '

g,.

Another ma jor tnstructtonal~computer’system wasV

a

'deve]oped by the MITRE cor t1on called TICCET
{Time- shared Interact1ve Cdmputer Controlled Educatwona]

"Telev1s1on) Both PLATO and TICCET received substant1a1

[

fund1ng from the Nat1ona1 Sc1ence Foundat1on in. the

‘ ear]y 1970'

2.4;2 2~Critique‘of Progress

-

Practwoners in. the educat1ona1 comput1ng f1e1d have .

adopted a wide. var1ety of stances w1th respect to the

_ practtce of CAl. Hooper (1978} for xamp]e, describes
"'the narrow stereotype of computer1 programmed"'ﬁ
tearn1ng as a poss1b1e h1stor1ca] Jaberration” . Papert
:(1980) speaks of the computer ‘.;.being used to program‘
~the ch11d o " o

:"In my vision, the chw]d programs‘the computer
and, in doing so, ... acquires a sense of
: A_'mastery over a piece of the most modern and
~‘"'powerfu1 ‘technology .- .. ’(p 5) %\,

"3? BorK and Frank11n (1979) -1n an overview of '

'potential uses, note that dr111 and practlce is-a

s~

B funct1on of most conventvona] educat1ona1 procedures,,

}ﬁt‘and that wel] des1gned computer d1alogue can serve ‘a o

useful educat1ona1 purpose ﬁt the~same t1me Boer

Sy
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| m1crocomputers requwres cons1derab1e t1me and effort I

'_y cons1stent

d,:(1981) has- porﬁted out that many 1nterest1ng 1earn1ng

h materwals cannot ‘be- run on some of the large sca]e CAI

Th1s researcher tends toward the arguments of the
1atter authors suggesting a va1u1ng of CAI tecgn1ques
that are well constructed ahd we]l thought out for-

those curr1cu1ar purposes for wh1ch they are 3117:2

s

appropr1ate At the same t1me 1t 1s ev1dent that much“V';

of the mater1a1 ava11ab1e for the m1crocomputer at thlS
po1nt in t1me does not f1t these cr1ter1a Ihe concern

expressed by . Bent(1980) that much of the research 1nto

' effect1ve 1nstruct1onal use is’, be1ng 1gnored seems,f.:

: va11d Yet expectat1ons that the teacher can sucessfully

1ntervene to 1mprove the qua11ty of these materwals

_ should be - quest1oned Hunka (1981) has po1nted outnthat

development of qua11ty 1nstruct1ona] mater1a] ‘on h;:“-*?ﬁ_

3 o .

add1t1on

‘?. “For the most part software ava1]able on_
‘microcomputers reQU1res far greater: - '
- understanding of. the structure of the computer
‘than .that:which:is requtred for effect1ve use. of
a ‘large- scale ‘computer:. ' (p 9) :

Th1s 1mp11es, as a coroflany, that 1n assessang the

potentlatly useful role: of the m1crocomputer in the,,f,f'
:: classroom a much w1der range of computer based 'fi

act1v1t1es should be conswdered in address1ng the needs

52
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of the ent1re curr1culum This v1ew may not be .re_

3R RN
Jth that of the teachers currehtly engaged
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;]..':u-’educat1on ha , <1fted away from the use. of the comput

v for’tutortal 1ns'ruct1on eVaTuated through the

¢
o

"pQSitivis' Qrdlgm is graph1ca]]y 1lTustrated by an

JE‘f -examinatiu \h@ 11terature 1ndexed 1n the Cummulat1ve~&”
'ﬁliwlndex of dournals in Educat1on since . 1@78 A computer
ftiVSearch Qon the descr1ptor Keywords computer and,
'.1nstruct1on on aTT entr1es from 1978 through duTy,
‘. oe;'yjf1981 resuTted 1n 317 c1tat1ons The 1nformat1on
o ;ava11ab1e “in the abstracts was. used to catagor1ze these _
;3égilc1tat1ons .OnTy s1x percent of the 317 c1tat1ons ; ~
..'descr1bed exper1menta1 stud1es of convent1ona1 CAI
’act1v1t1es A further twenty e1ght percent descr1bed
'fiﬂconvent1ona1 CAI but did not 1nd1cate any experlmentall
ff;f1nd1ngs The rema1n1hg citations were pr1mar1]y devoted
;:;ito descr1b1ng app11cat1ons requ1r1ng specxaT hardware‘
' fﬁsuch as v1deod1sk (nlne percent); or: app11cat1ons o _
- :;? f1nvolv1ng adJunct1ve use of the computer for such th1ngs.i'
| d;as teachlng computer T1teracy, calcuTat1ng Taboratory
”f”'results._controll1ng Taborafory apparatus, or expTor1ng
‘-concepts through spec1aT s1mulat1ons (f1fty seven: T_ﬂ;::
"?Tfpercent) | __‘ f | ‘ : ', oL s
T Df the exper1menta1 CAI stud1es reported 1n the
CIdE one th1rd'were 1n Journals suff1c1ent1y far

;'*Jremoved from the ma1nstream that they are not her 1n tf;‘;«?

‘“tfgithe Educat1on L1brary at the Un1vers1ty of Alberta The ”'f;
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in the current literature.

2.4 3 Computer managed Instruct1on.
o Computer managed 1nstruct1on 1nvolves a broad range of
'act1v1t1es wh1ch may 1ncIude on- 11ne dwagnost1c and

k-3
summat1ve test1ng, automat1c test’ generat1on test scor1ng,

‘record Keeping, schedul1ng—oé 1earn1ng act1v1t1esf
1nd1v1dua1 1earn1ng prescr1pt1on and aspects of 1earn1ng
_resource management ' :'.'_ S

One can pred1cate ‘the growth of CMI .as stemm1ng‘from
three d1fferent but 1nteract1ng sources On. the one hand

V»1ncreased concern with teach1ng for 1nd1v1dua] d1fferences
v,vdur1ng the 1960's led to the deve]opment of .a number of -
speCTalized:tnstructtonalwprograms uhich attempted to
tiach1eve the1r obJect1ves through modular1zed packages (
1nstruct1on w1th frequentty complex schemes for rout1ng of
*1nd1v1dua1 students through the mater1a1 Ind1v1dua11y
2.Prescr1bed lnstruct1on (IPI) (Bo]v1n 1970) and Project Plan
'-(Flanagan, 1971) are. among the best Known of such programs
Both systems employed computers to’ ass1st 1n manag1ng
student act1v1ty '

A second source of 1nterest lay 1n the recogn1tton
early in the evotutjon of CAI that monumenta] effort wou]d
he requtredutoipresent any s1gn1f1cant volume of
‘tnstruCtionalhmateriat in CAI tutor1a1 mode CMI offered
fsome of the d1agnost1c and act1v1t1es management advantages,

vw1thout the very heavy 1nvestment Tn courseware development

v
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"‘Thlrd- the loglstlcs of supplytng computer support for

f:CMI were much- less complex than for. CAI since a very

Y

ll1m1ted amount.of mach1nevt1me»was-requ1red per student.:

2.4, 3 1 H1stor1cal Revlew of CMI

Many programs developed in the 1960’5 and 1970' e |

utlltzed packaged un1ts of- 1nstruct1on character1zed by
sets of learn1ng ob3ect1ves and crlterlon referenced

’ 4test1ng. Some of these programs required. exten51ve
%computer support. PrOJect PLAN (Flanagan,‘l97O?A1971l'

. used a computer to 1ntegrate information on students
'Qpast ach1evement 1nterests,-and,ab1]1t1es,‘teacher"
'.recommendat1ons, and‘parental wlsheS"The result*was a

Plan of Study (POS) which served to gu1de the learner‘
‘through a serles of Teacher- Learn1ng Un1ts'(TLU’s)

*a glven spec1f1c set of obJect1ves, several alternate
TLU s mrght be ava1lable Between the years 1866 and
51970 the program was developed to include 1nstruct1on
in. sc1ence mathemat1cs, soc1al stud1e;, and language
:%_arts for grades one - to twelve 1nclus1ve (Flanagan :
(‘1971/2) The computer serv1ces were 1ncluded by- Flanagan
d. (1971) in a. l1st of bas1c components The role of the
g;computer ‘was to ass1st in plann1ng programs for each .
hHStudent and in mon1tor1ng 1nd1v1dual progress Th1s was:n

:p1mplemented through 2 medlum sized computer and '

‘;; termlnals 1n the schools (BaKer, 1971)

Over the years a number of systems were dev1sed to--V-*

' carry out th1s type of 1nstruct1onal managemen’//PLM on

S



58

~the PLATD system RSVP ‘at the M1am1-Dade Communaty
fCo]]ege (Ke]ly and ‘Anandam, 1978), the CAISMS system o

‘1>V

ldeveloped by the US Navy (Pennypacker, 1978)' and TAIM'

4“»(Westrom 1974) developed at” the Un1vers1ty of A]berta T

- are representat1ve of many of the features of these '
systems ‘Most were 1ntended to support packaged

'instruct1ona],or 1ab based mater1a]

v 2 4 3 2 Cr1t1que of Progress | _

| ‘ The ent1re effect1veness of CMI is pred1cated upon

the ex1stence of a we]] structured set of 1nterlock1ng ﬂ

'i-tearn1ng mater1a]s Regard]ess of the: computer -
.jcapab111ty, 1f the mater1a]s are 1neffect1ver' |

1nstructlona11y, the result 1s poor qua11tyltnstruct1on'd‘

f;The des1gn of the ear]y systems also left much to be -

‘ des1red Ear]y vers1ons of CMI systems tended to be

_batch or1ented w1th upper case only 11ne prﬂ\ter output -

CIn. many cases the 1nput of student test scores re11ed on“ -

. c]umsy and somewhat 1ow accuracy marK sense cards

_ Alternately, a teacher or aide mtght be emp]oyed

'y_enter1ng resu]ts on a s1ng1e remote term1na1 L1m1ted
‘.1nstruct1ona1 log1c was ava11abLe on some systems
'fWestrom s TAIM system (Westrom,k1974) addressed th1s
diproblem d1rect1y, but ‘at” the cost of - cons:derab]e

complex1ty from a nawve ‘user. p01nt of v1ew as well as

’ h1gh operat1ng costs Costs and log1st1cs assoc1ated

.yfsw1th the need for access to large central computers

'cj'm1t1gated aga1nst w1despread use of CMI 1n the pub11c ;]-vt"”
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;schools"The'impiementation ot indivtduatty paced“'
1nstruct1on 1n’the absence of such computer support hasl
proved prob]emat1c Locally, such se]f pac1ng has
largely d1ssappeared L S

The advent of the c]assroom m1crocomputer has, to\
an extent rektndted 1nterest tacttca]" record»
. Keep1ng of student performance, and some movement in the
Q:\ d1rect#ﬁn of CMI might be. expected to occur A smal]
o amount of Computer Ass1sted Test1ng, wh1ch th1s author:'
. views as a subset of CMI does appear to be occurr1ng
jet teachers m1ght be expected to exh1b1t a re]uc ance
to return qu1ckly to the self- paced env1ronment CMI
1mp11es In the short term one - mtght expect to see _7
1ntermed1ate forms of CMI wh1ch assist the teacher‘“
'g*test1ng and record Keep1ng wh1]e preserv1ng the 1ocK
T step, large group or1entat1on to 1nstruct1on Patterns
m1ght be expected to vary substantwa]]y 1n schoo]s d
: 1nvo1ved in programs featur1ng h1gher 1evels of student

se]f.d1rect1on. S

.
1.2 4, 4 Computer A1ded Learn1ng S d - 2 {f
";; In th1s mode of computeﬁ/glage'~a:student7discovers

1nformat1on or. concepts through act1v1t1es such - as computer :;/f//

‘¢s1mu1at1on -or through programm1ng of his own a]gor1thms The fv
: use of the computer for calcu]at1on and/or for check1ng of
v'_labor\\ory results is” often 1ncﬁ&ded under th1s category
' g‘Certa1n/aspects of the tasK of learn1ng to program have ,
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' 1mp1c1t w1th1n them genera11zab1e concepts app11cab1e in

many areas of the prescr1bed curr1culum

2.4.4. 1 H1stor1ca1 ReVThw/of CAL

The use of computers for purposes appropr1ate1y
;'descr1bed as computer a1ded 1earn1ng has a comparably
.7long h1story although it was 1arge1y overshadowed 1n the:
11terature by the more prevalent app11cat1ons of CAI and
(CMI through - the 1960's and 1970%s.. . . - .
Kotah and Goddard (1966) descr1bed a prOJect 1n

which about 600 students from grades 8 through 12 were

| g1ven an opiortun1ty to 1earn some progranm1ng and to

wr1te s1mp]e programs.to;soive problems w1th "direct

g application to theiracurrent.coursesl" They'stated’that
six months after the mach1ne was’ no longer ava1lab]e on‘
uthe1r own they [students] have cont1nued to de51gn '
programs for computers. in sp1te of the fact that they

.,Know they are unllkely to have 1mmed1ate access to the-

: mach1ne They descr1be a s1tuat1on 1n which a student
I1mproved h1s phys1cs 1ab experience by wr1t1ng programs
:to process hws resu]t Th1s enabled h1m to. both record

-]

many more observat1ons than would norma]]y have been
»’p0551b1e and at the same t1melhandle hls data i a much
?-more effect1ve manner In another 1nstance grade 8
students used the computer to study complex add1t1on p.
‘zglser1es, resu1t1ng 1n a genera1 1ncrease in 1nte11ectua1

'cur1os1ty about the phenomena, 1ead1ng to extended 'j

.11brary,research_and new 1ns1ghts 1nto not only .
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mathematics, but also history and philosophyf.

. x‘Papert and~Solomon’s (1872) paper, “Twenty Things.
to do with a bomputer", emphasiZes the potential vatue
of departing from a view of thetstudent/computer ”
interaction tn terms of words and symbols to an . ,ﬁ’

" _interaction in terms of -a concrete rea]iiation'of'thetr
’fcomputer activity through control of physical devices '

tinciudtng'ahmechantcal robot called a "turtle" and a |
s1mp1e music generator “Papert’ s work has spanned more
than a decade, and 1s now reflected in the w1den1ng
ava11ab111ty of the LOGO language wh1ch is in part his
creation, His recent (1980) bookK , M1ndstorms ,'espodses_

“the proviSion,of pouerfu1 computing concepts to young

children as a.vehicle for extending their intelleétual

: grasp

' The ‘use of the computer to s1mu1ate events 1s‘a
Spec1a1 form of -CAL wh1ch~may have part1cu1ar,

’lapp]1cat1on to sc1ence educat1on In 1earn1ng
s1mu1at1ons the student exerc1ses dec1swons whtch then

'.result 1n consequences for ‘the system s1mu1ated .

- The student 1earns e1ther by observat1on and
feanalys1s of the data returned by the simulation, or by

: 'pract1c1ng man1pu1at10n of s1mu1at1on 1nputs to controlb

'1.the s1mu1atlon toward some spec1f1c outcome. -

X Early use of 31mulat1on for teac21ng 1nvolved role

' p]ay1ng. often between groups or "teams” dacobs (1950)

'f~'descrmbed the use of soctodrama. a form of event
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) s1mu1at1on - for. eacher educat1on ‘He saw the learning
value as a cons quence of 1ntense human relat1onsh1p
-dynam1cs mantfested in ‘an. env1ronment where ego defenses

R Y
. were 1owered because the sttuat:on ‘was that of a game..

In add1t1on because s1mu1at1ons aﬁlow the try1ng of ~
.technaques where. m1stakes can’ be erased a w1der var1ety
of act1ons and consequences can be explored
Computer based s1mulat1ons have been reported»1n

_the 11terature since- the 1ate 1960's (Wing; 1968 McKa¢¢-
'1969 Abrahamson, ‘Wolf and Denson '1969). Braun (1970)
~ described a- number of SC1ence s1mu1ations'wh1ch allow
students to carry out 51mu1ated exper1ments where
’prob1ems of expense comp]ex1ty, measurement or danger
__prec]ude use of real 1aboratory exper1ences Bob11ck
'(1971) suggests that in some 1aboratory exper1ments the
d1mportant concept 1earn1ng‘may be 1ost 1n anrf" .
overemphasws on spec1f1c psychomotor skllls wh1ch may be
of quest1onab1e relevance 1n the. field of sc1enCe |
outside of the c]assroom In cons1der1ng the use of"”“.,
.s1mu1at1ons as poss1ble rep]acements for 1aboratory B
.‘act1v1ty, 1t would be prudent to analyze ones 1ntentsl
.,‘Hofste1n and Lunetta (1982) have noted laboratory |
1nstruct1on as an area requ1f1ng cons1derab1e add1t1ona1?:\
"research | | : ” o
Recent worK 1n the use of s1mu1at1on for

p1nstruct1on has been descrwbed by Bork (1976 1979,
51981) Luebl (1980) Z1mmermann (1979) Wy (1980) and
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Summers and Wil 'ott (19807 .

2.4.4.2 Cr- .ique of Progress

The advent_of the personal microc ,uter»appears~to
. @

-'haVe‘gtven considerable impetus to e development of,

educationatfapp1ications which are best describéd\as

computer aided 1earn1ng At the same t1me certain

‘problem areas can. be 1dent1f1ed

4

‘First, the not1on of prov1d1ng the student w1th

experience ‘in programm1ng requ1res extens1ve 1ong term .

’ use-by the student usua]ly w1th a h1gh .

mach1ne to-student rat1o

Second the tools prov1ded should be _-_ -

'anon€frUStrat1ng'4nd shou]d’represent a good'fit between -

fthe reaT world of computing and.our'best Knowledge of .
how students deve]op concepts 1mportant to th1s study
Authors such as Papert and BorK have argued persuas1ve]y
;1n fayor of the. use of modern and powerfu] comput1ng
languages for the 1ntroduct1on of concepts to students
’t»rThe fac111t1es they espouee are not yet the norm in -

ﬁ,h terms of ava11ab111ty

Th1rd comparat1ve1y 11tt1e attent1on appears to_

"fhave been g1ven at, th1s po1nt to the problems of

:~> tra1n1ng adequate numbers of teachers to de11ver the |

' requ1red 1nstruct1on and tutor1ng

~,

Fourth, there appears to be a dearth of- research 1nf
the area of concept development as related to 1earn1ng

fundamenta1 comput1ng concepts in the K to 12 grade



i

- the teacher or/gtudent
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s range.. In the absence of such research, curriculum =

»develobj"nt act1v1t1es lacK.

prtate.gutdance;
g_tfth the re]at‘ Sh]p of computtnoxcohcepts,to"
R spectf1c content '.eas suCh as;theJnaturaI.sctences'
"f<‘rema1ns 1arge1y unexp]ored -

- In the area of - s1mu1at1ons other problems arise.
Pernﬁps most important of these is the 1nadequacy of
“some s1mu1at1ons in fa1thfu11y represent1ng the. :
phenomena under study Overs1mp]1f1cat10n could’ lead to
the7]earn1ng of erroneous 1nformat1on . ,.'. / ,

” A related prob]em is that the development\of good~
’_.SImulatwons may requ1re cons1derab1e programm1ng ' .
: expert1se and fa1r]y powerfu] computat1ona1 G:Eab1l1ty v;
Invadd1t1on s1mu1at1ons seem unl1kely to provide ‘an ,'u
_~'adequate Tearning. exper1ence 1f not 1ntegrat 1nto a’
total set of . act1v1t1es 1nc1ud1ng pr1or 1nstruct1ona1
preparatwon we]l structured gu1de booKs, and . »
appropr1ate fo]low up act1v1t1es Few current mater1als

ava11ab1e to the schoo]s provwde adequate gu1dance for

o AR
'2 4 5 Summary ‘ o

Taken 1n tota] the Qumulat1ve 11teratuﬁe on comput1ng;"

'app11cat1ons in educat1on 1s volum1nous, extend1ng through _>f

) ,over'two decades and 1n01ud1ng thousands of papers and

reports By d1fferent1at1ng the three areas of CAI CMI}and

CAL one is able to’ show three qu1te dﬁfferent perspect1ves

; ffi.- o
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“on the relation o;\aomputers,tcbﬁ%é process ofhcurrtculum'
and instructton' o o B

| In the CAI mode the computer 1arge1y supplants the ro]e
of the-teacher: as the source.of the content of 1nstruct1on
’Rather the content fs presented by the program as a sertes
of 1nformat1on d1sp1ays wi'th frequent questtontng to
‘monttor progress and‘contro] the presentat1on fhe‘
deve]opment of techn1ques 1n th1S area- tends to paral]e] the
apdeve]opments of 1nstruct10na1 sc1ence / 1nstructtona1 ‘
rvpsychology " ‘ |

A CMI approach preSerQes some‘of'the'teacher’s content

role, add1ng other 1nstruct1ona1 methods, white yroviding a-v
potent1a]1y powerfu] too] 1n adm1n1strat1ve support of the
‘learn1Lg act1v1t1es H1gh11ght1ng the teacher as manager
'th1s approach tends to emphas1ze 1nd1v1dua1 1earn1ng stytes
. and f]ex1b1e pacing. _ ' o ;
| The CAL approach 1s 1ess clear]y def1ned tendtng‘h
toward the structur1ng of new and novel 1earn1ng exper1ences
w1th1n a convent1qna] classroom context Since the content
Z';of 1earn1ng can remain 1arge1y.una1tered under th1s mode 1 t;;
;waould seem the most 11Kely to be raptdty ass1m11ated The
| constra1nts descr1bed in the prev1ous sect1on may m1t1gate

'agalnst such rap1d ass1m11at1on however

~ - ' . ) e .""1 . R

[
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2. 5 The 0uest1on of Technology v e : ,
if\\\i Jo. th1s po1nt the adoption of computers in. the schoolsﬁi_v/7
| has been 1arge1y a slow and fa1r1y caut1ous exper1mentat1on.;fd
hav1ng 11tt1e overall 1mpact on the process of educatlon ’e:ﬁ

Computers have been expens1ve myster1ous, and largely ‘7_'f44

& .

h»1naccess1ble The s1tuat1on in the 1980’s is. rap1d1y

o

i changing: =~ - L .

2. 5 1 Econom1cs and Market1ng __ff*”?'p~' ' i
| Madden (1980b) has prov1ded a. comprehens1ve ana]ys1s of

o,

the changes 1n the whole area of comput1ng wh1ch have
fo]lowed from the deve]opment of the computer on a ChLE
The ?esult has been a ver1tab1e» exp]os1on 1n comther

; numbers, such that the 1naccess1b1e has qu1te suddenly "ﬂliei

become not Just h1ghTy access1b1e but a]so»e.iens1ve1y and

<

L v1gosous1y merchand1zed At the same ttme~3there has been a.

rap1d adopt1on of qpmput1ng dev1ces 1n the worky“

7°form of word processors, pownt of sa]e term1na1
automob11e d1agnost1c systems._,fh"ﬁd ; R
One could view the 1mportat1on of these dev1ces 1nto
‘the school as a d1rect consequence of these market1ng and
' econom1c factors Th1s sets up a number of tens1ons 1n the‘hfﬁ{

1

“school system The: grow1ng 1mportance of the computeR.1n the

workplace of._he hlgh schoo] graduate d1ctatates attent1on

1swon of compﬂter sK11]s 1n areas such as

’~'bus1ne_s educat1on Academxc areas wh1ch may yet be seen as

-'-) ]argely. ollege preparator are not so d1rect1y.cha11enged
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e conom1c pressures. however lead to a view of the computer

.yas a cheap and- control]ab]e mechan1sm for student
f1nstruct1on poss1bly as a way to temper esca]at1ng ]abour .

costs.
Osts. L L .

"52 5 2 Leadwng Interests and Problem Concept1ons f‘

He1degger speaKs of a stu1t1f1ed compuls1on to push onj

b11nd1y with iechnology or, what comes to the same th1ng, to.
»rebel helpless]y aga1nst 1t and curse 1t as the work of the
,iidev1]" Such reacttons perhaps typ1fy a larger proport1on of
humanK1nd 1n genera] and teachers iR parttcular than would -

‘,be devout]y des1red There is a danger v1n the rap1d

;‘.‘ﬁmmplementat1on of the computer 1n the schoo] that these two'

‘a_poles of actton m1ght represent the ma1n d1rect1ons of -
"fffocus P o ':,.-;Z . ,ﬂh.:’t _ r' ] R
o dones (1980) has ca11ed for human1sts to become
;concerned and Knowledgable in the use of computers

. "The: cultura] sp]1t between the arts -and human1t1e54
' and - the sciences has-opened-a societal crack through
- which factors" jmportant to the quality of human life -
. are s]1pp1 g...While recent’ developments in computer
'A>s01ence are . not the only scientific. deve]opments :
creattng unexam1ned\soc1eta1 effects.,1t is an area_
deserv1ng attentton '.'. _ . vv;(.-

Garson (1980) has sketched f1ve scenar1os to the year

"tfﬂ;2000 thch cons1der poss1bde mpacts of computer121ng the
| ey

fuiAmertcan educat1onal system These prOJect1qns stress the o

h1nterp1ay between technolog1ca1 development and the soc1a1

’ﬁffﬁ;;;and pdlltlcal m111eu These futures range to an extreme

‘"Tfffwhere the computer 1s used as an 1nstrument of control by
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. . '\' . .
-remov1ng the 1nf1uenoe of the 1nd1v1dua1 teacher The world

'cof du11a s D11emma (Madden, 1980) 1s equa]ly fr1ghten1ng It

-

-would be a sad Joke on human1ty 1f N1etzsche s Overman

'turned out to be a maze of w1res and very 1arge sca]e

-,1ntegrated (VLSI) c1rcu1ts At the same t1me we need to be

-m1ndfu1 of our: relat1onsh1p to techno]ogy and to ourse]ves
| As He1degger has put it:

. Man . . . is cont1nua1]y approach1ng the br1nk of
. the possibility of. pursu1ng,:and~push1ng forward
_nothing but what is revealed in.ordering, and of.
‘deriving all his standards on this basis. Through

- this the other poss1b111ty is blocked, that man
might be admitted.more and sooner and ®ever more
primally to. the essense of that wh1ch is unconcealed

and to its uhconcealment. . . :
(Translated by Lovitt, 1977) \,_‘ v

It is perhaps poet1c that 1n the euectron1c computer is.

ithe essence of a pos1t1v1st1c log1c created -as it were, in

the 1mage of its . Creators Man has rema1ned largely in:

'control of the s1tuat1on thnough power over the 1nput of

'1nformat1on to the computer As the re1ent1ess push of the .

‘;essence of technology d1ctates the evolut1on toward an

.expanded sense world for th1s electron1c "be1ng . electron1c'

: L
',ears eyes, and vo1ce so we come closer to the danger of

wh1ch He1degger speaks




Chapter 3

RESEARCH METHODOLOGY -
In approach]ng this part1cu1ar study of a comp]ex
'Hnnovat1on the researcher was presented w1th a d11emma ~Thes
act1v1ty under study appeared to be very wwdeSpread yet B
very d1ffuse No clear "plan of 1mp1ementat1on appeared to-f-
have been formu]ated No partacular schools were clearly
: exemplars of the 1mp1ementat1on ’f' S s

| Furthermore,»1n Keep1ng ‘with the researcher s

methodo]og1ca] and ph1losoph1ca1 b1as toward a broad openx

"systems” wor}d v1ew a research mod‘l -was requ1red wh1ch_'

1d allow. suff1c1ent breadth of study to fa1r]y

haracter1ze the myr1ad forces brought into play wh11e at
e same t1me focuss1ng to a suff1c1ent extent to truly
fd term1ne the nature of events at: the. 1eve1 of the scrence

classroom. S .

:”fn3 1 The Research Mode 1

The research model wh1ch was adopted may be v1ewed'as a
'ser1es of b0xes w1th1n boxes, rather ak1n to the old party
-joke of enclos1ng a sma]l g1ft in a small WP;pped box wh1ch »

'_ls then pacKed 1nto a larger box wh1ch 1s then pacKaged 1n -
- é st111 larger box and so(on. unt11 on. the outsrde it .
~appears as ‘a very large present 1ndeed The researcher _
'”Vﬁconducting research under th1s mode] 11Ke the. g1ft getter,

;salways faces the poss1b1l1ty that when he f1na11y opens the

last box, it will be truly empty. S

e R L ’ o



The research modeT used 1n th]s study 1s shown in
‘inigure 1 At the outer:. Tevel s the Targest box wh1ch seemed
fmanageable for purpo;es of the study -- the metropol1tan
“‘d1str1ct encompass1ng the c1ty of Edmonton From the o
'v1ewpo1nt of open systems, of course, there are yet largen“fa
boxes the reg1on,,the provwnce. “the country, and so on ad
»1nf1n1tum o | |

There 1s Just1f1cat1on, however, in. studying
1mplementat1on of an 1nnovation at. the d1str1ct Tevel.
Studies of'innovat1on d1ffus1on strongTy suggest that
personal contact is very 1nfTuent1aT in the spread of
1nnovat1ons (House, 1974) Thus the 1np1ementat1on of
1nnovat1ve programs tends to be character1zed by ,f
geograph1caT cTusters around maJor metropoT1tan centres

The metropol1tan d1str1ct 1s thus conce1ved as the
r;outer level of the research model In a few 1nstances wtth1n ;
" this, study report observat1ons and 1nferences perta1n1ng to ;

the prov1nc1a1 level may be made but these ar1se largeTy

”from percept1ons drawn at the 1nner Tevels of the model

3 2 PreT1m1nary D1str1ct Contact

W1th1n the’ metropoT1tan d1str1ct there are severa]

L

}school Jur1sd1ct1ons The researcher selected four of. these,

_us1ng as cr1ter1a both s1ze and fam1T1ar1ty to the
h researcher Using fam111ar1ty as a cr1ter1a cTearTy cOuld o

_._1ntroduce blas However, 1n a case approach of 11 ted

: >dufat1on entry to and cred1_ rlfhwnvetudy s1tes 1s a igb,r

Ceme
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A CONCENTERING MODEL FOR CASE RESEARCH

RN . D1str1ct Level
Preliminary District Contact

In1t1al Contact Level
General Site Survey 1982
\_General Site Survey 1983

',Im'-t.ial‘ Site Lﬁeve"]’

Detail
Site
Level
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ucritical'cohcérn and Seemed best served by ]1m1t1ng the
study in this mahner "

One of the Four IOCal Jurlsd1ct1ons was subsequent]y

'dropped from chS1derat‘on. as 1oca1 off1c1als adv1sed that

there was no aDtIV1ty OchPr1ng there wh1ch f1t w1th1n study \

parameters of Domput1ng act1v1ty in. sc1ence educat1on
In1f1a1 actwv1t1gs 1nvo1ved contact w1th o
'-representat1ves Qf thé three rema1n1ng school boards In;the'7"
| two larger Jur15Q1ct1ons an 1nd1v1dua1 was 1dent1f1ed at""‘
the. board 1eve1 w1th magor respons1b111t1es toward the use
‘of m1crocomputerg in the schools Brtef meet1ngs were held.
‘jn November and becemper of 1981 w1th the identified %

v‘1nd1v1duals,.and Gop,es of documents prepared for their.

"“respect1ve bdardg were obta1ned Port1ons of . theSe )

documents, wh1Ch represent the stated 1ntent1ons for the

'1ntroduct1on of Qomputers 1n the dwstrlct schools, are found'f
TS appendtx A,, ; e'_,3’~ » ' - ’

4

‘3. 3 Pre]iminqry sthOT 8urvey

B Based on thege d1str1ct 1eve] d1scuss1onsland
f;documents, th& next pﬁase of the study was carr1ed out ‘as’
-}'follows a ;K' ‘.“V"ﬂy”gﬁ'*.~. . ST ”'{.‘ 1.{f_ '
E ;T. A 11st ‘of al] SQhOQIS 1n the Edmonton Publ1c. Edmonton
Separate ahd Cguﬂty 0f Parkland school d1v1s1ons wh1ch/;f

: d_had mtcrgoomputer equtpment was drawn up Informatton to.'

AR

h'comp1le tﬁe&e 115t$ was Obtatned from.approprtate sohool S

board sourCQs for each dIStr1ct
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h: Jun1or and sen1or h1gh schoo] on
th1s list was contacted Th1s involved telephone‘contactri
w14h_forty-seven schdols 'Questions‘uith respect to the_,‘
number, dispbsttion and use of m1crocomputers within
'h1s/her school were asked w1th spec1a1 attent1on to e
| c1ence use or prOJected science use. A copy of theA
1nterv1ew gu1de 1s found in append1x B.

-The names of school based coord1nators of comput1ng |
_act1v1ty and of 1nvolved science teachers were obta1ned
‘_where avazlable | / ) |

Th1s general surv%y was carried out in February and

'March of 1982 “both to select schoo]s for further study and.

also to prov1de a broad perSpect1ve on the degree and- type'

'of schoo] 1nvolvement in the study area. Some f1nd1ngs of .

fn‘th1s pre11m1nary survey are reported in chapter 4.

,4,"‘
.

3 4 Repeat of D1str1ct School Survey

1n danuary of- 1983 a general survey was aga1n carr1ed

‘“: out by telephone contact w1th each of the forty seven

schools 1nvo1ved 1n the 1n1t1a1 survey ~Th1s was 1ntended to

prov1de some 1nd1cat1on of any shift in trends over the

'aiapprox1mate‘:ye year durat1on of the study

A copy f the 1nterv1ew gu1de used for th1s round of

survey is found 1n append1x B.. F1nd1ngs from th1s survey

0

ac 1v1ty. w1th cbmpar1sons to the 1n1t1a1 survey resu]ts,

are d1scussed in chapter\4

e
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3. 5 Initial Slte V1s1ts : | |

From the 1nformat1on obtalned dur1ng the 1n1t1al survey
‘a pr1or1ty l1st of twenty schools was drawn up,‘attempt1ng
'to comb1ne as cr1ter1a for selectton a’ concern for
'representatvveness of d1str1cts, and of Jun1or/sen1or
levels, as well as. length of 1nvolvement w1th the.
technology The researcher rece1ved clearance to v1s1t
| seventeen of the 1dent1f1ed schools He was. den1ed
‘permission to visit: 3 schools in one Jur1sd1ct1on on the :
basis that there was no substant1al act1v1ty of 1nterest in
isc1ence educat1on occur1ng in. the selected schools .

The seventeen schools formed’ the 1n1t1al 1nvestlgat1on
‘s1tes Telephone contact with these schools was used to set'
‘:up a schedule of 1n1t1al site v1s1ts ‘One half day was
scheduled for each of the seventeen schools 1ncluded 1n the?“,'
prel1m1nary 1nvest1gat1on In three of the schools, the‘
{researcher engaged in a structured 1nterv1ew w1th the Chlef,
adm1n1strator for the school (the 1nterv1ew gu1de is.
"1ncluded 1n Append1x \?‘ In f1fteen of the schools a SC1encev

"teacher 1nvolved with the m1crocomputer 1mplementat1on had

,been 1dent1f1ed A meet1ng w1th the sc1ence teacher(s) us1n

_sthe m1croconputers was scheduled for a spare over luhe ' or;

\d;after school The t1m1ng of th1s meet1ng was cle“ed 1n"" »
advance A structured 1nterv1ew was carr1ed out Thef

ff 1nterv1ew,gu1de 1s found 1n append1x B “‘-1d -’gij”"

R A v1s1t to the staff room was carrted out - t1med to

allow an opportunlty to check staff not1ce boards,'lt.;.:‘



75
perjodica] racks,nand the like, for signs of computer,q

related materia]h In a'fewbcases the researcher was ab]e to/
‘observe some student use of the computer and in severa]_-" :

’-cases to view the phys1ca1 Fac1]1t1es

. 3.5. 1 interview Procedure and Data Collation

| The 1nterv1ews were he]d w1th 1nd1v1dua]s in a]] but
three cases, when a group of two or three teachers were
involved. .A quiet . settlng preferab]y a pr1vate off1ce. was.
used. In all but ode case! the 1nterv1ews were recorded.on
cassette tapei The {hterviewer used the tnterview'questions
as'a’generat guide; althoughathe order_of the'questions gpd
the exact phrasing washaltéred in order'that’the tnterViews__
'smxght/be/kept as conversat1onal as poss1ble Sufficient
flat1tude was' encouraged through fo]]ow up quest1ons to try
to e1101t 1nd1cators of special successes, problems, or
'01rcumstances wh1ch m1ght make the s1te part1cu]ar}y usefu]h
as a- s1te for deta11ed study o _

In add1t1on to the- tap1ng, notes were taken and
"follow1ng the 1nterv1ew both tape and notes were 1dent1f1ed |
f'w1th an Al d number, date, t1me.\place, and respondents The_ﬁ

fnotes and tape were reV1eWed on the same day, and . B
u:methodoiog1cal ‘and theoret1ca1 notes were*hade The entlre
"4tape was recorded in a comguter f11e, together with
".s1gn1f1cant observat1ona] notes Thls f11e was - Keyed to the

}7or1g1na1 tape
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'.The data co]]ected 1n the pre11m1nary 51te v1s1ts wash
1ntended to serve two purposes F1rst the observat1ons and
: cumﬁlat1on of theoret1ca1 notes enabled the~development of
work1ng hypotheses on the cru01a1 elements and re]at1ons
1nvolved in the 1mplementat1on of the m1crocomputer in thej
, schoo]_ahd ,he.classroom. These' worktng‘hypotheses,served as
* the startinghpojntefor the'more detaited study ot a few
se]ectedvsttes. Sécond, the'pre]iminary site yiSits uere'
intended to give. aJhroad;descrtptive.picture of thehtotal'
”1mp1ementat1on scene’ and to provide suff1cwent data ‘to -

',‘select the s1x schools for more deta11ed study

3.6 The Student . Perspect1ve = : ’ e

Durtng the prel1m1nary s1te v1s1ts 1t became apparent

T

that the ]eve] of d1rect 1nstruct10na1 contact in science :
between'the_compuger and the student.was relat1vely.1ow whenﬁi
- compared to'the'total number - of machines‘andjleyel of
teacher involvement. The %acus ocCUrred‘to be at‘the,tevel;r
of computer 11teracy for students. The‘reasons‘tor-this-wil]
“fbe exp]ored in chapter 7 Suff1ce 1t to say at thts po1nt |
'_that there was 11tt1e ‘to observe 1n the way ‘of science

1nstruct1ona1 use At the same t1me student att1tudes and

“"y,percept1ons of the computer seemed re]evant to the PUPPOSGS

. of “the- study, s1nce student reactton was frequently c1ted by,g‘
;:part1c1pat1ng teachers Some tr1an§utat1on of the data .
: obta1ned from teacher 1nterv1ews seemed desxrable In order e

”.that the researcher m1ght ga1n some 1ns1ght 1nto student



perceptionSfof.the:imp]ementation;‘the following
inveStigation‘was'carried out.

3.6. 1 Sltes for the Study
' "Two schools were used to obtaiwm the data for th1s part
~.of .the study The junior h1gh schoo] was a. small urban
, school drawing from ne1ghborhoods of mixed socio- economic
level. This schoot had been 1nvolved,w1th m1crocomputers,for
'at'teast three years. Ten compUters were-availab]e in ag
-self- conta1ned classroom sett1ng l
The sen1or high school used was a 1arge compos1te hwgh

,school in'a. commerc1al/res1dent1a1 area of the city.-
Computers are qu1te extensavely used in th\i school" as. part
of the bus1ness educat ion program For the purpose of the
genera] sc1ence module which formed part of. this study.
’ however{ three computers were brought frgm the main computer‘

room to the sc1ence classroom edch day The students were
: drawn from a non-academ1c general science program.v

!

-

_‘362Method
N1ne groups of three students each were interviewed.

The groups were selected by the teachers, who requested

f_ volunteers The students were swmply to]d that the

- \
.researcher w1shed to talk to them abeyt computers

| Four groups. two all boys and two all g1rls, were drawn
from a grade seven math class Thqse students had been us1ng

 j the computer to 1earn programming one class per week for the-»h

A ]
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’previOUS fOu? mgnths. Two groups, one of boys and one of

g1rls, were drawn from a grade n1ne math class Th1s class 1-

a

‘ had been takmng programm1ng for seven months The last'three.

groups, two of boys and one of g1rls were drawn from a

grade eleven general sc1ence class They had Just completed

“an approx1mately one- month module on.comput1ng im- the week

prior to the interview. |

h The interviews were held;in‘avroomBSeparate from thel
rest of the class.‘All of'the-interviewsTwerejtaped. The .
researcher used aunumberhof preparedfquestlons'as a“geheral

guide only. These questions are presented ‘in Appendix B. The

_interviews, on average, took about fifteen minutes for each

group. In- add1tlon to these 1nterv1ews. the researcher'spent.

~ some t1me with the teacher v1s1ted the ccnputer fac1l1t1es,

and reviewed a few samples of student programs A copy of

the just completed grade eleven un1t test was also rev1ewed

" The tapes were converted to tapescrlpt copy after the
1nterv1ews, in the same manner. as has been descrwbed for the‘

initial site v1s1ts The f1nd1ngs from th1s phase of the

~study are’ reported in chapter 6.

3.7 Deta1led site Study S A

The last two phases of.. the study 1nvolved more deta1led

1nvestlgat1oﬁ‘at a few s1tes,-represented in the research

;,model by the 1nnermost'box SlX schools were chosen 1n an7

..?attempt to g1ve as complete a cross sect1on as poss1ble of

"-fthe var1ous factors 1nvolved The cr1ter1a were as’ follows

. .o ) o
,“ ] : ‘.‘ q

Vi



Htt _both JUHTOF and sen16r h1gh school 1evels shou]d be -
- 1nc1uded ' B 4y: v

l'2; the chosen schools shou]d 1nc1ude those’ relat1ve1y new'
| to. the phenomena under study (1ess than‘1 year) as. we]]v

"as those w1th 1onger exper1ence (3 on 4 y‘

737 "the: types of act1v1t1es in wh1ch the sc' | feachers
’..are engaged should. span a range of act1V1t1es 1ncluding'v
adm1n1strat1ve through to- sctence 1nstruct1onal ‘use.
h4;"a11 three Jur1sd1ct1ons 1nc1uded at the outer level of
- 'fthe model should be represented at this 1nnermost level

Two further sets of act1v1t1es were now carried out in;f

_these s$iX. schoo]s, as descrtbed in the fo]]owin§>sect1ons

e,
-

’3 7:1 Case Study of S1x sites - |
1In th1s next phase of the study attempts were made to
ireflne the hypotheses and to va11date the perce1ved
'dvrelat1onsh1ps across s1tes For th1s purpose six- schools
were: chosen and the researcher carr1ed out an extended
'1nvest1gat1on fo]]owwng up on the 1n1t1a1 1nterv1ews and
't_pobservat1ons w1th further 1nterv1ews w1th teachers,v' |
'h°adm1n1strators and- students The intent was-to prov1de a
-ifth1ck descrlptxbn of the contexts and local problems and
':problem solut1on§ whxch characten1zed the spec1f1c s1te At
”the same t1me “an attempt was made to 1dent1fy more’ globa]
:j fand general1zable faCets of the 1mp1ementat1on and\to
uh;obtawn through tr1angulat1on w1th1n the,nmﬁn study stt
itheory,hav1ng potent1a1 pragmat1c va14/ } |

3 i

Sl ' .



_'between September 1982 and February 1983 a Case

v‘u_together the 1nformatlon obta1ned from these detaw]ed s1te~a' -

were revi ewed ,..and _

: C 80

Z,«,'

On the bas1s of th1s ser1es of v1s1ts wh1ch_were made

,‘fdescr1pt1on was prepared for each sdhoo] These descrxpt1ve L

statements werecver1f1ed w1th the teachers 1nv04ved and are ﬁ]‘;ﬂ'

C 9

1nc]uded 1n append1x C The deta11ed d1scuss10n oﬂ the.-:d

.overa11 f1nd1ngs of thts study, chapter 8 attempts to draw

) v1s1ts, together w1th that obta1ned at each 1eve1 ‘ o
"’_represented by the research mode] Th1s deta11ed s1te study

1nvolved a total of th1rty two add1t1ona1 v1sHts oyer the

SJX,$‘te$-

. . - g f”';ff R
3 7. 2 Develop1ng a Human1st1c Mode] for Computer Ut1ltzat1on

N

S
Severa] teachers who were 1dent1f1ed dur1ng the

" pre11m;nary phase of the study as ev1denc1ng human1st1c
.concerns were asked to part101pa§9 1n the formulat1on of a¢
-human1st1c model or models of computer ut111zat1on 1n |

- sc1ence educat1on The model was developed as fe#dows [f'

&

{

'F1rst the transcn1yts of. the pre]1m1nary 51te,v1s1t tapes

ser1es oﬁ s;x statemenfs prepared wh1ch

vtreftected teacher concerns for the humanlst1e app11cat1on of

. the computer in the c1assroom These s1x statements were B

4

:l,prepared and d1str1buted by the researcher to n1ne teachers

'ff'vers1op of the document and 8. ooye‘ﬁff 51§ﬁ1nc1uded 1n

. f'append1x D

";wn f1ve of the study schools 1n December of 1982 Th1s

o

g IR
‘ e
K o
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1

- ~1n danuary, 1983 the researcher her taped dtscuss1ons

.,\\

) w1th each of the groups of teachers to get the1r react1ons

l.\

to the statements Four were, 1nd1v1dua1 and two were small

. group sess1ons These d1scuss1ons then formed the bas1s for.o

;Vrev1s1ons to the orlg1na1 document The rev1sed statements

i‘are found n append1x D\\Th1s new document was d1str1buted
to ten teachers and a wr1tten response obta1ned The
react1ons of the teachers to this second set of statementsF“
is summan1zed in chapter 7. The concerns ra1sed durqng th1s
-port1on of the study were used as 1nput in the development

*

.\ of the computer 1mp1ementat1on and usage modeT
3.8 AnaTysis of'StudyTData’_ - -, ;3‘
z At aTT stages of the study, Targe amounts of
/1nformat1on were gathered as 1nput both to Tater stages of
f'the study and to the process of wr1t1ng the report Aé*“ o
.'tprev1ously 1nd1cated taped 1nterv1ew mater1a1 together
with attendant notes, were transcr1bed to m1crocomputer

T .

-_f11es For the purposes of anaTys1s, paper pr1ntoﬁts_g£(§}\;:’

these files were produced T . L %f-
Analys1s 1nvoTved read1ng and reread1ng the

'transcr1pts Paragraphs were then s1ng1y or mu1t1ply coded

©in context accord1ng to the1r content and each paragraph

. was’ 1dent1f1ed by source These paragraphs were then
separated and. gorted accord1ng to part1cu1ar 1ssues _v
addressed These sorted coTTect1ons of 1ssues statements j.<
"were‘combjnedgw1th related.observat1onal[and-theorei1cal

&
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P

" notes to a1d the researcher in understandwng each 1ssue By ‘,“
'act1v1t1es such as sequenc1ng and count1ng of these

‘f'statements it was poss1ble to derive some quant1tat1ve as ;

-~

4 well as qual1tat1ve data. Because the statements,neta1ned

1dent1f1cat1on of source, it was also possible to return‘t07

~ the full documents in order to. conf1rm the mean1ng 1n ful]

context, to tr1angulate 1nformat1on and to. exam1ne

relations between issues. Exemplary comments were extracted

. from the transcr1pts and other written docudgnts for

¢ N

inclddion in the report
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i researcher w1shed to extract work1ng hypotheses on the

'of the pr1nc1pal The quést1ons concv ned the general

of teachers, and the organ1zat1onal respons1b1l1ty For

‘E GENERAL SITE SURVEYS

_ R
The,f1rst general s1te SUrvey was carr1ed out 1n

'February and March ‘of 1982 This phase of the study was

1ntended to prov1de a broad p1cture of the current state and

L

'dﬁrect1on of computer use’ 1n sc1ence edupat1on in: the

“schools of thevstudy area 'From thﬁs broad plctpre the

“cru01al elements and relataons }nvolved 1n the.

Ay L

'JWplementat1on A total of forty seven schools were

"v

contacted by telephone and a ser1es of quest1ons were asked
»

N
deployment of'm1crocomputers 1n

e school the invo 3

-t"e

" machines. The gu1d1ng questtbns for\thJs f1rst,survey arel

1ncluded in append1x B. S
. L

The schools contacted were all those w1th1n the

~

respect1ve systems which had been 1dent1f1ed by systems ‘

'level personnel‘as possess1ng computers Table 1 shows a
‘ breaKdown by system and school level of the number of
.;.school contacted The researcher recorded responses to the;

‘,;quest1ons on sepﬁrate sheets foroeach school In.all cases

an attempt was made” to Keep the contact conversat1onal and

.to allow adequate dpportun1ty for the respondent to add to

f‘or elaborate on the substance of the questwons

In danuary of 1983 the telephone survey ‘was repeated \}

w1th some changes to ‘the 1nterv1ew gu1de Th1s gu1de is also .

£
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:t1ncluded 1n appendgx B. The overa]] results of the general
1fs1te suryeys have been 1nc1uded in a ser1es of tab]es The_

ttndtngstof the 1982 and 1983 surveys w111 be d1sc?§sed

s

Q.separately and then some 1mp]1¢at10ns of the comb1ned

_results will: be examlned f\ :
. 2 ";J' . . ’ ’

: . . N PR L .
. - v Y . . .o : . . . . B S N
My . : R S S : . N

‘%14 1 1982 Survey*and Results .

l7 -

xt“s.f The number of mxcrocomputers actua]]y in p}aée.or}onffA—
'}} order, as reported by the survey respondents 1s ShOWn in ﬁ
qib?able 2 broken down by system and school level The number '
' of schools report1ng 1nvoivement of seJence teachers W1th
:the 1mplementat1on of m1crocompufers is. shown in Table 3.
g It is 1mportant to note that pr1nc1pals tended to
exh1b1t some amb1valence 1n 1dent1fy1ng uéage in sc1ence or

. sctence teacherg1nterest Interest 1nd1cators ment1oned

)

: ranged from teachers taking a course or 1nserv1ce through to
runn1ng a computer ‘club for students, wh11e usage 1ndtcators _

T ranged from vague reference toeeemputer 11teracy;threugh te~—~ e

L\

vjspe01f1cat1on of actual 1nstruct1onal SOftware packages in.
L4 r

' ‘501ence ava1]ab1e w1th1n the schoo] It 1s probab]z safe to .

[N

vconélude that for the surveyed schools s1tghtly fewer than

‘ one half had ‘some: sc1ence teachers 1nvolved 1n at 1east

3

fam1l1ar1zat1on act1v1t1es w1th the computer 'and that=the‘ o

proport1on is s]1ght1y hwgher at the sen1or h1gh leve] than L

-~

at. the Jun1or h1gh level

4 o Responses concermng uses 1n VaP'IOUS areas 'IS

.

summar1zed in Tab1e 4, Wh1le th1s data may appear to
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conflict with the previous table'on science)teaoher
1nvolvement it must be noted that computer l1teracy and
comput1ng sc1ence ‘courses are be1ng g1ven in several schools
by science teachers._The ‘science" category 1n—Table 4
"shOUld be interpreted as a spec1f1c 1dent1f1cat}onr by "the
”pr1nc1pal, of the computer use as a 'sclence"‘activity. )
Furthermore, the table should be 1nterpreted as the'
pr1nc1pals pePceptlon of act1v1ty rather than as a h1ghly
_accurate count of spec1f1c usage Th1s caution not_
w1thstand1ng, the data strongly suggests that oon51derable
computer act1v1ty in the school; of the study area’ is -
Joccurring in bus1ness educatwon,:1ndustr1alwarts and math
education By compar1son computer-activity id science

pears to be much less promlnent at least %s interpreted
by the pr1nc}pals comments. '

4. 2 1983 Survey and Results .

A telephone survey of the same forty seven schools ‘was
conducted in danuary of 1883. The number ‘of m1crocomputerS’
in place or on order,‘as reported by the survey respondents, S
is shown in Table 5, broken down by system and schpol level
Table [ compares th1 lnformat1on to- that for 1982 in terms

of absolute and percentage ga1n in- fa01l1t1es Note<that

th1s does not represent the total ga1n in ‘machine" numbers
across the systems as only schools 1ncluded in both surveys

are 1ncluded 1n th1s table
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fhe increase in numberslis supstantiat When one takes
into account the fact that schools hav1ng no computers in ’
1882 -but wh1ch may have added computers-1n 1983 are not |
included, ‘the. numbers are more 1mpressuvé Further, these

Yo

add1t1ons occurred 1n a year in wh1ch substantial budget

»

restraint was betng pract1ced in all Jur1sd1cttons

These numbers can be compared w1th f1gures reported 1n
).
a survey by/ﬁetruk (1981) He found ‘two hundred and
f]fty s1x m1crocomputers for all of A]berta at that t1me

Thé‘tmp]1catlons of th1s ﬁate of growth are severa]

1. In1t1a] school exper1ences w1th the’computer appear to -

lbe positive, suff1c1ent1y positive that substantial

allocations of money from school basedvbudgetsuare being‘

 applied to machine.purchase. _
2. Student demand'for~acoéss, prtmariTy for computing -
sc1ence and computer 11teracy courses still exceeds the

capac1ty of ex1st1ng fac111t1es

3. The -number of teachers coming into dtrect,pontact with

o,

the computer continues to climb.

On the»basjs of principal’s reports, about 450 teachers

are actiVelyainVolved'wﬁthin'the 47 schools included in the
survey. Sc1ence teacher 1nvo1vement figures are presented in
Table 7. Of part1cu1ar interest is the apparent ga1n in’
science teacher 1nvolvement in system A from 1982 to 1983
Table: 8 exam1nes reported usage w1th1n the 47 schools
These data show cons1derable d1vergence from an. expectat1on

of wide usage for direct 1nsyruct1on Append1x A contains
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’examp1es of some-report and request. documents‘ which have

. - oA L . g
x P . - "
. . .ok

[ 4

been generated within the study area. In all tthe'

, prom1nent ment1on is made df dwrect 1nstruct1onal use in

core subJect areas The f1rst 1ssue of the Alberta Educat1o
newsletter “Computer Techno]ogy (Vo1 9 #1 May 1982) placed

a strong emphas1s f1rst on hardware, and second on the

L ‘a;a.-'

"

n

ava1]ab1]1ty of 1nstruct1ona1 courseware A]berta Educat1on

: has establ1shed'a "courseware clear1nghbuse for . the -

,examinatiOn of ﬁnstructional,materjal for the,computer.

“ . Their mandate does ‘not include the evaluatton of

adm1n1strat1ve or management software wh1ch 1s not d1rect1ytdt

'irelated to 1nstruct1ona1 software (Th1essen persona]

commun1cat1on)

Th1s chapter has attempted to summar1ze the 1nformat1on

; obta1ned at the outer ]eve] of’ the research model Beforef

attempting .to attach mean1ng to this data it s necessary t
look at the next -level of the research mode 1, ‘the

pre11m1nary site visits. This stage of the research 1s

'discussed‘in chapter 5.

I

N



Chapter 5

B PREL IMINARY SITE VISITS o

. In chapteffZT/aRtelephone survey ofaarea schools was
described. The next phase of the study involved actual site
Vvisits to 17 schoo]s chosen\from the 47 1nc1uded in the
:telephone survey The’ methodology has been d1scussed'1n
'Ghapter<3. The-pr1mary'criterion for choosing the sites was
the report of definite'science teacher involvement with
.mtcrocompUting. Guided interyiews were held with Science
teachers‘and)or adninistrators«in each school. The interyiew
guide is 1nc1uded in append1x B. The'interviews were taped
and the tapes transcrtbed From the transcr1pts and fronA
'd1rect observat1ons recorded by the researcher an atlempt
was made to categor1ze the maJor issues involved at that
%po1nt in the 1mp1ementat1on |
| In exam1n1ng the interview data, four major catégories‘
or Hnterest were 1dent1f1ed. |
1. -Why do teachers become invo]ved tn a microcomputer_
prOJect7 ) .
vluél'tWhat factors operate to sustain or to.tessen the1r»
‘f1nterest in cont1nu1ng? - o o
“3: What d1rect1ons are they pursu1no at present and why are
they focus1ng attent1on 1n these d1rections7
4. ~What is the1r: visjon" of. the future, and how does it _s"
| ‘erelate to the1r current pursu1ts7 - ’ e ,;

,EThls-chapter exam1nes d1rect1y poss1b1e answers to the f1rst

A*two quest1ons, based on responses obta1ned dur1ng the
: U _ .
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initial site visits. fhe question. of.current‘focus and
future d1rect1ons will be pursued in chapter 7.
5 1 wWhy Teachers Become Invo1ved

Invo]vement requires f1rst of all an awareness of the

L phenomena Teacher interest then m1ght be expected to

“
largely depend on the1r percept1ons of the va]ue the

phenomena m1ght have for them and for the1r students

Countering the tendency to become 1nvo]ved are teacher:fears

or concerns, which might range from the}seeming«irrationat
through to ‘the h1gh1y pract1ca1 Og course, what appears
highly 1rrat1ona] to one- may be totally rat1ona1 to another.
It is not the role or the intent of the researcher to be
judgementat.‘Rather,ethe jntent is to describe the situation

as perce1ved

On the basis of teacher reports most of the teachers

currently involved developed their'interest in the area

R
either through exposure to computer education courses or

through the work of collegues. For some, the-source of
interest goes back a 1ong way . One'teacher \who'in turn has
been 1nf1uent1a1 in 1ntroduc1ng computers into his

JUP1Sd1C ion, took a course at the U of A in the late B60’'s

-or early- 0's on the IBM 1500... : oo

I thought 'gee, this is great this has real’
potential! ... except you f1nd out that the pr1ce

tag on that thing is so. prohibitive that you d never
~get to use it in the classroom. So when micros. came
‘out for about a thousand dollars-a hit I f1gured
well, let’s give it a shot and see what we can.do to .
approx1mate that system : .

. -
- P
. K
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He purchased a machine of-his own, wrote a-small program,

ahdvbrought it tq school .

...and the thing just. took off. The kids did the
program and said "well yeah, that’'s great. How do -
you make_ .this thing work?... and before I knew it I
had a good half-dozen kids lined up every night just
to try and work some stuff on'the machine.... The
demand has been from the student end... it’'s not
unigue to- this place. I’ve;hea%d a lot of nice
little stories from otheriplacés, students raising a
thousand dollars, plopping-it on the principal’s
desk and saying go.buy us -'a computer. .. '

Other University activity has also played a role:

That's sort of interesting because when [ was back
in university, .two years ago - I had a sabbatical -
and I had no interest in computers at all because -
I'm a science man. And it just so happened I was -
taking a course of Dr. Aoki’s, 549-550°, and one of
the gentlemen in the class was very heavily involved
with computers when Dr. Acki asked us to do a
worKshop, to form smal)] groups. Well, I had some
things in my mind, but I hadn’t really formed
anything concrete, but this other gentleman who was
working in the computer division asked me if I would

join him and another fellow in working on a workshop

on computers in the schools. So anyway, I and -
another chap-got ‘involved and we put together a

-little workshop for the course for teachers. And of
course, XXX was the driving force there - he got the

machines - but we worked together on the project and

- then presented it to the .teachers. And it really got

thinking. It really got me thinking because it
gg;hed up a totally new world to me.

Marketingﬂpressures have also had.their'effect,'£1though

this éituation is probably veﬁy unique:

That actually occurred some almost 12 years ago, so
the roots are kKind of hazy ... At that time we had,
I don't even know why it occurred, but we ended up
having a PDP-8 in for May and June on loan from the
Digital people ... the old, you know, teletype,
everything else, and we had a hell of a lot of fun

" with that for the couple of months, sometimes till

early in the morning there were kids here and staff.
here. It looked 1ike it was going to cost about
twenty-thousand ... you know, that”s in - however
long ago it was, and it was decided it was just too

~much money ... It was located in the building and

98
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prwmar11y we were try1ng to get at it to.do some
programming studies right away ... because we knew
it was only here for tgg months. And then things
languished for & long time although the people that.
were 1nvo§;gd then (thére were 3 or 4 of us) were
still aro say 3 -or 4:years ago and from time to
time we would approach’ the people or try and Kkeep up
- with what was happening .to see whether we couldn’t
try again. And one. year it was mentioned to me that
there were some "surplus-funds" in the school and
they wou]d.entehta1n pos1t1ve1y a proposal. So
rea11y. I suppose, that’s where it began was at that
point... I went around to a number of different
pTaces in the city and there weren’'t many at that
time who were involved and on that, then, we based
our- proposal. _ R

<y

In very recent years dﬁfferent.korces have been at
worR,(and they appear to have.a @ﬁﬁféfentia] effect.
Governmeng became 1nterested

I guess the cha1rman of our comm1flee was aware that
the prov1nc1a] government, the Department of ,
Education, was starting to look ahead into the .
computer f1eld And .1 think that!s when [ became
" aware of .the particular film, "Now the chips are
-down”, and when 1 saw the sorts of things that ‘the
computer was beginning to do;. you know, 1 could see
the writing on the wall. : N '

Contact w1th co]]egues through formal and 1nforma1
\)f\ “

networks tended to spread the 1nnovat10n. »
I 'went #0 Physics Council and I had heard about
these things before but a person doesn’t really see
what the capabilities are until you see somebody
doing something ... and thdt s what 1 happéhed to-
see. . . . As I say, he wag showing what the Kids
had done, so we weren't 10¢K1ng at super high
quality stuff but the idea| that there are some®®

-~ things you can do in the s 1ence area using 5,
microcomputers that you cagn’t do using AV or using *
demonstrations or labs for one reason or ‘another 2

.... Al, the fellow I was/talking to, I think he had
- it had hit him considerably sooner than it hit me
because his son had one t home.

Over time, press coverabe of developments and prOJects

created a pub11c expectat1oh “This exerts pressure at a

)
\J/ l‘
o
f
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" number of levels. : ”~

“Well, you know, you pick up the paper and you see
that they're coming in and they’'re the thing and
let’'s get with it or. maybe you won’t know something
that you should be Knowing and be able to use it.

Soc1eta1 pressure tends to build up ‘on the local
school, and the principals Treact.

The point that I am trying to make is that 'out
there’ there is a considerable amount of interest I

. perceive in the computer, whereas the reality of the
situation is| that we as a school system are not
reactingc all that well to.it, although it is in the
dry off stages and there s no way that you can say
that something should take off all at once. 1'.ve
seen too many th1ngs in education go too far too
fast -and explode . in peop]es faces 1ike modern math.

And I am glad that this is not happening here.... We
"had a parent meeting on last week and there was some
criticism ... that things weren’t happening fast

enough. There was algo some criticism that I had no
plan of action and tihey don’'t realize that it is a.
very sensitive kind b6f thihg and they also don't
understand that it £ easy.to throw stones and it's
darn tough to cat them and I'’m having to catch the
stones that they’'re throwing with the idea of
runn1ng with them somewhere To run with them is not
easy. ‘

Inevitably, in -some schools, it is perceived as a top down

innovation. The reaction is predictable.
You' re presuming we’' re using them! We have
microcomputers” in the school and the way we got
“involved is our principal brought them in. He
exposed us to. them and asked us if we wanted to take
a week mini course on how to use microcomputers
but that’'s as far as our 1nvolvement has gone.

Another teacher started withh a machine at home.

..1 primarily got it, I would think, because of
word processing capability, because of my work as an
.author, and because of ... my PhD .... And you
could... list all Kinds of other reasons as well.
And I suppose ... that was one of my main reasons
for getting it at school as well. ...And that’'s
.where 1 have been primarily Kind of helping the
department along in that particular area ... in word
processing. I've kind of concentrated on that
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Several respondents have reacted strongly to

observations of the'behavior. of children, particularly their

own chi]dren;

" where
it did to him in terms of providing an outlet for

So ahyway; we got:this Apple home and we saw what it
did for. my Kid. 1 knew nothing about it; he knew

nqthing about it, and now he’s into machine language

prpgrams. 1. mean, he's starting to work on games

t he thinks will be saleable - well I don't know .
ey ever widl be, but he's gotten to the point
e's getting very good at it, and I saw what

his energies that he wasn’'t getting in the

traditional school setting, and 1 thought to myself,
Hey, for the brighter kids that are bored in my
classes, this is the Kind of thing that ... they

need. Sométhing that will really challenge them. ¢

5.1.1 Summary of Involvement Mechanisms

- In summary, the following mechanisms can be identified |

as significant in encouraging teacher involvement with

microcomputers in the schools:

1.

previous exposure or'inierest in computers prior to the
arrival of micrdcomputers through:

a. courses in computer_ education,

b. courses in computer science,

~c. -other external exposure including non-teaching

emp]oyment.
collegial confact'with microcomputin%ﬁincludihg p lanned
iﬁservibe. |
contact in a home énvironment.

external pressure and publicity including student demand

and government interest.

o
)

internal administrative pressure.
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" 5.2 Factors Involved in Spreading»the Implementation

s
Fear of the machine may be a factor s]ow1ng the spread

of the implementation. Gt is perceived as a factor by a

number of the respondents.

What we were'trying to do is ... familiarize some of.-
the people who were interested so it wouldn't be a
frightening kKind of thing... A lot of teachers are

frightened by new things....

In the county, and in the school I would say that a
lot of teachers are afraid of the computer. They
aren’t afraid of it as far as replac1ng them;

they' re afraid of it in that they don’t know how to
maKe it work.

A’departmentzhead put it thishway:

They’ re still frightened as hell of the machlne
period. Now in. three years, however, I ‘now have the
express1on of opinion as follows: "Well you know, I
think I'm going to have to . .learn someth1ng about .
"this." This would be, say, a math teacher talKing.
Angd I think that that s. pos1t1ve But it takes time.

?From a pr1nc1pa1 _comes th1s comment :‘-. ' ~

;1 have one science person “who 1s about 5 years from
,ret1rement and his-attitude is "1 just hope it runs
away so that I don t have to deal with it.

The-oyeral] 1mpress1on that one gets, however, is that "fear
- ‘of-the machineﬂ is probably a less important determinant of
_involvement now, in the age of the microcomppter, than it
was perhaps five yeaaﬁ ago. Mtorocomputers are sufficiently
oommohpWace now that large numbers of teachers have had some
contact with them. The more important guestion is the value
which the teacher‘sees in becoming involved. For some, the
Key is in the provision of administrative support at the
classroom level. ' |

It's maK1ng me a better teacher now because 1t

allows me to see that, whereas when 1 get a mark for
student x and it says 63, it doesn’t really tell me
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a lot and I have to go through a mark book which is.
many many pages long but when I get it all neatly
printed all in .one long column, its right there -
before my eyes. It's worth it-right there. . If it
didn’t do another thing, that's enough
Teacher percept1ons of high student 1ntenest in
Jearn1ng programm1ng is common]y descr1bed For many
téasbers. fcomputer 1iteracy”, Wargely, it appears,
jnterpreted as learning to program is the'main appitcation
of the computer in the c]assroom at the present time. This
is part1cu1ar}y the case in the ;junior h1gh schools where -
3
teachers see computer literacy courseSAas_an appropriate "B"
.option in the science area. In the high schools in the study -
area, one notable example was found of a computer literacy
module in the.non-academic'science stream. At the high
school level, however, responsibi1ity for “"computer
education” courses 1s found in various departments Business
1Educat1on is the most common 1ocatlon. as the act1v1ty'1s
seen_as'a.]ogical extension of business data processing.
This is accentuated by the provision'ot specjalAfunding
through BQRP grants:; which have been responsible for some of
the: larger acquisitions of machines. Some science teachers
question this emphasis. |
Right now it's business ed. I teach certain aspects
of it as business ed. Others I don’t at aL] .. [The
course is taught] within the Business Ed. '
Department, but I don’t teach it as a business ed.
course; [ teach it as a computing science course. [
tell you, it's a bit of a problem in that opinion at
the school board seems to be that this is a\business
education course, which computing science is not.
. The problem-is it only looks at a 1limited

application of the whole area of computing science
as such when you do it that way.
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The resolution of this parficu]ar 1ssGebmay well affect
usage models within science educatioﬁ in the short term. It

is having an efféct»now in the organizational placement .of

machines. ) . v //\

5.2.1 Probiems in Implementation in Science -

From the outset it was clear, at least in the area of
traditional SCience educatjen; that the total cummuiative
effect of computer usage. with students is very'limited at
eresent} Science teachers in 15 of the 17 schools identified
insufficient numbers of mach1nes as a major problem in
ut111z1ng computers-w1th their science classes It should be
noted that in the schools hav1ng close to.a class set, in no
case ‘are these 1ocated in the science department In on]y
four schools df the seventeen was one or more machines
regular]y‘lbcated in the science area; a total of five

' mach1nes out of: 149 ava11ab1e in the schools.

Part1cular1y atnthe high school level, teachers seem
reluctant to bhreak up-class activity by haVing only a part
of the elass aceess the microcomputers at a time. They look
/forwerd to a day when a class set will be“available as a

" computer lab. »

By;that time, we should have a:full classroom set.

So it should be possible to schedule various classes

to go down there at various times to actually learn.

various things from it. I find that even the -

equipment~that I have in this classroom r1ght how
‘and actua]1y no: teacher assistance and“ijit’'s just.
the equipment is a real pain. So, I wouldn t want to

“have to drag,Lbe stuff from one room to the
other

a
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I don’'t expect to become more involved unless the
nuriber of computers in the school increases to the’

- point where it's feasible to run a c]ass of 28 Kids
on computers..

The prob]emsﬁdo nbtﬁend_there; however .

..." there would be a possibility of us, I suppose,
using the computer .lab except that that thing is so
heavily booked that there’s no way you can take a
class down there and saying okay, as a class we're
going down there and d01ng this twg dimensional
=simulation on the coemputer becau;f/the day that you
wanted to go down there, say, and do that as-a
simulation lab ... it's being used by Business Ed
and the Math people, and so on. They have courses
. which they are teaching using the microcomputers.

Some teachers have made an effort to bring computers to the

science c]assrbom-from another area. . .
The b1ggest problems° One was access to computers.
It would have been nice fo take the class down to
the computer rather than take a computer down to the

class. And that was about the bfggest probiem of
all.... e : ) o "

e
™ 7

'Teachers’.w111ingness to do this for an extended period of
time may be affected:by'their perception of school
prtbhtties}'Manytteeehers‘have sufficient.commitmentAtdyhave
purchased their own'mechines} &f commitment at the
administrative level is net torthcoming, their wil]ingnees
to put out extra effort fades.

Well, by the time the Grades VIII's and IX's were

finished, 1'd had it because of the hassle of

packing my own machine back and forth-and Dr.

- Petruk’s back-and fort And, so.l1 felt about that
~time that I would like put a little pressure on’
our administration of th¥s local school because

after all, If we’'re goinpg to get mach]nes, that’s

where it would have to come from. ...That's rtght
- they’'re willing to let me lug them, and sO, -
therefore,...l sat down and, I thought well now just

a minute here hold-on. If we're going to be
committed to th1s program, we're go1ng to have to.
put some money where our mouth is. So then I tossed
it 1n the lap of the adm1n1strat1on who endeavored
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to keep their program alive by trying to borrow some
machines -from other schools. Sort of on a swap
basis. But the other schools were, 1'd say, smart.
.They realized that that was a dead'end, and really
if we ... are committed to that program, we should
be putting some money intoc it. Buying some more
machines. And so - no, they weren’'t even able to ...
loan two machines, from anywhere which rather bogglied
my mind in a way. *

Teachers look for, and seem to expect to see signs of

-

. commitment from administrétors, boards, and government.iAt
the same time, this implementation may be different. One
principat put it this way:

But' you see I think a lot of those innovations, the
push came from the central administration. For
- example; the overheads {and I remember them coming
in) came from Nick Spillios at that time, TV L
monitors came from central office .... That's not
been the case with computers. The initiative for
computers has come from the schools, and it could be
the school based budgeting that’s done that. And, .
you know, the money is in the schools available to
use at the discretion of the staff. We say '
principal, but that's not altogether correct. So,
the initiative - .... I know that there are schools
that have got 15-20 computers. And the initiative
for the purchase of that amount of equipment has
come from ... within“the school. The consequence of
the whole thing is ... I can‘t see a central group
downtown saying "Hey, this is ‘the way to go, fellas,
come on; here’'s one as an incentive" sort of thing.
But ... it’ 11 have -to develop maybe in reverse order
to what normally happens,; because ... if we were to
have, say, another dozen computers, 1 can see us
going to the schoolboard:and saying, “Hey, we've got
those machines; we need help." And that help will
* have to come, whatever department.... But just the
way ‘that it's develgped, it's ... developed in ~
reverse order, so the ... push didn’t come from
downtown. It's an interesting phenomenon because
it’s ... quite the reverse of what normally happens.

.

A_iSéience teatﬁer'commitment has certainly been high to
this boinf. A SUEpriéing1y large number of science teachers
have invested. in computer; of their own. This might'seﬁve fo
increase their own cdmpUteh literacy but is not likely to |
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have much effect on the cTassr00m in the short term. Teacher

access ‘to the computer is a prob]em in' some schools.

I Know ... some h1gh schools do have them in their
own department, at least one machine, but this is a
pretty small schoo] and we won't, moneywise I don't
think its here. : : -

°

The school in question has at 1east2f1fteen computers

located in other areas.’ )
Some schoo]s,,interested in maximizing expoeune,'have
either set up ajcentral computer facility not;tied_td any

G

‘instructional area, or have magde the machines portable:

We only have the 4wo and we’ve insisted on them

being portable this year, so that staff who want to

become a little more familiar can in fact do that.

We have deliberately. ayo1ded tying them in - into an

area or into a program for this year. So XXX, for ' .
example, has ... a computer. club, that he runs
morning, noon and after’ school kind of thing, and
he's got a small introductoryunit, I believe tied
into the Grade IX program. - So-one is ... in the
shop on a fairly regular bas' ,,and the other is

,.‘.ava1lab1e to anybody who wantg to use it. For .

~example, during Christmas break, both of them went

out into the homes of teachers. And ... that was
~alright by me ... because it was g1v1ng them the
, t1me that they would otherw1se not g@t ) °

- The quest19n of machine. ava11ab111ty is, of course twed
to the teacher s view of ‘the appropriate ‘mode of use in ‘the
classroom. Many teachers seem to view large scalg'CAI
activity in class grqups as the ideal madel. It 1s~uncleara
" hew such activity'coqld be ihtegrated ihto a teacher-paced,
group 1nstructionaT format, however . I cnefschqct. a
' conversatioqfwith‘ag industrial arts teacher and a science -
‘teacher went like this. The researcher had asked itthaving
only two machiheS»was a problem: | | “

I.A. teachey:
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No because the whole lab is set up like that. The
mu]t1ple activity approach that I'm using has only

o 2 darkroom enlargers, we’'ve got 2 cameras... ..l

. only have two Kids on the machines at once anyway

At the most there's 4 kids in the comput1ng area and
it's perfect for that. . .You know if you have
other activities set up 1t would be okay. A. person
could sit down: and spend some  time on the computer
and theatgo on to the other activities.

Sc1ence Teacher

v

1t has to be a mu]twp]e act1v1ty set up: un]ess
you' ve got a class set of computers. )

Researcher

-And in terms of the science program I gueSs.thatj'
doesn’ t happen very much? -

° !

Science Teacher:

Oh not"

<

Next;to’machineravailabi]ity. lack of appropriate

~.courseware in the subject area'(generally called software by
,teacheps)~js the major pcobtem.'lf packaged CAl programs are

Ied ¥

v1ewed as the appropr1ate use, of course, then the two

problems 1ntertW1ne e
‘1f we had beautiful software that was ava11ab1e to

' do this with and that-would fit.our curriculum, and

- so on, we would have a much better case for gett1ng
;.;;.the hardware. But it’'s Kind of hard to ask for
the hardware when you don’ t have the software.

' More than QFlf of the respondents spec1f1ca11y
ment1oned software ava11ab1l1ty as a ‘serious problem The

percept1on is that much of the ava11ab]e mater1a1 is barely

1¥1 usable let alone appropr1ate

‘-,'Teacher

1 would suggeét we dre very limifed.” I have ... some

- biology mater1als,,very few app11cab1e chem1stry
' mater1als .
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Another teacher:

So we're standing still right now, I think, in the
~implementation of the computer for CAI mater1a1

primarily because of the 11m1tat1on of reasonable‘ o

software. L - o

-

And another

... 1 asked for a copy of everythlng she had thereg _
. relating to high school, and she. sent me the paper
in a very thin envelope .
One teacher disagrees: ' - yf AL
I think, I know 1 have more software than anybody
else in the public system. They don’t have any
money.... I guess that's everybody’'s problem.

It should be noted that;the researcher,has not\'
confirmed this. c]aim‘thWever It was .not clear thatiany
-substant1a1 .use, other than some math dr1]1 and pract1ce, )
was actually occur1ng in this c]assroom |

' Another teacher indicated that courseware product1on is
picK1ng up. He,Jndjcatedhthat he had about two thousand ff
dollars worth of materfaT'ianor evaluation, but it is
mainly dr111 and pract1ce . | e

A year ago.-1 wou]d have sa1d you couwdd -have bought

everything worth while buying -for $T00 because mos t
of it was really JunKy stuff v . o , SR

Cata]og1ng and eva]uat1on appear to be a maJor problem '
Evaluat1on is rendered part1cu1arly d1ff1cu1t because |
- copyright 1nfr1ngement,1s very common AL 1east two of ‘the
_'teachersthave "bit copying" routtnes, that 1s, programs 1-‘?1.
ﬁwh1ch ‘allow them to copy "1ocKed“ d1sks Because courseware
. producers are aware of th1s pract1ce demo, 1oan or prev1ew{‘
'arrangements are ]arge]y non ex1stent |

-

. Well I f1rst of all would 11ke to f1nd some programs

. ~,~f
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that would-fit .. with my Science program, to see .
what the program is 1ike to see how 1 cosld use it.
- And I'm still in the process of looKing for them
- because ...; they don't let you'preview any of,-these
.disks. You have to buy them ahead of time. And I
don’t want to go out and buy something and bring it
back and it’'s totally useless as -an educational tool
for me. ' T e

Teachers'génerally seem to feel that fhey arevgetting'littie ‘
heTb'in'this area. | |

.Y. well he had' the MECC stuff, eh, and he was going
‘to evaluate it and see what we could use. That/s as
far as it went. 1’'ve never seen the stuff. It ever
guite got here.... Its still being evaluated up at
the top somewhere. Who's doing the evaluating or
where- it is [ don't Know. =~ ' .

Affeachef was asKed ab&ut tHé_infoﬁhatjon,flowlfrom”thé

board.

- Well, nothing. The only information I have obtained
- is from xxx and only because 1 have.called him: up
 and asked, It would be nice if they ... would send
- out some informatien so ... we would Know where .. :
"~ . there is some software available or even evaluations
on certain ‘software or something ‘1ike that, but this

_isn’t [his] ball at all.
‘Another teacher sees it ‘this way: o B
-1 think they’'re in the same sort of s?thatibn”as we

_are. Everyone's Kind of groping. And, I think. :
theré’s & 1ot of good ideas if we kind of get them -

. [)gbgether and so on. You know, people, different . R
- ~UPeople have different ideas ... Nobody has the
.- answer at this Stage.... Even the Department of Ed.,

. you Know,- I think is. Kind of sitting back, waiting .
. to see what''s developing out in the field, you know.:
Somebody down south .has kind of developed a.
.software ,\ hardware type of approach and, _yoy name
_it, 7it's there. . : :
and another:

A}

we've had was.... approval of professional
.~ development ‘funding. Computer "literacy is part of
~our professional development program.... But they
- haven’t brought anyone out to help-us. '

No,AIfm-sqhe;ifﬂsfthene},.gfThe.only'ihvolvemenj,
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and another:

Well, 1. think [his) main job has been "introducing
people to the computer and ... he really hasn’t had
-any kind of opportunity at all to come round and
help people who are ... moving along. I mean, he's
at the bottom helping people just get started into
all of these things.... As I perceive it, he doesn’ t
have .any time to spend with the people who are
“trying to.do new things with' the computer.

Informal networks have become the main source of
I information.

SO I'm still finding out peop1e.L.f Again,. 1 wish 1

had more time like an extra'spare or something
because ... 1l use up whatever time I have phoning

people to get all the information 1 possibly can -
and, you know, one person gives you a.name of
someone else and...it's the great find ....
Hopefully, by the beginning of next year, I"11 have
everything gathered that I need to know. _
Several specific groups of teachers have been identified as
, participants in these networks. The networks cross system
boundaries, although substantial contact between the
protestant.and Catholic‘jufisdictions has not been.
identified at the school level. , : _%~
The_softwaré'évaiiabilify and quality problem raises a
numper of othef issues. One issue is the teache? role With
respect to software deve lopment. Purchasing commerc?él"
software is one"alternative to massive softwaré_pneparation
effort. SuChCpUPéhﬁsing is.pro5ébfy necessary if direét"
”instructfon.is‘to dbcur/onfﬁﬁ?\scale/?; the near future..

Because the.SQppli_rs of this material try to circumvent

. . . . | ' S T ‘ ' .
N "softwarefpiracyf;\hgweyer,.Knowledgeable?teachers'cannot
‘chrecfide$iciehéieé‘in'the:pfdduct, or adapt ‘it to their
o , C ' ) e
~own_instructional circumstances. - = .
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The locker shows you what they are 1ock1ng It

doesn’t really unlack it. The locksmith ... takes
¢@bout 30 minutes to copy ... a fairly long program,
w~ -and it does it line by line.... The biggest problem

is fixing the little bugs... and when they have you

buy a program in 3/2 and how are you going to muffin

1t° , .

(" Muffining refers to a method>of_cdhvehting an old Appfe'
_disk_format using 13 sectored disk to new format 18 sectored
disk. The cuﬁneni generation of Apple systems expects a 16
. '
sectored format to be used, but some of the available
software, including distributions from educational ' \
clearinghouse operations, is still 13 sector).

Another phob]em related to copying of disks is the
question of a "class seth. Some recent educational software
is available in which the first copy is perhaps $60 but
additional copies for use in the same school are only $10
each. Such arrangements have not been the norm with high
quality material. -

Other approachés are possible.
One of the problems with sharing is it's illegal.x.
It's copyright material. So somebody has to pay for
the system to have this material spread ...
Somewhere the money has to come from. So say for
this many kilobytes, we’ 11 buy the rights and we can
make as many copies - such as Red Deer ... is doing
with MECC. MECC is all the way throughout the Red
Deer School Division : :

Teachers tend to have a very pragmatic attitude toward
evaiuating materials, given the constraints

.. sometimes we have to in the field make a

decision that says if we don't look around we won’t
"see it and won’'t know if it’s any good or not. And
although we may not use it, and therefore ‘we may not:

- really deprive any.royalty money coming through, at
some point we have to say, is ihis wor thwhile or
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not. And so I think that one of the, I hope,
obJect1ves that .will be. realized by the ’
microcomputer sEec1a]1st council if not rea11zed by _
_the content spefialist councils will be some sort of
strain of objective evaluation of this whole [area].

Some teachérs“are‘fu11y prepared to write their own
materiaf. material which:coU1dbbefshared or .traded.

I' think it would be bet#r, though if you had
teachers who were programmers. No quest1on Then you -
set up your objectives and say this is what [ want
the computer to ask them, this is how I want it
~asked, and this is how I want ‘it ‘answered. :

The Knowledge réquﬁred to successfpl]y produce good

material is probably underestimated, however. The»nextb
, y v ' -

“teacher has same interesiing materiaJ that he,has deve]dped.
" He also has senior level training in computing"sckence and-
‘.'graduate'leyel training in computers in education:

I basically look at compiler theory being an ‘
important aspect of making intelligent programs. 1
can show you some of the stuff I actually do have -
I have some in the partial development stage right
now which has limited intelligence in it. But I
think for myself at least, 1'd be very happy if the
board gave me say a period a day or whatever over -

" the course of the year so we could sit down and
deve]op some programs.

. Release t1me specifically for this Kind- of activity

does not seem to be available in any of the.systems. visited.
_ E | 7 | :
Possibly because central’coordination and~specific release

time is not. available, teachers view. mater1a]s as
_propr1etory and d1str1but1on is 11m1ted

I have ‘no’ 1ntent1on of giving this to the other
people in the [area] for free...We have the class =~
timetabling program which...is Just a super

“program... I can do Vic Comp s markKs and I-can do
all of the1r scheduling... on the Apple..;.-I just-
love that one. And they’ re going to ‘use it in the - »
high school next year, but they' 11 haVe to buy the1r
own copy..-.. We trade among ourse]ves v

e



. r“@le. ~_ (,:4 ‘ Grae o L

O

\

~ Other teachers :take a very;dﬁtfeﬁentgviewwof:thetﬁ;ir

PN

" Well; -1 think 1t when 1 say F1gure out a way of
- wusing”, that 1nc]udes wr1t1ng a- programvlf I need

to. When I say "Figuring ... using them"; I mean I
want to use them in my classroom. T've got to find
someth1ng to use in my classroom. That means either

-~ . 1'm going to go and write something for them if I

v

can and- [ would have to sit down and- think. an awful
‘Tot just about what.... area I'm going -to write - -

':someth1ng on and_as 1 say with my expertise in it,
would be very hard pressed . to .;.,wr1te someth1ng

I
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Data co]]ected dur1ng th1s phase of the study strong]y

suggests that from the teachers po1nt of v1ew board and

government activities to th1s po1nt have been 1arge1y

1neffectua1 Teachers perce1ve'board support as waning:

"His budget was cut down to practically: noth1ng

Enough to support himself, 1:think, and not enough oo

.. even’ to-continue the pwlot progects that. were -
-started last year..[Have you any idea why that

" occured? 7] Acoord1ng to him, .1 believe it was the

tight budget situation, ’wh1ch is.very,’ very:

disappointing becauysé 1f you’ re,»1f ‘you' re really

trying to bring computers intc "the -schoot, “you have:

to start providing 1nformat1on to people.

E Whether Just1f1ab1e or not, -unsol1c1ted criticism ofi

government 1nvo}vement was. frequent One pr?nc1pa] put {t{ffn

th1s way

or as an. introduction before they move to.high

school. .I'd 1ike to see Mr. King come out and say"

okay, at the Grade VII level there should be 15

computers per class, or 1 comput: 0 students,
or whatever the case may be. . prov1de some funding
or. at least somer encouragement. They came out with

this deal ... which is absolutely ridiculous. You

can walk into any shop and buy those apples. ...That

.to me is sick; it's really no ernicouragement
‘whatsoever . ’ «

‘Fromva teacher:

We re going to have to prov1de someth1ng, e1ther as’
-a continuation of what's happening iw the elementary
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Therefore we’came to real1ze that the onus.is on
us. We have got to somewhere get that money out of

.our budget There “is .no money allocated by the
“school board for mlcrocomputers in the junior high
schools, or by the province, ironically -enough..

- Especially when [the Minister] makes 'the statement
that so many million dollars is being put into.
mach1nes But where are they sitting? They are
sitting in the School Book Branch because someone: g
.somewhere booboed. Did not check out his 1nformat1on
thoroughly enough. And so it is a little bit .
annoying from that angle. The Department of
Education says, "sure, we're into it", but really,
they’ re not: they’'re not really committing money to
the program - extra money. They'ré using - I feel -
using a pol1t1ca1 ploy here, because what they have
in fact done is not really put one cent into the
machines bécause these machines sitting down at. the
school book branch did not cost,them really anything'
provided that the school buys them at the cost
they' re asking for them. Because we can go down to
Computerland and ‘buy them cheaper than we can buy
them at the School Book Branch. So- has the
government really put any money into computers7 No,
they haven’t, but they said- they have, so it's a
neat po]1t1ca1 move. 1 don’'t want to get into
politics but it sure makes me, furious when ... our
Minister of Education says “We re committing so many
million dollars to computer education in the
province by maKing these computers’ available". And
so the public thinks where ... is all this money
~going: Well really, they haven't committed one cent
as far as I'm concerned. Unless they got ripped off
27 Bell. and Howe]l which could be the case.

,:f{fﬁﬁd from another

1'd 11Ke to get the d1nner bhat he was 1nv1ted out;-”
on - get the, money from that! ‘ : ~

- . - -

:'.And‘from another teaoher '__ - ’ " &/ﬁzrf : »\

'TWhat do you th1nK about the prov1nce w1th ‘their
black Apples? I went out and bought{one drive for R
$504.00 last week. What's the provihce selling it ; -
for? ... 1 would think 6 or more. They helped me a .\\\%f\w
lot, d1dn t they? | was depending on some Kind of A

-help They blew me out of the water.... What were
they thinking of° Te]] me, I'd like to Know

‘Whether teacher percept1ons of goyernment suppor t play «

a large part in_spurring schoot and teacher invo1vement.ts
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.unctear.’One teacher who withdrew his personal machine from
the school was aiso a‘strong critic of government SUpport in
this area. |
Teachers appear to be watch1ng closely poss1b1e
government moves' in the courseware area.
ThieSsen is ‘concerned with the technology, and my .
understanding is that the software is being farmed
out to ACCESS. Now, "t Know ... what the :
relat1onsh1p is go1ng ¥ be. between Uim's office and
Russ’'s office. : . ‘
One area of conéern to the researcher on the basis of
prev1ous research on computer use in schools, was hardware
re11ab1]1ty Sm1th and Poh]and (1974) and House (1974) have.“
both 1nd1cated hardware rel1ab111ty as a -prablem in app1y1ng.
computer technology in teach1ng None of the respondents in
~the current study reported hardware re11ab111ty as a
prob]em Breakdowns have been 1nfrequent and 1oca1 service
: Was genera]]y descr1bed s .very good.
’The. stuff, basically, is almost- 1d1otproof L1ke, I
"~ havwe to do periodic maintenance, 1ike: I had the - '
- machine out"for a day t& get ‘the Keyboard contacts
all cleaned out "And that’'s about it. I can"t.really
.. .say.l'.ve ever had a maJor breaKdown for weeks on end
, '_at all. - : v

1 go straight to'(éupbtierJQ'Theyfbé-Véry reliable.

- 5.2.2 Summary of Inh1b1t1ng Factors . o

.t;-rThe most ser1ous ‘problem from the po1nt of view of most
science teachers appears to be, Tack of adequate mach1ne
numbers . This problem appears part]y organtzational, in
that the computers in many, school;/Zre controlded. by |

other departments,.most frequentl us1ness educatwon
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‘ahd industrial arts. They are,heavi1yvbooked for classes
in computer literacy, computihg science, and data |
processing. Fitting in occasionat use in science
instruction 4s hot'percetued'as possible‘or.l
,.satisFaCtory. Most science‘teachers jhdicated“a-’
preference'for;sufftttent numbers of’machtnes to allow
full class computer assisted thstruction{ialthough“there ,
were exceptwons to th1s general case - |
The second most ser1ous prob]em 1nd1cated was the 1acK
of,qua]wty courseware. ThJs.1ssue is a comp]ex one with
hmany facets.. | : - o o
Firsty” "the"“co"s t ‘of purchased software is
substanttal Because cop1es ‘can eas11y be made, _
producers of software do not send it~ on~approva1”. At - 7
,th1s stage there is no effective clearing-house funct1oh .
'occurr1ng, even though massive review- act1v1t1es are
'underway 1f judged across the entire area. Lack of .
d;‘coordInat1on of ~this’ effort and’ the v1rtua1
"?non e§1stence of a system wide 1nformat1on flow has been -
a- ser1ous prob]em Schools cannot afford to purchase
software,s1mp1y in order to evaluate it. ‘ T
If the courseware does not exactly. f1t with the -
teacher s 1nterpretat1on of the curr1cu1um it 1s Tikely
to be reJected Thls problem does not occur w1th a booK
or even wmth a<f1}m, because, in the teacher centered
mode, - the teacher can -override the‘message’w1th'0ne of
-~~~ his_own. Qneﬂteacherﬂhoted,thaighefcahfswitch,off_a‘
43o"'WdAftﬂlau,;,t_,;j,;.w,,ufﬂu e o
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pFOJeCtOP in oroer to re-interpnetfa section tor
st\Bents ~In the student-computer'tnteractjon.-the
» teacher no longer has the same degree otucontrol. As a
) consequence, teachers are more demanding ot the content
.embodied in the coursewaref The probtem‘is compOUnded‘by
the practice of'“tocKing" courseware toimake it
- difficult to copy. . -
| The interviews would suggest that, while 1ock1ng
is only partly succesful in prevent1ng unauthor ized
‘copytng, it is almost comp]etely successful‘in;
."prevénting“changesvto the“content"of'the orog?ams“;As a
- consequence teachers often cannot adapt mater1a1 to -
the1r_ ‘teacher spec1f1c curr1cu1um A:;_ TV; R
The-a]ternatnve,*wh]ch would be. the proBuctiOn’of
.large ouantities oftcou:Zeware by teachers, seems h1gh1y
un11Ke1y, un]ess there is a maJor restructuring’ of
respons1b111t1es The preparat1on of_1nstruct:ona1
material is very§t1me consuming. Few teachers receive
. any release time for such deve]opment work. In addition,
no formalhmechan1sms are perceived which cou]d
disseminate the results of such\QeVelopment»within or
between systems In addition, some teachers'questioned
whether the expectat1on of” teacher deve loped software
.‘was approprrate. Teachers are tra1ned.for a very
'differént‘ro]e'than“that‘of orogrammePS“ |
3: The 1ast maJor prob]em is the percept1on that boards and

‘;’.i governments are not do1ng very much to he1p. e1ther ‘n,h,,:]
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alleviating machine shortages, in developing and
eva1uat1ng software, or in prov1d1ng 1nformat1on and

tra1n1ng at the 1oca1 level. These’ agencies are seen as

encouraging "active involvement but contribu}ing very

little at the school level to assist the implementation. .

.3 Summary.of-Sustaining-Factors

Most teachers indicated that their own schoo] S

administiations have been very supportive. The

-ava1lab111ty of school funds for equ1pment and software

. &
purchase 1s an 1mportant aspect in continuing. the

current momentum A]though spec1f1c re1ease time for

computer act1v1ty is not common the extra efforts of

teachers 1nvo]ved w1th m1crocomputers seems to be

recogn1zed at the adm1n1strat1ve level. One teacher

:1nd1cated that h1s act1V1ty had great]y 1ncreased his

* chances of_a'sabbat1ca1 leave.

Additional teacher suoport is provided by a fairly

strong informa]»network.of.teachers'invo]Ved with the

.technology. This extends 'across school boundaries and

district boundaries. Frequent references were made to

ffthe he]p of teachers in-other schools A]so' during~the )

”fseem 1nvo]ved w1th the Alberta Soc1ety for Computers 1n

‘Educat1on

fﬁﬁcourse of “the" sfudy, a- new. spec1al1st counc11 was" formed
'by the Alberta Teachers Assoc1at1on~ This seems likely

vto be & focal po1nt for classroom teachers,‘few of whom .
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Teachers report high student intérést in all aspécté of
_’microcompuffng. This studentfinterest’ié a major \
sustdining factdr on the paft ofvteachers.

Teachers who had been involved wfthAmicrocohputérs for .
vmore than the current year reported an upsurge of new
coursewarek There is a feeling that the cqufsewggg,sf—*

Abrobleh will be solved with time. In the interim, the

"abjlity to copy substantial numbers of programﬁ;/g/)ﬁ

-

primarily for e&a]ution, is a major mechanism by which
~this prdcess 1s'confiﬁued.

. Teachers séeP comfortable with the machines. Few report 
'any difficulties_}earning the basics of operation, anq
“the equipment'is repofted to be very reliable. It should
be noted here that much of the equipment is ré]gtivéﬂy |
_ new-éﬁd a higher failure rate may be evident as it ages.

Service support is currently not seen as a problem.



‘ Chapter'S'
STUDENT PERCEPTIONS
The 1ntent oé th1s part of the study was to get some
1nd1cat10n of student response to computer based educatton
'iaqd of prob]ems of 1mp1ementat1on from theesxudents point
'tOf view. The students 1nvolved in the study were all taK1ng“V
k1n1t1a1 fam1l1ar1zat1on c]asses in wh1ch they were 1earn1ng

to program the mtcrocomputer us1ng the BASIC language.

S.t Sites for the sfudy | ) R ;
-fwobschools_were used to obtain,;he-data‘fgr t:li.s_\,{dért_‘t
of the'study.,Ihe.jUnior high schodl had been invo]ved with
microcOmputers forbat 1east three years Ten computers were.,
ava1lab1e in a self- contatned classroom sett1ng The senﬁor
high schoo] tised was a large compos1te hlgh schoo]’in_a'
) commerc1a1/res1dent1a]’area of the city. For the purpose of”
hthe general’ sc1ence module wh1ch formed part of th1s study,
three computers were brought from the ma1n computer rooms to
the science classroom each day The students were drawn from

-

non-academic general science program o
Y 2 Method | |

The research method used has”been descr1q.p 1n some

: deta11 in chapter 3. A summary is provxded here. Nine groups _
of three students each were selected by the teacher for ‘the
1nterv1ews Four groups, two a]l boys and two a]] g1rls,

were drawn from a grade seven math class Two groups, one of.

. dsh121f£ft:



ﬂf{gboyS'and*one“of girils, were draWn from a grade nine math
‘ 1 :” Ihe last three groups,_two of boys and one of g1rls

g - ~
wir .

were drawn from a grade e]eVen genera1 501ence c]ass AThe‘

S e K -
‘ 1nterv1ews were held “inas qu1et‘room@and the 1nterv1ews were . %

.nat

taped The 1nterv1ew gu1de .{is contained in append1x B

B

- g

SR

. P

et
oW

6. 3’Resu1ts and D1scuss1on [
The 1nterv1ews were intended to get student op1n1onﬂg£m
a number of 1ssues The f1rst of these was s1mp1y the
question of their affect1ve react1on toward use of. the‘l
.domputer It shou]d be poted that for most students th1s WaS'>h
the f1rst course or course segment us1ng computers{ and as
‘:5Asuch the novelty effect can be expected to be ev1dent
part1cu1ar1y 1n the case. of ‘the grade 11 students, who have-
| had a comparat1ve]y short expoSure of approx1mately one
month At . the same time, as a group, the general science.
1’students m1ght be expected to show somewhat 1ower'1nterestA
toward academ1c 1earn1ng act1v1t1es : | |
Quest1ons were asked d1rect1y concern1ng "11K1ng to
work w1th computers, as we]l as sat1fact1on w1th access to
,' the computer ‘and voluntary usage patterns | h
A ‘ A]] twelve of the grade seven students 1nd1cated that
! they wou]d 11ke more t1me on the computer_ E1ght of these
}nd1cated some«use omts1de class hours. Pressure on-the- T

fac111ty appears substant1al It should ‘be noted that 'game

p]ay1ng is not allowed except for ones wr1tten by the :g‘tf .

3 students themse]ves The programm1ng of games is the ma1n .




‘activitysfor etudents.at“thts.boint in their Tearnjng{"

i: What-do you’11ke best°

Play1ng the game once you re done programm1ng it.

‘f_2 Your not aT]owed to pPay too many games.”'

Do y0u 11Ke 1earn1ng to program7——'
all: Yeah It s nea@%"7t2~
How often can you use the computer7

M»s[; F1ve days a week 1f you can get there after schooT

,,,,,

st

- 82 Some days everybody s there and you can t get a computer fﬁf‘”; ’

.Y*thehe’s u$ua11y Just enough and three or- four peop]e-“"

rteft over :

e

‘(note that there are about ten mach1nes ava11ab1e ih the

;‘;schoo1) There is ‘some 1nd1cat1on of sex b1as operatxng None

i \

of the grade seven g1rls 1nd1cated regular use after hours,
d@or detailed Know?édge of ava11ab1]1ty ‘
i, How’ often do y0u get to”ﬁ%ewihem7

”f*st €2 Once a weeK o N
'i: Is that enough t1me from your po1nt of v1ew°
all: No{ - "‘ dy | | .. | |
sl We af] Feeiithat,wevuoutd }ﬁkengne.'There”s justtnot
enough time. -lvf9 \n"“_5 3'5-“ B o

DO-you get any other time on them’>
52 There’ s a computer c]ub I th1nK you can join that at

'-o;the beg1nn1ng of the year Jg . \ ”l; :'ﬁ L

1 Know that somet1mes dur1ng the 1unch or after schoo]t,fﬂ}5‘

”people are a]lowed 1f they get perm1ss1on to come and Just '



i Bg} noné“ot”youdeTthatﬁjaZ,;fjj :lufgc;ﬁi <
i '-I,s"-it*.jus-t"'z'a‘l I boyfs?;"“
- 52 No,~1t s m1xed { - - |
- Computer :access was . frequent]y c1ted as a prob]em
part1cu1ar1y for the grade sevens Thrs appears»to be the
: case partly because the grade nine students get a certa1n
_amount- of pr1or1ty Part1cu]ar]y there is compet1t1on for
the mach1nes w1th mOre memory capac1ty 1nsta11ed
What do you 11Ke 1east7 R
“1 Probably the’ crowded cond1t1ons
others Veah. Yeah. ° 'gr‘ R ; o A -
’52 Somet1mes when the grade 9’5 come they'kickﬂyougoff the'_

good computers -;"' EE

t 31 You have to‘rush ]1Ke crazy to get one
*'sé And then they kwck you off when 90u get there anyway
The compet1t1ve approach to mach1ne ‘access’ may be a

; part of the sex d1fference in usage There also appears to -
be d1fferences in 1earn1ng approaqh The f1rst group of boys
"1ntervwewed was, asked | o '

.o it What, do you 11Ke 1east?

f:s}: TaK1ng notes '”7": te

52 ‘The ]ecture and “the notes;‘

”?How e]se wou!d you Tearn
Get 1t out of the books L _ B
2 We've got about 2 f11e cab1nets ful] of books

You d rather
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. :'.,,4
..x

'0-53 read 1t than get a lecture

et - R

\ ?

w;pQw; and you ask them questtons and they g1ve you\the
;l'answers, and bas1ca1]y you remember it. . _ |

, The f1rst group of g1rls gave-a e1m11ar 1n1t1a1f;
q?,react1on <-fx.;;é:; .9¥@§¢fff*-uvv' |

- What do you ]Jke 1east° ftuajt;fl‘“jgiﬂ";;» fﬂlt"'
2a11 The notes TaK1ng the hotes h"tf ' y_'f t:, o

£

' y1 You just: sort of waht to go and work at the computers
" but of course you ve got to 1earn dtfferent thtngs » |
Fi How else db you 1earn7 Jqﬁ’f o y

*fsd} Yeah ‘that’'s '_;L-_gmff7";.}., ;'%. -_{’t :
'”;e?f WeJJ you haVe somebody who Knows how to do the | ;‘ ‘
'comobfer and they Just 51t there w1th you and worK on the
"}computer w1thout tak1ng any notes o | |

You mean T1Ke another etUdent7 f.V . _

l;52 Well even a’ teacher 5f' but that 'S pretty hard to do '
:_E;that when there s a c]ass of twenty”f1ve It wop]d take - a
;twh11e e el
:;t

e

" they 1n1t1ated a short d1scuss1on of programm1ng the h
fcomputer to teaCh students how to program They were then
7uiasked 'gjaf. - flt@j‘ o '

Do you have any reference mater1a1 manuats and5thatfkﬁnd~~

b

.;‘iof,thwng7 _ﬁ;til.g

‘fffall No No We Just have oUr notes

PR So you don t have books that te]l you how to do the'

+

;s2 There are a lot Ef peOple who rea]]y Know a. 1ot about it

When they were asKed what eTse they could do- for help,A t.
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things.

all: no. - S L .

Then the next group of boys'was 1nterv1ewed )

P How do you learn what you .need to Know to program7
f"st: He gtves us a BASIC 1anguage computer course but then
- 11Ke 1 go  buy books o

2 You 1earn frOm o(ger peoples’. programs.: |
% s3: 1 1earn from books Theytve‘got'a\whote'punch of books

that you can 1ooK at

The 1ast group of g1rls appeared more heterogeneous.

than the prev1ous three To the questton of 11k1ng to worK

f_,W1th computers they rep11ed

\

sty They re pretty fun.
52: Yeah 1 thwnk they re oKay. sort of

)

53 v(t0<others) They get sort of bor1ng after a wh11e,_d0n t

' they°

. 51 (in answer to’ 33) It depends what you re do1ng After a

dlscuss1on of programm1ng and- games s3 sa1d

83 Ba51ca11y that S the th1ng that appeals to me:- r1ght now,

<

because you re p]ay1ng games, and ‘the programm1ng you don t

Y

Aa have to do any of the programm1ng or go through a]l the’

hasste :t I mean , 1t s 1nterest1ng,to 1earn how to do 1t but

73 at the same ttme you get rea]]y frustrated when you don t

Know how to program the computer

“What do you do when .you get 1nto a prob]em7

t s3 Usual]y go to . the»teacher or someth1ng

s2 Wﬂén you get 1t wrong you usua]]y JUSt clear the screen

‘e

- . . . f

P

(4



LT

T Uy e

1 don’t know how to Fix it. =~
_s1% DF you. tFace ‘of $&& where things might “havé gone wrong = -

Where do you get most of your 1nformat1on° = o
fvahi: From [the teacher] Comet ) o
- : e e o e o e ’ s »» L e e o .

'1 “We taKe notes e L

51 who appeared much more 1nterested in comput1ng than

"the others, ‘had apparentty gone inon. occaswon after schoo]
”stf I was 1nterested in 1t from my o]der brother.because the
schoo] ]oaned us._one computer for a summer and ne1ther of my
v‘brothers taught me. how to do 1t So I went 1n a coup}e of
.:'ttmes but I wasn t taught r1ght off from the begtnn1ng
People just . fed me: 11tt1e b1ts of 1nformat1on S0 I thought' o
j_}agwbettengwa1tmuntit [the teacher] taugh; us everxth]ng;e

ST Tet de o

f.

The difference in Iearning styles'indicated here

- between the grade seven boys and the grade seven g1r]s was

rather str1k1ng It appears that the boys, who parttc1pate":
_after school as well’ as in c]ass, have access to a large
number of referenbe bboKs and depend heay1]y on these p)usv“

g_peer 1nteract1on to sat1sfy the bu]K of the1r Tearntng »

.needs The g1rls, on the other hand g1ve ‘no 1nd1cat1on of»

. .even be1ng aware that reference books mwght be ava11able

The desire for a mora structured approach 1nd1cated in the‘

’1ast quote may be more 1nformat1ve

f?n-.:vu'v cot
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The:questton of use of reference materta]s was pursued

' w1th the two grade n1ne groups~ Only one of the boys was

reaTTy Very 1nterested 1n the work He 1nd1cated some use ofew._,m,

-~ o~ - [ ER

books from thCh he tooK. sampTe games The grade nine g1rTsA,d‘

é‘

L; were aware of the manuaﬂs, but 1ndtcated that they d1dn t

e

use them much They appeared to re]y on the teacher and to>m

[

a conSWderabTe extent on Othem pUpT]S

. o S e e e
AT e e b RN

P

;‘_s; You Tearn from each. other when you re do1ng computers

The grade eTeven s1tuat1on was somewhat d1fferent
authat voTuntary usage does not appear to have been or at~-'
’Teast to have been perce1ved as an optton for the grade ‘
‘4 e]even students Three computers ‘were- brought to the\Sctence
3room/for the 'science per1od and then returned immediateTy .
Aafter There was some. 1nd1cattonu on v1s1t1ng the.room.where B
;(the computers Wwere: normally Kept that secur1ty is an 1ssue o
When the 1nvest1gator v1s1ted the computer area thehaccess
door from the corridor was Tocked from the 1n51de. There wasf
a reguTar computer educat1on cTass in sess1on The Apple
computers.hwh1ch were the ones used for the sc1ence module,
" were rot- 1n'use at-aTT at the time. They are Tocated in an
lattached room whtch appeared to have been des1gnedlfor
storage Th1s room is not separately access1b1e ‘from the
corr1dor ‘ |
uhf It also appeared that general reference materlal was
;not reaTTy avatlable, ‘nor, g1ven the 11m1ted,access and

*

scope of mater1a1 covered, necessary. Students mentioned -
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/Jecture notes and handouts as sources bf 1nformation"1t*was.f*

1

Qé?ev1dent from atl three greups that mach1ne t1me/access was a

,ff“very d1ff1cu1t po1nt At the same tnme the Six. boys i” W”"':~‘; :

r~1nd1cated a dtfferent react1on than the three g1rls'7”t'“

I

;1nterv1ewed both 1n thetr approach to access and the

-

".pos1t1ve nature of the exper1ence

The f1rst group of boys was asKed

How d1d you f1nd 1t° {J«L "

.‘(pos1t1ve tone) It was alr1ght I:d§dﬁ’tfmind’it“at arL:;:“f.f”

"it’daéthiééééfihé actua¢1y I dtdn t-mind d01ng it.
?u‘(th1s student scored 80% . on the test)y‘”_h'y'f'! o
i: How about you° ‘ o |
§2,3: Pretty 1nterest1ng I agree.
nThey all indicated .the wa1ting.as.a'négative part ofithe
experience, and that they would have liked a Tot more time
on the mach1nes | | | |
“When the group“ef girls was asKed
i: Do you . 11Ke work1ng w1th _them?- ‘,ﬁ,::~ Lo - o
s1: They' re oK but you have to write tests about them.

_s2:‘You,have,t9 remember a]] that stuff. Theére’ s too much to:

- - . . . /‘
» ~. .. . . | . /

remember . . .
" i: How about you?

s3: The same Well 1 don t think_we worked on 1t that

long. .. there wasn’ 1 that many computers e1ther we. had to
share. .. |
-s1:.... three in a class of th1rty

-And later in “the conversat1on.
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--stp I K1nd of th1nk 1{ s a waste of t1me because three weeKs

1sn t very longt You can t learn that much

'J2 It woutd be better to take a who]e counse about 7"‘"'

L

A~:computers V
‘ 1 guess one quest1on wou]d be ... having had the -
;~exper1ence of three weeKs, 1f there was a complete course.~a -

V“one year course wou]d you be lnterested in do1ng 1t°

Yeah fﬂ 1f you d1dn t have 1t related tq the amount ofg;,,f"““f

”tﬁcomputers and stuff ““7‘-'“f,.if"’ﬂjf:“f.ﬂty i
‘n- y . : v . -y - p
. JThis- comment drew general agreement from the others
_ [

The Iast group of boys reacted qu1te dtfferent1y """"
How d1d you Tike it?

' Good, good.

GsZ:'Exceljenf?}
oall: Good oK.

rs3: It Was fun, especially‘the games .
| When‘asked what they ltKed ]east, one replied:~
st Nuthin, nuthin, it was goods. | ‘ | o

A]] 1ndlcated they wou]d be 1nterested 1n a ful] year

Vcourse o -; . o
252 _As 1ong as 1t didn’ t get too comgj;cated.i.

3.-1 m go1ng to take computer~ed next semester
s;Thus the general pattern of more positive response by -the
boys continued to ho]d

Yet across the grades it was the gtr]s in the var1ous
groups who tended to Just1fy the- work on the bas1s of its’

'rpotent1a1 value in the WOerlace Theseﬁare some of}the» :
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' gtrts comments . i‘ ’ ~f’f _
‘1 55}1 11Ke 1t cause you 1earn a 11tt\e b1t more about
fother thlngs because 1f 1t s g01ng tc?be in our future o
.anyway..11ke a lot of people‘say that la\er 0ur future will

be'having a lot more’computer; SO you think it is = B
'educattona] too, its not Just fun. | ‘_

i~s; It s become almost a- nece551ty to 1earn how to use J
:3'computers. or it w111 be, not now . o
. You real]y have to Know how to worK w1th computers,‘éor

'_? the future. .

tf You mean: 1n ‘terms ‘of Jobs7
rs: dobs, yeah L ) ‘
The genera] f1nd1ng, then, is a fairly high Jeve]‘of
enjoyment on the part of students; thhhsome frustratjon as
adconSequence-of machine access and a]so a certain |
."resentment of time.Spent'in~1ecture and note taking
seacttVity. FeWer than twenty'percent oftthe students
indicated any Kind of disinterest;or boredom uithﬁthe work °
onﬁthe'computers, though»note taking, typing;;and waiting"
for mach1nes to become ava1]ab1e were frequently cnted as
negattve aspegts of the tasK | |
o An attempt was made to determ1ne the aspects of . the —
task which . part1cu]ar]y appealed to the students 'The_
'relat1onsh1p to computer games was frequently a strong
Jmot1vator. as was the fact that 1t represented a break from
‘ﬁithe1r norma] school act1v1t1es, but a number of other'

interesting comments.were,made.a



e; What I 11Ke is there is so much that yeu can do with -

_ them k . | o

'i; “e the learntng to programfts_a.funmexperence S
stf Yeah, to maKe them worK to maRepthem,do.What’yoo Qant'
them to do 7 o -

. .'s2: More fun than math C]ass

They' re fun to work w1th :;..-Wetl you can sort ot tatk

Jto the computer You know, how it answers back? A
s2: It's fun to_getr[}ito make?the onther do-things that .

you wanted them toJoo. Like yOU neyer-would think they’d‘be

b.raole to oo'that. qt .

'st: Yeah. ' N ‘

i That they d be able to or that you' d be ab]e to.

s2: Yeah. Well you’'d be able to put it in there.

i And make it do what you want. It sort of demystifies it
, | | | . 3 e

.”512 Maybe you’relin power

s2: Yeah.

@

i: You have khe power to contro]'tt?
Lall: veah. = S e oy
From the grade e]even general science -students came the
fo]low1ng | | ‘

i: What do you like best about using them?-

S: I dunno. Wr1t1ng the programs and watch1ng 1t work,
._that’s about the best part Gett1ngfthem to work WOrK1ng
'_for a couple of . days on them [the programs] and then putt1ng

them 1n the computer and they work



133_

Anyth1ng else you really ltKe about it? .
Sl: We can do 1t
_'52 See1ng how your pacture came. out
33 1t's a challenge |
R What do you th1nK you learn “;.;7‘" ' -.A f‘i't'iq'f..}
st: You f1nd that you could do something once 1n a while
'52t ‘ how hard it would be really to learn how to work a
’computer -
if Y0u mean‘by saylng ‘you learn you ¢an learn someth1ng
_you found out that you could maKe this . th1ng do some th1ngs

and that surprised you7

-5 S thought it would be harder, because - computers‘ L]Ke

the name Just comes. at ya ' .
s3: YOU'JUSt th1nkiof,computer34as'really hard to»do

The sense of personalvaccomplishment and even the
'beg1nn1ngs of mastery over what students view as a powerful
"technology are clearly perce1ved as a ;ery valuable lesson.
This tends to- conf1rm suggestlons made by Papert (1980) on.
- the value of teach1ng students to program w
‘On the other hand many educators have v1ewed ‘the
?computer as a,potent1al tool for 1nstructloq. Cons1derable
'research has been carried out. ReQiews such as the one;by
Vinsonhaler and Bass'(JQ72) have long since established the
vlabllﬁty of‘suchflnstructional‘methods. Such usage;
however, can be viewed as an-alternattve to, a replacement
.for;_thevClaserOm teacherl lhere may be substantial’grounds‘

for concern. At the samedtime,‘an assumption that such use
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' -~
wou id necessar11y dehuman1ze a system wh1ch is current]y

.effect1ve and humane seems, to;thJs author, to;overs1mplyfy
'vdthe ]ssue.AThus this issue was ratsed with the students on.
“the baets offtheth egperience ot computers (and quite
considerable expenience with conventional classroom |
“““pbacttces).'it shoutd be emphasized atbthe outset'that these
3 Studente ‘had. Tittle experience, if any, with direct = -
| instruction ut111z1ng the compu&er and:are'reacting,
'therefore. .more to their percept1ons of possibilities than
on the. bas1s of firsthand Knowledge Their” commente are,
none-the-less 1nformat1ve ‘

~On the subject‘of how to learn to prodram the computer,
one student volunteered | ‘ ‘
i: What else could you do?
st: Weld, maybe'somebody could program the'computen because
I'"ve seen computers where you turn them on and they gave you
orders ... and you Just go on and do 1t that way and 1t
"wor;i(s... . +
i: You mean 1n the sense of actua]]y having the computer
teach you how to program it? .
- s1: Yeah. I've seen that done before. Like ]'ve ueed'a
‘computer that’s dore it. oo
Later in the eame group the reSearcher asked:
i You haVen t actua11y had any computers that teach you how
to do other th1ngs7 N '
all: rio.

i: What do you think that would be like?



s1: (enthusiastic) Iithink that would be neat!
>52} That wOqu be fun. I’ve'seen'itlon TV once, on the'news
how: they worked Computers were teach1ng Kids math and

stuff like that. (enthus1ast1c) I woqun t m1nd do1ng

;that e They were say1ng how computers are - tak1ng K1ds away

from'the1r teachers.vu . SO (pause) that 3 good
i: Dowyou thinK thatﬁs good?...
| s1:'WeTT,-it’s good “in a §§ﬁse. , : _
Student &1 in the'next,group has actually_been‘writing
a. dr11h program in sc1ence terms when asKeddiF they would h
1ike u31ng the computer to Tearn other subJects, the'

- conversation went T1Ke th1s oo el
‘ Ca -

‘s1: L1ke the program 1'm wr1t1ng7 Would 1t be better on the '

computer or w;ih a sc1ence teacher’7

s2: It would be better on-the computer

s1: Why would 1t be better on,the computer

s2: Because you  can ask the computer ‘the questlons

s1: Yeah, but say you don’ t understand someth1ng the

computer 1s telltng you° The computer e may have the

.answer but you can t ask see, the: computer asks you the

i'questton You g1ve 1t the answer, but if you ask 1t a.

_quest1on 1t s not gOIng to g1ve you the answer _ )
At thts point there was a JoK1ng d1scuss1on of the :p

’d1ff1cu1ty of a§k1ng quest1ons of one of the1r teachers,»

punctuated by one g?%dent roTe pTay1ng the.. teacher with

"Shaddup‘f They went on to dlscuss pro s and con’ s of what

) amounted to_computertass1sted_test1ng JU the Janguage,artst

135
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'5*fs2 It wou]dn t be that bad

area. o . IR

82 It 1s better. w1th the computer than w1th the teac er

'SJ: Yeah but you cou]d go e through one quest1on and >
.'through one hundred answersughg get them al] wrong ahd you N ‘
may. never get the rtght answer At least the géacher will
tel] you the ansier after at 1east three ofithem .
’ 53 You could program 1t } You could program ?t after the
-~th1rd time to te]l you the r1ght answer j‘ . v
) ' It 1s 1nterest1ng that\not a]] authons of'COmmercialIy
ava11ab]e 1nstruct1ona1 mater1a1 t\Re\advantage of the ; | |
‘ts1mp1e 1nstruct1onéﬂ strategy these grade seven studenis\;;;.‘ _
“;devmsed in three mwnutesoof conversat1on. The.topjc was: '-f\\f\**
'ra1sed w1th ‘the next group ofag1rls y;f I 4"§tj {.:uy
1 My brother had someth1ng 11Ke that but 1" ve: never had
that happen to me. He s7in grade 2 Tel he s, us1ng computers
'~ quite ear]y. but he’'s not progpamm1ng or anyth1ng ltvs Justjfh
.fthf/gs Tike math and- spe111ng o _ . '; ’
?:'1ovBut you haven t used anYth1ng 11Ke that Do you‘thtnK .
f'that gt wou?d be a good th1ng7 }d '"_ R B h‘ "’igd g
.s1 You mean better than be1ng taught to read or math by a
'tteacher as comparedato the computer°

¥
Yeah ' :

4 oa

- 1 I suppose though 1F‘you ran 1nto d1ff1cu1t1es yoU .j‘7

wouldn t be asK1ng the computer because 1f you d1dn t know';- :

y

o
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‘ how to ask the c0mputer there d be that d1ff1cu]ty tou’d

~.

probably have to go ask the teacher
8 .

§2: It d be Funner “’;'g ;' '--, R

' 53' Yeah 1t would be funner than a]] thosejteachersk

4

b]abb1ng a]] the t1me It would'_

ﬁf Why would that, be7 I mean what would be more fUn about

:y.

it ‘."L o ey o
s3 It would be - 1nterest1ng,,no maybe more {Iets_say>..{ I

ld1ff1cu1ter v 3

w~

,st We11 yeah.‘but that would on]y be so far as the person-t

)H who put 1n those words as notes ;y.

.3.52 Well maybe the teacher would program the cOmputer and

the computer would te]] T1Ke a11 the K1ds\ And 1 th1nK 1t :;I*

i

wou]d be more funner' You d prdbably learn a. lot faster

it You th1nk you d learn Faster7,

-
1

You d certawn]y pay more attent1on because you ve got

.this'scree ,iQ\XguEfelf and there aren t llke the teacher

. everybody else has*te 1ook at the teacher, and there are‘f

' so many other s1de attract1ons I mean they re a]ready at
| the computer ‘and’ eVerybody else 1s looklng at a computer as‘
| wel] so it’ s not as d1stract1ng . ,1fﬁi,g ;1'tﬂ“*
OK So you f1gure in that. K1nd of c1rcumstance you would
ctua]]y be able to go faster Just because you were
pn concentrat1ng7 o -?,.fVT“' ﬁ | '~" L
. st: ... You d probably be able to proceed at your own level

R WOuld 'you want to do that every day7

"» i Well, you ve - got to put up w1th the good the bad and
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“pthe ugly, that sort of. thtng, but,.yi I guess you have to:

'l:put up w1th some th1ngs 1n order to. 1earn more about others

njéI don t Know How would you guys put tt?n T .
1252 3% 1 dUnno ,{f ;“,_ - | ; .‘ y",,-,f,~’

In the d1scuss1on thh the grade eleven g1rls, the

quest1on of computer based 1nstruct1on drew the fo]]ow1ng

i "

\comments _ S

t; What do you th1nk that wou]d be 11Ke as a- way of
Tearn1ng7 -

fjst: It. woutd:behmore:interesttng..

A‘a]]; {genera] agreement]

! v

Why do you say that° I’ m not dtsagree1ng w1th you. S I'm
j_Just wonder1ng why you th1nk it wou]d be more 1nterest1ng
:33 Well you wouldn't be s1tt1ng in a class

‘~2. It‘youldn.t-be_so bor1ng,...

s3’t 1istening a11 the time

"So it is the fact that you re do1ng something ‘and sort of

“»_1nteract1ng with this th1ng rather than s1tt1ng soak1ng up

‘ fKnow]edge A ) _
51 Wh1ch you re going to forget anyway

153 That s the main th1ng 1n learntng Somet1mes teachers

b ‘maKe 1t really bor1ng and you don’ t want to Iearn ... its so

i.borlhg that - you Know, "forget about_th1s...
;These,students ctear]y feel, on_the,basisvof,their‘

' 7ounrent7experience, ‘that there 1s potent1a1 ih the computer

B was:an'tnstruct1onal tool. dust how much of their apparent .

”gfenthus1asm is a react1on to what they percewve as 1ess than

[
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'.Ifully sattsfactory learn1ng env1ronments in the teacher
centered c]assroom is unclear from th1s study It does e'-
_suggest however that human1st1c concerns must focus.on\;
. other than a s1mp]e condemnat1on of technology | T
6 4 Conc]us1ons ‘

ThHE ev1dence gathered from th1s part of the study .-
.c]ear]y 1nd1cates a pos1t1ve learning exper1ence for theq't.'
“majority:’ of the students 1nvo]ved as we]] as a pos1t1ve"

" _attitude on. the1r part toward use- of the computer in the

xr

school . This must be seen as occurr1ng in sp1te of d1ff1cu1t

~

. env1ronmenta1 cons1derat1ons concern1ng access t1me and
number of mach1nes avat]aple There is 'a further 1nd1catfdn
that teachers are hand1eapped in terms of appropr1ate |
1nstruct1onal resources for use w1th students Those
fstudents who seem the most advanced 1n term of the1r

Know]edge of comput1ng make use of ava11ab1e reference'.

' manuatsy but there ista heavy dependency by most students on

h'lecture notes. |
The contr1but1op to student se1f concept is, to thms
~researcher one of {ﬁe most. pos1t1ve gains apparent from
-chese programs From the content pownt of view, however the
'va]ue of the act1v1ty is unc]ear F1rst ‘there does not ‘
appear to be a common def1n1t1on of what COhSt]tUteS,~.
,lcomputer 11teracy accepted at . the ctassroom 1eve] In-the

. classrooms ut111zed 1n this study the emphas1s was ent1re1yfu

‘on 1earn1ng to. wr1te s1mp1e programs fh the BASIC 1anguage

., ~
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SebOnd there is not a c]ose 11nK to the d1sc1p11ne area
ﬁ. B

"1.under wh1ch the un1ts were: offered e1ther apparent on -

’ vrev1ew or perce1Ved by the students

\\/ -

In the fot]ow1ng chapter some compar1sons w1ll be made

between student and teacher percept1ons of the m1crocomputer

-~

‘phenomena 1n~erder to better understand: the current

1mp1ementat1on



, Chapter 7
DETAILED SITE VISITS
3 Fo]lowing the preT1m1nary 51te v1s1ts descr1bed in

chapter 5 _and the student surveys descrlbed 1n chapter 6

KL

zvmore 1ntens1ve study of six.’ s1tes was carr1ed out 1nvoTv1ng

.v1ths, d1scuss1ons and 1nterv1ews 1n s1x seTected schools

‘In?total some th1rty two add1t1ona] s1te v151ts were made

N betWeen‘May, 1982 and February,_1983 These 1nvoTved both

B Computer is hav1ngvm1n1ma1 1mpact on the teachtng of the. [.Y;T.t

'taped d1scuss1ons

1nforma1 observat1ons and d1scuss1ons w1th téachers and '

L

adm1n1strators In add1t1on, a sub set of teachers reacted

- s
to documents prepared by the researcher wh1ch were' des1gned
_to assess the1r pos1t1ons with- respect to the d1rectlon of
further computer use- 1n the schools React1on was obta1ned

hboth by comp]etlon of wr1tten documents and by a. ser1es of '

Bl - o

’ The 1nd1v1dua] s1hﬂ§'have been descrIbed 1n a .series ofA

-

case statements thCh are 1nc1uded in append1x C The fwrst‘
draft of: each of these statements was vertfled w1th the

part1c1pat1ng teachers in order to conf1rm the researcher s;'

AN .

Jpercept1on of the s1tuat1on in the schools 2

,’

7.1 The Degree of Implementatlon

Over aTT 1t is safe to say that at thws stage the"

fftrad1t1ona1 sciences 1n the study schooTs In two of the

jschools some substantta] progress ha._been made 1n the
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discip]ine within the ecience department In the other four
'.schoois thls act1v1ty has gone to other departments

largely, 'in the'op1n1on of. the researcher by default.

":7.1.1_Administrattve_Uses
~ Across the'stx schools, the ane common usage appears to-
be c]ass”records‘managementi Thisaactiyity seeme to-‘have » -

\ _ . .
been widely adopted for four reasons-

14,oThe-demand for physicaT computing resources isvminimaT

A s1ng1e mach1ne and pr1nter housed 1n the department
~office or in a- staff area can serve a 1arge department
“with m1n1ma1 conflict..

2. Several commerc1a1 and teacher wr1tten pacKages are
ava11ab1e which. conform to teacher expectat1ons and
_reQU1re nnn1ma1 teacher competency in u51ng the

-equ1pment

3. The useiof this teacher resoUrcefrequires no conceptual
shift‘on'the.part‘ofwteaChers uith respect to the way
they operate their c]assrooms' On‘theAcontrary, these /;.
ladm1n1strat1ve aids re1nforce conventlonal patterns of |
c]assroom organ1zat1on and act1v1ty

4;'.Teachers be11eve 1mproVed organlzat1on and record

| .Keep1ng contrtbutes pos1t1ve1y to the1r teach1ng
:performance | | |

jOne school uses the computer extensvvely for word process1ng %

:of tests Th1s fac1l1tates the preparat1on of a]ternat1ve |

pforms and the 1mprovement of quest1ons through the

-
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devetdpment of a 1arge'banK.of teacher generated‘items. The

)

word processor_is used to assemble these into tes{ forms.

STo1 2 Instructional Uses

None of the ‘six schoo]s 1nvo1ved tn the detailed. site
survey made substant1a1 use. of the computer for d1rect
natura] sc1ence 1nstruct1on over the course of the study.
Two high schoolsvand onetJunmor high schoo]»reported ctass' y,
use of an insfructionat package'in'Chemistry, but«these USeé/
amounted to only about one per1od of actua] student contact

Schedu11ng of computer lab t1me is @ problem. In a]]
schools the computer labs are booked “for about seven out of
e1ght periods per -day. No school in the group haSabeen‘able
to set aside a substant1a] number of machines wh1ch are notl

\

heawvi} booKed for computer 11teracy / computer programm1ng

co s. At the Jun1or high level, neither of the two case
_udy schoots rece1Ved substanttal addittons to their‘;
compTement of machtnes; Bugget,cutbacks were cited as one

. reason for thts;’ItAappears to thts researcher that an
addittdnal factor~may;be an attempthby boards toreoualize'
‘the d1str1butwon of computer hardware part1cu1ar1y by |
- expand1ng into the e]ementary schoo] 1eve1 In one d1str1ct
for examp]e. the Jun1or h1gh received one extra mach1ne
wh1le several mach1nes have appeared 1n 1ocall-.ementary

Y 4
A ;

schools 7
The area of computer software for 1nstruct1on appearS'

to be chang1ng rap1d1y One teacher compla1ned that whereas
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;

‘he had nttre/té choose from 1a's‘jt year, the list of
available software;this year is overwhelming. As yet,.no
‘mechanism for evaluation of software has\had,any noticeable
effect at the school level. : Lo

Neither board nor proVincial'efforts have.resulted in
usable information in the schools. The establishment, during
the course of the study, of an office'withih the Department
d% Educatioh'tofaddress this task may in tioevalleviate a
portion of the problem.

Even given recommendations.with respect'to software‘ )
purchasev'fewaschools have adeqoate<budgets for substantial
~acqu1%ét1ons Ond§«ohe pf - the s1x case schoo]s reports 1arge>_
holdings of software and usage there is minimal due to
. machine shortageS« Most schoo1s have budgeted in the _
ne1ghborhood of $SOQ fg&zthe year for software "One ma jor

- package could easily’ absoﬁb t;;ﬁ entire budget. »M_'ﬁraf;:i:

The magn1tude of the organ1zattona] problem aﬂthough I

seldom directly addressed.by.teaohers, is probab]y the .

greatest impediment to'further ids&rUctional use, however .
To utilize any substantial amount of cornputer‘éiésed

téadhing/learning activity would require a major
,restructuridg of classrooms. In the researcher’slopihton,
this is‘a hajor‘factor detering further implementation.

o If ode'attempts to assess'the-current ]evél Of the d
1mp1ementat1on in terms of. the Cohoerns Based Adopt1on Model. = °
-{CBAM) proposed by Hal] and Loucks (1978)), the maJorwty of

‘teachers’ 1nvo]ved.1n this study would have to be considered '

.
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at the "personal”, and "management"‘Tevel. Those'inVOlved‘tn
. . - ‘ T .

the study:demonstreted an oVera]] commitment to the
innovation;that.would p]acevthem ueli‘above»them :
?jnformationat" 1eveti Several'indtcations of‘concern for
the teacher role. in decision makKing and for potentia]-
.organizetional-conf]icts were raised Th1s was part1cu1ar1y
the case in schools B and D where there was appanent
pol1t1ca1 conflict over' contro] of d1rect1on and contro] of
resources. | \. |
The "management" level of the Hall and Loucks model uas
represented in thjs oarticular tnnovationbby,concerns for
courseware and machine aQai]abi]ity There seemed an
implicit assumpt1on th{t 1f these prob]ems were so]ved then
‘a satfsfactory level of implementation would ocecur .
Prec1se]y what represented a sat1sfactory level c]ear]y
differed from teacher to teacher. On the basis of the models
of usage proposed in the tast section, however, it would
abpear_that_the,majdrity of teechers do not anticipate major
structural'changes in the process of.schooling as a
consequence of computeqs' . : : ! |
Only two of the teachers involved focused substant1a11y

on the quest1on of consequences for students Both were in

terms of relevance of the act1v1t1es of .their students. It

w
T

is perhaps significant that both haye been directly involved
- . . ) . ]f@) t . e . o .

in teaching'computer 1iteracy,vand that their direct

';personal 1nvo]vement w1th computers spans three or morev

years: ‘In th1s context a concern with relevance was

e
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_represented‘main1y by %‘conviction.that some minimal

‘exposure to computer’programming is important for.most

students through to' a concern that the.programming represent

- "good" dractice in the field of computing-science.

R

The research plan called for an attempt to

conceptuaitze_aAhumanistic flodel of computer use.through

S

"delphj-lfke" interaction with- the teachers. This tended to

»

raise issues of "cohsequence" and refocus1ng wh1ch

represent the 1atter stages of the Concerns Based Adoption’

Model. Teacher response to this. port1on of the study m1ght

also be useful, therefore, in determ1n1ng teacher

positioning with respect to the Hall and Loucks model.

AN
'

7. 2 A Mode1 of Computer Use -The Teacher s View

In chapter three a process was descr1bed in wh1ch

selected teachers reacted to two successive sets of position

o

'statements which dealt with humanistic issues in the use of

. .
computers The first Set of six statements were drawn
pr1mar11y from transcr1pts of teachers comments recorded

during the preltm1nary site v1s1ts (see appendix D). The¢dﬁ

'”statements se]ected'were'qqite-controversial'and open ended.

,Three dealt with the concepts of individualization;

socialization and the nature of the school as an

v

institutiOn. Two questions dealt with the humap contact

.ﬁssue::student/teacher ver su student/machine."The last

statehent’dealt with the computer as teacher versus the

computer asstoo1.

n
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-7.2.1 The Procedure .

tements were distquutéd to nine teachers in

) The teachers were given about two weéKs to
‘consider fheir reactjons to the statements. The -researcher
~ then collected the marked documents and’ also tapéd eight
interview sessions. The tapes Were\converted to about
forty%two pages 6? transcfﬁptsl ’ .
' The traﬁécribts were evélqgtéd and a poré aetai;ed éﬁd
specific7set ofueighteen poSit%énvstgfemen£§¢9r@p§rédﬂﬁ$hf§
set is also found‘innappendxﬁ DgAFor:this.igebatiOh the
teachers webesésyéan¥§\fé§ppnd‘in writing; indicatingv
_primari]y if-they agréed orkdisagreed’with each statement.

. I .
Ten teachers responded to the statements.

7.2.2 The Results
_ | In order to better understand'the teachers’ positjohs,
“the results will be examined in detail.
<ratement #1
ln'the;10ngvterm, substantial changes.may”oc6ur in
.the oéganization of learning for chi]dfeh, While
‘there will be much greater use\bf computers and-
other'tgchnologicél deviées to enhénce learning in
the;hdhe¢'thé.bu1k of formal 1earning.a¢tivity'wil1
stil] occur in schoo]'settihgs.> |
~ Eight out of>Ieh teéchers,agregdﬁwith this stétément.'
Comments included: | '
"very désirable."/

/
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“Communication between teacher and student is
imperative. It would be foolish to remove the
exchange of ideas, the socialization and the
practical learning which occur in the school
setting.” ‘ '

/

"1 think that 1earn1ﬁg~shqulgrbe-a social exercise
and a socializing exercise om an economic . :
perspectlve we may see technology take over, but‘
from a socio- personal perspective 1 am leery

"The ' school’ could 51mp1y be the data centre.
Access would be multivaried and each learner would
1earn from his school- conso]e in the study room. "

, "These [schoo]s] may not be as env1s1oned today but

in. a somewhat spec1al1zed setting i.e. a‘computer

~centre:x"

Statement #2 ' L o e

"1 hope- Tess will occur in the schoo]s but what
happens will depend on societal att1tudes ar

Al

In the extreme case, the school setting may provide
primarily the sooialiiation.a ects of learning with-

activities such as physical ducation, crafts arts

- and band-being the main vehi les Children would

attend perhaps one or two days per week.

Only three teachers agreed with this statement as even

an extreme scenario. Comments ranged from

and . -

through to _ Lo

vsoc1a11z1ng exercise.: There is more and more

"Ivthink less formal tJme in a 'school setting’ '

would be more humane." L Co

"this appears to be one logical extension\of

computerization of learning. The student yet
requires the opportun1ty to -be . 1n1t1ator in the _
]earn1ng process :

"Every classroom and'school act1v1ty is a

evidence that even scient1flc facts are socially

.constructed -. the soc1al .process is important in all



) subJects

'v"Soc1al1zat1on aspects of 1earn1ng will ‘have to be

part of academic studies as we]l - more than two

‘-days a week is necessary

~and

and

o

"Too much t1me away from the school setting wou]d
increase the 'hanging out’ element and waould not’
ensure a learning process taking place. in the home
Too much 'emphasis wou]d be put on se]f mot1vat1on

f1na1]y

I | can not see the school adm1n1strat1on'and the.

" parents allowing this. There' are too many workKing L
mothers and educat:onal JObS dependent on day to day"r

attendance

 Statement 3#

i

. It- seems more ]1Ke]y. however._that what wuﬂ] occur

will be’ a greatly 1ncreased use of computers 1n the

'school both for dxrect teach1ng, and as- ‘a tool for N

student word process1ng, check1ng 1ab resu]ts,,and

the " 11Ke
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Two respondents d1sagreed One ﬁelt ‘that th1s wouldjja

only a short term s1!uat1on

The other teacher did’ not comment

"Short term - yes / Pr1m1t1ve app11cat1on Long term |

- debatable:-/ You wolild have to assume ‘a more: .
soph1st1cated app11cat1on .

but, it'Was ctear’frgm hts }?

 ;other responses that he fe]t 1ncreased usage of the computer

‘.to ‘be ne1ther des1rable nor llkely

From those e1ght who felt comfortable w1th the

\,

pred1ct1on .came the. follow1ng4 ;: ‘,‘yjq f'_ ’v'd;h ,_.f

""WOrd process1ng, check1ng 1ab resUJtsfand?modeiing

and simulations - extend the type of learning, not
Just the quant1ty Lo L :

s
/
/

[ Y
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‘a tremendous increase ' . the
“use of computers over Yhe past 2-years leg. right

_ -now about -5% of students in grades 10-11:are using-
“'word process1hg programs; about 20% can program.to

. some degree) - two year ago only a.small handful

' cou]d program ' ' ’ - S

A"There;has‘already'bee

Th1s may well even spﬂ'? e
afford computers

Statement #a
: 51Th1s is a preferred scenar1o because the
"fc;soc1al1zat1on that _occurs in schoo] is an- extreme]y
't1mportant part of total schoo] 1earn1ng Students
ljlearn to 1nteract w1th others and, ‘1n add1&\Vn they
1earn the content of the d1sc1p11nes by absorb1ng
-.or se]ect1ng from other students 1deas

E1ght respondents agreed with.- th1s statement

ry'"And [to] 1earn ‘that content ‘even at the h1ghest
:]evels, 1nvolves soc1a1 construct1ons

"They. may a]so 1earn content"from good 7

courseware. ' . . C -

'_7H0wever, on learntng to interact with others"

f;} ”'“Th1s is a skill a computer cannot teach." .

150

into homes which can

ths to the preference for th1s scenarto one teacher notedr

“Perhaps more SO dur1ng the format1ve years than at
the h1gh school leVe] ‘ :

yg$0ne respondent clearly d1sagreed To the question. of

'soc1al1zat1on as an extreme]y 1mportant part of schoo1

2

learn1ng._he repl1ed ~”f“=;*;,i'-". | ,ff‘*‘:"';vh;t_fﬁ'

:;iOn select1ng from other students 1deas

‘7 "[There 1s] no reason why programm1ng can not .
prov1de th1s alternat1ve 1dea package

P . 4

'v"Today - not necessar11y tomorrow :.‘ojj“' o ‘j;q



Statemént #5

The 1ast respondent stated that'th1s was reatly -an area
"wh1ch needed research £ o ’
‘What is necessary 1s to’ str1ke a ba]ance between
d1rect 1earn1ng from 1nteract1on with the computen
- and ]earn1ng by‘tnvolvement w1th the teacher ‘and }
wtth othersq. S |
',fThe‘s%me\respondent indicated this also as an area for
research' the~other7nine agreed with the statement C]ear]y
‘“The issue rema1ns - Just what is that balance. If

one is meant to interact with the machire 90% of " the
Atlme then _;.1f 50% then _r if20% then "

it may take t1me to extabltsh the balance It
may even{be d1fferent for each individual. '

One emphas1zed the curr1cu]ar aspect.vHe ca}]ed forf
"An 1ntegrated {v segregated) balance Computer
‘modeling (or at . 1east the use thereof) shou]d be.
,part of a course, not a course unto 1tse1f
. Statement #6 » | ' .
‘Isolat1on in the'home coutd lead to 1esseﬁed
‘; to]erance and acceptance of others 1deas -néedsjandm
‘ des1res and even to ant1soc1a1 behav1or Contact |
‘.a school-11ke sett1ng is an essent1a1 aspect of
vChJ]dP?ﬂS deve]opment Chtldrens fee11ngs of | e
tse1f;worth the1r recogn1t1on of ”se]f" is 1arge1y7ﬁ
',deve1ope§’by feedback from th1s group env1ronment

Elght respondents agreed

_ SR very 1mportant aspect of the total overall growth
. of an ‘individual. _ . :

R Y

:Dne felt th1s was
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extremely so at the e]ementary levels.”
A th1rd noted that

"A few students~don t look to- the group for this
feedback (at ledst not openly), but seem to get
great satisfaction from successfu]]y tack11ng

"something in the computer f1e1d o ) o

The two dissenters were rather adamant;
"Pure specualation. The evidence is. not. i The
- .evidence would probably show that. the fam1]y
situation would be even more 1mportant (i.e. 2
;,work1ng parents would be even worse.)" -
[In ‘the] present context, not fururistic.... [there
is an] assumption-[that] the school operates at a
higher info/social centre [sic] ‘than the home. Is
- that, in fact fact7" . »
’gStatement #7
thh~increased use of7the computerst there will be
{ an even greater reliance on others for the exchange
o of 1deas, reassurance and assessment of one s .own ‘”

" worth and purpose

T
e

. There was a Tower 1eve1 of agreement on . th1s 1ssue than

- on. the preceed1ng ones. Six agreed general -One teacher -

- noted' | U e

.not necessarlly a ret1ance for exchange of
1deas ‘but reassurance and own worth would be
1mportant

React1ng perhaps to the current generat1on of- computer

(2

=11terate students, one teacher noted

:"We have to guard against some students not‘:‘r

... 'believing that excrange of ideas with mere mortals
"j1s 1mportant S SR ,t;_‘“““ ~_- \v,

fj The strongest d1ssente aga1n cha]]enged the assumpthon that

these act1v1t1es neces arlly occur as a consequence of
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schoo]ing'-.
"[The] exchange of 1deas is not equal to
‘reassurance, and. assessment of one’ s-.worth and

| purpose.. [An] info bank is not equa] to a process
mode]’" : R : ' : '

' Dne teacher aga1n saw this as an area requ1r1ng research"
:.Statement 48 o h : B L - o=
The group setttng ‘does not htnde;/yhe devetopment off_ ’
.1nd1v1duals prov1ded the numbers in the class are in
the 20 25 range Below 15 it is d1ff1cu1t to ach1eve
the degree of 1nteract1on wh1ch s des1rab1e ,
Support for this statement ‘was rather evenly sp11t _
Teachers noted as factors the a8$11ty, age, social level. ahd
type of act1v1ty Two commented that group_ 1nteract1on with
‘smaller numbers was not really a problem One suggested
| "Current evidence from academic classrooms seems to
support this statement, but academic students are
. well tra1ned seals’ anyway and adapt as required.”
“dS1gn1f1cantly, no one focused on the question” of
individuality. A1l of the comments 1mp]1ed concerh ‘with the ?
,1nteract1on_1eve].
Statement #9 | 0 |
" By use in a remedial mode, the computer can help. -
- weaker students keep,pace. Cdmptete self pactnghjs. N
not a desirabte'goat o . o
‘Seven teachers 1nd1cated general agreement w1th th1s" ‘
’U'statement » | 1 _ ‘
| "The student needs to be mot1vated and complete self
pac1ng may deter advancement 1f self- mot1vat1on is
~lacKking." = . .

ff[There 1s]'some heéd‘for:paCing}as.FéqUihed;"'
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"In many cases eX?osure'fQ‘major ideas is more
“important than self-pacing. Self-pacing is important
- to drill material; but not to exposure to major .
ideas." / ' : '
*\\Jm@Lanchers agf€9a~wﬁth the potential value of ‘the computer
. Tl ;_/' g . k
to help weaker students keep pace, but felt complete

X

self*pacinglcOuld be'é’desirable goal. -

"In certain areas self pacing is desirable (eg. in
music or for gifted students]. Certainly the
computer can help weaker students Keep pace in
courses where this may be necessary."

_ "SeWF:pacingvis what many strive for. Thenéfbbe'if'
can be a desirable goal. The HB pencil can provide
the means."” : o

Statement 10
In addition, the current level of courseware
(softwaré) déve]dpment renders self pacing
inpractfcal. o
Seven agreed. Some saw this as the way things should
. be: ' S ) _ -
. ) . ] ) > .
“"Self-pacing should be integrated into a classroom
experience and will therefore only ever be partial

and never totally satisfactory due to varying
classroom situations.” ‘

Soméfexpressed the opinion that this'was.a'temporary
prablem. ' _ -

fShbﬁt term only. If self pace [sic] is found to be
‘desirable the software will follow quickly."

"A lot remains to be done in developing courseware -
- for classroom.us Even PLATO at U of A is
“incomplete at pfesent but a start has been
~‘achieved." v o

"Programmérs ngtAbé taught how to write educational
~softwar S L - o v

'xOne'teaéher notedfthat pngram$,such aS“Mil]iéancMafh
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provide for'se1f~pactng’nou,_Qne}teacher*shitted the‘tocus
.:from,the coursewaregtotthe'internal motivation issue: i
, “Not necessarily so. Self-pacing is more dependent

on the ‘interaction between student and teacher as .

‘well as parents and peers
»IStatement #11 |
| In the tutorja1 skill 1earning‘orfremedia1 modejthe-

beSt organization would be ta have'one student toﬂ
" one computer
On the quest1on of mach1ne resources and organ1zat1on

3e1ght agreed a one to one 51tuat1on ‘would be best

. "Whenever two people use one term1nal, one. of them '
“will estab]1sh the pace . :

"o

[ .]th1s is 1deal1st1c and probably 1mpract1ca1 ($)
sic S _ C

Two teachers expressed concerns that th1s arrangement
A

3 I
wou 1d negate soc1a11zatq_ Dne suggestton was one student

‘to one computerl

"But w1th 2 or 3 qudents to 2 or 3 computers side
by side.

statement 12 .5», o S T
For all" othér types of computer act1v1t1es there :
,shou]d be at 1east three students per mach1ne
Ind1v1dua& carrels ' such. as are- typ1ca]ly used in
1anguagellabs should be av01ded n
Only two espondents expressed agreement une“of these

m1ght 1n the uthors observance prefer at least

five-hundred__tudents per computer Two others suggested two ._d.‘

if'students to one computer would. be preferred One suggested

’1—student muttm mach1ne group carrel" wou]d st111
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be preferred Two saw 11tt1e value in the group approach:

"individuals shoutd be ab]e to use a computer
one-on-one for word processing and indepth
individual studies. - currently we seldom put 3
‘ students per book in any act1v1ty

Statement #13
Wh]le studentsdare using computers, the‘teacher'ro]e

will be supportive in the sense of supplying

positiVe Feedbackfto the students' but also tutortal

~in the sense of correct1ng def1c1enc1es in the

/

courseware, etaborat1ng on concepts and the 11Ke:

AT ten respondents agreed with th1s statement

However

"Unfortunately the teacher will initially spend too
much time forcing things to work. The teacher shoutd
e providing the contexts for the learning (1 e.
. the epistemoiogy and 'social s1gn1f1cance)

156

. With respect-to correcting def1c1enc1es in courseware,

one teacher queried:
Can most people do th1s7'

A'Statement #14

-

This role will be more demanding of the ‘teagher than-
- the trad1t1ona1 role in the lecture s1tuat1on It
wi]1 hOWever . Closely para]]el current teacher“

‘}tact1V1ty in 1aboratory settings.

Nine of the ten teachers'be11eve-the role wt]]tbe'more

demanditg thantreqUtred»invtne 1ecture situatton

“The "trend is to- 1nd1v1dua11zat10n and computers
wou}d be an asset to-this trend "

"The extra demand w111 be in: maK1ng poor 1abs
work. But 1 don’t see the demise of the lecture,.
- Just- the change in content of the lecture,”
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-*onlyftimemwill'tell for sureﬁ'.

Statement #15 -

Y

’Access to computers w111 be ver?‘widespread
»Students w11] spend about 50% of the1r schoo] t1me

"engaged 1n computer act1v1t1es, but not usua]]y for

1

]onger than one hour at a time.

Most respondents agreed that aCceSs woutd be

w1despread but several fe]t an est1mate of 50% of time

engaged in- computer activity was h1gh

"I think that 50% is too h1gh Poss1b1y as h1gh as
30% would be more desirable. :

"50%:computer time‘seems‘high -- I am unsure."

"50%? My future forecasting isn’t that accurate.”

AU

. "50% is too much time. for most tmportant topics.
" Perhaps 50% will be indirectly related to the

computer (e.g., do1ng a lab checked by computer)

Some of the'tFachers indicated a one- hour-per session - .

‘maximum was too arb1trary

"Depends on the %tudents ab111ty and. 1nterest and
the type of,program he/she is working on.

"could be more or 1ess (I've spent 4- 6 hours on some
activities)" ‘

[

d1fferent subJect areas will have different
approaches and may require 1 hour, less or more than

‘.A1 hour dependtng on whether the computer is used for

- but

concept review, problem solving or 1ntroduct1ons to
a concept 1 hour is too arbttrary at HS ‘level.

care w111 have ‘to be taken so that students are not

subJected to many consecut1ve lessons on a- computer
terminal. o

* One teacher questioned the organizational’assumptions,

'>suggestingfthe possibi]ttydof an{open-ended school day and
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| multtp]e sh1fts " .

There is no.magtc in 8 am to 3 pm

 Statement #16 o - ’,' .
‘The computer is only a tool, not unlike other media

?currently used in teaching. A]though etudents show
great enthusjasm»for‘computere at present, the

‘inoVeJty»wtll soon.wear'off~ahd at that point they

will be treated in the same way as books, film, TV

and the like.
In terms of’overellfagreement,.this'question was the
most divisive. Some view the computer as a super (or not so

(vsuper) media:v . ¢
" a]though the potent1a1 for usefulness may be
greater than other med1a

Some feel that the quaj1ty of the courseware is the key

issue:

"[1 am] unsure - If or1g1na11ty is used in software
development then the novelty will not wear off.

~Courseware in this form can be less static if.
teachers can program

[d1sagree] unless the programs-available and
211m1tat1ons of the. computer are such so as to do
S this. ‘ ’

. "The nove]ty w111 wear off to a certa1n degree
However, a balance between computers, books, filim,
TV etc..as wéll as verbalization, writing sKills and
pract1cal skills will be the 1dea1 learning process.
- The computer learning process is so new and untapped
‘that the novelty will be-perpegtuated as the field
- expands. The autompb1le was cOnsidered a novelty in
- some respects. it is-now a way of life, Computers ’
\~{*w111 become a way of life in a similar fashion.-

- "[Thel] car was a- novelty when first introduced but
- our dependence'on it has changed dramatically. With -
- time computer. dependence will grow to [the] same
‘extent as hand calculators and cars, more as we

P
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learn iAs powers. '

"Computers will become serious ‘tools -but always
fascinating. If students get to operate the computer
directly -- as a.lab-like activity versus, a demo
activity, the enthus1asm will rema1n fairly high.'

~ —

A different set. of metaphys1ca1 assumptwons may
under11e this react1on 8

Hawthorne effect? Nyet! The'machinelts Key . Learn = -
the Key and advance. Ignore it at your peril. "o

Statement #17
Learn1ng to program the computer hi]e;worthwhi]e
for perhaps 10% of students, is likely to be 1ess
valuable than u51ng the computer‘tor_tutoriat
teaching, lab simulations, and the 1ike.

‘ .Six teachers agreed with this concept{ although some

-thought the 10% figure was low. | |
"1 strongly agree (as a science teacher). As.a math
teacher 1 would probably see value in deve]op1ng
logic through programm1ng

"Basic l1teracy is 1mportant butAthe'need for
programming [is] not. : e B

N

"10% is low far 1earn1ng to program in a useful
way . . -

"1 d1sagree with the] percentage as’ 1t implies
equality with IQ. distribution. 10% may be too 1ow
‘but certainly 100% is too high. Can one equate
percentage ‘to IQ d1str1but1on7 Debatable

The m1nor1ty v1ew programming as a usefut sK1ll for
‘most‘1f not all students, as a va]uab]e act1v1ty\1n_1ts ownv
_righti having a:different focus.from tUtoriaJ'and'simutatjon
activitiesv B . 'df‘ o f_j 'v

"1 fee] that everyone shou]d 1earn ‘how to program
 the computer . .
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"w. currently teach students to write, as ‘well as
read - a paralle] exists with computers.'

Statement #18

These kind of aotivities can'be integrated easi’
into the ex1st1ng school structure 1f suff1c1ent'
machines and cOurseware (software) packages are

' 4
available.

Six respondents agreed with this statement, while

" citing as determinants such factOrs as suitable staff
‘training; capital costs for hardware and software space, E
"and"administration ‘One called for. mach1nes and courseware

to be:

.made available through a conso1ous dep]oyment of 7
do]lars - choice not default.

. One noted that integration would be easy:

.as 1ong as trad1t1ona] me thods are not
b1ndered '

The d1ssenters commented:
'"Integrat1on is never easy Compartmenta11z1ng is
edsy. Integration is going to require extra work and
hopefully more than just ecomomic and pedagogic

eff1c1ency will be cons1dered as eva]uat1ve
criteria.

"[This] . requ1res a complete reorgan1zat1on of
school structure

f7_2_3 Discussioh of the Results

The data gathered during this phase of the study tends
to. conf1rm the earlier. assessment that the majority of
:teachers-are at the "personal” and "management” levels of

"the CBAM model. This i's inferred by the rather
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"%ﬁﬁservative’ views of the respondents w1th respect to the
probable changes which might be brought about through the
use of computers in the schoo1. If one compares the teacher
‘response to the predictions:and suggestions of.authors such
as Stotler (1970), Toffler (1981), Godfrey (1980), and Evans
. (1978), the magnitude of thef%ifference in Views is
‘ nemarkab]e. Stnce the teachers represented oy this. study are
'jthose already in some sense-committed io and invo]ved in the
computer imp]ementation they_must be considered as in the
vanguard of the movement; -

Significantly, the more extreme view of the fdture’oame
consistently from those who had at 1east three years |
exper1ence w1th computers There are two reasons the
researcher can advance. Either those with‘a~moreuradica1
view of the future‘gr%vttated toward.computers at;an eartier
date, or -the longer exp05ure has opened horizons to them
which’they had notvprevious]y'considered. Both‘possibittties
- are tenab]e.and remain unanswered in this thesis. |
o Impl1c1t in pos1t1ons with respect Eo\SBCialization
w1th1n the school versus. soc19&\;atwon outs1de the schoo]
seems to be a notlon that the current convent1ona1 c]assroom
1s h1ghly effective in positive soc1a11zatton There 1s,
however some research  to suggest ‘that teacher percept1ons
of c]assroom envtronments and student percept1ons of the
same env1ronment can'd1ffer substant1a11y (cf. é\Sher and

Fraser, 1983' Gay, 1976). One can also questton the unstated

-assumption that the home env1ronment will remain_
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substantially unchanged. Ioff]Er's {1881) electronic cottage\‘
on}d represent a very different socializing environment
- from current homes with two working parents.-Teachers never
raised the issue of the role which two;way data
‘communication might play in such®an environment. On the
other hand, the danger of "familial .isolationism" (Evans,’
©1979) must be considered as very rea]

.‘The,1ssue -from the po1nt of v1ew of the current
.implementation 1s that w1despread adopt1on of forms of
computer yse by classroom teachers cou]d conce1vab1y occur
with minimal structural change This appears to be the
'_preference for the maJor1ty of respondents » ' '/>

Another 1nteresttng issue raised by th1s’study is the
questton-of student—student'interactionvin the teacher
centered classroom versus the’interaction in a computer
environment. The student interviews brought forth such |
comments as: | g

‘You learn from each other-when you re downg
computers. ;

“There are a lot of peop]e who reaH). Know a lot
about it now ... and you ask them questions and they

g1ve you the answers, and: bas1ca11y you remember
t E 1] ) . , .

These - comments suggest a h1gh level of peer 1nteract10n

, d1rected toward common - problem so1v1ng White th1s would
‘seem to be a p051t1ve form of soc1al1zat1on 1t should be
.noted that some of the re]ated 1nstances occurred 1n loosety
superv1sed act1v1t1es outside of regular c1ass hours In |

. addition, the most sk111ed eXperts in such groups are often
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“'students not teachers. Th1s fact may alter the social

'; dynamics' of the s1tuat1on

One teacher reported that on short ters exposure to

1nstruct1ona1 courseware there was very 11t le

student-student 1nteractton. He attr1buted is to the

> o
1

3nove1ty‘aspect, since'it'was the students f rst exposure to d}
the medium.,lt'is tntereSting“to reca1T the student
‘ suggestion that there would be fewer distractions 1n.a4-d_ = ;fi»7
computer based 1nstruct1ona1 env1ronment than would be R
-present 1n a teacher centered one. -
It wou]d seem, to the~author. that the enJTronment'

created in a CAI c]assroom could have 1mportant |
ramifications; both for'academic-and?for social 1earntng At N
th1s ear]y stage of . the 1mp1ementa¢1on there has been I1tt1e ;:
opportuntty for teachers to exper1ment w1th alternat1ves
The suggest1on made by one teacher of sma]] clusters of
three or four students to thrée or four/gemguters was not
observed in use 1n any of the schools v1s1ted \

- While soc1altzatton was v1ewed as’ an 1mportant 1ssue,.
1nd1v1dua11zat1on was much less so Hav1ng last been |
nvolved 1n research in the schoo]s 1n the ear]y 1970‘5 when .

| attentton to 1nd1v1dua11zed programs was at-a peak the

I

author found the att1tude rather surpr151ng Cons1derab1e_t fg;X B
._emphasis on’ group act1v1ty was ev1dent 1n the d1scus51ons,'
» Th1s may be v1ewed ‘as. reflect1ng the rea11ty of the

‘ courseware and hardware s1tuat1on in :some - cases, An 15?1

a]ternat1ve explanat1on is that the d1ff1cult1es assoc1ated "
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: .;,with-mahag'ing individualized‘ect'ivit»ie”s; whether
{f-f<computer based or "not }are suff1c1ent to d1ssuade teachers
--.._from ser1ous attempts to 1ntegrate 1nd1v1dua11zed~mater1als‘

’-_1nto the1r ctassroom act1v1t1es A second a]ternat1ve 1s

s that a refocus1ng (Ha]l and Loucks,

1978) has yet to, occur o
/&or the maJor1ty of the teachers As a. consequence, 11tt1e

thought has been g1ven to un1versa1 beneflts oh major

changes"‘
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‘ Chapter 8
' SYNTHESIS CONCLUSIONS AND RECOMMENDATIONS
Futur1sts have pred1cted ma jor changes in the structure
of educat1on as ‘a consequence of the rap1d development of Y
m1crocomputers and the1r expans1on into the bus1ness p]ace,
the school .and the home Some suggest that the schoo]
1ocked 1nto trad1tlona1 patterns of act1on w111 be. unable
to adapt to the educat1ona1 opportun1t1es of the tnformattonv
soc1ety Godfrey (1980 is’ more op11m1st1c
" “The educat1ona1 system at. the present is a Carr1er'
whose Content is the accepted and valued knowledge
.'.of,LQe society. It is placenZound t ime-bound and
“unused to compet1t1on or in ation. No other sector
‘of society is more .vulnerable to the new
technologies. I.will predict, however, that w1th1n
the_ system (after an initial. per1od of protest),
terror will become the mother of adaptation, and
. although the formal structures will continue to
“shrink as the work week shortens, creative teachers
~will. have tasks and opportunities that they had
prev1ously never con51dered p0551b1e : ,
Th1s chapﬂbr summartzes the f1nd1ngs of . the current
study on the state of the local computer 1mplementat1on 1n o
‘sc1ence educatlon and the processes through wh1ch H

adaptat1ons are occurr1ng
| 8 1 Current State of the Implementation _ -
' A ba51c assumpt1on of thts research 1s that the ear]y

stage of the 1mp7ementat1on of m1crocomputers 1n Ihe schoo]

'_ may be 1mportant 1n terms of the 1n1t1al d1recttons Thts

researoh 1s an attempt to/understand and descr1be the i,ﬂ;éfv»
process of 1mp1ementat1on of mtcrocomputers 1n sc1ence ’v
educatton 1n the local area 1n the early stages of act1V1ty



" 166

That the 1mp1ementat1on of m1crocomputers for sc1ence

teachlng 1s at an extreme]y early .stage was conf1rmed ‘at all

,

1evets of the research model In understand1ng th1s
statement fn:the context of this study it is very important’
to differentiate between science teachingAand SCience' .
teacher 1nvo]vement w1th the 1mp1ementat1on proces
: pe;cent of schoo]s contacted in the 1983 survey: (Chapter 4)
reported science teacher involvement with the‘m1crocomputer
‘implementation, This represented a one—third increase from -+
the previOUS year .. Thirty percent reported some use in |
science 1nstruct1on ‘up from twentynpercent'in the prevtous
year. Thus science teachers are act1ve]y involved in the
tmp1ementat1on process, but actual science instructional

hours utilizing a computer are very Tow. Schoo]s wh1ch

formed a part of the detailed s1te study had. m1n1ma1

software or courseware for student use in science. In

'addttion access to computer hardware was very 11m1ted " i

_w1th1n the scwence departments

'8 2 Part101pants in the Imp]ementatlon -
' Teachers and students appear to be the most 1mportant -

. part1c1pants at this stage of the 1mp1ementat1on Board

"apersonnel and government personnel appear to have had

~’m1n1mal 1nf1uence 'although board sponsored 1nserv1ce
”act1v1ty has ra1sed the leve] of awareness regard1ng

jvm1crocomputers
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'Principats appear to have.ptayed,a;support_rOTe tn
respond1ng to. teacher 'student‘and parental pressures.
Machines have been prov1ded often from school based
budgets, and teachers have been encouraged and pra1sed for
their 1nd1v1dua1 act1v1t1es- Pr1nc1pals generally seem we]l
versed 1n%the pattern of ut111zat1on act1v1t1es w1th1n their

- . schools,. although some tendency to overstate act1v1ty 1evels

was noted.

8.3 .P-dajor.Dete'rminants of theimmémentation |
Factors which were. identified dur1ng the* study as .
re1nforc1ng and susta1n1ng the 1mp1ementat1on are as
follows: | | "
1.“Student 1nterest in access to computers has been hggh
| This in turn has encouraged teacher 1ntenFst /'
2. A range of 1nvolvement mechan1sms have resulted V

substant1a1 numbers of teachers show1ng 1nteres<

m1crocomputers These mechanisms jnclude such thlngs as

previous computer experjence.and/orttraining; con
uith coT1eagues, and~contact wtth compUters}inathe ome
‘env1ronment Externa] pressures from parents and:
“students as well as he1ghtened pub11c awareness have

p]ayed a ro1e Least frequently c1ted as an 1nvo]vement

".mechan1sm was adm1n1strat1ve pressure to become

1nvolved

'3;15Loca1 school adm1ﬁ?strat1ons have been 1arge1y

:supportjvj 1n prov1d1ng equ1pment '1n service f-'
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opportunities and recogn1t1on of ach1evment on the part .

<://r7\\—44§; their. teachers.

4.

StrOng informal SUpport'netwOrks have grown. up involving
teachers both within.schools and betwééﬁJschools.LThese
networks.have seryed‘as a source of,information and -
assistance in all jurisdictions |

Teachers Have. found it poss1ble to adapt the technology
to var ious useful roles part1cularly to adm1n1strat1ve_
roles. Those 1nvolved in the study have not exper1enced

serious d1ff1culty 1nteract1ng w1th the technology

"Teachers bel1eve that fhere will be a rap1d 1ncrease in

'the ava1lab1l1ty of good science 1nstruct1onal material

for the computer over the next few.years“

" The hardware.has been reliablevand'majntenance has not

" been a serious problem to thisgpoint. This is

particularly relevant inithat prevtous studies of

hardware 1ntens1ve 1mplementat10ns have reported

x,hardware rel1ab1l1ty as one of the more serious

—problems

The ma1n problem.areas in the 1mplementat1on whlch were

1dent1f1ed 1n the current study are as. follows

BRI

The number of mach1nes ava1lable for student use is
.st1ll very small As a consequence both student. and

teacher access 1s restr1cted The. phys1cal placement of‘

fthe computers 1s aﬂsoaan 1mped1ment to w1despread access
~in some 1nstances

’;There is a lack of courseware and of 1nformat1dh about

W

e

e
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courseware and software 1n the area schoo]s Schools
,have 11tt1e ‘money to purchase courseware and other
software and adequate mechan1sms for revwew and
evaluat1on of ava11ab1e mater1als are not yet an

¢ evidence.

‘3. .Commerc1a11y ava11ab]e computer based 1nstruct1ona]
materjalsvare d1ff1cu]t or Tmposs1b1e to mod1fy for
purposes_of adapting to Jocal curricuium needs . Thts

-~ makes the evaluation prObtem even more serious. |
4, 'Teachers'haveﬁinsufffcient time to eyaluate~software or
fto engage in preparat1on and programming of their own .
mater1als .
5. .There-is littie assistance avai1able in thefform of
'r,e1ther mater1als or personnel for those teachers who
'have progressed beyond the lower levels of 1nvolvement
‘with and understand1ng of computers |
Ty |

: 8.4 Character1st1cs of the Implementat1on as Processv g fh

’ Fu]]an and ParK (1981) 11st twelve factors wh1ch they

_,de5cr1be as:af}tct1ng 1mplementat1on Thelr c1a581f1cahlons f;_

are*useful in exam1n1ng the current 1mplementat1on At the

same t1ne th1s 1mp1ementat1on dev1ates substant1a11y from

«the view of 1mp]ementatlon as: commonly presented 1n the

11terature uThese dev1at1ons w111 be exam1ned in thé~context‘

~ of the model presented by Fu]lan and ParK : . |

It should be noted that the1r approach to the

' 1mplementat1on prob]em appears pr1mar11y formulated(to f

S



ﬂeducati%;“‘(Follan and Park, 1981). On the basis of the:

1
2. Clarity, compiexity of the change
;
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address:the'imp]ementation'ot cUrriculum'change< where
curr1cu1um is understood to mean the content and the

teach1ng of content Such 1mp1ementat1on genera]ly is a

.consequenCe of changes in abprovjncial cubriCqum'guideline.
‘At the -same time they state: "The ideas in this booklet are

2applicab1e to any kind of curriculum or policy change?in

P

~ current research some additions and rev1s1ons to the1r
,’model seem warranted to make 1t ‘more un1versa11y :

: descr1pt1ve A

8.4.1 Characteristics of the Innovation

“Fullan and‘ParK'identifyvthree characteristicshof the.3‘

~innovation or revision in their table of twelve factors.

, (.
Need for the change

'Quaiity and-availability of.materials

It 1s part1cu]ar1y at the level of 1nnovat1on

-characterist1cs that the 1mplementat1on of a technology may

dev1ate from the 1mp1ementat1on of a curr1cu1um gu1de11ne

{471;1 Need fof thg”Change _ . | e
v FPhe-first.oharacteriStic{of»an“innovatjon»which
h Fullan'ahd Parkihave identified~is “need for the. -
| change One b1ght argue that it is at the fundamenta]
Elevel of "need" that thegjmpjementat1on oft O - |
-tm1crocomputers 1n the'schools iS“unwarrantedb-hthat theyi

‘5,represent so]ut1ons 1n search of problems That. the -



','sattsfy qu1te d1fferent needs on the parts of the -
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vcomputer is seen vartously as a solut1on to many
ld1fferent problems is a un1que character1st1c of the
current 1mp1ementat1on Depend1ng on onesU perspect1ve,
the computer is. .seen. as -a way to 1nd1v1dual1ze and to
'“self-pace or as a way to remed1ate and to locK-step It‘
s seen as a way to replace trad1t1onal sc1ence labs . and
‘.as a way to enhance trad1t1onal sczence labs It is seen'“ ///
-’Aas replac1ng teachers w1th ‘more cost effect1ve hardware |

ior as totally dependent on - the presence of well trained

eteachers to be of any value. at all

- "Need" is very much a subJect1ve Judgement It is a

;unique character1st1cvof~the computer that is is
theoretically capable of'contorming to any'oF.these
uneedt»eXpectationsu;This is not té suggest that the
, enVironments SO created would be at all similar - onlf
'that the flexibility. of the mach1ne allows it to be
adapted t\ﬁw\dely differing tasks as has been clearly
demonstrated in other contexts. Thus in th1s‘

1mplementat1on the character1st1c wh1ch Fu]lan and Park

'descr1be as need"'1s replaced w1th the concept of

1nVent1on , whereby the technology is adapted to

‘var1ous pract1t1oners Such a change 1n the model would
substantLally alter our understand1ng of the necessary

:;act1on requ1red on the part of part1c1pants
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;8.4.1;2 C]arity*and‘Comp]exity

»Thekc]arity/complexity-factor is similarly unique.

There is no clearly defined and prespecified’pattern for

ccmputer'use in the schoo]st A pilot Titeracy program is
only now being ‘introduced at the upper elementary level
(Blair, 1983). Little gu1dance is ava11ab1e as to the
appropr1ateness of spec1f1c courseware Teachers have
had m1n1ma] pre service or 1nserv1ce training in the
content or the use of comppters.l -

Teachers and students can be seen to interact with '
the computer on a number of different levels.#Nearly all
of the science teachers invblved'in the study have
mastered to some 1evel a smal] but usable piece of the
techno]ogy which they have been able to adapt to the1r
 own situatioh. This ranges from the use of marks records
through word-processing tovprogramming in machine ’
)angUage. e | o | )
| : It would appear, then, that the great flex1b111ty
of the medium is in a .very real sense part]y
':compensat1ng for lack of c]ar1ty »Teachers~who are
already 1nvo]ved feel comfortable with their approach
_and perce1ve it as apprOpr1ate for their c1rcumstances
Fullan ‘and Park (1981) ponnt out that a g1venw
1mp1ementat1on may 1nvo]ve more: than people perce1ve

or real1ze Th1s can result in a. "false clar1ty
4,Support1ng th1s not1on 1s the fact that six teachers out

of “ten v1ewed the 1mp1ementat1on as. essent1a1]y

v
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T

non*prob1ematic gtven sufficient numbers of machines
and adequate courseware ' |
There is not an 1mmed1ate need to face thws issue:
« jn the secondary school. Change is occurr1ng.slowly,1'
-/iestrained by‘the Targe capttaJ outfays required. Since
computing devices have entered all levels of the school
system ¢irtually simu1taneously” however , the seniorr
htghlscnools‘can be expected tovbe"under’rapidly
1ncreas1ng presshre as 1arger and larger numbers of
~computer llterate students enter from the e]ementary -and
Jun1or h1gh 1evels Th1s phenomenon w111 require a very’
f1u1d approach to curr1cu1a about computers - ifef
computer 11teracy and comput1ng sc1ence
-The results of this study suggest that teachers do
'_not pe:ce1ve substant1a1 changes occurr1ng in science
instruction as a consequence of w1despread computer use
Because the computer canfrespond 1nd1V1dua11y, however,
and'can'teach learning skills'such as reading as well as
’ the content of disciplinestsuch as Chemtstrybor physics;
1t has the potent1a1 to magn1fy or to minimize
1nd1v1dua] d1fferences, dependlng on how it is
ult1mately uttl;zed 1f, in_fact, there is a "fa]se
c]ar1ty on the part of teachers concern1ng the

app11cat1on of th1s technology th1s may have serlous

consequences at further stages 1n the 1mp]ementat1on



174

8.4.1.3 Quality and Availability of Materials,

The third factor in the Fullan and Park model is
"quality and availabilggy of materials”. Thts factor has
been identified'as‘a ma jor impediment in the
implementation which is the focus of this study. The
' magnitude.cf the problem'in this particu}ar instance is
' clearly unique. In the fcurricu1ar-guide1jnes-
implementation” instance, materials normally precede any
attempt at.widescale jmplementation. Hardware is
generally not an jssue with the possible exception of
special 1ab equipment in some science curricula. Where

written materials have had to be produced locally, high
:speed dup11cat1ng has been able,to satisfy the quantity
L if not.the qua11ty probilem. gn the 1mp]ementatmoniof a -

' hardware dependent iAnovation the qualtty/avai1ability

factor takes on a different meaning wh1ch requ1res

-.further subdivision. The following areas of concern are

apparent from the current study:

1. Ava11ab111ty of hardware - equ1pment must be.
_ava11able in suff1c1ent quantity to allow a]l
'part1c1pants adequate access with m1n1ma1 ser1ous
‘d1srupt1on of normakmsshedultng of classroom
'act1v1ty ' |

‘h21- Su1tab111ty of hardware’- an attempt must be made to

| -match approprtate hardware w1th the uses to wh1ch it

will be -applied. In the - computer 7nstance this is a-

'very comp]1cated 1ssue There are hundreds ofcmaKes

-
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and models of computerv¥ most 1ncompatib1evih_one or
.more ways with other nakes. In some instanoes'v
‘several modelsvmade‘by‘one manufacturer may have
serious 1ncOmpat1b111t1es w1th each other

Individual teachers and schools are currently EJ]
‘equipped to make ful]y informed dec1s1ons on theset
issues. ’ |

Rel1ab111ty of hardware - Th1s has been a prob]em in
‘prev1ous technolog1ca1 1mp1ementat1ons and should
be a serious cons1deration in any planning_ ‘
'assooiated witnjsuch implementation. The current
,-study.did not identifyAretiability as a prob]em‘area_:
at this point in time. | |
Availability of information on hardware‘and its ¢
operation - The provision of this type of
information to schoois.is important in sustaining ,
act1v1ty and aiding system selection Particularly'
in schools attempZ?ng more innovative app11cat1ons
of the technology, detailed 1nformatton is required.
In the current tmoiementatbon“there does not seem to
be a source of sdch 1nformation easily accessible_to
- the schools other than that prov1ded by computer -
dealers ST - ‘ 1“'
'Ava11ab111ty of Software and Courseware - Thls
factor. is the most s1m1lar to the usual problem of

: curr1culum 1mp1ementat1on 1dent1f1ed by Ful]an and

ParK (1981) as "quality and-avay]ab111tyvof‘
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materiatS"; This issue has been discussed end
aocumented eleewhére in this thesisf For the purpese
of e]aboretion of the implemen ation.model; howeQer,
thevfocus’is.on the process. In \the ”curricu]uh~as-
guide]ine" case, one is deal1ng w1th a pre- select1on
of approprlate content resources to enhance or
replace existing materlals In the technolog1ca]“‘
1mp]ementat10n the requirement 1s-for‘a more |
continuous and ongoing activtty 1ne1uding both
se]ectibn‘and revision.'Ineadditton,vnew tssues of
combatibi]ity with equipment.‘problems of
dﬁp1ication of seftware, and~problems of
modification of software,-come to the fore. BN

6. A;a11ab111ty of information on software and |
fcourseware - Because of the wide range of mater1als
available; their relat1ve1y high cost3 and'the
_difficulties of detailed evaluation, new mechanisms
are required.to'pro¢ide'edequatefinformation to
schools. The magnitude of theeprebleﬁ'jn the current‘
jmblementatien doés not eppear to hé&e a parallel in
.f the icurriculum—ae-guideline" jmplementaton.
8.4.1.4 Or1gun of the Innovat1on / _
A charactertst1c of the 1mplementat1on wh1ch 1s
ignored in the Fu]lanuand Park (1981) list ‘of factors is
the or1g1n of the 1nnovat1on The om1ss1on may reftect

an assumpt1on that 1mp1ementat1on is a process 1n wh1ch

centrally derived goal statements are 1mplemented9.by"‘



N

intervention'iAn innovator or team of innovators,-,
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through planned. efforts and act1v1t1es, br1ngs about a .:n'

change in teacher pract1ce Such a-descr1ptwon of the

:pxmplementatwon process 1s clearly not appropr1ate 1n the
current s1tuat1on. Rather, the current 1mp1ementatton 'f'
:ortginates primarily at the'school TeVel as a set of -

"d1ffuse and non- systemat1c inventions" whiChfbecomev
more focussed through exper1ence w1th1n the school and
contact between schools The usua] 1nnovat1ve cha1n
from the department to the board to the pr1nc1pa], andff’.

%}f1na11y to the teacher has been suppOrt1ve Lt‘has iﬁ"
some’ 1nstances been effect1ve in ra1s1ng levels of
awareness, but the effect on d1rect1on of aét1v1ty has
to this po1nt been m1n1ma1 . '

The addttton of or1g1n of the tnnovation to the.
list of character1st1cs proposed by Fullan and ParK
'(1981) wou1d seem to-enr1ch the concept of
1mp1ementat1on both in 1ts own r1ght and through

.encourag1ng reflect1on on- Vhe mean1ng of the other

: 'character1st1cs w1th1n the: total model

R I
by

',f3 4.2 Characterist1cs<at the School System Level

Ful]an and ParK 1dent1fy%sfx“factozs at the schoo]

systemkleyel.wh‘g; 7% nplementatwo
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- Board and community sucport_' ,
. Time }ines and monitoﬁing
Overtoad' ' ) 4 o ‘ —
F\A‘;; " - o ":‘- N
8.4.2.1 History of“lnnovative Attempts ) .

Fullan and ParK po1nt to the past history of

1mp1ementat1on w1th1n a school system -as cond1t1on(hg
how participants feel about new 1Rnovat1ons. Since thiw
study_ihvo]ved primarily those who had a]reaéy
manifested interest in the use of computers a belief in
potential change as a consequence of‘1nnovat1on would -
seen 1nd1cated for- these part1c1pants At the same t1me
there is an average of fewer than ten t&achers per
school actively 1nvo]vedvaccord1ng to the data presented

’

in chapter four. There may be-various reasons #@?.

‘non-involvement, but a be]ief that computers will bging

]
.

LI

about mihiﬁé] change in The\c1assroom is clearly. one

ma jor determinant.

@&

Skepticism was found at the administrative level in-

schools where committed teachers were- pressing for more

resources' One can infer from the subport level provided
by the schoo] d1§tr1cts and by the province that there

are serious doubts at all levels external to the schoo]

as . to the walue'of this phenomendn. .

There is a tendency to equate the introduction of
m1crocomputers to- the prev1ous 1ntroduct1on of
technologies such as educat1ona] te]ey1s1on It is

clear, however, that microcomputers are already being
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- . . c : 3

introduced_tnto SéHoo]s and'uti]tzed‘withtn schools iﬁ
'Humberé which excéed the use of television even after
nearly th1rty years of exper ierice w1th the te]évws1on
med1um. This would suggest a qualitative difference in
the microcomputer medium wh1ph maKeS'prev1ous history of «

innovative attempts a factor of minimal importance.

8.4.2.2 Expectation and Traihing for Principals

Fullan and Park identify the principal as a Key
part1c1pant in implementation and view the expectat1ons
and tra1n1ng of pr1n01pa15 as véry 1mportant in
enhancing the probabiiity of successful 1mp1ementation.
This may well be trué in the tbpfdown curriculum case.
The importance of the factor in the’current
%mplementatioq is less clear. In the study schools, the
‘ teachgté have'1ed:the implementation. The principal’s
.rote has &éehyfaéi1ig§tive in questioning a;d appﬁoving,
‘rather than’guiding. As such, the pﬁtnctpa] fulfiils his
role as administrator rather than instructional lééderf‘r

Certa1n1y spec1f1c sK1115 and understand1ngs on the
part of the pr1nc1pa1 are required to deal with this
\pomp]ex phenomenon. To attempt to determine and to
sbecify them is beyond the scope of this particular
study. |
8.4.2.3 Teacher Iﬁput and Professional Development

Since this implementation appears to be centered in

the school, teacher input and control is very
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- activity appear, to th1s researcher to have been_“
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~substantial. Interschool cooperation, teacher netwdrks,
-and most recent]y the format1on of a computer counc11 of
the,Alberta Teachers Assocmatfon have p]ayed a support
function. In this context the- concept of teacher input
might- be more appropr1ate1y rep]aced by a concept of .
teacher 1nvolvement and shar1ng -/that is, teachers }
'become involved in some 1nvent1on re]ating to the
Mmicrocomputer and then they share ‘that invention, either
'through(informal networks or b; presentations at
professﬁonal conferences or seminars.
The boards and more rebentty the prov1nce/have

M

'begun active programs of 1nserv1ce The effects of thts

to this point, although 1t has in some 1nstancesﬁu

as a "seed” to further activity. Technical asststance at

this level, other than introductory inservice, has been
. \ ‘ .

o

virtually non-existent. =& ‘
* N

8.4.2.4 Board and Community Support

“Thus far, boards appear to have been reasonably
support1ve of teacher 1n1t1at1ves in the m1crocomputer
aré% of eauaT 1mportance. in the opinion of the
researcher has been the support of profess1ona1
colleagues. The ATACC may be expected to play a major
partias an advocacy group ' House (1979) has suggested
such advocacy groups are essential in order for an
iAnovation to succeed. There are others. It is a major

reversal of the tgaditiona] situation that pressure fort

N



endure.

=

change 1s coming fromtthe untikely alliance of parents,
students: and teachers. It will reqdire a 1onger study .
- o -, @
of the phenomenon to detérmine if this "alliance" will’

® o

8.4. 2 5 Time Line and Mon1tor1ng
The. suggest1on of mon1tor1ng the process over t1me

at the adm1n1strat1ve 1eve1 is reat]y an RD&D not1on-

i

rather than an. adapt1ve evo]uttonary one The

researcher on early contact ‘with one respohsible o
central office person ‘was raiher‘intrigpéﬁ with his'
ana]ys1s of the problem wh1ch was stated approx1mate1y5
as follows: "The schoo]s are gett1ng m1crocomputers for

themselves We have to f1nd a way to contr01 them . AL

contro] parad1gm ig an 1nappropr1ate~focus in the

t

@ -
op1n1on of the researcher. : \ e f

.

Rather, what is requ1red ‘is extended support 1n the

areas of eVa]uat1on, and in address1ng the " .

over load problem which occurs_when teachers are-

attempting to implement several curricula

w

simultaneously” (Fu]lan‘and Park, 1881). In tWQ:schools'

in the pre11m1nary s1te v1s1ts, time confiict‘(and costﬁ

. conf11ct) assoc1ated w1th other new curr1cu1an demands

v
were c1ted as 1mped1ments to m1crocomputer usb in

s¢ience. One d1str1c¢ level sc1ence superv1sor stated

.

“MLcrocomputers are not a prtor1ty with me"

>
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e .centra11zed through extens1ve involvement of the

®
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8 4 3 Chaﬂacter1st1cs of the Schoo't

.

At the schqpl 1eve1 Fu]]an and Park have 1dent1f1ed the

ERE

fo1low1ng factors .f‘f i?x S ¢

Pr1nc1pa1% ct1on§'

Qf, T h teach el t a d act o
.. Teac er/ eacher relations an 1 nst::b

N NP § N

It -is 1nterest1ng that students and the1r relattons ‘and
L
actﬁons are not con51dered a part of the 1mp]ementat1on

process In the current 1mp1ementatton high student interest

0 ,

’ and act1v1ty 1evels were 1dent1f1ed as a strong\métﬁvator

for teacher 1nvolvement As such i wou1d seem: that
students should be seen as. act1ve part1c1pants in the
Tmplementat1on process, rather than as passive. “receptors of
a final produpt. o .

7 L
8.4.3. 1 Pr1nc1pals Actions

Fu]lan and ParK emphas1ze that p?Thc1pa1s should
play an acttve role in 1mp1ementat1on but not |

- [y

necessar11y a directive one’cln the current study, the-
teachers who have become involved at th1s po1nt have
some, clear ideas as "to their partlcular needs . Where the
pr1nc1pa1 terds to treat a. teacher as the author1ty,
which is true of the maJor1ty of schoo]s v1s1ted
attttudes appear pos1t1ve and progress is be1ng made. In
those few schoo]s where the implementation is more
pr1nc1pa1 or‘v1ce pr;nc1pa1 “there seem to be more

prob]ems. One . tendency is an-: attempt to get the

principa1 (Or vice- pr1nc1pa1) to taKe s1des'ﬁn



“‘quantity rather than duality.

(g ]
(0%

_ﬂ“
terr1tor1an disputes \Th1s tends to sh1ft teachers’
attention to political rather than, 1nstrdct1ona1

concenn5> Evaluatnve focus shifts to concerns of

.

8.4.3.2 Teacher/Tea®her Relations and Actions

The teacher has been the main focus of this study.

Fullan and Park state: ’
In those school sttuatwons where, for whatever.
reasons, teachers *interact with each other on

. seme ongping basis, 1mp]ementat1on is much more

¢ likely. When teachers in a school have or create

" the opportun1ty to assist each other in ‘
addressing and attempting to resolve the many
issues raised in the 1mp1ementatfon of a _
signifi@ant change in the classroom, change in
practice will more likely occur. Implementation,
as-we have said, involves the development of new
teaching approaches and examination of.
under lying beliefs..Teachers as a group in-a
‘school are likely to have the collective abi ity
to help one anotherf acquire many. of the sK11]a
and understandings associated with a change
Teachers’ colleagues are a preferred source of .
Know]edge and skill. Oneb of the greatest : MQ

 §;~14 obstacles -to effective implementation is_thal

teachers do not haves the t1me to interact with
gach other about their work, and changes ‘

thereén ‘ ﬁ - jf -

A qu1te remarkab]e feature of the computer
ihp]ementai1on is the extent of teacher,1nteractjon'
iwhich je apparent: The technical ccmpWextty Of the
hardware and softWare is® one possib]e reaSon; Not only
students "learn from each other when doing COmputers"
uSeveral schools seem to have we]] estab11shed tutor1a1
networks, often with several d1st1nct teacher _ SH

spec1a11sts - machine 1anguage pﬁogrammers App]e or PET

spec1a11sts, wordl processing spe01a11sts and the 11Ke

°t
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« 1t seems 11Ke1y that these networks contr1bute both
through extend1ngiqnteract1on and also by prov1d1ng a

trong sense of se]fresteem. The; novwce who discovers a
?175

new program that others have not 'seen is equa]]y

<

‘valuab]e and valued 1n such a networK

3
&

The' phys1ca1 restr1cttons associated with 1imited
machine resoUrces also contr1bute Where a machine is
”housed in 3 sc1ence office 1t,tends to be a focus for
smal] group teacher 1nteract1on-Where computers were
housed e1ther more pub11c]y (exg.va general staff room

or classroom). or less accessibly, ]elgl'a private off>te

or'speCmat computefﬁkeik' this effect was not -
observed. ' A

1

8.4.4 FaétorS~Externa1%{o the School System -
To thws po1nt in the 1mp1ementat1on the 1nf1uence of

" prov1nc1a1 government agenc1es has been- neutra] t%jperhaps

sl1ght1y negative.: W1thout betng Judgemen al as to the

qual1ty of the dec1slon - and 1ts 1mp1ementatwon the ”BlacK

>
Apple controversy Caused at }east four prob?éms* First, the'

tane taken to make a dec1s1on resulted in:some d1smay in the
"schoo system as to which way to proceed. Second teachers
and administrators felt betrayed by the fimal prictng and
1mp]ementat1on of the dec1s1on Third, compet1tors of the
chosen company 1ncreased the1r act1v1ty and advertising, and

cut their pr1ces. Very large numbers ‘of "non- approved"

.machines continue tq be purchased by schools. Fourth, the

i
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controversy has accentuated staff splits within schoo] to
the extent‘thatwthere are. "Apple camps and "Pet camps
w%ich vlew each other ceﬁpetitive1y. Perhaes most seriously,
‘the credibility of the-gaovernment ministry was dameged by
the'pub[icityf Whether this yill have 'long - term effects.is

" e /
unc]ear'.-‘ . .

Within the- local area. the other agency which has had a

-

. substantial effect is the University of Alberta. While the
University may fight]y feel that its role is not at the
jnse#vﬁce level, very large numbers of teachers have taken

~

5 - . .
University computer courses since the ’'micro revolution” .

began. Some professors from the Faeu1ty of Education have N
been very much in demand;ae-conference spééiéiif“ﬁwgs , .
activity is having a dgcided influence on the pregr ss of *
the\implementation In on]y about four cases was pre- ervice
education cited as a major determinant of teacher

“involvement. None of the cases noted involved rgcent

university studies.

<

. A further Qbservation is thaf‘the A]berta'Society for
Computers in Education, which has been quite activeifor
about three years, appears to pr1mar11y attract the
post-secoﬁdary_educators. Comparat1ve1y few teachers were
present et their ﬁalllconfetence. The 1983 spring conference
of the ATACC*drew over 600,te£ihers and administrators. From ¢

an experiehce and research point of view the ASCE group has

much to contribute to the teachers in the field.
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8.5 A Revised\lmp1ementapion.Mode1 .

fO'apphopriafe1y eharacterize the current

ihp]emehtation. a neyision to the Fullan and Park (1981)

mode 1 seems required It must be reiterated that the Fullan

and ParK model seems pr1mar11y descr1pt1ve of Jmp]ementat1on
of curriculum as 2 p]anned act1v1ty 1m4t1ated at the level
of a goyerhment department. The 1mp1ementat1on‘of |

"microcomputers 15 science education, however, ‘appears U; be

more a consequence of adaptat1on at 'the c]assrooﬁ level than

a result of p1anned,act1v1ty. The changes suggested for a

revised model would be the following;

1. The cqnceptaof “need for-the change" is replaced by.the

‘ concept of ”1nventionLJ which>is a process in‘wﬁich v
individual par ticipants adept the teghnology by adaeting
it to their individually perceived needs.

2. Availability, suigabi11ty and reliability of hardware i;
a factg@ in the current implementation and should be |
ineﬂuueu as a factor in the model .

3l Ava1lab1l1ty of 1nformat1on about both hardware and

software is an 1mportant factor in tHe current

1mp1ementat1$n. A foeus on.1nformat1on about materia]s

rather than on selection or production of materials is a

substautial a]teratiou to the mode]hWhich hae been

tpresented by Fullan and Park.

4. The origin of the implementation should be a factor in a
AN

complete implementation model. Factofs such as "need for

‘the change" and "clarity/complexity” have a dif#erent

S
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meaning when the ultimate implementorn, the classroom

teacher, is to a 1érge extent resp nsib]é\(gi\inifiating
» / . )
the imp]ementation.

» .
-
v

The - role relationships of. teachers, principa]s'qnd
boards need to be reexamined. Fullan and Park (1981)
state: ' : T

"Obviously. the role of the board administrator

is crucial. Effective implementation is much
/ more likely when he or she works with system and

school staff to put together a comprehensive,
broadly enddrsed and understood plan for
implementation than when implementation is left
to the c¢hance of curriculum products, written
directions. one-shot workshops, and infrequent
meetings."” : '

This role descrigtjon is that &6f an admihistrator,
planner, implementor Eather’than/g facilitator and
partner in .implementation. In the current
imp]ementatibn, mechanisms for sharing ideas and
successes, for jﬁcreasing the flow of.usable infoﬁmatipn
on materials and hardware, and forAproviding multilevel

technical assistance, would seem of more potential value

pting to synthesiié a "comprehensive, broadly

plan for implementation”.

The dent must be recdgnized as an active partner'in

the implementation process. The student must not be
treated as simply.a source of statistical measures of

curriculum effectiveness.
The focus shoutld shift from "teacher input" to teacher

. \
(involvement and ided sharing.
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8.6 Conclusions

~

I? one viewed the current imp]ementation;as havwing the
primar objéctiye Qf replacing fsachér cenﬁéred inStructign
wit QAI, then one‘coald considér most of fhe current
acTivity as cooptation (McLaughl%r,A1976).-bn'the basis of

the evidence collected during this research it seems clear.
however , that'central administrations ana}govgrnment have
been largely reactive. An attitude of cautious exploration
of alternatives seems evident at the schoolflevel and td an
extent at thé board Jlevel. Viewed frdm_a bofitica]
perspecifve:(House, 1979) any-activity in computing is seen
to be pos1t1ve and valuable. Schoo] administrations appéar
very anxious to have their schools seen as, in the vanguard
o;,act1v1ty. In the absence of external cr1ter1a any

activity is viewed positively. A perusal of documents athﬁhe

provincial level kKing, 1981, Computer Technologyﬂ VoPT)1}

No. 1, May 1982:; Wighton, 1983) would suggest a somewhat

narrower focus, emphasizing content specific CAl. Even at’
the gpovincial level, however , there are signs of &
Brpadening.focus (cf. Blair, 1983). .
Atfthe classroom level teachers are 1nvolvea with (
coping. Interest‘is high, but time and resources are seriobs
constraints. Obstacles to'effe;Tive classroom use may be
underestimated. On thevpositiée side, the diversity of
approaches to ut111zat1on is encouraging. At th1s point in
- the 1mplementat1on contwnued 1nvent1on seems 11ke1y This {s

in concert with the researchers notion of an "organic
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§ystems model"” of implementation which assumes that change
in behavior is sjow and incremental. Such a model makes

‘ A : - :
considerable sense in a humanistically oriented endeavor.

Within this total model an RD&D app}oaéh can be applied

a

.

whenever and wherever the goals of a part of the tqta]
implementation éan be shéwn to bevQnambfguous,'interna1]y
Cdnsistent,.and-free of serioys conflict with goals of,fhe'
iﬁstithtion’as a whole. | |

Continuousﬁprogram evaluation and review would provide
thé& necessary feeachk to jdenFﬁfy gtrengths and weakness éf'
the imp]eﬁentétion. Such_évalaétioné would be seen as-
‘formativé, used to'édjust the approach, rather than as an
explicit "go/no go” summa t#ve evaluation. Resource 1

a]]ocgtﬁon_is adjusted to favouf successful innovations..
»This is clearly an-evblutionary mode 1 having ’
"characteristics very akin }o the biological model of'Daﬁwin.
The fit succeed and the:unfit die off. It is a cruel model
in some wa;s:‘but whén one recogﬂfzes)that it is a micnOcQsm
~of the social system, .one realizes thét‘institutions |
themselves ére lfke biological organisms, and no less
susceptible to the jaws ‘of succession and evolution.
8.7 Suggestions For Further Research . .
| This study is an .attempt to contribute to an
understanding of the dynamics involved in the cQErenf

implementation of microcomputers in the ¢1assrogm;_A1though

extending over a period oa fourteen months, it must be
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viewed as a ”shépshot; in‘time. In thé\DQntext of an
implementation which may ;tif] be in progféss\jn the
twenty-first céntury, if‘pbrtrays a very tempo;;:; }eality.
‘Thé need for 1ongjtudiha1 naturalistic research remains, A

number of general research areas can be identified:

[ « .

1. Is the preValent view of computer literacy consistent
and‘conceﬁt'hierachies, and what adjustments may be
required to be consistent both with the dl;cipline and:

" with childrens’ develqﬁmehta1 patterns?

2. Afe tha&e'skil1s which involve:computer use which are

L4

transferrable to other discip1ine.areas, in particular

to science? ,

3. Are there ways fnbyhich the computer ¢an be used by
students‘towbelp‘them understand in a unidue way the
basic Qoncepts éf science?

4. Are there c]assroom_usage mOdes‘fof theccomputer whigh

will enhance bothgcdntent learning and overall |

development ©f children aé sociallbeings?

5. What additional modes of support are required to assist’
thé classroom'teacher.ih copjng with micrgcomputers?
What forms of preservjce and inservice training are
beneficial? | _

6. What shifts in teacher perqepiion of the computer ins
education and its rélatfon to curricu]ﬁm”occur over
longeﬁ period§'df time (three to five Years)?

! :

~

” LS

,  with the real nature of fhe field, in terms of concepts « |
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‘8.8 Closing Statement
| The implementation of microcomputers in an. educationa]r
o env1ronment is underwaX Although thg process must be viewed
'as a very gearly stage in terms of 1ts overa]] effect on

' sc1ence educat1on there are a number of factors contr1but1ng
‘to the momentum Penhaps most 1mportant at th1s p01nt i
that_students and teachers alike engoy working w1th
‘computers and learning about computers. Papert (1980) would
“eieXpTatn this'ohenomenon in terms of'epistemology In )
exerting our control over the logic of the mach1ne we
“examine our own logic processes. Our 1nteract1ons are both

[ e : :

per onal and,sharable.

"
. [y

Interest also occursfat_a quite different level.-

Tegxchers would have to be'oonsidered among the first
nfOrmation workers"} They predate T1brar1es, census
aus, and nat1ona] op1n1on pol]s The techno]ogy wh1oh

has been respons1b1e for the phrase “the information

'-_revolut1on is now accessthe to them They have no

d1ff1cu1ty in v1sua11z1ng ways of app1y1ng computers to
the1r_own particular prob]ems. The.government and the public
'at large‘are currently supportive;alt hemains for‘the future.
to. Judge the ‘outcome. The-environment of,the~sehoot‘of_the
future may - take any of several forms. Garsonl(1980)‘has.
prqposed somgdextremes. The one environment wh1ch seems‘
unlike]y is that in which the computer plays‘only a mtnor_

v_~role;
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twelve schools wfth at least one'microcoﬁputer‘at the
school and approximately fifteen ofher schools have -
responded that they may be pQrchasing a cémputer next
~ year. | | | | |

2. requésts for the funding of projectS«invo1ving'
microcomputers

3f rédﬁests from feachers and princﬁpa]s for information
about computer hardwafé, software and progréhming
assistance

4. a need fér a commiftee'to examiné the. impact of

computers iTn education.

" This meport is a reactive response to an Iimplementation

already beguh at the "grass roots" Jevel.

In all walks of life today man is confronted by a new
order of information processing and pfob]em solving that has
become a common element of soéiety. The influence of this
new teChnoiogy on our society is increasihg even more
rapidly and of é]f teqhno]ogical developments the.cémputer

JR may have thé’most inleenéé and the inevitability of its _
.- €

existence must be recognized and dealt with.

-

~ ", ..man becomes truly free only insofar as he belongs to the
- : o g ' o o

realm of destining and-so becomes one who listens and hears, :
and not.dne_Who is simply constrained to obey." -



e

(Heidégger,\7962; translated Py Lovitt, 1977)

Computers are now an everyday tool in business,
gbvefnment and industry. They are used in s£ores, baﬁks,
trave1;ﬁetworK$, weather buréaus,ﬁéovernment agencies 1like
STATg Canada. Liqense and Revenue departments, po]ibe,
hospftéisiand indusiry.in.updating and'maintaining qﬁéords
of inventory, personnel, bank or charge balances, exchange,
movements in the transpohtation industry, etc. as we]l\as
for probfem solving, research and design by the major
institutiéns and businesses. In most school districts
computers are commonly used for payroll, accounting, budget,
:inQentory, purchasing, scheduling of students and .

maintaining student records.

The computer is seen as a tool of Dusineés and'induSthy,'not
of science. (Historically its use in science and engineering
predated by almost a decade its serious adoption by business

and industﬁy,)i

In the midst of a cémputer reyo1utibn which has been
changing many aspeéts df people’s daily lives ft seems wise
to foresee the effects 5n our‘systeh of education. It is
safe td predict however , that the'present changes in
sfdrage, processing and dissemination.of-information will

‘have effects as great as those’brodght about Qy the

introduction of printing and they will occur at a much



210

faster rate.

It is not surprws1ng that peop]e tend to be overwhelmed
by the seeming complex1t1es of computers and modern
-'1nformatlonAprocess1ng. Never theless, we are-in a Computer
Society and it becomes necessary that members of our sociely
become aware of the impact of compu@ers and that thése‘same
members become functionally literate in the: language of
computers and of the function computers have and may .
‘per form. People sh5u1d be made aware that the cdmputer can
be harnessed to work releasing th;m from the.drudgery qf the
pést. Through the illumination of dull, routine work, people

. can be freedgio utilize their inventive abilities amd to

develop and fulfirl themse]ves‘creatiye1y.

Garson (1980) has presented this along with less attractive
¢ . . .

scenarios.

. A\

COmputers form a hugh industry in théir productidn, in
the production'of software aﬁd in the use of cbmputers.~The
needs of fhis industry is providing an_éccupation for many
people. High}x trained personnel-at the high school 1eve1
and at other educational 1nst1tutes must be developed 1n

<

computer language, 11teracyi programming and technical
traﬁning. | | -
It is srgnlflcant that to thls po:nt the total emphasis has

been on computer literacy, ultlmately, lt would seem,

-
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because of the potentlal Job market Wthh thzs opens up for

graduates

At:this_point a shbrt'descriptidniOF‘Computers was, prov-ided,
" most of which as beén omitted from ‘this abridged version.
However, it concluded with:

A-computer is infinitetyfpattent,.readjTy”adjusting‘to
d1fferent student ab1]1ty [stc and betomes a tireless tutor

"and as [sic] a genera1 purpose and problem so]v1ng tool.

Imp11cat1ons of Computers for Educat1on

It is not surpr1s1ng therefore that ‘as the general
marKet for computers cont1nues to expand as computers »
become more econom1ca1 to purchase as teacher and |
adm1nTstrators become‘auare of computer app]icat1ons,’and as
the maJor1ty of our students become exposed to computers
that this technotogy w111 have ‘significant 1mp11cat1ons -on
the whole educat1ona1 enterprise’ - on programs and
curr1cu1um delwvery of programs” geachlng of . students..“”q

A

1earn1ng act1v1t1es of students and bn teach1ng and

adm1n1ster1ng.

1. Curriculum and Programs - o
One of the functions of the school is to provide the

:students with skills which will a]]ow them to function

effectively as informed, responsible, educated citizens and

A4
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as productiVe worKers in an ever increasing [sic] complex
adult society. Prov1d1ng students with some Knowledge of
what computers are and can do s necessary to meet ‘this

goa] | )

The curr1cu1um in most cases does not reflect the
- current capabilities of computers or what role ‘computers
play in their lives .or in the lives of adults inlsociety.
The maJor1ty of students graduating from our schoo]s are
computer illiterate. This means that thay have 11tt1e
insight .into the capabilities-and limitations of computersr
or how-computers affect their lives. They do not Know howtto
use a computer as a tool for coping with the problems they
will encounter or as they continue their education.

. The question of what students shou]d learn about
computers has been studied by many profe551ona1 groups over
a period of years. There is nearly universal agreement that

-\ : . 7N
all students should become computer literate. - ;C;v’

'Hﬁstorica1Ty,'computer literacy tended to ref ~ to only

the awareness of computers However educators h%;ipzomg/to

_“rea11ze that students at all educational Ievelsjcan learn to
= use a computer as an a1d to’ prob]em so1v1n§{ Computer
| Ass1sted 1earn1ng or 1nstruct1on pro 1de5fa re]at1ve1y
‘ipa1n1ess and 1nexpens1ve ‘approach to ageompj1sh part of the
computer 11teracy goa] Moreover stud1es have 1nd1cated that
any student use of computers leads to computer awareness and

knowledge of computers. Having students develop a useful

level of programming requires a substantial amount of
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instruction and practice. This indicates the necessity of
having access?to microcomputers for the "Hands—onf
experience and_prefehably the application of combuter

techniques tdiproblems from other subject areas.

'THené is nQ-”univePsal agreement" as to Qhat constitutes
éomputer Iitéﬁacyl The reséancher’belieVes computép assisted
instruction to be a painful and exggnsive apbnoach to
computer literacy. It qgﬂﬁenhaps this thinking which has led
to the use of equipment priced at $2500 for tasks'whiCh
could be accompl ished with machines which currently cost
'$150 to $250 in single quantities.
e
2.»ImplicatiOn§ for Students and Instruction
The aim of the classroom teacher in all levels Qf 
education is to help ‘each of his/ﬁeﬁ students réacﬁ a
sat{sféétory level of scholastic achievement. To accomplish
‘this a teacher mﬁst adapt his c1as$hoom'in$tn0ctioné1
aCfTVitdesxtoimeet the'néeds of the individual Stuaent._v
However , becéuse,of'the'hﬁmbef 6f'§f0dénfs\tyb{ééifyd ‘.
_ enrolled in the class, and because of the wide range of
‘aﬁfféréﬁceglfﬁ'StudenffTearﬁﬁngvsfyiés, backgiouhd, ahd
‘abiligies, teachers can seldom provide'as'much fndividua]
instruction aﬁd 1nteracti6n a§‘they-wou1dVliKe.-This applies
in‘every educational envirohmeht from ECS to 12. |
One of the ﬁost impor tant uses for computers in schools:

today is'to help students receive more” individual attention

s

4



214

and instruction - and' this can be accomplished by using the

. computer as a tutor.-

An emphasis on 1nd1v1dua712atlon as the goal of computer
“instructional use is evident here. This may be(compared wrth
_ the deemphasis on this aspect by teachers in the current

study .

A short description of and justification for' CAI has been
omitted. What follows IS partlcularly relevarit to the top:c

of this research

The most exc1t1ng form of computer ass1sted 1nstruct1on
T wh1ch rea]ly “turns: K1ds on “ isg s1mu1at1on In science,
computers can s1mu1ate dangerous exper1ments or exper1mentsl
for wh1ch necessary equ1pment or sK1lls are }acK1ng Ecology
s1mu1at1ons could allow students to 1nvest1gate 1ndustr1a1
“p014Cy decrs1ens in relation to the quality of life: biology
e"experiments‘that‘teoklmany.yearsvto run in practice'can be
,s1mu1ated within-a class" perwod the-Physies class can
1nvest1gate the problems in operating the Three Mile Nuc]ear
power stat1on popu]at1on s1mu1atlons have been developed
>for the soc1a] stud1es courses,vstudentsﬂcan compare the"
."movement of objects,on an 1nc11ned plane 1n‘both the real ra
wor 1d and one without function, *etc. ' A

Canned cohputervsimulations lead students to egperiment

with these ard test their own concepts.
£ ’
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\Whiie this may be occurring within the system the

nesearcher has detected no Slgnzficant usage of thzs

technique Nearly two full. school years have elapsed since.

thls repont was released.

a

The next section of the report dealt with the computer as

administrative support to the teacher. It.concluded-with:

Computer use promises more effective, efficient and

creative use of teacher time and energy. A considerable

number of tasks which teachers per form butvare'necéssary are

clerical in nature - markKing exams, computing marks,

.prepar.ing and compiling exams, reports and étatiétjcs; These

functions can be automahed and thus allow teachers the time

tb'bettet plan programs and monitor the learning process. L.

F .

From the point of. v1ew of creat1ve energy teachers ‘would
rather spend more time w1th students and p]an programs. As
the cqmputer tadgs over more 5% the clerical and,repetmtive
duties, the role of the teacher becomes mofe professional.

This offers the potential of greater job satisfaction and

more efficient use of educational funds in promoting the

learning function. The computer offers pre-testing for each

module; directs the student to reference and practice-
materials or to provide remedial help; maintains a Comp]ete

record of each students’ progress and compiles students’

profiles on objectives which have been covered.
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Current studies by both Alberta Educattonrend SasKatoon«3
Public Schools emphasize computer managed ihstruct%on. “
. . =
The nbtien of CMI is here presented as arising from
traditional teacher clerical .tasks. The omission of specific
' Peference to the self- paced -env ironment which is typrcaliy

1

assoc iated with CMI could be viewed as significant.

The following sectlons stressed the adopt ion of action plans
by Britain, France, Germany, Hol]and and Japan. In addition:
g; . -

The mhjority of American schools have computer networks
- devoted to computer ass%sted'and managedlinstruction, P
British'CoJumbia, Saskatchewén and Ontario have led the way
in Canada. In Alberta the response and move towards the use
- of eOmputers is now moving so rapidly that-studiei like this
and others throughout the province, as\we]l as by the

_M1n1ster of Educat1on have been 1n1t1ated to prov1de fqr

some 1mmed1ate d1rect1on

There are clearly political reasons for school systems to
pursue and to be seen to be pursuing the use of the computer

in education.

Teachers andaadm1n1strators 1n our system have a]ways o
shown 1eadersh1p and 1nnovat1veness The app11cat1on of

computers for educat1ona1 use is now be1ng effected in some
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12.schq913 with 15 other schools 1ndicat1ng_intére$f'éhd
purcﬁase of hardware this year if financia1‘and advisory
support were avaﬁ]ab1e 

‘ Our committee has already organized an eveni&g

“inservice for appréximate]y 13 teachers who met voluntarily

from 7 to 10:30 p.m. for a period of five conseCUfft;d;eeKs

at [a gchoo]] under the supervision of [a teaChér].\IeacHers
of Industrial Arts are nbw VO1untérily ﬁarticipaf?ﬁéﬁin thé
same course, » '
The app]icatipn of” computers in eduCétion are many and
varied and 4t this time I wou 1d ask different members of
this committee, who have expertise in a subject area or

"'vieve1 of instruction to indicate to you what is currently
' \

being done and what are some future directions.:
~Should you have any questions of myself or of any of

the members of the committee - please. feel free to do so.

In a suqcessful fmplementation, teacher interest and teacher
‘conf idence in their‘ability to cope is imbontant. Inservices
Sssist in disseminat ing the necessary skills. Voluntary
Larticipation outside of working hours is an indicator of
strong commitment. It is also s'igniffcant that a local
teacher rather than an outside-exper't was employed to carry

out this work.

[ S

In conc]usiOn,\a11ow me to thank the trustees for their

"Kihd~attéﬁtibn‘and {ntefestAgﬁd for making this an
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informative and pract1ca1 experience and to fhank.my fellow
colleague members of the comm1ttee for their expert1se and

ass1stance.

‘We in the field of education, must move in the ‘

i realization that we are not dealing with a passing fad but

with a rapidly eipandigg technoloqy-driven phenomenon .

| The acquisition of microcomputers today is as
financially viable as was the ownership of'motion picture
projectors or te[evisions ooring'their inceptfon.

It is already a'fact_that many microcomputers
representing different brands and different types of“
software are presently in use in our schools. |

Such proliferation, particularly of d1fferent types.
poses potent1a1 prob]ems on two fronts. .

er§11y. it appears to perpetrate the very p1ece mea1
approach” we tend to refer as beihg undesirable because of
maintenance, support and opkeep problems and

§econd1y, though the 1anguage‘of'programming may be
" common, the hardware and software of compet1t1ve brands is
not compatible. The- 1mp11cat1ons for software compat1b111ty
are forboding. ;

The appropriateness of. having a carefully monitored
systeh project'with some person to coordinafe the projec}

_and the further acquisition of specific brands of T

microcomputers. by the district is felt to be unquestionable.

- ~

The emphasis on the technology-driven phenomeria is in the

43

v
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"’zmpose an RD&D model on an Jmplementatlon ”ln progness

“unquestlonable” ”appﬂbpnrateneés” of the suggested
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T o

5 s N .

One could view thzs passage as.advocat:ng an attempt to e

Thene ane some-rmplrcrt assumptlons which lle beh;nd the

A

l*\

coondlnaton position: ThIS 1s not to suggest that tﬁggf&(

posrtlon was or . is unwarranted. On: the contnany, addztronal

'nesounces are pnobﬂhly required. Some of the assumptlons are

‘non-the-less quest ionable in the oplnron of the researcher .

&

The report concludes:

Because of the;positive applications of computers‘in

.fl educat1on as we]l as for the reasons Just ment1oned the
: fo110w1ng recommendat1ons are placed before you for your

‘consideration.:

LY

1. That the Board of tyustees'give'their fu11 support for

the estab]ishment ofla pi]bt'project to gain'much.needed
f1rst -hand exper1ence and to provide a basis for
profess1ona1 deVelopment (the p1lot pPOJeCt wou 1d

lnclude al] of the schools us1ng m1crocomputers)

d2.‘ That 'a coordinator be appo1nted to coord1nate the

f1mp1ementat1on and evaluat1on of the pilot pPOJeCt

R

'3,”_That funds be made ava11able for the fo]loWlng purposes

An*a.,,upgrade'equtpment



\
purchase software
purchase four microcomputers
_ . B .

provide inservice to teachers.

. N e R .
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This document was a draft Sfmé‘ﬁeport prepared for

another.Schoo]'boafd;withﬁn théAstudyvarea.

‘Microcomputers in the Classroom

~——.

Introduction ; ,‘J T o . . '_'le
ATheré are few who would deny the impact of&computers'on
:’ébciétQTtéday>Qr;:Tndéed}fthe%r oontribufidns to'ifa Recorqs1
‘indicate that'the-"f,irs.t'*sohoéf based computer. in North '
:-AhericalWas inStaiJéd_in'fQSQ'for prtmarily adminjstrétivé
v':purposés. Since;this-fime 'habidT¥ advanéing cbmputer"‘
_technoiogy{'ﬁahaj]eled'by<deéﬁéas{ng'coéts, has'gregjjy-“
"_aroused)the‘intérést of,edbéatoré who juatifiébly vféw it57
,;vpdtent{aT‘with gFeat;5btimism..Theffd11ow1ng‘q00tationé aré
;prfCé1“acKhowTedgeménts:Qf_tﬁé edd¢ati0ha1-botehf{a1,_ e
»affOEQed‘by‘cémputef‘téchndfégy. : | |

- "The. recognition of the inevitability and’

+ proliferation of computers .in society renders .it
‘appropriate for educators in the schools -to assume a
responsibility to impart a degree of computer '
literacy to their students. Additionally, an attempt
should bé made to capitalize on the use.of the
computer as an educational tool.”’ - ‘

"One thing.is certain about the technological °
revolution: educators should not attempt 10 avoid
. it, to criticize it in ‘ignorance, and hope that it
- will go away. It .will not: They should grasp it and
exploit it to its maximum potential to ‘the -end of -
improving the quality of education for everyone.”
A flirtation with the educational application of

.computers>ih the [system] occurred as far'back a§*196§ at
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“,wh1qh tlme, several Factors contr1buted to the lack of its
A e A .

un1versa1 acceptance, not the least of which woqu have been

the cost © The - rap1d technolog1ca1 advances referred to

-above, however have ]ed to the advent of the m1crocomputer
& h1gh1y affordabte ”desk top computer which, though
_ldecept1vely 1ns1gn1f1cant 1n appearance, possesses the
WCapab111t1es of a machune wh1ch 1ess than, twenty years ago\
) would have comptete1y f111ed the c]assroom
Enthus1ast1c computer re]ated act1v1ty currently ex1sts

wtth1n the.Isystem] some of‘wh1ch qs outt1ned here1n,
'ThJS‘document approaches the.technofogy~directlv: Ittis\ﬂt‘.'
K szgnlficantly different f riom document one in that it

'~prepared oStensrb)y by one zndrV:dua? in central offlce It
| reports on. a speczfzc DPO]eCt rather ‘than dlrect]y

'solJCItJng Further .support .
‘ Notabe absent From the introductlon ahd from the sections

't that fo?low, are SpeCIfIC references by name, to lnvolved

'teachers and pplnCIpals IR

"the [System] _llgﬂa roject
"‘Generall
Recogn1t1on of the resurgence of 1nterest tn, and
7pract1ca1 v1ab111ty of the educat1ona1 use of computersdied
,to the request1ng (and subsequent grantlng) of approvat to

{1n1t1ate-a M1brocomputer.P1lot ProJect Such a project_has‘,
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been in existence since September 1380 and is thriving’in

,three of the,district’s schools namely, XXX Elementary, XXX

Junior High and XXX Composite High A total of th1rteen \

'm{crocomputers support ‘the project of wh1ch e]even were made

‘ava11ab1e through centra]]y adm1h1stered funds Some ma jor

'obJectwves of the project are: o W | |

1. The promotion of computen literacy.

é! The promotion of diversity of application,(of the
.mfcnocomputer). .

'_3: . The provision .of 1nserv1ce v

14311The1appropriat§on eva1uat1on and f1e1d test1ng of

| .‘courseware

5. The eva]uat1on of computer re]ated 1nstruct1ona1

methodo]og1es

6. -The evatuat1on of computer re1ated hardware

o “ e ex »'_ > ¥ CEDIREN

?1% Imp11c1t a]so has been the estab]1shment and ‘”;““”QTV :

ma1ntenance of contact and 11ason with, other prOJects and
' agenc1es whose 1nfluence 1mpacts upon the general ‘area.
The central nature of thls pPOJect is establ ished. The
'fundrng, the goals -and the evaluatlon is centra]‘ in -

keeplng.WIth a tradltlonal RD&D model.

In fUlfiJTing the first three objectives, no less than

.twenty three 1nserv1ces le] have been delivered to district

'_skaffs by the end of Apr11 Requests for such 1nserv1ces are-

‘be1ng sat1sf1ed at the extreme]y h1gh rate of two per month
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Dur1ng the same ttme a further ten formal speak1ng

engagements, and subsequent exchanges of 1nformat10n have1*5'i57;.ﬁhl
_ been fu1f111ed through the pro;ect 1nc1ud1ng those“sponsored

eeeee

by A1berta Educat1on the Aﬁberta Teachers Assoc1atton and

.. R e

other school d1str1cts.

Two' one and a ha]f day 1ntroductory iRservices have

\ B o . .

been organ1zed in conJunctlon w1th the Un1vers1ty'of 3h7 . "::,‘jff?
A]berta These 1nserv1ces have been des1gned to acquatnt“li-a.w»:uiﬂ~
both centra] and f1e1d adm1n1strators w1th m1crocomputer_%"' .
techno]ogy Th1s 1nserv1ce act1v1ty resu]ted from a needs
assessment survey that was conducted and through wh1ch more~-1w
than one hundred were contacted The 1eve1 of interest’ ts
'such that the ‘humber of adm1n1strators that have requested
part1c1pat1on is tw1ce that wh1ch can be phys1ca11y
accommodated o ":y;f. _ .~ ;—t,m_ v.f ‘A N

The focus seems to be on top down design, on dispensihg - S
informat ion, particularly to administrators.

- . o . ..,,_
-

A further. more extensive, inservtce/wonhshop”directed
towards senior schoo'l adm1n1strators is belng cons1dered for e
.1mp1ementat1on 1n the Iast two weeks..of the summer recess
It is expected that part1c1pants 1n ‘this workshop will:

acquire rud1mentary programmtng sK1lls

One can assume that programming rn BASIC js a feature of

these insenv;ces Such a focus partlcularly w:th

Bl :
Z | | | q
i . R et
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L e oo e PR R Wl e e X o

admrrlstrarors clearly znd)cates SOme 1mp71c1t assumpt4@n

s
about the ffeld and the dlrectzons of rmplementatlon The {f

assumpt;ons are not rea]ly stated'ln the report

;The‘”éb@fttQQ€§ On.tb_descrjbe the elementary school
H ‘,p,ﬂo-]éct":")_ -"‘_’ . i \ | w;vj " y( T e .

. DY o

. .,: "’—vl

Act1v1t1es at th1s sma]l schoot are supported by -two

m1crocomputers and a very enthu51ast1c pr1nc1pa4 At the
-'foutset a grade 5/6 c1ass was rece1v1ng regular - exposure to
h‘the m1crocomputer in. support of the1r stud1es 1n math,
1anguage arts and to a. degree, computer ltteracy Interest
has increased” to the potnt that three teachers and many
grades are now 1nvo]ved w1th ¢he activities 11m1ted on]y by
hardware and courseware ava11ab111ty
- Student reactton to a general quest1on of the. type.
what do you thwnk of the computer conf1rmed that a
pos1t1ve att1tude ex:sted towards its ex1stence in" the
classroom. It is noteworthy that the great’ maJor1ty of the

.students po]]ed thought that 1earn1ng w1th the computer was

fun since 1t is at this. Ievel that. the conJunctton of the

words " fun and " learning” is most approprtate.]Almost,

"exclusively, student computer interactions resulted in

success.

The use of the phrase ”exposure to the microcomputer"

carrles negatlve connotatlons for the researcher Der;ved

N -

Je
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??fnom the Latln ”exponene K to set . fonth OP.eprain to
<¥expose cannles the meaning to deprzve of shelten,

;;PPOfeCflon on cane One would hope that it rs the o
nimlcnocomputen whrch IS exposed to the students not the ,__,,;e

- peverse.

lThe neseanchen also rs led to questlon the rmleCIt

'__assumptlon that “fun” and “7eann1ng“ are not appnopnrately

.QlconJOIned at the secondany school 7eve7 Evtdence fnom the

?

~5e7ement of “fun“ ln u51ng the computen can extend fo the

senton hlgh Jevel . R A;y‘”‘:"; N R T
The junior high pnoject'is’desonibed'as follows:

The“promotuE:.of oomputer literacy at the student level
is the ma jor objective in this phase of . the pPOJeCt Towards~
‘ th1s end five computers (two purchased from school funds)

are emp]oyed 1n both the teach1ng and development of an
'approx1mate1y twenty five hour computer 11teracy module wa'”
groups of students have thus far benefitted from instruction
through the module wh1ch stresses a "hands on’ appPOach
Computef re]ated 1nstructlon has proved to be an
<eXCit1ng, enthus1ast1cal]y welcomed addition to the options
- offered at th1s junior high school. Mater1a1 student

enthusiasm cons1stent1y extends 1nto non- instructional t1me.

>_student penceptlon study (chapter 6) c]eaniy)lndicateS‘thef"'~"'
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It is anticipated that’project related, juhior'hjghh
eehoel activtty'witj'cutmjnateAwith,the production and
"comp11atwon of reseurce mater1als which, together’with
”proposed‘1nserv1ce acttthy, W111 fac111tate the teach1ng of
’hcomputer 11teracy at some other d1str1ct schoo]s .

‘ Commerc1a11y produced courseware 'is a]so be1ng used at
' th1s s1te to complement 1nstruct1on in other curr1cutar
areas. Many teachers arée benef1t1ng from the use of the
ﬂ*eomputerAas‘an-adehlstgetmye_e)d\and’the generai ]eveT of
. .ﬁhteheettihtihe?ﬁeﬂium;:yatheadf'htghé- is growing: -

o

"Thls school was Incduded in the cunhent study The- pnogress S

_in the SCIence area may be lnferhed Fnom a Peadjng of the

case -studies in appendix C.
The senior hfgh project is described as follows:

" The five trilingual computers at this location are in
constant "use and'support a wide variety of activities
consistent with projeetfebjectiyégi Dtvefsitthhu1y~ﬁshthe
Key word here. . |

L Loca11sed 1nserv1c1ng has provided support for the
successfu] use of a w1de var1ety of commerc1a11y acqu1red
coursewareﬁpart1cu1ar1y_1n the areas of mathematics, the °
sctences and, recently, business education. |

i
i 1

A visit to this school was unable to conf irm substant ial use
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[T
e

of a ”wide'variety of commercially acquired.bourseware” at

1Jeast in the: sczence area, although rnterest in

Jnstructlonal computlng was and remains very ‘High among: the

SClenqe teachers.

Staff 1nterest in the m1crocomputers at this school

o ev1denced by the1r part1c1pat1on in the programming oriented

inservices that have been offered Approx1mate1y one th1rd
to a,ha]f of the school staff have availed themselves of
‘thfs.epportunity to reeeive instruction'in the near |
vuhiversal_language_of_the miérocbmputer‘(BASICWﬁ'~ |

‘ At present a three part tnservice{workshop feéturing
the use of an authoring system is in progress at the school.
Ten teachers, represent1ng f1ve subject areas, were self
se\ected to participate in th1s exper1ence which w1]1 not
only evaluate the author1ng system itself but will test the
viability of a relatively simple method of; exploiting the
potential of the computer th;ough the creativity of the
teacher. |

The computers at [the, schoo]] prov1de an 1nteract1ve‘

computer facility for computing science classes as wel] as
support for ansextremely active computer club.
Date.on the numbers of schools and microcomputers by Jevel

was provided in the report. The table has been omitted Rere:



229

.IhaicatipnsAare that the-1evel ofrintérest in
‘micrécoﬁputerSUig increasing at a startling rate. in order
to quantify this 1nterest.and.thereby assjst with future
planning, a survey of schools was cohaﬁéted, The buhpose of
the survey was twofold preéumihg to determine both the
étatus,quo and future jnfentions cémbinedﬂWith existing
Know]edée and are Eebregentedvin the follbwing table
(fufther\details aré avaiiab1e[.
~(table omitted)

The talple shows that the number of school based
microcomputers is projected to increase by almost a fagfor
of seven in a year, at which point in'time [the system] will
have a cohsebvafively'estimated hé\f a million doliars
invested in microcomputer hardwaré’aﬁone. Further 1nq1cated

"is that -over the same twelve month,period; the number of
e]ehentary schools and junior high schools e;bloying the
microcomputer will have increased by factors of fifteen and
eight respéctive]y. )

BQ the iime of the researcher’s survey’ih Febnﬁary 1982, the
expanéioﬁ/yn junior highs in terms of machine HJ%DGFS was at

least a factor of sixteen over September of 1980.

Communicatién with other Alberta school jurisdictions
indicates_thein imvo]Vément with microcomputers to be, for
the m@st part, at an ear]ieé evolutionary stage than {the

system’s]. Our district has, in fact, been able to provide a

-

«
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measure of leadership. rn th1s fweld
A jointly administered, Computer Managed Math Progect
was p1loted by the Southern Alberta Institute of Techno]ogy
(S.A.I.T.) and the Calgary Board of Education somet1me in
1979 and featured four pilot schools It should be noted
that this prOJect featured term1nals remote from the

k;.
S A.1.T. mainframe computer

There is m1crocomputer re1ated act1v1ty within both
major Calgary schoolﬁdwstr1cts A fairly substant1a1
computer literacy project was recengly 1n1t1ated, for
example, at University E]ementary Schoo1.'D1rect contact
with one of ‘the educationalvmanagers (o[anning) of the
Calgary Board indicates that they are ourrent]y oonsiderind
.systenatization of support for microcomputer users.

Red Deer City schools are very actively involved with
microcompdters. Proportionate1y, central support for
hardware for such.activity has been higher than within [the
systemj and was preceded by appropriate inservice activity.
Evolut ionary stages, 7ike beauty, may be ‘largely in the eye
of the beholder. It should be noted that some teachers
interviewed during‘this research study alluded to the
'progress made by Red Deer and decrred the Iack of i
informat ion, courseware evaluatlon and advanced support in
the Jlocal area.lA political view of implementation. (House,

1979) would suggest that it is' important that any |
é%plementation project be viewed as "the lead ing edge" by
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Its participants and administrators.

A paragraph discussion of mainframe computing has been

omitted here. - -

)

>

-~

- The\microcomputer is indiéputab]y the current focus  of
attention instructiqna11yxspeéKingf It is a re]aiive1y Tow
cost interactive teacher aid with the real abili}y to
support both cémputing sciénce and word processing.
| The question invariably arise% ;s to the ability oi one ”ﬁﬁ
computer to link (of‘commuhicéte) with otﬁer computers. |
Microcomputers of "similar ethnic orjgin“ can be méde to
communicate with each otﬁer almost as simply as canva
termina{'with the cometer to which }t is linked.
Realistically communication between the microcompﬁter and
the central mainframe computer is a short term
.impracticaiity (much akin to a blood transfusion from an

incompatible donor).

While noting that it would be necessary to canefuliy examine
why one would want to 1%nk to the mainframe,*and expend the
resources necessary to do so, the researcher finds the
compar ison to the blood fransfusion example technically

inadequate.

The report concludes:

e~
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HéwﬁWe11 we deal with the rapid rise to prominence of

(micro) computers in education will depend on our state of

preparedness and our willingness to assume responsibility

for our own destiny. Future decisions will require a great

deal of considerattpn and should address:

1.

Projected mainframe computer activity.

The provision of ongoing consultative support for
existing microcomputer users.
The widely acknow)edged (projected medium term)

courseware #nadeguacy.

‘The level and nature gf projected inservice.

Support for innovative activity (directed towards the
needs of the gifted, learning disabled, etc. etc.!.

Curriculum related)develbpmenté] actiVity'

The co-ordination of district -computer ®ctivity.

R

3

-
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-»of the dlstmcts oF the Study : : e

© R'ldé«

Ma jor Assumption: . = o s

. The Board, of Eduation [recogn1zes] that.Computer Literacy

‘for all students 1s a des1rab1e goal For“this school system

. ¢

:to achieve in the 1980's

vMajor Principles:

St The uSe of computers should be ava11ab]e to students of

~all ab1]1ty ]eve]s,.1nc1ud1ng those with 1mm1ted
1earp1ng capab1l1t1es 1 |

2. Al teachers must be capablerof using the COmpuTer in

| 'the1r classes. even though they may have 11m1ted . |
Know]edge of computers and the1r operat1on ;

3. ;Computers should be used “for 1nstruct1on to prov1de _

,7csu1tab1e sK11ls at, the 11teracy, competency and advanced

fspec1a]ty 1evels ‘

' 41_vComputers shou]d prov1de 1nstruct1ona1 support jn:

. tutor1a1 work,. dr111 and*pract1ce problem solv1ng,,

d s P

‘1s1mulat10n and 1nstructxona1 games. ‘
- 5,;iThe computer shou]d support instructional management .
:'Lthrough success pred1ct1on, mon1tor1ng student

'*rf progress, vocat10na1 gu1dance and post secondary :

e
I { e
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Tinformation. o L " J
.Var1ab1es for Cons1derat10n | C ;?:,!- » B
t, “Computer Hardware Requ1rements pA,_‘ o ~; S "Af
taft Necessawy soph1st1cat1on |
, b. ' Easy repa1r o f‘ o p : 'f‘t’s "‘V) l
. j“‘ c. Ab111ty to upgrade ! |
| d. Dependab111ty ’:_'.' - .“ V:’.v(, {?:
© e Network1ng capab111ty, d} . | o .
fc‘ F]ex16111ty | S K :

i 1

' R . ) o
. ’ ! ' ’ -I,. - ' A

2. 'Software (programs for use) Requ1rements J s s

a.s Ava11ab111ty oﬁ opeh marKet ‘ -ul f: P "~Q
v'eb.f Re]1ab111ty "5¢; i“x :“L“"“l~e‘ . B )

;Jdl ’Bneadth Qf app11cat10n »anof S ,)5_‘.; L xn.
T d. Computer programm1ng ]anguages ava11ab]e | q

3. .Un1versa1 Teacher Expert1se -
a.” Know]edge of computers .
b Exper1ence in computer usage, and - \
C. General Knowledge o ."‘-- o A

4. App11cat1on Strategy Sequence 4 S "‘f‘ &

'a.".ldent1fy depart

‘nts (on estab11sh a new one) tn,

”wh1ch comp ters’will be used

: b.,uldent1fy courses in: whwch computers W111 be used-

2

"1_

c. Prov1de course offer1ngs

?d.lilntegrate computer work 1nto ex1st1ng courses -

e, Teach using computer spe01a11sts,‘
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. f.. -Teach using. a1] facu]ty and k?
g. Hand1e schequ11ng 1mp11cat1ons. - \\Jg-

{5.. Cost Factors
a. Hardware
5. Sof;ware
c. Teacher inservice

d. - New courses, .and.

e. -Avaiiab{1jty:of resources 3 .’ ..
The Plan
"1982/83 -teacher. inservice program

-inservice hardware, software purchase
-program 1dent1f1cat1on
-support for 1nd1v1dua] schoo] projects.of mer1t

- 1983/84 -continued teacher inservice

-0 -continued hardware, software purchase

-continued program worK

-continued- support for 1ndividua1.schoo1

prOJects ’
N

N N
19.84/85= ~-hardware, softwarie purchase
. -software development support

1985/86 -hardware, software purchase
' ‘ * -software development support

- 1986/87 - -hardware, software purchase
-software development support

The Cost (enro]ment as of September 30):

1982/83 - $10 per student Board Grant + o -
' $3.00/student School Capital Budget

1983/84 - $11 per student Board Grant +



1984/85
1985/86

" 1986/87

$3.30/student School Capital Budget

- $12_per.studént~BQard‘Grént + :
$3.60/student School Capital Budget

-~

- $13 per student Board Grant +

$3.90/student. School Capital Budgét:§:

~ $14.per student Board Grant +

$4.20/student School Capital,Budget":

Antiqibated outcomes after five yéar§:

. Hardware, f computer/25-studeﬁts.

236

2. Software, 1 centralized library of programs and a bank

of locally developed prografhs. .

"3.. A1l teachers ngable oF»using.cohputers in thedr.

courses.

4. A1l students havﬁhg been taught the ‘basic level of:

computer 1iteracy.

5. A system wide, coordinatqgf sequential program in

computer literacy.

v

t

AY

]

N

Severe budget cutbacks as ayconsequence of thejinterest rate

situation and*the'necesSion‘have appanently constrained the

planned expansion. Teachens and schools which had planned

for their future activitiés based on these projections have

" been somewhat taken aback by these developments. There are

some indications that the_schobl&#which’took an early Ieéd"

wiihin the district.are now being replaced by others as the

L
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L3

"experts” in the.technology.



APPENDIX B -‘Ihterview'Guides ,

1nterv1ew gu1de - Inittal Site Contact

. 1n1t1a1 te]ephone contact was. w1th the pr1nc1pa1 of
schoo]s prev1ous]y 1dent1f1ed as possess1ng m1crocomputers
The fo]]ow1ng quest1ons were used to gu1de this
conversat1on It should be noted that these quest1ons were a
quide only. Some\flex1b111ty in word1ng and.response was
ma1nta1ned cons1stent_w1th the f low of the conversation.

1. .1 understand you are using microcomputers.jn.the seheo1.

‘How many do you have? v 4

2. How long have you had them°
lg/:hey be1ng used in science classes'7

4. In what other subject areas are,they_1n\u$e~with

students7 ) ‘
5. Does an individual have respons1b1k1ty for oversee1né
computer use in the school (i.e. -"is there a.schoqt
.coordjnator)? | |
Who are the science teacherstinvo]ved?

- Would you mind if 1 contacted them d1rect1y7

0 ~J (2]

If it looks pract1cab1e would you be willing to have me
come out to the school for a half- day to taik further to

you and those teachers involved in the project?

PEg

238
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2
o7

Teacher Contact - Telephone interviéw'gUide'

1.

I undeﬁstand'you are (are ihteresfed in/ g§ing fhe“1l
microcomputer in your science classes. Can you deséribe
brié%ly what you are doing (are planning to dol?

How egtensive is your program? (nuhber Qf students,
prbportiqn of curhiéulum)-

How frequently (willl is the m;chine (be)'uged?
(constantly, frequently, occasionally, seldom?)

Have .you encountered any pbob]ems?:~
WOQ]d it be pos§1b1e'to setnup~a tiﬁe when 1 could come
out to talk with you further? \

It is not crificaj,at this stage, but would if be
cénvénieht if I could time my visit so as towgee‘the
facilities in use by sthehts? :

Which days/times would be best?
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10.

/ .

Preliminary site survey interView guide - principatls

How' d1d your school get 1nvolved7
(i.e. what prompted your involvement?)

HOW'waé funding for* the equipment'obtained? (school

- based budget, grant From board or province, etc.)

Are you working cooperative1y with any other schools on

this project?

What involvement have you personally had or do'you have
with the project wfth1n the school?
(e.g. attended seminars, undergone tra1n1ng. comm1ttee

activity and the like)

Have you had prior:training or experience with computers

prior to this project? o .
Are other administrators 1nvo]ved\in tpe‘project? If so,
- »J e - _

Are there mechahtsms or structures invplaoe specifically
to coordinate computer ectivities within the schools? Is
this a prob]em‘area7 » |
What outs1de support are you gett1ng for th1s project?
(e.g. special funding, consultant support etc.’)

Do you anticipate expanding the use of m1crcomputers in
the next couple of years? why or why not?.

If it.were‘én ideal world, what would you like to see

two yeare down the road in this particular area. -
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Pre1iminar>\site survey interview guide - teachers

1.

o N o o

_ ——‘—.9@@

1.

How did you get involved with the microcomputer

project? ’ | ' | - J
In whatvways haQe you approached learning about using

the micro? |

Have you had'preyious training on or experience with
computers prior to your involvement with this project?’

Do you expect to become more 1nvo]9e5 with using

computers? Why or why not? In what ways?

‘Wihat problems have you had in usipg the equiprment?

To whom or to what do you turn when problems"afﬂse?a

How do students use the machines?

What materials do you have for student use?

What ha&ﬁbeéq;ghe”student.reaction to. the computers ' -

generally? Are there any spécific instances you can

relate?

R '«.','.

Have these acﬁéﬁii1es affected your\approach to

nu- L

teaching? toward the curn\sulumV : o igyeilgsgggpf,;

'.u’\

Have you done any th1nK1ng abeuii the long , térm
implications of micnocompuiers.in your class? In the "%

school? on the nature of schooling? oh the nature of

- R ?

~curriculum? ‘
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(@] D w N .

What do you like least?

. ' 242

" Interview guide - students

;Do you like workKing with computers?

What do you like best?

How often do you use the computer?

Are youvsatiSfied,with the amount of use you get? (probe

" here for novelty aspect)

How is access tb the compufers'orgahized?

- c]aés?h -

- extra hours?

- shared/individual?

- reserve/first come, first served - time limited?
What have you done related to your sqience program?

- what programs do you work with?

. - do you 1earn(whén you use the computer? .

- what do you learn (value to them)?

(if they have used simulations, how do fhey relate what

they see to real world) o
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Round 2 telephone’ survey interview guide - principals. =

1. How manyﬁﬁicr05 are Currenfiy in ybur séhoo}?
Approximately? |

2. How many teachers are ihvo]ved in uﬁing fhesé micros?

3. How many teacherscgré on staff altogether?

4. What are the primary uses df micros in your échoo]?

-Scfence involvement? | ‘

5. How many science teacheré are involved in their use? How
are théy involved?

6. What is being done wifhinFSCience classes?

7. What are the main prob lems that.you currently face

regarding use of micros in your school? /



APPENDIX C + Case Studies

"Case A

The School

Schéo] A is a medium to\]arge high school 1njthe urban
Edmonton area. It is an older .school in a "mature’ area of
the city. Students are drawn from a fairly broad
cross-section of society. The bhysica] facilities, typical
of older schools, tend 1n‘p1a¢es to be cramped 41though
priority has/been given to providing instructional space
over non-instructional épagéﬂ Hallways are cfea; and neat,
with little sign of serious litter or vandg]isﬁ.'mheh;
'classes are out, the u§yal_groubs_of'sagkéfs doh@régaté at
the entrahce way;. Students génerally impressed the
resedarcher as re{axed, friendly, and hé]pful. The researcher
observed several teaéher—student interactions out of class
which seemed to set a tone of camaraderie among all the
inhabitants of the buitding. On orme occasion, for example, a
student bounced into_the office to tell the seérefary how
well he had done onaabtest. On another occasion, a studént
asked to use the office phone. The reply was prompt,
courﬁeous, and affirmative. ThiS étmosphere seemsAto also
' permeafe staff relations. It is-perhgés indicative that_{he
principa]{xwhom the researcher has known for several years,
has several staff members in the school who were formef
collegues in a previous schoo]q | |

Computers are relatively new in the school, haQing been

introduced in the fall of 1381. In February of 1982,.about
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21’méchihes weré in\uSe. The principal réports pushing on
this iésue, encouréging and supporting a poiicy/of |
widespr@%d and varied use. This is-perhaps reflected in a
distribution of equipment'to different academic areas. The
"traditional" computing offerings are available, including
courses offered by'BusinessLEducaPioh and by the Math
department.'Eieven machines are in use by Electronics, and
five computer synthesizers are being used for Mdsic
Educétion. In the fall term, the main computer lab was
booked for all but two forty-minuté periods of the day. The
principai’s interest and direct invoiveme;ﬁ is confirmed by
ability to rhyme off where, who, etc. |

In a quite separate activity, a computer terminal is
used to éccess a remote career guidance da{é-base. While
chHla system is not diréctiy-part of the microcohpufér
implementation with whicﬁ this study is caoncerned, it is
none-fhe-iess part of the c ‘luter ”miiieu; and serves to
broaden the view with respegt fo poégiBie“computer'
apﬁiicafiohs in education. 7It is also an expensiye
indication df admihistrétive commitment to technological

Cy

support of the total enterprise.

In the science area, the chief activity to this point
" can be destribed as teacher familiarization. The science
departmént has one_APPLE'II computer, which is housed in the

departmental office. In addition several of the science

R4

.2”.
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teachers actua]]y‘have_their own microcomputers at home.
_ i o

.t

Introduction of M1crocom94ters in Sc1ence . ;/ i ‘ ,”

The head of the science department (teacher A) sy T
together w1th one of the other sc1ence teachers, (teachen B)
had viewed a demonstrat1on by an Edmonton area physi.csu
teacher at a Phys1cs Counc11 meeting. Teacher‘é’s son'had a
computer at home at the time. See1ng the demonstrat1ons led
them to "the idea that'thehe are some things you can do in-
the sctence ared ... that you canﬂt do using A.V. or using

- . demonstrations or labs ‘for one reason or another.:..:" o
| When the opportunity arose for some initial training in
August of 1981 two.of the science teachers were amang the

tue1ve.teachers from the sch001‘whd'participatedf\fhe school; .
board. sponsored and advertised this inseryice sess{gn. '

Most beop]e, with the exception of teachers A ahd B had T
never had hands on exper1ence S1nce that t1me three people
have signed up for university courses. Another two took post
graduate courses.

Teachers A and B seemed interested in using the
computer d1rectby with students but 1dent1f1ed two problem
areas. Maeh1ne resources were heavily committed to teacher
“ familiarization, fequihing restricted access for students:
Much more impertantty, there was a serious:shortgge of_

. . ) .
appropriate courseware for students: '

.we’'re standihg still right now, I think, in the
implementation of the computer for CAI mater1ats,
pr1mar11y because of the 11m1tat1on of reasonable
sof tware.

-
S
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In this school, as in all of the échmnl . the lack of
sat1sfactory mechan]sm for evaluat1ng courseware and

software was viewed as a critical 1ssue They noted that one

2

school had received soFYware/courseware from centra] off1ce
" because of a project that\was“set up. Another.school, via a
relat1ve in another d1str1ct had‘previewlaccess”to all of
the; M1nnesota Educat1ona1 Computwng Consort1a (MECC)
materwa]s The prob]em of reviewing software revolves aroune

-,the eth1cs of copy1ng comb1ned with the vendors re]uctance

’ o . N
to supply prev1ew cop1es ’ .

. sometimes we have to, in the field, make a

‘dec1s1on that says if we don’t look around we won't

~_see it and won’.t Know .if it's any good or not. And

" although - we may not use it, and therefore we may not-

. .'really deprive any roya]ty money coming through, at
some point we have to say, is .worthwhile or
not. And so I think-that o the, 1 hope,

- objectives that will be rea by the
micro-computer specialist councf ! if not realized
by the contéent specialist counc will be some
sort of ‘strain of ob3ect1ve evalgation of this whole
area.

'
S

.~ These teachers had approad

hed central office for

“

evaﬁuetions-and ]isgs of availahle material in 1982 . They

‘expressed some diseppointment poth in~the quantity-.-and the
qua11ty of the information hey got back. |
Dver the year wh1ch has -lapsed since jnitﬁa] contact
with the school, progress has\lleen slow. Teacher'B returned
ito un1vers1ty to carry on graduate worK in sc1ence educat1on

spec1a11z1ng in. computer app11cat1ons He has also been

¢

actively programm1ng ‘an adm1n1strat1ve computlng app11cat1on

for teacher use, particularly in the science area.

Bl

\".
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‘*<-9 Wh11e his temporary absense has left a ho]e in the
resource base w1th1n the department eva]uat1on of software
continues. Some adm1n1strat1ve record Keep1ng software has :
been purchased, and about e1ght teachers are keeping the1r
marks records on the computer‘ About $4OO OO has been set
aside in ~~e budget to allow for courseware/software
'aCQui#ttﬁons. |

Overall, the imptementation of micro computers in
science educat1on at school A seems to be fo]low1ng a sliow
but reasonab]y steady pace Teacher 1nterest is w1despread
rather than jntense. There appears to be a h1gh level of |
communication among staff, departments and adm1n1strat1on.
Expectat1ons of progress- ‘seem to be reasonable for the
c1rcumstancesu A number of unre]ated but none-the- 1ess time
consuming and d1sconcert1ng events within’ the schoo] durinhg
the time of the study appear to have sl1ght1y upset the ﬂ
~schedule of computer activities, -but not to a maJor extent
"The introduction of the computer into the science classroom

»

remains in the}future,~hoWever. Problems attendant on such
. . ’ . - N

introduction have_yet_to be faced at School A.
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Case B

- The School

School B is a large urban high school about 20 years

old. It is set ih‘a residentia1‘area close to major
commercial developments. It draws from a mixed soc ioeconomic
group.7There appeare to be a considerable emphasis on formal
drganization and . discip]ine in the school.

)

The Introduct1on of M1crocomputers

The school has been involved in computer use since the
fall of 1978, when a computing-science course was
introduced. This course was introduced primarily as a
consequence of promotion on the part of one of the science
teachers, who had taken computing science courses as ear]y
as 1971. For the ftrst year, the‘sole>computing support.for
the programlwas provided by the ‘teacher’s persoha1 computer,
since.the/schoo1 board did not supply. some Keypunchesrwhich
they had been expected to provide. By the fall of 1981 -the
school obta1ned 2 PET computere to ;bpport the program,

' purchased by the Bus1ness Education Department

The computer course was fitted into the curriculum as a
BUSiness Education course, although the teacher fee]srthat
this is a restrictive view of what the program should be.

.1 teach certain'aspects of it as business’ed.
'Séngielcgﬁ:gg at all....I teach it ae aacomEﬁTﬁng

.the menta11ty at the school board seems to ‘be :
that this is business educat1on course which

computing sc1ence is not." : _ ™
| .
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In;addition to Computing Science 30, a Data Processing 20
program was also available in the fall of 1982.
Beyond these computing courses, one Apple
AN

mwcrocomputer. wh1ch is housed in the Industrial Arts area,
was obtained under BQRP funding. Other comput1ng act1v1ty in’
the school is primarily adm1n1s§ra{3ve.

‘ A remote terminal is used by the administration to
_aeeess the school board computer. ld additton, a \
sdphtSticated stand-alone word processor is used in the
school offtce. | |

Within the school, two of the vice-principals and two
teachers from Bus1ness Education took a 10 week 1ntroductory
course on computing given at another schoo]._ln addition,
the math department funded two of the math teachers to take . <:{i
an 1ntroductory course at Grant McEwan The vice-principal
expressed the opinion that the science department m1ght
decide on a similar strategy '

An 1nterest1ng s1de11ght to the m1crocomputer act1v1ty
was the donation, to the school, of a very large card based
bus1ness computer' which was instat]ed in a bus{ness
educat ion c]assroom in the fa]] of 1981, in the eXpectation
that it might fulfill some of the ob3ect1ves of the program.
The computing science teacher did spend some time with this
machine, but over the summer of 1982.the{administrat;on

disposed of the machine-in order to make some space for 12

new microcomputers which were to be installed in the fall.

Qther Scienge.ggg
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Other than use in teaebing cdmpufing science,_there has
been 1ift]e use in other science areas. The ene teacher has
done some programming of Physics simﬁjationsﬂ He feels,
hoWeyer, that there'are two main problems associated with
utilization of the eomputef in science: first, the number of
machines that heve been available have been inadequate for
widespread use; second, there ié'veTy little material of
quality available for instebction. While th{s teacheﬁ has a
higher level of training and experience in the area of
programming, particu}ariy edhcationaT programming, than any
other teacher interviewed in the course of this study, time
is a definite problem. The time to develop \
sof tware/courseware fs not seen as pert of the teaeher’s
load. |

.I think for myself at least, I'd be very happy
1f the board gave me say a per1od a day or whatever
over the course of the year, so we could sit down

. and develop some programs:“

Even with the increase from 2 to 12vmicrocomputers,.
scheduling of facilitieg is still Eight. The administratoﬁs,
in the fall of 1982,.expreseed some concern that sufficient
extra prOgramming aecesg for the computing sc%ence students
-~ could prove d1ff1cu1t |

There was also a maJor phys1ca1 rea rangement in the
fa]]iof 1982. Until that t1me,.the two microcomputers used
for computing science were -housed 1in a ]abjpreparation area “ﬂﬁ
adjacent to the'science teacher’s elassroom. These:%wa
mach1nes were relocated into the Business Educat1on

c]assroom to conso]1date a]l machines in the one room (with

e
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A

thirexception of the APPLE computer in the Industrial Arts

area) . ,

!
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Case C

Ibg_Schoo1

chhool C is a large urban high school in a
residential/comﬁercia]farea.;serving a student population
drawn 1erge1y‘from a profeesiona1‘end upper middle class
background. To the researcher, the schoo]iatmospheee
appeared both‘1e§§ personal than school A and less
discernibly dfscip]ine oriented than school B.

‘Micro-computers have been in use in the ech601 for
,about'four,years. Data processing coursey were already in
operation when the m1cro s were introddced. Computing
Séﬁence courses have a{\o been introduced. These ére taught
within the Department of Mathematics. In eddition a single
PLATO terminal has been installed to assess it ut%lity for

instruction.

Microcomputers .in Science ' R

W1th1n[the s¢ience department there is a high 1eve1 of
professional training and exper1ence. Some members of the
depar tment have been and continue to be very active in the
area of science curricula development. .

One App]e II micro-computer is located in the science
preparation area. In addition there is a computer c]assroom

cUrrent]y scheduled primarily for computing science and

business educat1on courses

Within the- ac1ence area the ma1n use of the

microcomputer is'fbr,administrat1ve assistance to the
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teachers in two main areas. First, most of the teachers in
‘the department use the microcomputer to record, store and
ca1¢ufate théjq student marks. Secondly, a large number of
- test items for éil grade levels and science.subjectdaréas
have been entered on the computer. These are used to
generate quizzes for freqguent class éssessment. The system
does.not usevsophistﬁcated retrieval methods, th
none-the-less providés_a facifity Which is quite widely
uged. Like other teachers involved in this study, the
science teachers in-school C have been uﬁsuccesst] in
locating hﬁch in the way of courseware/software for direct
use w{th students. Some effecfive chemistry software was
obtained but there are content areas where the instructibr
deviates frém the local curriculum, thus diminiéhing its
usefuinqss. e |

The original acquiSition‘of the Qomputer in science wa-"
based on the assumption that consideréb]éiuse‘would be made
of'the mach{ne for lab simulations and the like, but this
has not really occurred to a.substantial extent. One teacﬁer
(teacher a) indicated that\booking of time in the main
computer room was one ser ious problem:

", ..there's no wéy you can take a class down there
and say 'Okay. As a class we' re going down there and
doing this two dimensional simulation on .the
computer’ because the day you wanted toe go, down
there..the computer room...[is] being used by

Business Ed. and the Mdth people, and so on. They

have courses which they are teaching using the
microcomputers.”

7

A mobile unit which will allow one machine and a large

monifor to be rolled into science classrooms has just been
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-

obtained. It is hoped within the departmént that this will
increase student aécess,.primarily for demonstrations using
simulations, and for carrying out calculations to check lab

results.
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Case D

The School

School D is a large comp051te high schoo] serv1ng about
~.

1800 students in a working-class.section of the. c1ty At the

start of the study the school had about 20 micro computers,
some of wh1ch they" had had for up to three years. The chief
uses for the computers were for instruction in computer
education and business educat1on. These courses were offered
within the department of business education, J*&h the bu1k
of the computers organ1zed in a pair of adjoining rooms with
a common entrance. The larger room housed about 12 Commodore
Pets which were used for the bulk of the business educi??bq
programs The smaller room housed four APPLE microcomputers.

A]though the machines had been funded by a variety of
sources, they were consoltdated to provide a suff1c1ent
resource to offer computer educat1on courses.

This phys1cal arrangement of machines was a source of
some problems. Use of the facility by more than one -class

group -at a t1me was not feas1b1e In addition, the demand

for computer education courses has been suff1c1ently high

‘that little free lab time was ava11able.

At the beginning of 1983, a rearrangement of facilities

“has occurred which put e1ght App]es 1nto a separate room.

This was intended to serve as a resource room whlch could be
used by other departments However, a temporary shortage of
space for business education courses has delayed access by

other departments. The business education program requires
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space f. - 400 studenfs for 1983-84, in spite o try
restr ctions to get into the course, which is repofted o
h. e the smallest drop out rate of any course.

Microcomputers in Science : o )

Within the science-aepartment there aré several
interested tééchers. Teacher A has been particulagly active
in the area, and in addition has a micro-computer bf hi§‘anb
at home. He'haa deve loped an;iTtereét in cémp&tihg énd is
essentially self-taught in the fundamenta]s'of'programming,

" In the fall of 1981, he offered a computer.proéramming "
module as part of his science 21 program. The f]exibiiity of
the science 21 program made thjs_possibfe.

The most difficult aspect of this endeavor was in the .
logistics of machﬁné acéess. It was necessary to load three:
Apple computefs onto lab carts and transport them from the
- computer lab to the classroom fof each class period. In
~.addition the three machines had to be shared among the
entire é]ass of students, which led to considerébie waiting

and some student frustration. The inclusion of such a

i
L

program with thé non-academic science students represents :*
interesting activity, however . The reactions of the students
to this program aré discussed in chapter 5 of this report.
Over the summer, the content of the course was revised,
and it was taught by another teacher in the fall of 13882.
The science teachers have beeﬁ‘using the computer for .
administratfve record keeping and have been evaluating

computer courseware for instructional purposes. No
" ~N
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éignificént usage of the ﬁachines'for 1nst5uction.in'the
§y$ua1 content of tbe natural sciencesuhaé éccugfed as yet.

‘ ﬁgﬁAs eisewhere. the lack of appropriate software and
. difficulty of machine acéess are the most fréquent]y‘cited

reasons.
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"?Case E
ibg School |
School E is‘a small junior high school serving a very

heterogeﬁeous student popuiation including working ¢lass and
very affluent districts. The school is about 15 years old,
and is fairly typical of schools of that time. Facilities
are adequate if not elegant.

. The school 1is somewﬁat unigue among jun{or high schools
- in that the school has beeﬁ involved in a microcomputer
project since mid 1980. This project was the focus of
cohsiderable attention on the part of central o%fjce > 
consultants. A number of teachérs develqped technical -
competenée with the equipment, and in fact went on to assist
other schools who weré just getting involved. Five teachers
in this school were also participants in‘a study done by
TraQers {1981), in which a deliberate attempt was made to
introduce fhe computer forlinstfuctioh thEngh a planned:
ihservice program. This involved a researchér who conducted
~inservice work with five siaff'memba‘s‘to teach them the
elements of computer prbgrammihg. Instructional programs

-

were developed for use with students.
K -
Microcomputers in Science
One -science teacher participated in the Travers study,
and deve]bped an instructional’program td assist students in
learning parts of the periodic table Of the elements. He

]ater took a.university course to supplement his initial

4
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“traintag. fn the spring term of 1982, there were five
machines (APPLE I1's) ih the school. One of these was housed
in the lab preparation area at the back of the science ‘
teacher’s room. The oourseware which the soienoe teacher had
deveioped was used in o]ass by having individual students
take turns wht]e’the other students continued on with their
normal class activities. This was found to both disrupt the
rest of the class and at the same time, Cause_the computer
student to miss out on the regular class 1essoh.

The program presernts 10 randomly chosen questtons, of”

which the student is expected to get 8 right..AnyaudibLef

-

be]] sounds on an error. If 8 out of 10 are answered

correct]y, the studeht is "rewarded" py beingbpermitted to-
-« , -
play a computer game.
The teacher has had little success in f1nd1ng su1tab1e

other material for use 1q SC1ence lessons, and the number of

4

mach1nes available is a further barrier to use - | .

In the fall of 1982, the mach1nes were consolidated in
hthe industria]darts area for use tn a B opt1on,computer
11teracy course. One machine is’now jocated in the staff
room. It is primarily used for_ teacher fam111ar1zat1on. and

also to handle the adm1n1strat1ve funct1on of class records

The science teacher st111 ut111zes one mach1ne dur1ng the
chem1stry portion of ‘his program but further app11cat1ons

do not appear to 'have been developed ' =
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Case F}
The school .
School F is a junior high school in a rurancommunity
. of about 5000 within commuting d1stance of’ Edmonton In the"
Hspr1ng of 1982 the school  had two APPLE m1crocomputers One
of these was HouSed-in Industrial Arts, and one was housed
in a lab preparation'area off a sctence classroom.

: Accord1ng to the principal, about 1/2 of all the staff |
were using the computer for ma1nta1n1ng class records. The ’
COmputer in industrial arts is mainly used for computer
"Titeracy trainingl About'120’students had hands an
- exper ience w1th this mach1ne in the year 1881-82..

The science teachen~(teacher A) ‘and the industrial arts
teacher were primarTTylresponsible‘for’exerting pressure to
oget"the computers for the SChooT. They in.turn.have provided
"formaT 1nserv1ce opportun1t1es for other staff.

Teacher A reports cons1derab1e success in obtaining
usabTe courseware This was conf1rmed by the pr1nc1pa1 The
pr1nc1pa1 reported putt1ng $2500 into software purchase (up
: to dune of 1982). Through other channels teacher A obtained
‘p;about three t1mes that amount (primarily by trading with

others) L . ; g'
N

.As a consequence, the ava11ab111ty of appropr1ate
tcourseware was not seen as a. probTem in this school . W1th a
.‘s1ng1e mach1ne access was the maJor probTem Much of the .
: use was by br1ghter students who were do1ng some |

" programm1ng The CAl courseware was used on occas1on for

a .
-

-
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_remed1a] work. The teacher 1nd1cated that pu111ng students

from class to do the computer worK did not present a problem,
but that 1nsuff1c1ent number s of machines’ seriously limited

’

" what could be done. .
In the spring of 1982 both feacher'and principal were
very optimistic about the direetion of . the progﬁam3 They
_enfjcibated a considerable‘boost in:the.number‘of machines
~which would be supplied by the county. By fall, this
optimism pr0ved:unfounded. Faced with severe budget cuts,
the county cut backbbn p]anned programs . The school had
ant1c1pated gett1ng 18 add1t1ona1 computers. lnsteaa they
rece1Ved one After ant1c1pat1ng a large increase in
activity their morale was clearly affecteﬁ’ The teacher, who
had been act1ve1y plann1ng some eXfernej inservice work in -
the sysﬁem decided "not to bqther .. The principal descr1bed
their ac*iQﬁty‘for the coming year as "treading watee"

! b

%



APPENDIX D - Humanistic use

Humanistic use - first position set

.

Attached are six statements concerning the human issues in
the use of computers in “the schools, and some possibilities
that such use might bring about. There are some very real’
and serious concerns on ‘the humane aspects of using
computers for instruction. . : :

Please reflect on each of these statements, jotting
down any thoughts you have on each. Early in the new year I
would like to briefly discuss these with you,

I will then collate all the responses and iry to draw
together your reactions into a new set of position *
statements. ' : v
. From your responses to this second set of positions, I
" hope to devise one or more models of computer use ih the

schools of the future. ‘ ’

263
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Position Statements:q‘

1.. In the long term a lot of people will be able to stay at
home and take their courses through the computer and
through video. The teacher will then make a lot more use
of communication channels, as opposed to direct person
to person contact. ' , '

The atmosphere of a school is certainly a real part
of students’ socialization process. A lot of that will
be cut back, to where Kids will be out in ‘the country

"~ and not in a. four walled school.. :

This may cause some problems. ..

2. When students learn on the computer they work at their
own speed. They don’t have to be stopped begause the
teacher says "we're going to page 100 today?“ Before our
modern. educational machine evolved, geniuses like
Beethoven were people who got totally engrossed in what
they were doing and there were no time limjyts for them.
Now everything is totally compartmentalized... -

‘3. I would like to see schools’ as buildings totally
obsolete. Any education or information_exchange doesn’ t
happen .in big packs of thirtly kids at a time. Anything
~of value to a person is something that the person :
discovers .for himself, learns for himself. When you're
in a group of thirty you have to be part of the group,
and yopr-jndividuality,means’very, very little... -/

w‘ D g A . Co

«

PR
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‘control the computer.

the teacher.

| - B - . - 285 -

It's very nice to say "well, the human teecher is there
for the human touch, and you walk up to one of the
thirty and pat them on the back

Sure its inhumane to sit a kid in a dark -room and put

h1m in front of a computer for eight hours a day,

What is 1mportant is that students 1earn to program and

It is not really legitimate to use.
the machine for teach1ng content That is better done by
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Human1st1c use - second pos1t10n set _//P\\h‘\§\

In the 1ong term substant1a1 changes may,occur ih‘the
organ1zat1on of 1earn1ng for child Wh11e there will be |
:mUoh greater use of computers and other techno]og1ca1

devices to,enhance learning in the home. the bulk of formal

ulearhing activity will stil]l occur in schoo settings.'

~agree
disagree

Comment

In the extreme case, the schoo settingrmay provtoe
primarily the eocia1ization aepects of learning with
act1v1tes such as phys1ca1 education, orétts; erts and‘bahd,
betng the ma1n‘veh1cles Children would. attend perhaps one
or two days per weeK. '
agree
.disagree'

Comment.

. . : « N - -. ".‘ N In
B - -
It seems more 11Ke1y, however, that what wi]1'occur
witl be a greatly 1ncreased use of computers in the school
‘both for d1rect teach1ng, and as a too] for ~student word

' process1ng, checklng lab results,,anq‘the 11Re

agree -
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‘dieagree
Comment
This is a preferred scenario because the socialization
that occurs in school is an extremely~important part of
total school learning. Students learn to_inferact with,
‘others. and, in addition they learn the "content” of the

disciplines by absorbing or_selecting from other stuQent’S

ideas.

agree
disagree

P’

‘. Comment

What is necessary is to str1Ke a balance between dirget
learning from interaction with the computer and 1earn1ng by.

invo]vement:with the teacher and with others.

'agree 
disagree
Comment-

c v(

\

-

Isclaiion in the home could lead to leSsened-to]erance‘

and acceptance of others ideas, needs and desires-and even

to ant1soc1a1 behav1or Contact 1n a school~11ke sett1ng is
an essent1a1 aspect of ch11drens deve]opment Ch11drens

fee11ngs of self worth the1r recogn1t1on of " e%f" is.

¢
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1arge1y'developed by feedback from this group environment .
5
agree
disagree

V'Comment

With increased use of the computers, there will be an
even greater re11ance on others for the exchange of 1deas;///

reassurance, and assessment of one’' s own worth and purpos

agree
disagree

Comment

The gboup sefting does.notihinder the.development of
individua]s'pfovided the numbers in the class are ip the
20-25 range. Below 15 it is difficult to achieve the degree
of intexfction which is desirable. | |

agree . -
"disagree

Comment’

By use in a remedial mode, the computer can help weaker

X "students Keep pace Comp]ete self: pac1ng is not a des1rab1e

v

_goal.



269

agree o : .
disagree

Comment

.In addition, the current level of courseware .(software)

deve lopment renders'se]f pacing iméractica].

agree
disagree

Comment ' ' - ’ ' »

In the tutorial skill learning or r*emgmdia] mode - the E
best organization would be to have one student to one

.computer.

0

- agree
disagree

Comment

For all other types of computer activities there should
be at least three.students per machine. Individual "carrels”
such as are typiéa]]y used jn language labs shouid.be

avoided.

‘agree
~disagree

Comment
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J

Whi]e'students are using computers, the feacher role
w111 be support1ve in' the sense of supply1ng pos1t1ve
feedback to the students, but also tutor1a1 in the sense of,
correcting deficiencies in the courseware, eTaborat1ng on - -

.o ]
concepts, and the like.

agree
disagree -

Comment

X .
This role will be more demanding of the teacher than
the trad1t1ona] role in "the lecture situation. It wiil,
however, closely para]]e] current’ teacher activity in

laboratory sett1ngs.

agrge
disagee
Comment
: 2
Access to computers will be very widespread. Students
will spend about 50% of their school t1me engaged in

computer act1v1t1es, but not usual]y for longer than’ one

hour at a time.

~agree
» i . r
duéag ee

~ Comment ' R L
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The combutér is only a tool, not unlike other media
chrent]y used in teaching. Although students show great
enthusiasm for computers at present, the novelty Qi]l soon
wear off and at that poinf they will be treated in the same

way as books, film, TV and the like.

agree- , N
disagree

Comment

Leérning to program the computer, while worthwhile. for
perhaps 10% of students, is likely to be less valuable than

using the computer for tutbrial teaching, lab simu]atﬁons,

and the like.

agree
disagree

Comment

These Kind of activities can be integrated easily into
thé existing school structuré if sufficient machines and
courSeWare;(software) packages are avai1ab1é.
agree |
disagree

Comment

s
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