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ABSTRACT

the types of computers used for instructional purposes in the Ontar
schools. A brief questionnaire was sent to elementary and secondar

use of computers in instruction is confined almpst exclusijyely to

[

S

A survey undertaken in June 1980 sought to determine

io

schools, both public.and private. The study revealed thatxéie present

secondary schools. Seventy-four percent of the responding condary
schools reported using computers for instructional purposes, though
the percentage varies widely by region. Use of computers is highest
in the most populous regions and is also related to school
enrollment. ?h%_elementgry schools reported using only micro

. computers, butat the secondary level all types of computefs proved
popular. A primary recommendation of the study is the establishment
of more uniferm access to ‘Computers in sécondary schools. Decisions
about the type of computer provided must be based upon individual

-schools*' needs and resources. Appended are a sample gquestionnaire and

tables presenting survey results. (Author/WD)
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) commenced are presented Where appropr1ate, analyses by geographic region,

¢

USE OF COMBUTERS FOR INSTRUCTIONAL PURPOSES IN ONTARIO SCHOOLS *

Stephen B. Lawton - - P
) , Robert S. MclLean s
- . The Ontario Institute for Studies in Education
4 A \
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. & This report. provides an overview of the results of a survey, undertaken
}§1n June 1980 to determ1ne the types. of computers used for 1nstruct1ona1
‘purpo/e' in 0ntar1o s schoo]s J A brief quest1onna1re F1§Ure 1) was sent

%
- .
Insert Figure 1 about here ) B
¥i $ -
to every secondary school and a sample of public and separate schools.

e

Data on the use of computers, types of computers used modes of access to
these computers, and years in which use of different types of computers
schoo]ileve1 and ighoo] size are reported and projections are made as to
the fdture levels

f usage of computers in Ontario schools.

Sampl_'iwo _ . . ;

For the purposes of- this study, all Qntario schoodéﬁwere c]ass1f1ed as
e]ementaqy or ‘secondary schoo]s, with separate schools-being placed in one
of these ﬁwo categories depend1ng on the grades enro]]ed Hence, the elemen-
ﬁary schooﬂs ifclude schoo]s enrolling students in grades K through 8 or 9,
or some QOmb1nat1on of these grades, while secendary schools are schools en-
ro]11ng grades 9 or 10 through 13, or some comb1nat1on of _these grades.
Separate $chools which, accord1ng to the Ontario D1rectory of Education .
1979/1980, enrol]ed on]y grades 7 th;ough 10 or-9 and 10 were classed as

secondary schools, since. these schools-typically offer grades 11 to 13 unger

the ausp}ces of pr1vate Roman Cathgg1c school boards. This mode of classi-
fication.is.more useful for purposes of analysis than the usual elementary,
separate and secondary school categorization since 1t is based on the grades
taught in a school rathen_than the legal des1gnat1on of the school. -In
add1t1on, “the presence or absence in each schoo] of junior (4-6) and senior
'(7 8) e]ementary grades was, recqrded in order to facilitate more detailed
ana]yses of the: data acco?d1ng to the level qf program offered.

-

In the survey, a ‘letter and stamped postcard -sized quest1onna1re vere

. mailed to all 684 secondary schools in 0ntar1d and . to 381 elementary schools,

the latter reprgsenting a systematic sample of 1.n 10 sentuis. altynuxiy in®

- *

r

* Th1s research funded by a grant’ from OiSE. The authors wish to thank
Mrs. Pearl Kaplan for her assistance on the conduct of this suTvey.
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- Metro Toronto a phone survey»of\eTementary sciools in the sample was conducted \;:>
»in order to reduce mailing 'costs. A similar phone survey of secondary schools
did not prove feasible since it was difficult to locaté the administrator or
teacher who knew\ghe answers to the questions being asked. )
In all, responses were received from 479 secondary schogls (70%) &nd 255
eTementaryé;phooTs (67%), for an overaTT response rate of 69%. The sampTe of
' ¥esponding schooTswwas examined for evidence of bias related to the1r geo-

. graphical location or to their size (Table 1). / L

A

\ t s { -
Insert Table 1 about here ) :)

>

Rates of return for secondary schools shdwed little variation,from‘region to
«regionL ranging from 64 percent in Northwestern Ontario to 74 pgrcent in
Eastern Ontario: Regional variation in return rates was greater.for elementary
schools, ranging from 52 percent in Eastern Ontario to 80 percent in Northwestern’
Ontario. Given that there were fewer elementary than secondary schools in the ‘
regionaT.subsampTes, such wider?variation in return rates was to be expected.
In any case, there does not-appear to be a trend-in values of return rates that
would. suggest a systematic bias in the sample. This point is‘ETThstrated by
the reversal of the relative positions of Horthwestern and Eastern Optario in
terms .of their return ratesTat the elementary and secondary levels.
There does appear to be a slight bias toward larger’ schooTs in the sample
of schools that responded, At the secondary level’, the average enronent of
responding schools was 947, or 2.5 percent greater than the prov1nc1a1 -wide
average of 923. The bias was somewhat stronger for eTementary schools: g
responding schools averaged 354 pupils:, 26 or 7.9 perced‘?more than the province-
wide average. In our opimion, only the latter b1a3 is sufficiently Targe to be
of pract1ca1/mnportdnce Hence, in 1nterpret1ng the data for elementary
schooTs, one should bear 1n mind that the frnd1ngs app]y to- schooTs ‘that are .
sT1ghtTy larger than average T e \
The_relationship between average school enronent and geograph1ca1 reg1on
apparent in Table 1 shoqu be noted. M1dnorthern Ontar1o, 1ncorporatﬁng o
Sudbury, Manitoulin and’ Algoma, and’ Northwestern,Ontar1o, 1ncorp0rat1ng Thunder
Bay; .Rainy R1ver and Kenora, have schog]s wvth/éverage enronents that are .
substantlaTTy below- those eTsewhere in the province. Enrolments 1n schooTs 1n ";‘

"
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Northeastern Ontar1o, represent1n Muskoka, Parry Sound N1p1ss1ng, T1m1skaﬁ\ng )
» and Cochrane, are aTso somewhat smaller than average
~

Use of Co;pyters

The use of computers in Ontarjo schoo]s is confined almost exc]us1ve1y to
secondary sghoo]s at the present time, as is evident in Table 2. Seventy-four

°

Insert Table 2 about here

percent-of the responding secondary schools reported using computers for in-

struct10na1 purposes, whereas only 5.5 percent of all responding e]ementary

schools did so. Applied tq the total number of schools in the province at each
&rlevel, these rates of usage 1mp1y approximately 504 of 684 secondary schoo]s and

210 of'about 3,800 elementary schools use computers for instructional purposes.

The percentages of schools using computers for instructtona] purposes visyes
‘widely by region. At the elementary level, all such schools appear to be located
in either Central or Western 0ntar1o, though of course }he samp&1ng errors associ-
ated with' the regional subsamp]es are quite large. The sample no doybt missed a
few elementary schools in each region that use computers; however, the overall
pattern of usage is clear. . - _

Use of computers in secondéry schools is highest in the most populous regions;
Central, Western and Eastern Ontario have the highest rates—of usage averaging 77
percent; those in- M1dnorthern and Northwestern Ontario are somewhat lower, averaging
66 percent; that in Northwestern Ontario is lowest at only 44 percent

Use of computers for 1nstruct1ona1 purposes is also related to school enro]ment
(Tab]e 3)., T

Insert Table 3 about here .

At the e]ementary level this re]at1onsh1p S 1rregu1a¢, they are used 1n two very,
small schools which, on 1nspect1on proved to be "a]ternat1ve“ schools in Metro
Toronto. Otherwise, they are concentrated in schools with over 250 students.” At
the secqondary level, the relationship is far more systematic, with percentages of
¢hools using computers increasing from 25 percent of those with fewer than 101
students, to about 50 percent of those enro111ng between 100 and 751 students, 80

percent of t hose enrolling between 750 and 1 251- to 1,500 students, and essent1a11y

€
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100 .percent of those W1th more than 1, 500 students Clearly, small enrolments
tend to be a barrier to the use of computers, but since thére are secondary schools:-
of all sizes ‘that do use computers, apparently it is a barrier that can be overcome.

It appeared from Tables 1 and 3 that the small size of the average secondary
school 1n Northwestern Ontario m1ght explain the low rate of computer usage (44
percent) in that region. To test this hypothesis, Table 4 was constructed. In !
it, rates of computer usage for schools of ‘different o]ZQS in the Northwestern
reg1on are compared with prov1nc1a1 av rage rates of usage for schools of different
s1zes It appears that the presence of small schools does not explain the Tow

) ', Insert Table 4 about here =

.

pércentage of schools us1ng computers for 1nstruct1ona1 purposes in the Northeastern X
Region. Only 29 percent of the schools in the 251 to 500 enrolment category, and

only 60% of the schools in the 1,001 to 1,250 enrolment category, use computers, as
oppposed to the provincial averages of 52 percent and 84 percent respectively
Admittedly, the sma]] numbers. of schools and students involved in these schools 1is

not apparent 1n the percentages, there are man;fmore students without access to

computers in the small secondary schools of Central Ontario.

»
-

Types of Computers in Use.

In the survey, respondents were asked to indicate the use of thEee\types of
computers, categorized according to size: micro, mini, and macro. It was assumed
that micro and mini computers could be located in the Sﬁhoo] or “$hat they could «
be 1ocated elsewhere with access supplied via termina]s, courier servicés, remote” .
job entry (RJIE) card‘,eaders, or student.visits to the site housing the comput
For macro computers,: it was assumed that vemote access would be necessary.

For the 14 e]ementary schools uswpg computers, only use of micro computers was
reported. G1ven the sma]] number of schoo]s involved and the single type of computer
in use, no further analys1s of these data were carried out, though_ future adopt1on $
‘of computer's in e]emeitary schoo]s is.commented tpon Jater. K

For secondaty schools, ail types of computers proved popu]ar as indicated in
Table 5 in which -tha type of computers used is crosStabulated by region. " In each
‘region, different patterns apply. In dense]y popu]ated Centra] 0ntar1o m1cro—
compqxprs ‘macro- computers, and on- site mini- computers are all poou]ar Between .
the 1atter two opt1ons, there appears to be a preference for the use of macro- -
compdters, though in notes, some respondehts noted that they were shifting from
courier acgessfto”awremote macro- computer to an on~s1te.m1n1r *The pattern in




-~
.
— . .

"Eastern Ontario is similar to that in Centra170ntario;‘though on-site mini's
appear somewhat more popular than macre-computers. Western Ontari® provides -
another variation to this pattern, with‘approximate1y'a quarter of the schools )
reporting remote access to mini-computers. . ‘

Strikingly different patterns apply to the three Northern Regions. In

" these, micro- computers carry the major share of the burden. No other type was
reported 1h Northwestern Ontario; some use of on-site minis was reported in the
other two Northern regions; only 1n the M1dhorthern Region did a s1gn1f1cant

percentage report use of macro-computers. A &~ »

A

r Given the frequency of usg reported, it is clear that many schools use more
an one type.of computer; this top1c is dealt with later. .

\tg The relationship between a school's enrolment and the type of computers

used is reported in Tah]e:6. Although micro-computers seem popular intschoo1s

-

Insert Table ‘6 about here o '

of all sizes, they seem most popu]ar in schools with enrolments betyeen 750 and
2,000, and Teast popular }n those with fewer than 100 or more\t\an 2,000 students
The use of mini-computers ¢ both on- -site gnd remote - tends to increase with

school size. A simi]ar‘re’gtnonsh1p ho1d:/tor macro-computers. One anomally is
" of particu1ar note. In the 1,75] to 2,000 student category;/onty 29 percent of
the schools reported using in-house mini-computers, while 64 percent reported
using macro-computers. In the over 2,000 category, this re]ationship was reversed;
with 63 percent reporting in-house mini's and only 38 percent reporting’ the use of
macro's. Clearly, those in large schools prefer minis over macro or m1cro-
computers, with minis in effect substituting for Vch other types, of computérs

o
“

Models of Computers. : -

<

In addition to indicating the types of computers used for 1nstruct1ona1 )
purpdses; respondents were asked to 1nd1cate the particular models 1n use and
the numbers of these models. . .

Table 7. reports the numbers of different models of micro-computers presently
used in Ontario's secondary scghools. PET micro-computers are clearly the most

v

. - Insert Table 7 about here
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popular, and are found in 28 percent of the responding schools. While 10 percent
of all schoo]s‘reporfed only one PET, 6 percent reported three and 3 percent A
reported six, with lower percentages reporting two, four, dnd seven or more. The
pehks at mu]tip]és of three reflects the "three for the price of two" offer
available to schools from Comnodore, PET's manufacturer. «
. TRS-80's, sold by Radio Shack,are the next most popular micro; they are
found in 11 percent of all schools. The largest percentage of schools have just
one. Sma]]ér\perdentages report two or more. Also present, though quite rare,
in.0Ontario's schools are APPLE's, Ohio Scientific micros‘and SOL's.. A significant
number of other micros were mentioned. In sbme cases, respondents noted that they
, had a micro in the school, but 'did not indicate the mod§1. These were classed as
t"others,” as well. “
~ Table 8. which‘suﬁmarizes the data for in-school mini-computers, shows'that
sbDP—H's and IBM ]130'5 are %he two most bopu1ar minis, followed by WANG's and
PDP-8's, though there appears to be no -overall favorite. Schools having rembte
access to mimis reported using these Same models (Tablé 9) though IBM 1130's were
most commonly used in this manner. Acces; was typically provided by a courier
\3 service (Table 10).

-

1, - . .
! - Insert Tables, 8, 9, 10 about -here

IBM 370's were the most commonly used macro-computers, with 15 percént of all
responding secondary schools reporting their use. IBM 360's wereynext most popu]grl'
- (Table 11)1 Again, courier services Were the most common mode of iccess (26 precent
of all schools), though the use of terminals or RJE was quite common (Table 12).

- > ‘ ‘

»

Insert Tables 11 and 12 about here!

"

Combinations of Computer Types.'

- N . \ ]

As ndted earlier, many schools have access to more than one type of computer. -
* Table 13 reports the various combinations by regioh_of thg,broviqce. Evident in
this table is the dependence of northern Ontqézo secondary schools on micro-computers
° as their bnfy computers. Rarely do schools there have access to more thar one type
, of'computer, an exception being.two §ghoo1s in the Midnorthern Reéion with access

to all three types. In other regions, the most popular combination is that of a

A\ d

micro aad access to a macro-computer. B ~
— h / R
» ~

. / Insert Table 13 about'hefe
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The relationship between the combinations of computers used and school
enrolment is reported in Table 14. Sole dependence on micro-computers tends
to decline as school»size increases: 31 percent of the schools with fewer than
500 students depend on micros, whereas only 11 percent of those with over 1,500
do so. In contrast, the percentage. with sole dependence on minis or macros in-
creases with size, as does the percentage with various combihatjons. For example,

access to a micro and macro-camputer increases from 6 percent of the schools witﬁ/\
enrolment under 500 to 20 percent of thoseaifty over 1,500 students. Both Table 13
and 14 suppport the 1nference made ear11er that-an in-house mini, -or an 1n house
micro and remote access to a macro- computer, are the two most popu]ar_ch61ces 0

' among 1arge‘secondary schools. Schools appear more willing to depend on an in-
house‘pini'than on either micros alone’or remote access to a macro-computer.

o
1

" Insert Table 14 about here

Combinations of d1fferent models, as opposed to types, of computers were -~
‘ reported only for micro- computers. Even then, however, combinations were rare,

as can be seen in Table 15. _Two percent of all schools respond1ng reported having
both a-PET and a TRS-80; one perceht a PET and an APPLE, and 0.2 percent a TRS-80
and an APPLE. " None reported all three of the ieading models.

Insert’ Table 15 about here

Year of Adoption.’

As a final questﬁon, respondeot§Jwere asked the year’in whithueach type (not
model) of computer was used. These data are useful for seVeral purposes. First,
they indicate when a trend %o adopt ‘each type of computer commenced; second, they
'show how rapidly adopt1on is occur1ng, and finally, they make it possible to make
projections as to the future pattern of adoption.

In Table 16 is reported tﬁe number-of computers of each type and mode] adopted
in each of the years from 1965 to 1980." The data a}e in fact complete only through
the 1979-80 academic year designated by 1979; beside 1980 are indicated anticipated
adoptions for the 1980-81 school. year. Another caveat is also necessary' Since
on]y the year a given _xp_.(m1cro, mini, or macro) of computer was first used was

. requested, the reporting of that year as Lhe jcal.Ul adoption for a pa1t1cu1ar

model mentioned represents an, inference on our part that.a respondent's school has

—
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not changcd models.. The. pre-1970 adoptions of IBM 370's we-report are probably -
due to invalid references of this type I'n other cases, however, there is no
appardut problem and, since IBM 360's and 370's are.pooled for ana]yt1c purpose ;
even this d1ff1cu1ty can be over]ookeq

-~

) ' Insert Tab]e ]6 about here

’ It is clear from Table 16 that the use of computers for 1nstrﬂct1ona1
purposes has been greatly facilitated by the development’ of each new typé and
each new model of computer First, only remote access to larger IBM machines
was ava11ab1e, followed by remote access to IBM 11,30° s The first wave of

sadoption of macro- computers began in 1965 and was comp]ete by 1976, after wh1ch
a new wave appears to have commenced! By 1976. the life cycle of IBM 1450 S ‘was
over, helped along by the rapid 1ntroduct1on of WANG's. Even then, gust as the
adoption of WANG's was peakihg, PDP-11's were becoming available; it appears that
their popularity may still be growing. Oniy in 1977 did micro—computers come on
the scene. Though PET's appear-first, in 1978 it appears that TRS 80's were
equally popular. In 1979, however, PET's c1ear1y moved ahead of the field.

‘This heuristic discussion trends can be made more comcrete by us1ng a 1ogtstic.‘
. curve to "model" the data. This type of curve is ‘analogous to the S-shaped demand
curve familiar to economists, or to the cumulative amounts ot a compound,that are -
- formed as an autocatalytic chemical reaction proceeds from start to fihish., The
N ',modé] requires three parameters: P, the rate of aooption; S], the number of )
adoptions in the first year of the’pjc]e; and N, the total number of allopters.
A fourth "parameter," Njs can be derived from the other three; it vepresents
the "seed" that helps to cata1yze?the process. Two other useful statistics can be
derived: Sm, the, peak number of adopt1ons in a single year, and Y ” the year in
which this peak occurs. . - . ‘
*The Togistic model outlined above was used to model the life cyc1es of the
_various types and models of%computers used in, 0ntar1o S schoo]s * In some’ cases,
- - life cyc1es were already complete; in others, they were Just beginning.: In the
. Jlatter cases, projections of future adopt1ons were made.
o Table 17 reportirthe life cycle analysis for-macro-camputers. As noted earlier,
inspection qf the data suggested that the initja] cyt]e of adoption of macro- )

computers cofimenced in 1965 and ended in 1976. The model smooths out the irrequ-

’
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larities found in the actual 'data, and provides the est1mates of parameters P, S1s

_and N reported in Table 18. The standard errors of the est1mates appear sat1sfac—

_ tory, given the values of the parameters esthated of part1cu1ar value is the

.estimate of P, which can be used, in conjunction with the numbers of adoption of

mabro-computers in 1977, 1978, and 1979, to project the f&ture number of adoptions.
To make progect1ons of adoptions, it is generally necessary to fix at least

one of the three parameters; otherwise, an infinite number.of adoptions is usually .

projected. Usually, one either selects a reasonable rate constant, P, or a reason-

able number of total adoptiop, N. What one 'considers reasonable is generally based

on prev1ous exper1ence ih similar situation. In this case, fixing P'= .73, the rate’

<constant est1mated from the first cyc]e of adoptions for macro- computers—~appears

kS

reasonable.

1
The proJected number of future adoptions of macro- -computers (1.e. ,» decisions

to use macro- computers for instructional purpases via remote linkages) are re- o
ported by year in Table 17. The model 1nd1cates that adoptions probably peaked
in 1979, and will taper/d/f through 1985 The total number of additional adoptions
is ab0ut 87 with a standard error of 8.6. (see Table 18) Adding these 87 to

the 61 schools that,had begun using macro-computers before-1977 yields a ‘total of

149 schools with access td macroe, or: 31 percent of all respond1ng schools.

» R

Insert Tables 17 -and 18 about here ' i

17 Tab]es 19 and 20 report a similar type of ana]ys1s of the life cyc]e of mini-

) computevs For these, the years of adoption for d1fferent models appeared to.

correspond closely ta the years in which mini- computers were first used, so that
analysis by modeT‘Wﬂs‘ﬁos51b1e In all, data on fout life cyc]es were treated ]
those.for IBM 113‘0'5,xose for Wang's, those for PDP-11's, and t‘h‘ose for all

minis. For the first B4o, it appears that the adoption life cycles are complete.

L4

Insert:Tables 19 and. 20 about here

L4

For de“]]'s, mt was necessary -to fix_one of the parameters, we chase to fix N at

60, since.this seemed reasonable in View of the fact it appears PDP-11's are being:
adopted in ldrger numbers than were-Hangs.—. Also,using N--= 69—y}elded—a‘rate

cons tant- around 1, higher than that for Wang's, but not unusua]]y high for a pop-

ular innovation. ; & T '
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Several points regarding the estimates and projections related-to the life -

cycles of mini-computers bear comment. First, each model of machine appears to‘\

have been adopted &t a higher rate than preceding mod€ls : = 0.33 for IBM 1130
0.87 for Wangs, and an’estimated 1. 09 for PDP-11's. Second the rate constant  «
for the adoption of all minis is low at 0.23; that is, 1t concea]s the h1gh rate

of adoption for particular madels. Third, the projected number of total adoptions,
at 197, represents 41 percent of the 479 schools that responded though the rather
1arge standard error of.68 suggests the actual f1gur° could be cons1derab1y higher
or Tower. Fourth, the fact it was not necessary to f1x a parameter to estimate '

'future overall adoptions implies that, barr1ng a major chéﬁﬁb in the env1ronment,“

the course of'aooption is well set. _Fifth, the fact that the adoption of PDP-11's
may be peakinglin.1980 whgreas the projection of overall adoptions remains high‘
until the late 1980°s, imp?‘i’e ' :

thunder as PDP did to Wang' 5. Finally, given that m1n1s and macros tend to be:

s the time may be ripe for ‘a new'mode1 to steal PDP's

comp]ementary, and not both used by the same«schoo], it wou]d appear that the
eventual rate of penetrat1on for-minis and macros would be about the sum of their
individual rates of penetrat1on, 31 percent and 41 percent or 72 percent.

The most striking proaect1ons, however aree those deveToped for m1cro-
computers (Tab]e 21). So 11tt1e data is ava11ab1e, it is_necessary to f1x one
‘parameter. Given the h1gh overall rate of penetrat1on (29 percent) after on]y
three_yeécs, it only seemed reasonab?e,to proJect 100% adoption, eventua11y.‘
Though this assumption might. at first appear extreme, and produces an.extra- "~

~

‘ordinart]y high estimated rate of adoption (2. 19) the small standard*errors }or this

rate and the close-f1t.between actual and est1mated numbers of adopt1ons for
1977, 1978, and 1919, confirm its acceptab111ty .Given this assumptlo\ then,
the model indicates.all Ontario secondary schools will have at Teast one micro- .

4 . . '

~ N .

computer by 1983. a v~ | - . ! . "o

é - " Insert Table 21 about here : ;fi.
.~_\ ‘
" PET, of course, appears destined to have the lion's Share of the market.

<

Assuming PET's are purchased by 80 percent .of all schools (a proport1on s1m11ar\'
to that among schools that.a1ready have micros), yields the life cycle of adop— ‘
tions projected in Table 21. ' ' Co R

The quest1on regard1qg m1cros ‘that arises, given these proJect1ons, is not
if secondary.schoo1s will have them, ‘but how many they will have.

!
*
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11
- fn theory, it would also be péksipde to project the number of elementary
schoo]s that wi]]yadopt the use of micro-computers for instructional purposes
-for ‘the coming decade. In fact, the scarcity of data - 7 indicated adoption in
1979 and 4 in 1980, with 3 not. indicating the first year of usage - °makes,any
reasBnable projection impossible. . Finally, on the chance that the 14 elementary
schools reporting use of computers were senior public schools, the érade levels
in these schools were inspected. \No,such relationship appears to exist.

.
\ N
A} - N
’ .
’

-

Discussions and Recommendations. .

The resu]ts of this survey clearly indicate that secondary schools are deeply
involved in computing, and are rapidly adopting for their use newer, smaller
computers: It is no longer reasonable to consider access to computers by students

“as frill to be found only in large schoois- access to them i3 in most schools,
+  one of the routine opportun1t1es provided. - ' ‘

.. The s1tuat1on in e1ementary schools is not as clear. At that level, use of
computers is at an early, exper1menta1 stage. While for secondary schoo]s, one

© tust be- concerned about those schools in which students do not have acgess to
- _"computers, this is not vet the case for elementary schools.

4

. The pr1mary recommendations that m1ght be based on this study re]ate to the
establishment of a more uniform 1eve1 of access to computing . in secondary schools.
The particular targets 1dent1f1ed in the survey as being less 11ke1y to provide
//. dccess at the current t1mg are smaller secondary schools, enrolling fewer than
' 1,000 students, and schools in the North especially the Northeastern Region.
f A second, re]ated issue, is the type of computér to wh1ch access is provided.
A part1cu1ar1y cruc1a1 decision appears to be whether a secondary school $hould be
'provaded its own mini-computer, or a combination of in-house micro-computers and
access to macro-computers. There may not - indeed probably is not - a single
answer to this question since the availability of a macro-computer, the type of
. " access (courier, terminal -or RJE) to it, and the school programaa11'cou1d affect
the choice. ) . - ] o,
The need to tailar the answer to individual school or board envirponments méans
that any provincial action to encourage more widespread access to computers should
allow flexibility at the local level. A favored approach, recently used by the
province to encourage French and Heritage Language proorams, is a_form of stimulation
grant. However, in order not to bias local decisions, such fiscal measures should
treat all types of computers edua]]y. If micros were treated as supplies, while?
minis were treated as capital items, different rate of grants might app]y‘that could
. distort the decision-making process in boards by making one form of computing less
expensive than the other. fhe rapnd adOptnon of less expensive Computers in high

[ERJ!:‘ schools leaves no doubt that pr1ce 1s an important consideration.

L 13 L




Figure 1. Survey\Questionriaire

] - = p
ID SURVEY OF COMPUT'ERS USED IN SCHOOLS
: . :
' 1) Do your students use computers as a part of their school
~activitiesy in-or out of elass? Yes No
2) " 1f yes, please give the jollowing information on computers in use.
a) Computers in your school //
. ~.Micro . Number and tyﬁé i) : ii) :
iii) H A Total number Year first used
~ Mini: Number and type: 1) ; ii) :
ii1) * Total number Year first used
b) fComputefs located elsgwhere: ' g .
~ Micro: Number and type: 1) H ii) ;
1ii) 3 Total number Yeaf first used
i Mode of agcess: Tegxminal ; Courier ; RJE-card_ ; Visit_
“““""”fW’ - Mini: Number_dghd type: i) H ii) 3 —
: iii) ; Total number Year first used
Y Mode of access: Terminal _; Courier__; RJE-ca¥d_ ; Visit
i ~ Macro: Number and type: 1) : e i) ; r
i iii) H Total number Year first used
‘% Mode of access: Terminal ; Courier__; RJE-card_ ; Visit
- ¢ . h
‘¢
! A D
. . N ;
? i » - b+ 3 ’ -
. - .
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Table 1. Response and Average’Enrofment Rate by Region

t

7 ‘ Number of Average °~ Percentage Average
Level Region Schools Enrolment Return Enrolment
Segondary? 1. Central . 384 976 69.5 999
2. Eastern © - 101 a 904  74.3 968
~ &
3. Midnorthern’ 39, 722 . 71.8 693
4. Northeastern .30 ~ 870, 53.3 806 -
5. Northwestern 25 630 64.3 614,
6. Mestern 105 - 905 66.6 955
Total _ 684 923 . 70.0 © 947
) . b - . ¢
E]emgntary 1, Central 209 359% 71.3 379
° 2. Eastern - .54 290 51.9 321
’ \ . . )
. 3. Midnerthern 24 234 - 54,2 . 284
T 4. Northeamtern 20- - 269 - 75.0, 291 -
5. Northwestern 15 206  80.0 188
.7 6. Mestern 4 .34 - 644 381
Total : 381 . 328 66.9 . 354 c

— s

. aA]]‘schoo]ggsurvexgd, including separéte schoolts enrolling only grade 7 and
/ higher. - '
" bOne in ten schools surveyed, including separate schools with grades K-6.
The 66.9% response rate represents about 6.7% of all Ontarig elementary schools.

-

C - . . .
For schools returning questionnaires.

o~
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Tab1e,"2

(S 3

1

Use of Computers by Level and Region

® .
. 4 Level
Region ; ’ i
) Elémentary Secondary
n in % Usdng nin % Using
sample Computers sample Computers
1. Central 19 87w 268 75.00
-.2. Eastern 28, 0.0 73 T76.7
3. Midnorthern 13 0.0 28 -, 67.6
4. Northeastern " 15 0.0 22 63.6
5. Northwestern 12 0.0 18 44.4
6. Hestern 38 2.6 0 . 78.6
- \ : . '
N\ ‘
Total 255 5.5% 479 73.7%

hl
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)  Table 3
Use of Compﬁters by Level and Enro1n‘1€en‘g
o * Level
Enrolment ' ) ‘
‘ Elementary Secondary
— nin % Using nin . % Using
, sample  Computers sample ' Computers
r Below 101 15 13.3% 8 | 25.0%
- 101 - 250 72 0.0 24 ' 45.8
251 - 500 17 6.8 68 51.5
501 - . 750 43 7.0 72 55.6
. 751 - 1,000 8 12:5 . 93 78.5°
R 1,001 - 1,250 89 84.3
) H M r N ‘ .
1,251 - 1,500 70" 90.0
1,501 - 1,750 33 97.0
1,751 - 2,000 - 14 100.0
: Above 2,000 -8 100.0
Total 255 5. 5% 479 73.7%
Q“ ! * . . <
L4 ) . 9 :
-« \
i _ )
h 1




Table 4

o
/

t

e v e

Use of éomputers by Secondary School Size e
in Northwestern Ontarip |, , ‘ ‘ ! \
— s o
Enrolment. . -n in sample % Using Computers Prov. Average N
Below 101 - - T 25.0%
101 - 250 4 50.0% . 45.8
251 - 500 - 7 " 286 51.5
501 - 750 1. -0.0 . 55.6 . L
751 - 1,000 1 100.0 o 78.5
r. 1,001 - 1,250 5 1 60.0 84.3

Total _ 18- T gy . 67.6%
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Table 5

Percentage and Number of Secondary Schools with
Different Types of Computers by Region

(n = 479)

Region

Nuribe r

Type of Computers

and Percent Micro Mini Remote Mini Macro

‘1. Central % 40.7 26.1 5.6 36.5
n 109 70 15 . 98

2. Fastern s& 37.0 41,1 5.5 34.2
n 27 30 . 4 25

3. Midnorthern % 57.1 10.7 0.0 , 25.0
. n 16 3 0 7

4. Northeas;ern % 59,1 4.5 \ 0.0 9.1
n 13 1 0 2

5. Northwestern % 44.4 0.0 0.0 ~ 0.0
| n 8 0 .0 .. 0

6. Western 3 414 157 a3 28.6
\ n 29 1 17 " 20

Tota'l % 42.2 V 24.0 7.5 31.7

’ n 202 15 36 152

) .
. - S
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Table 6 .

.Percenfage and Number of Secondawy Schools with
Different Types of Computers by Enrolment

K Y
N

(n = 479)
Type of Computer °
Region Number o - -

) and Percent Micro Mini Remote Mini Macro
CBelow 101 ' % 25.0 0.0 0.0 12.5

n s 2 0 -0 1

101 - 250 Y L3755 . 0.0, .4.2 T 8.2

A n 9. 0 1 1

251 - 500 % 39.7 4.4 2.9 13.2

n 27 3 re 9

501 - 750 % 31,9 18.1 8.3 13.9

. n 23 13 6 10
751 - 1,000 % 47.3 19.4 5.4 43.0

n . 44 187 . 5 40
1,001 - 1,250 % 46.1 31.5 6.7 41.6

' n M 28 6 37

1,251 - 1,500 % 47.7  41.4 1.4 35.7
" n 33 29 8 s o8

1,501 - 1,750 % - 424 455 15.2 | 51,5

‘ : n 14 15 5 17
1,761 - 2,000 9 50.0  28.6 143 64.3

S o 77 2 9
Over 2,000 % 25.0 . 62.5. 12.5. 37.5

| n 2 5 1 3
Total % 42.2 24..0 7.5 //31.7

- oo 202 115 36 152

o~




' - : Table 7 S ’
. C S T T
> Numbers-and Percentage of Ontario Secbndary Schools . B
. .with Different Types of Micro-Computers = b
3 in June 1980 e '
% Number of Computers in Scz‘hoo1sa \
Fo Number and e : ~
Name of Percent of 0 1 2 3 4 5 .6 7-12  13-25
Computer /) Schools . : . Lt
/ g - , - . ¢ - -
PET % 72.0 10.2 4.0 6:1 2.3 1.0-2.9 1.2 ~-0.2
N 345 49 19 29, M 5 14 6 . 1-
TRS80 g "8.7 5.4 2.7 0.8 0.6 08,0.6 00| 0.2
PR no. .. 45 2 13 4 3 .4 3 0 1
APPLE % . 97.5 .;1/7 0.2 0.2 0,0 0.2 0.0° 0.2 0.0
. . Lot ° . A .
no - 467 g8 .. 1™ 0o o 1 . 0
N . o o <. ' — )

OHI0S6] % . 99.4 «0.2. 0.2 0.0 0.2 0.0,00 0.0 00 '
o n 476 1 0 1 0 o0 Q Ko \
©osoL - VA 9.6 0.4 0.0 0.0 0.0 0.0 0.0 00 0.0

n 47 2 0.0 0.0 0.0 0.0 0.0 00 0.0

OTHER . '% o 96.2~- 3.3, 0.2 .0.2 0.0/ 0.0 0.0 0.0 0.0

] no C461 1% 1 .1. 0 .0.-0 0. O
TOTAL NICROS % 57.8 16.3 7.5 .6.3 4.0 2.3 3.8, 1.7 0.4
) * o 277 78 3 30 1911 18 8 o
¢ o # - : ' ".
~ % seven schools reported acceds<to micro computers located elsewhere, including four
© with access to PETS. . . » .
T LA N ~ o
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L Table 8 e ‘
. . . g. - .
. i ,:‘ . ~ . . ‘o"
\ . Number and Pércentage of Ontari\of Secondary- Schools i
with Different Types 'of Mini—Comgpters . . .
S v T .
- (n = 479) ..
\ Model of Compuvter °
Number and . ' L e - N . a
+ Percent PDP11 IBM1130° WANG - PDP8 HP2100 1BM1530 . OJHER - TOTAL
- 7 - &
% . 6.7 6.1 . 5.0

/3 - 0.6 0.4 4.8\ .24.2

. 23

¢ : ) 32« 29 . 24




Table 9 ) ‘ -

Numbers and Percentages of Ontario Secondér_y Schools
: with Remote Access to < _ -
Mini~Computers. in June 1980 .

&~

(n = 479)

€

’

Type of Computer

7
.

{
—Number and ) ) -
Percent _ PDPT11 IBMI130 WANG PDPg HP2100 IBM1130 OTHER  TOTAL"- .

9 06 44, L7 - - - 2.3 8.1/

n 3 21 g8 . D 1 »39 -

'S L]

~ > ¢
One school reported having remote access to two,minicomputers, and one
with remote acceéss to four fminicomputers.

Sl

AN

-

Mode of Access to Remote Mini-Computers

. (n = 479)

. v 4

Mode of Access {

Nurﬁb‘er"and
Percent Terminal . Courier RJIE Visit

% . ,. 0.6 9.0 1.0 2.1

n . 3 43 5 10
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. - * Table N

——

Number's and Percentages‘bf Ontario Secondary Schools
Using Different Types of Macro-Computers

, <
(n = 479
Model of Computer ‘
Number and - OTHER/ 3
Percent -~ IBM370 IBM360 ICL- GEAC  UNKNOWN  TOTAL
‘g 15.4 29 .0.8 0.6 13<4r RN
n 74 14 4 3 63 152
a

Ten schools ?eported access to two ﬁacro computers, and two
schools access to three macrgs, several did not indicate
the model of the computer. ! '

~

-

- Table 12 .

»
.

, \
ode of Access 0 Remote Macro-Computers,

" 1

\ (n = 479)

-

R B Mode of Access
Number and "
Percent . Terminal__ Courier . RJE Visit . ‘
) {
%h 6.3 25.9 5.8 4.2
n - 30 124 28 29
. [ 4
X
hed \ ) N\

: o -
: : 24
ok g <




™ Table 13- '
A e | &
. J; ~ . ’:3 ' v/ . .’
L e e E | SN \
\ Percent and Number of Secondary Schools. -
. . wWith Different Combinations of ¢ o
” Computer Types by Region : b
L \ . ~ - Region
\ Comb1nat19n Number & ‘ = ‘ —
- Percent Central Eastern ) Midnorthern Northeastern No'rthwe,stern - Western Total
Micro % 16.8 8.2 T 39:3. 50.0 - e 44 .4 28.6 21.1
‘ n 45 6 SR ‘ 1 ! 8 20 101 ,
Mini % 0.8 21.9 7 0.0 0.0 0.0 8.6 0.6 -
. 29 ‘16 0, 0 0 6 51
Macro i 2.3 TT11.00 ¢ 1047 4.5 0.0 15.7 1.7
fn- 3 .. 8 C3 a1 0 1 56
Micro & Mini ’ 6.3 n.o- " 3.6 45 0.0 2.9 6.1
| i v 8 1 T 0 2+ 629
Micro & Macro Ly 15.3 15.1 7.1 4.5 0.0 7 8.6 12.7 -
- ; n 4 1 . o2t 1. o 6 ~ 6
Mini & Macro . % 6.7 5% 0.0 . s 0.0 0.0 T2.9 .5.0
T n 18 . C0 0. 0 2, 2%
Micro & Mini & Macro P 2.2 2.7 S 7 0.0 0%0 1.4 0 2.3
’ Nt 6 2 . "2 0 0 1 o
No Computer % 29.5 24.7 32.1 " 36.4. 55.6 - " 31.4  30.5
n 79 v g 9 8 S0 2 ";1406
Total- y e ,99.9 00,1 99.9 ~99.9 ° 100.0 100.1  100.0
' n 268 - 73 . 28 22, 18 70 479
2o ~ 26



~ . TabTe 14

L
. - 8
. ' Percent‘ and Number of Seéondary Schools . /
with Differegt Combinations-of '
Computer Types by Enrolment .
(n = 479) -
. \
) : Enrolment |,
Combination Number & ' , '
Percent Below 501 501-1,000 1,001-1,500 Over 1,500 \Tota]
Micro - g "31.0 20.0 19.5 10.9 oTT
A . n 31 3 36 -0
Mini . S 2.0 7.2 15.7 218 106 |
_ n 2 12 25 : 12 51
Macro : - % 5.0 2.7 . 12.6 18.2 1.7
n 5 21 20 10 56
Micro & Mini . % 1.0 6.6 8.2 7.2 6.1
o n 1 1 13 4. 29
Micro & Macro % 6.0 C 127 14.5 20.0 12.7
~ “n 6 21 3 om 61
" Mini & Macro : % 0.0 3.6 7.5 10.9 5.0
“n 0 6 12 6 2
Micro & Mini & Macro % 0.0 132 2.4 . 3.6 2.3
" on 0o - 2 ' 7 2~ 1
No Computer g 55.0 35.8 17.6 c 7.2 30.5
‘ v n 55 59° 28 N A U
Total / 4 100.0 99.8 100.0 99.8 © 100.0
. n 100 - 165 159 - .. 55 . 479
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Table

’

15

Percent and Number of Secondary Schools

with Different Combinations of

Micro-Computer Models

(n = 479) )

*~ ‘Combination J% N
Pet 25.1 120
TRS80 ' 9.2 44
Apple 1.3 7 6
Pet & TRS80 1.9 9
Pet & Apple 1.0 5
TRS80 & Apple 0.2 1
A1l three 0.0 0
Other computers | 3.5 17

. No computer 57.8 277
Total . 100.0 479

*°

%y




Table 16 °

N

-Number of Schools Adopting Different
Types and Models of Computers by Year
(n = 479) .

Micro ‘ Mini ‘ Macro

Year Pet  TRS80 Total®  “POP-11" IBM 1130 Wang Total IBM370  IBM360 Total®

Y

1965 0 1 0 1

1966 o , 1 1 0 0

1967 ‘ T2 2 N g 1 .
1968 ) Lo 1 2 I
1969 7 7 4. 8

1970 ~ ) 0 2 g - 1 17 -
911 - ] ' 3 - 1 5 T
1972 1 3 4. 2 . 10 '
1973 ) 2 8’ 2 0 3

1974 -0 1 5 0. 0 4

1975 "1 3 7. 2 ] 0 7"

1976 2 1 3 10 2 0 2

1977 .3 5 1 0. 4 5 .6 2 10
1978 g 10 - 15 5 0 4 9 4 2 13

1979 83 30 18 14 2 1 a1 10 - 2 18

1980 24 3 29 1 0 0 - 2 0 1 2

Total 118 43 167 .24 20 89 52 11 - 104

a. Total may be smaller than the row total since one school may have purchased more than
one computer )

b. Purchased gl;nned for 1980 81 as of June '80. - - B B
. |
|

c. " Including "other" mode1s.
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Table 17

“Estimates and Projections of Secohdary School
Adoptions of Macro-Computers

2

_ Cyclel Cyclel Cycle 2 Cycle 2
Year Actual Modeled Actual Projected

56
13
21
10
84
.65
.83
4]
.54
.86
2.07

[an]

1965
1066
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

—
™ w - o -

-—
)O\kDOkDO\JhN-—‘

-

w

7
5
0
3
A4
7
2




¢ Table 18
- +*»-

‘statistics and Standard Errors for
Estimates/ of Secondary School Adoptions
of Macro-Computers

Statistics® ,
Cycle ! . X
P N0 S] N Sm 'Ym
T I:
, Actual ; - N 61° 17 1971
- Estimated 0.73 0.52 0.56 59.3 11.0 15992
S.E. (est.) 0.10 - 0.24 2.5 - -
11: ] .
Actual. - - 10 . ? ? ?
\Estimated= 073 1.0 9.3 86.8° V7.4 1980
S.E. (est.) fixed- . - . 0.49 8.6 . - -
Y 3 ' ~
P = rate of adoption; S] = number of adoptions in year 1;
N = total number of adoptions; Sm = maximum number of adéptions;
. Y. = year of maximum adoptions. AN
. - b Sixty-one of 479 schools yields a 13% penetration; adding 87

¢ additional schools would yield a 31% penetration.

-

o e Ao b o



Table 19

.
' . . ) N
R ) » -
b . -
. s - b M
. v

Estimates and Projections of Secondary Schoel
Adoptions of Mini-Computers

7 , P .
B IBM' 1130 - Wang ©POP 1] ’;/}////fotal\
Year  Actual Est.. Aciua] ést.' ‘ Actual “Est”” Actual Est.
1965 0 . 1 1.24
1966 1. 1.5 * 1 1.54
1967 2 177 g 2 1.91 |
198" 0 1.94 1 2.35
1969 7 2.02 - . 1 2.88 .
] 11970 0 1.89 2 3.51
1971 1 1.87 4 4.24
_ 1972 1 1.67 ‘ 3 5.07
1973 2 143 1 1.6 8 5.99
1974 0 1.18 1. 2.32 5  6.99
1975 3 0.94 7 3.9 1 0.3 12 8.02 -
1976 1 074 - 3 493 - 2 0.89 10 9.04
1977 . 0. 0.56 4 4.3 1 2.5 5 9.98
‘\ 1978 0 0.42 4 2.84 5 - 6.35 . 9  10.76"
1979 2% 0.32 1 .1.48 14 12,56 17 11.33
1980 -, 069 16.01 11.62
1981 - £ 0.30 11.98 11.60
1982 . 5.8 T 11,29
| 1983 . o ' 2.29 . 10.70
1984 . . 081 . . 9.90
1985 | - b -0.28 8.95
‘ 1986, ' -, 7.93
1987 . . ) . ) 6.90
1988 . ‘ 5.91
1989 : ' 4.99
1990 o . 417
. e J —

2 Omitted from analysisu(-

. ’ ' 'r' 32
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Table 20
Statiétics and Sténdard Errors for:
Estimates of Secondary School )
Adoptions of Mini-Caomputer
L . < .Stafistic
Model ' : : v
P N, 51 N s}\ Y

IBM 1130 - _

Actual - - 1 18 7.0 . 1969
Estimated  0.33  5.62° 1.54 19.3 2.0 1970
s.E. (est.) 0.1 - .0.38 1.6 - -

WANG > . o
Actual - = A 21 7 1975 \
Estimated  0.87 .91 1.6  22.2° 4.9 1977

) S'E. (est.) 0.21 - 0.42 1.9 - .
PDP-11 / .
~ Actual . - a S ? 7 :
7 Estimated  1.09 0.16  0.31 60 16.0 1980
- " t
// S.E. (est.) 0.14 ° - 0.14 fixed - -

Tota1 ‘ ‘ ' ' .
Actual  * - - I SR 7. &
Estimated  0.23 4.91 1.2 196.8 11.6 1981 .

S.E. (est.) 0.04- - 0.19 *68.4 - -+ - - |

° . - !

\ - »”
‘ & >
. 33 T




) . _ Table 21 . ., Y
Estimates and-Projections of
Secondary School Adoptions of

Mi¢ro-Computers with

Statistics and Standard. Errors’

PET Total
T Year . . ' . B ‘¢
. Actual Estimated Actual Estimated
~— — ’
1977 3 1.06 © 5 - 2.16 R
S e 19787 T8 ,/;,/ .10.34 "5 . 18.43 :
1979 83 82.62 = 118 17.35 . -
1930 202,69 e 237.04
‘ e - - 76.07 -+ . 89.55 .
N 928 12.80 . .
~ 1983 0.90 - 1.48
S L 0.09 0.7
o 1985 0.01 0.02
. | B
-~ ‘Statistics’
Model ©  ——v— ’ S S
P N, ISy N % 5, Yo
PET - : a
Actual - T 3 T - ? ?
Estimated 2.36 . 0.1 1.01 ° 383 - 80%  225.8 1980
S.E. (est.). 0.9 - 0.35  fixed  fixed. - -
© T0TA— ® o ' v .-
Actual - - 5 ? - - e 7
Estimated ©  2.19 , 0.27 2.16 479 1005 262.0 ' 1980
S.E/ (est.) 0.15 -  0.60 fixed  Fixed - -
i BV




