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nd .acceptance of \the fisherman s way of 11£e
, was a" mpdel of which I am extremely px‘oud.

I only wish he wére heré today.

| 7o my father, Abel,

whose conmlunent to education
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The purpose of this res€arch was to.ascertain

. “whether the computer courd sxgmf;canch‘\assxst school”

a:lllum.atx‘ators with the annual construction of the master

schedule for hlgh schculs throuqhout Newfoundland and,

" Labrador. s & Y i

The computer scheduling program which 'was chosen

for this study was the Norwegian Nor-Data School .Scheduling

‘System, which was judged to.be technically,excellent and

which'had been designed to tackle a high séhool master
~

- scheduling problem very similar to that found throughaut

the Px‘ov:.m:e. % %
With the financial support and the technical
assistance of Newfoundland and Labrador Computer Services

Limited 11 ith-the f

ull i of —the—three
parclcxpating principals, an intensive Sighit-day computer
schisdiling project-was undsbeikan during November of 1982
at Newfoundland and Labrador Computer Services Limited
under the direct supervision‘of Dr. Harald Michalsen,
the Norwegian developer of the Nor-Data sunuéx Scheduling
System. This timetabling project produced the Province's
first four useable Computer-generated master schedules.
Without any technical or progranming’ difficulty

whatsoever, the Nor-Data School Scheduling System very

|
j‘



satisfa\torily produced an alternate master schedula for

1982-83 for each Of the four-selected schools Ascenslon

Collegiate, Bay Roberfs; Gonzaga 'High Schcol st. John's;

John Burke Hiq‘ S&hool, Grand® Bank. and Partanna Academy ™

N » Grand Bank.

indings of this.study were'as follows:

3 . .. The major

1. The Nor-Data School Scheduung System proved .
to be a locany viable con\gute: schedulxng,pmaxam whxch

has immediate application for all high school aainfnly;rati

land and Lab: "‘ B
2. Newfoundland and Labrador Computer 'ef:/ices \
Limited has the technical capability and ‘the Brogranning
expertise to coﬁ\petentif use the Norwegian NchData School+
e  Scheduling System to efficiently produce master\schedules :
wi k » for-schools throughout the Province. \

5 3. The compucer-generated timetables were judged g s

’ﬂt‘hmfthe_ﬁ_ﬂ‘f_ﬁs £y each of the participatlnq

e —scheuls to be as good as, if not sxquxcantly better than:

the manually-constructed timetables for 1982-83. ,
B o s Computer-generated master scheduling is a modern

: " . functional altermative to the traditional method of mahual ‘. - - =
cunst}uction of the school's master schedule’: . e

Computez-generated master acheduling could

Become an immediate realxty for high school administrators’

i and an Bffoldable option for School ,Boards, provided the




Department of Bducatian subitam:iany subsidued the cost

to £ .1andand"' dt

[ Services Limited '

. to schedula achools with the Nox:weqxan Nor-Data School . -

Scheduling systen. -

6.,The Nor—Data School Scr,edulmq»Sy tem could bé

purchaseéd from Dr jlarald Michalsen by eithe uew:oundxana -

--'and Labrador Computer §ervices Limited ox: the Departiient ’

cf Educat).on, so-that :omputer—generated master scheduhng

s
could become commercially aVaJ.labla ho all high schuol

admms:rato:s for the 19'84 85+ school year. . #
Clearly, the Norweg:.an Nor-Data School saheduung A
sys:em has the potantlal to immediately become a new and
invaluable administrative topl for nost, iﬁ hot all, high
schdol administrators throughout the Provimve. It cBuid .

also become the’ «m\petus for our adopting more defensible

timetabling pnncﬁnes as the real basis on umfn e B3 .o

schsdula.ng is built
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i ’ . vy CHAPTER 1

| INTRODUCTION . :

— 7

t One of t&xe inescapable significant tasks of: 'school
hdrinistrators is ‘the véry challenging annual constriction’ -
of. the mastef $chedile. Not only is the master schedule

vital to the efficiex;lt and effective operation ‘of the .wholé

k. @ ;
schoql, but‘alao it must be completed prior f.o the beginning N

of c].asses in, Septenber.’ Furthermore, it must be judged
y " by the prlncipal to contain no serious teacher timetable

conflict. . 3

A cursory study of a master schedule will 1ndicate

where stidents- and teachets are and what.they are’doirg

auring any period over the curriculum cycle: - A thorough .
evaluation of a master schedule will most. likely reveal
the philosophy of educauon to which that school and .its
administrators adhers. + Duly stzessing the crucidl role’

of 'the master schedule in the success of the school, and ° e :

its effect upon all those who operate within it, Murphy

“emphaticall{ writes: . i

.. =+« the importance of the master schedule can hardly € & ¥ |
£ be exaggerated.. It abstracts, in words and numbers,
.+ ' ', the essence of the school. For a given school year;
. it sets' forth in precise-detail who is going to do what
for every petiod for every day of the week. ' Subjects,,
are all assigned.,
A N N From the clese study of a master achedule, a canny




reader can learn much 'of a school: the programs it.
offers; the constraint or freedom that affects |
"'students''cholce of courses; the school's position
‘on the spectrum that runms from ultraconservative
. to radical; its size, resources,, shape:
philosophy.

== 2
Equally cognizant of the importance of the master

schedule, Price lucxdly writes: : | B |

Tt is more than a meie chart that indicates where |
students-and teachers must be at any given time.
.In many ways it can be read like a book, one that
reveals the type of learning experiences provided
and the degree of flexibility within the school.
For instance, the schedule will reveal whether or
not the school provides equal time periods for all

‘. subjects, recognizes that some students need more

xposure to certain subjects, and recognizes that

ome teackers have special interests and -abilities
pecifjc sub;\ect\areas.

Murphy z\ggons that, other school administrators
have metaphoncall\)}‘ <described the singular xmponance of

the master schedule as f llows:

The master schedule i's to the high school principal
as the musical score is to the concert director, for

.-in either case a soundly planned program,liarmonious
and tightly knit in all of its component parts, will
determine the effectiveness of ‘the individual and His
organization. :

The schedule is in many gases the piincipal, if not
the only, Bulwark standing between the administrator
and chaos.

. Youdith Murphy, School Sciduling by Computer
The Story of GASP. (New York: Educational Facilities
Laboratories, 1964), p. 1. .
2Jeseph Price, "An Investigation of the Practices,
Problems, and Potential Associated with Computer Generated
Master Scheduling for High Schools in Newfoundland and’
Labrador" (unpublished Master's thesis, Memorial University
of Newfoundland, 1974), p. l.

3Murphy, p. 1.




w g
" Despite the recognized importance of the master
o ' schedile, school ad.nunistxntors throughout the Province
i . of Newfoundland and.: lLabrador ace still, as in years.past)
: manually constructing their master schedule. In vogue is”
the trial-and‘error, hand-mosaic technique. .A 1ausez-faue
mamagerial attitude towards timetabling would appear, to be '
' prevalent 'znmqnq educators. Wsp_ecific course on scheduling
hgs been offered by Memorial Uniyersity Of ‘Neyfoundland,
nor has any signiffcanu in-ser¥ice on het:.e:' timetabling
been initiated by 'eit‘her the Department of Education or
thig local Sch%m Boards 'to assist school ad.minutrators in
thxs hﬂslc a:ea of educational. admin:.s\‘:ratxon. The tacit °
assumpunn would appea: to be that the prxnexpal can very

i e easily construct the master schedule; furthermore, that the

principal con perform fifis. task very well indeed. It.is

understgndable, }) e, that Price would have madé\ the

sl s founwing recommendations in 1974: _— .
School districts should endeavor to' provide in-service
' programs which would make school administrators aware
of proven scheduling techniques. .At present, most .
administrators are scheduling schools on a tria d:
error basis.' In-service programs can help administrators

A +to develop new and improved scheduunq‘grocedures and

¥ . also enlighten them as to new organizational patterns

for high schools.

‘School administrators should not be satisfied with
& *. maintaining the' status.quo in terms of their scheduling
b : . practices in high schools, There. are many oxganizatlonal
¢ . and scheduling-innovations taking place in ‘secondary = .

i i . ‘schools elsewhere today. All are not-good but many have -

v, _ merit. .The means to implément many of these charges
i are available and every school administrator should
take steps to study them and to incorpoxate worthwhile
ideas into his school progzam.

' R

[
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,'Thé master schedule plays|a vital role in the smooch

and effective operation of .a school. Yet, in its
training program for administrators, Mémorial University
of Newfoundland places very little emphasis on proven
scheduling procedures. Therefore, the Department of
Educational hﬂninistxatxon*cf the University should '
include at least one course dealing with scheduling

both in a practical and thi tical sense.  It‘is

rather ironic that such an|important aspect of school
administration receives so lln:tle attention.

The Department of Education should assume a leadezsmp
role in utilizing
Studies should be made to dhte‘mine the feasibilicy

and costs involved. in implemanti.ng computer schedunng ?
in the Province & high schools.

Howaver, no actio‘g has been taken on these’ 1andabla &

récomendutxens. ‘It is not surprising, :her‘aforev, that‘ many

school administrators now find this major organizational task’

of constructing, the masters ule not only ime-%

-and often very fx‘nauatmg, but also somwhat unpleasant.

With the full impl ion of tlhe zed High School
Program during 1983-84, schoo'): administrators will li,i:ely
f£ind that the process of -Sunding‘ the master schedule will '
"“have become .2 much more complex thak. It may well become

a near impossible task to satisfactorily comglete by the
uadxﬁcnal trial-and ’ d- ic

Cognizant of the backuu'dnesl of "the state of the

art" of school timetabling in Sngl.amd, Brcok“ succinctly

summarizes the situation as follows:

“vs. the problems of tims:ablan have not been r.he

subject of much serious study., It is only recently
that any effort at all has been devoted to attempts
to introduce a more -logical and coherent approach to
the subject and little by way of advice and guijance

4price, .op. cit., pp. 210=212.




exists either in the literature or in the form of
training courses. Most timetablers have been obliged,
to 'learn the trade" from their- colleagues-and from
their own experience. Strange too that amid the'lively
and ubiquitous,debates on curriculum reform, teaching
methods, etc., the voice of the timetabler is rarely to
be heard and is seldom encouraged to make its presence
felt. Neither do timetablers.talk a great deal amongst
themselves, with the result that each tends to view his

timetable both as more complex and as having more unigue

qualities than other timetables.5 .
The problems associated with school timetabling in

" Newfoundland ‘'and Labrador have received even less attention.

Déspite the major educational change which is pr‘esem—_ly

bemg effected chxough the Reorganized High Schnol Prnqram,

the Department of Education has offered only token quidance,

in timetabling!

to be sumntarized in this casual :emaxk.

To facilitate uniforn course developméht and”
ease Of scheduling,,all high school courses have
been designed to carry either a two-credit or a

¢ . one-credit rating.

- Clearly, scheduling has not been a high’ p:mrity

among school administrators. The situation does, however,

appear to be changing.

Department.of Education has recerftly eestablished a provincial
‘committee’ to investigate computer usage in schools and’school
Furthermore,. the Department of Education will,

board offices.

if requested, assist schools with timetabling difficulties.

" Sohn E. Brookes, Timgtible Planning ‘(London:
Heinemann -Educational noek_r—ﬁ_qs, 380), B )

SvHandbook of Senior High Schools of- Newfoundland,
‘s,

‘and Labrador,", Department of Education, St. John
Newfoundland, 1980, p. 19.

Its position of non-involvement would appear

The General Advisory Committee -of -the-
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STATEMENT OF THE'.PROBLEM

- The purpose of thig study was to ascertain whether -
the computer could sighificantly -assist educational .

administrators in developing the master schedule for high

schools land and Labrador.. ft had been

that ¢ master
7 ik

. scheduling could potentially be an .invaluable asset to

educational leaders throughout the Provimce, for it dces

seem plausible that'"With wise use, the computer can become
an effective instrument for bringing about better schoold
through better scheduling.™’

With thé:managerial cooperation and the technical

agsistance of ‘Newfoundland and Labrador Computer Services

Limited, the researcher has Sonducted a‘pilot project which

" involved three high schools and one elementary/junior high

.school to determine whether the Norwegian Nor-Data School

Scheduling System could satisfactorily generate the master
schedulés which could be'used in these schools during the
1982-83/school year in lieu of theif manually-constructed
timetables. : 3

The objectivé of this study was to use the computer
and the Norwegian Nol-na:a_ School Scheduling Systen’ to

construct an acceptable alternative 1982-83 master schedule

for each of the four selected schools:

-
7Jack “Parkér, "Intangibles in the Master Schedule,”
NASSP Bulletin; LVIII (October, 1974), 81.

Ascension Collagiate’




at Bay Roberts; Gonzaga High School at St. Johp's; ‘John
Burke High School at Grand Bank; and, Partanna’Academy

at Grand'Bank. Only the originaltimetabling-data which

had been used to n\zmuall-y construct the 1982-83 master

schedules for these schools was consxdered by tl;ne researcher

to be acceptable input data for the production of, these

al;eznatmve 1982 83 computer—gene:ated master schedules. !
N The other salient research questions whxch were

v o)
considered.in this study, were as follows &l

1. Is the Norwegian NO: Data Schoo]. Schedulinq

System a truly. 1ocally viable computer sche.dulmg‘ program .,

which has some immediate, or wery near future, potential

use for high school administrators throughout the Provifce? .

« 2. Would the teachers at these ,fourparticipating
'schools judge their alternative 1982-83 computer-generated

timetables to be qualitatively better. than. their manpally- -

constructed timetables7 .
3. Given the technical capability and programming

expeitise of Newfoundland and Labtador Computet Services.
. Limited, cculd .computer-generated P scheduling soon-
become an ‘affordable option for School Boards throughout
ithe Province. N

@ i 5
’ SIGNIFICANCE OF THE - STUDY !

At present, computer—generated n\aster scheduh.nq .




administrators thxoughout"the Province. A provi. ce—wid‘e

i 9 Educanonal,,cmputmg Nat.wurk simply does not exist, as i
b, does in several i Canaam. pro¥inces, notably ontario.
C " This situation prevaiis despite the realxty that during

have

the past’ “dacade; several sqlteduling

N been used successfll’lly in Other caunt:ies, parncularly

- the United states and England. The, pertinent questxun E
o ¥

affordable yption to its high school administrators?

Thigs unanswered question is:the basis for this reseaxch

with the Norwegian Nox-Data school SCheduling Syatem.
Knoging very well the cumpxexhy of high scr(oop
tlmecabling, ind sehsing the potential of the:computer as

& a Valuable, éducational tool, éme’ NewEpundland edicators,,

are now asking: Could the master schedule be constructed
i. " peteeriby computer? A positive answer would" have real
N

* 7 significance for educators throughout the ‘Province. |

e
i{l The functions and capabilities of th\e computér are

no longer to be held in awe; instead, they are.to be fully

understood; and to be used to our advantage educatxonally.

il . Almost Hithout our realizing it, the computer has -become

-an integral part of our daily activities. .Undoubtedly,

the computer is 'l-;ale to stay as "a powerful tool tha:_iT

augnenting nan's thinkinq."a The crucidl question is:

i
| g -
|

Peter M. Luba, “Computeta “in Manitoba schqcls,
E:ducul:ion canada, XV ' (Winter, 1975), .

el Why does -the Province of Newfoundlpd and Labrador not )
e ,Jer computer-generated master scheduling as a-viable,
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* Should not the computer be utilized to possibly improve

the admxnistration of schools throughout the Province?
Slnce the early 1970's, vthe computer. has been used

to some extem: in Canada fdr’!purposes of’ umetablmg, most

notably ‘by“educators in om;axi%x«:mex,countnes,,iuch as

the United States, England and ay, have pioneered in

x;nal use of camputars. In contrast, schools
and their.adninistrators in Newfoundland and Labrador have
been almost totally unaffected by these slgxu.ﬁqant

technological agvancenénts. f(There has been o dlscemible

.shift away from.the traditional approach to timetabling,

desp).te the fact that various computer, schedulmg programs

. have been Acemmercxally available', either for constzuct).on

of the master sblbaule; o si\mp}y for student schgé‘uung.

. * .: The researcher has postulated that the Norwegian
NorrData -School Scheduling Systein, as oppnsed to’ othet |
, ‘commercially available ﬁp ter’ scheduling programs,. ik
potentxally useable on a large scale throughout Newfoundland
and Labxa%or ‘as an effe::t:xve rad.mxnistratwe tool for” hlgh
scho71 admn;straturs who are confronted annually with che
complex task’of mnually constructing the master schadule,

which is certain -to become even moré demanding with the full

imp ion of the zed High School Program -during

1983-84.

—~" It is' presumed that this'ut\;dy could provide the | Vel

impetus £ox aiqniﬂ.cant chunge and improvement within bhis

.prghlemntic araa o school administ‘rntian, p:nvided the cast
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of computer-generated master scheduling cap be kept within f
reason. To argue that the computer must remain a iﬁxury
available only' to-affluent school systéms elsewhere is;not
=k 1 ; W
defensible. Our schools need gobd management .  Apparently;
school. managemem: cuulc&e mpmvgd f_hrouqh better master
s/cheduung. Compute: génekated master séheduling could be
the means by whith the Reorganized: High School Program is
hettez &n\plemented. - 5
Of the growin 1mpact of conu_mters, Rockart offers
i . 5 :his mstoncal pérspective' 1 o Vg
’ During. the, past three decades, campucers hava, begoiia
the most talked pbout, written about, ‘and ubiquitous
machines to’be’imposed upon mahkind. At their birth,
, they were'different, novel, and exciting.. Ten tg'*
‘fifteen years ago, it'was-felt’ thatiby the '1970's ;
they would be -replacing many of man's functions--
zcludxng thinking. < Today, with 4 somewhat;more
- . alistic view, they are recognized as, an-increasingly |
1mportant tool of mankind--one -that has the potential
for great, unpact, upon the education process.
. - & . In recognition’ ‘of the cofputer ‘revolution which has

truly’ already begun, Time ]udqed the computer worthy of its

" 1982 Man of the Yea: Award ’I‘o have this presuqio\xs award

. - -usurped: by a machme is unprecedantad. S In deferisé of Time's

P Machlne of the Year, Freidrich explains: ¢ S N

G 'rhere are some occasions, though, when the most <
& P significant. force in a'year's news.is'not a single*
$ “a individual but-a process, and a widespread recognition
g by a whole society that,this protess is changing. the
course of all et;xer processes.. That is why, after
weighing.the ebb and flow of events around the world,
Time has decided that;1982 15 the year of the computsr.

%John E‘raliqk Rockart and Michael S Scott-Morton, -

Computers and.the Learning Process in Higher. Education-
.I_New York:. McGraw-Hill, -1975), pP. 55.
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It would haye been possible to single out as Man of the
. Year ‘one of the engineers or entrepreneurs who master-
» minded this technological ‘révolution, but no one person
.y has clearly dominated those turbulent events. More
. 3 important, such a selection would obscure the main point.
Time's Man of the Year for 1982, the qreatest influence
lfot good or eY%l, is not. a man nt all. It is a machine:
d the; computer.

Undoubtedly, "the era of computers is upon us.

Computers make the present most interesting and will make
wll

_the future fascxnatxng. Educaticnal administrators could
g benem from fully accepting that reality.
A stgtus ‘reporc on the Nor-Data School Scheduling

System which was" submitted to the Norwegian Ministry of =

| Bducation in,1969' concludes: . -

B R i+ . ! Some'years'ago the question was: Is it possible
to use cumputers for scheduling? We claim to have '
given a definite positive answer to that.question..

. our’ cpinion the computer is the only ‘realistic
alternative for future scheduh‘ng. The current problem
is not whether the computer should be used, but how,soon
the schools 'will utilize this alternative ent)rely.

LIMITATIONS OF THE STUDY

'.This study was limited to the production of the

_computer-generated mastar schedule for each of the four

P

oo s o aelested ‘schools: Ascension Collegiate at Bay Roberts;

3 e
L 106¢¢o Friedrich, TMachine of the Year: The Compiiter
Moves Int zine, CXXT (Janvary, 3, 1983), 10.

Tim Crawferd,\ BASIC Com utin A Complete Course
(Toronto- M Graw-Hill Ryerson, 1981 v p. 1. L. Y
o % 124aza1a Michalsen, A Working 'Strate for General
§ o School Scheduling (Trondheim: - The Engineering Research

Foundat on | at the Technicnl University of Norway, .1971), p. 17.




Gonzaga High School at St. John's; and, John Burke High
School and Partanna Academy at Grand Bank. -Even though
) these schools were chosen primarily on the basis of the
. keen interest which their administrators had expressed
in computerized scheduling, the researcher would contend
that these schools presented the Norwegian Nor-Data School
Scheduling System with four very different, yet typical,
Newfoundland timetabling problems. °
The compu:é:—geng:ated master schedules produced
by the Norwegian Nor-Data School Scheduling System were
necessarily based éxclusively upon the 'relevant timetabling
data which was used during the) spring and summer of 1982

Wauy‘ccnscmc: the 1982-83 master schedules for

these Qur participating schools. No attempt was made . .’
by the reseakcher nor either of the'thiee participating
schoov%dminisua:u;s to alter the already-assigned teacher
-workloads. The computer-'gane:a'caq master schedules”wel‘a,
therefore, limited to being truly alternate 1982-83 master
. schedules for these schools. *Due to the limitation on the.;
input data; the comi:uter—gen‘ezated master schedules could

not have been modified 1982-83 master schedules.
“

' DELIMITATIONS OF THE STUDY

Three major delimitations were inherent in this
: ‘ cg‘mputerized scheduling study. §
: The production of these four computer-genérated

master schedules was dependent upon two highly technical

v
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factors: firstly, the capabilities of the Norwegian Nor-Data
Program; and secondly, its compatibility with .the AMDAHL

470-V6.2 at Newf land and Labrad C

Services Linited. Wo attempt was made by Newfoundland and
Labrador Computer Services Limited to revise the Nor-bata
Program as received from Harald Michalsen, nor was any
consideration given by the researcher to endeavoring to
obtain an a‘lternate computer scheduling program had a major
technical flaw been unexpectedly found in the Nor-Data '
Program. This. study was designad solely ‘around the'Notcpata
School Scheduling System. Had'the Nor-Data Program been ’
anything legs th;n"\)technically excellent, or in any way )

-

i ble with ‘the. at land and

Labrador Computer. Services Limited, this study would have
o

been, at its best, incomplete. At its worst, it would have

" been a colossal failire.

The -lack of fanulxarn:y of the researcher, as well
“as-that of the participating principals, with computerized’

master schedulx.ng in qeneral,\ and the Norwegian Nor=Data

Schosl Scheduling System in pa\zticular, may have created a
communications problem during the very critical timetable

7 .
construction phase‘of the study at Newfoundland and Labrador

Computer Sertices Limited at St. John's during November of

1982. However, any adverse effacts which the inexperience

of these novice computer timetablers may have had on the
results of this study were certainly minimized, if not

eradicated, by the on-site supervision and expert guidance
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of Harald Michalsen, the Norwegian developer of :hr’ ‘Nor-pata
School Scheduling System.

: (
The comparative evaluation of the 1982-83 manually-
constructed teacher timetables versus the computer-generated

timetables by the staff of each of the participating schobls
was necessarily subjective, The subjectivity of the responses .
of these teachers may have, however, been balanced out

by the similarity of the questions on both questiénnaizes.
It could be assumed that the attitude of these ninety-four t
teachers towards computers in the school could have adversely’
affected their response to either one of the questionnaires.

e the jonnaire a ‘which the researcher .’

used to Obtaxn their best evaluation of _each of -their time-
tables, coupled with a one hundred per cent response xate
from each of these schools, may have negated any halo effecr_

which might have confounded the comparative statistics.
DEFINITION OF TERMS

The major terms which have beeh used throughout

this-study are as /follows: . v

‘Master Schedule

3 5 |
The " comprehensive organizational year-long plan,
which the school administrators have devised for the school

which indicates when, where, for how long, afff by whom

i

each class will be taught over thé cuxnc\nmacycm.

/ . '

v




School yéd.mxnxstrator

The professlonally-tralned teacher .who has the -

r ibility for the effici nt and effective oparatwn
/

of the schaol. -

~ . Manually-constructed Master Schedule
A master ,s'cnedule which has been, constructed by
N " the school administrators throughthe use of the

.. * - trial-and-error, hand-mosait timetabling technique.

. 3 ler-generated schedule . -
A master schedule which has been totally produded
by a large ::ompute.r th:ough the use of a carefully—chosen ‘
computer’ scheduling program into whigh the agninistrators.
. of the school have accurately fed the relevant tlmetablxng:

. data regarding teacher workloads.

. Computer Scheduling Program - ., /
Vi A éommerciany-axiauable_ timetabling applications

package which contains a unique set of compyter pxocedural

nmtxuctlons which have been expressly desighed to ensure’

that the can sati ily the school's
'master schedule provided appropriateé and, accurate input

data has been suppyied by the school administrator.

Computer Scheduling ' . . . . {
g Timetabling by itat as a funetional: alteknative

to manual construction of the school's.master schedule.
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Computer

The versatile and powerful machine which is nothing

but a passive combination of circuitry which is unable to

A perform any task without first being programmed.

\Computer Hardware

The physical components of theé computer.

Comguter Software S .
The various computer programs whu:h are available

commerciqlly_e1:he: on tape or on disk which are essential

"for making the computer function as the user would desire. : \
Secticning o : ‘ 4 > ¥

Student scheduling, or computer assigment of b A S
students to courses of their choice after the mastsr
'schedule has been constzucCed #ither manually or by

¢ .
computex. ) - ! : £k

ORGANIZATION OF THE STUDY-

. Chapter 1 provides a general mtmducnon to tms ’
‘computerized “master scheduli;lq feaslblllty study.
The réview of related literature, which' is presented
in Chapter II, focuses upon the merits and disadvantaqes of |’
ia, o computerized schaduling. It algo outlines the development
of cumputet-qenerated master schedunng ag a ;:ukkvxable
alternagive to manyfl construction of the School's master .'

' schedule. wE 3 e s A




Chapter IIT deals with the design of the study.

It also contains 1nfarmation about the Norweqxan Nor-Data

School Scheduling System.
; Illustrative timetables from the computer-generated
master schedules for A/csns’ion Collegiate, Gonzaga High ' .
Scliool, John Bicke High School and Partanna Academy.are
inciuded in Chapter IV to demomstrate how effectively the
T satisfactorily construct txmetablés through
the Nor-Data School Scheduhnq systen.
. Chapter V contalns the summary statlstics fl‘OI!\ thé
Y ccmparative evaluatxcn by the eeachers of their #lternative
! 1982-83" computer-generated timetables versus thelf manually-
constructed txmetables. N

The views of the three part).c;.patl.ng punmpals oY

. " are summarized in Chapter VI. ) .. ; .
. . - Chapter VII.deals with the cost of computer-generated “’
’ master scheduling with the Nor-Data School Scheduling System.

p ' .
The conclusions-and recommendations of the researcher

are contained.in Chapter VILI.
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CHAPTER II

REVIEW;OF RELATED- LITERATURE

Computer-assisted scheduling is a relatively recent

educational phencmenon. Three decades ago, there was no

such facet of educational administration. Scheduling of

schools was necessarily done universally by the traditional

trial-and-error, hand-mosaic approactr.

A qua:ter of a century ato, computers were still

in the early developmental stage. Very few American school

3 administrators ‘had been conv.‘aned that the computer could -

become an invaluable aid in schediling. dJohnson refleck
. Prior to the sixtiés the alectrodic cémputer was
of minor or sporadic interest to college students in
the fields of education or to teachers in the §chools.
cllege computer centers were few in number and
" applications of the information processing,and
remembering machines were seldom met in the schools.t

*
This situation f!'tﬂe{r\iy evidended by the total lack of
literature on compu sais®aa scheduling prior b 1960,

; oq‘ thgmidespread actm:da of incredulity towards
computeuzed master scheduling during the early 1960's,
Murphy writes: . '

... it was widely assumed that the actual building °
of a master schedule,’involving so many variables

and calling- for so many administrative decisions,
was far too complex and subtle for autonation.

Iy ‘Clemen! Johnuon, Educational Uses of Computers:
n Intxoduct on (Chicago: Rand HcNauy, 1971$, P .VEI

¥
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-~ -
Computers, to be sure, have proved themselves invaluable
for all kinds of routine data protessing in schools,
but most people (including computer manufacturers
themselves) discounted the feasibility of programming
the intricacies of a master schedule. In the face of ¢
this ‘general skepticism, experimenters nonetheless .
persisted in the belief that schedulxng could be
automated.
Th EHE BUSUING Yeaity, Coupyter techuSlogy Bas bewh
advanced at an astonishing pace. Computerized scheduling
has come, accordingly, .to be viewed by more and more school
administrators as a viable alternate scheduling approach.
Today, there is ample proof that computer-assisted .
. master schedullnq has become an established aspect Of

' educational administration not only in the United States,

but‘also in sgveral other countries, notably England and *
Norway. The literature, since the mid-1960's, abounds
with reports on ccmputer—assxsted scheduling. 3
The eVer‘lnCl‘BaElng number of penodmal articles .
and books dealing with ccmputez—as!isted scheduling revolves
.. akound two very different timetabling problems.
On the one hand, :he_re‘ is the master scheduling
) problem which deals with the difficult task of constructing
by computer a complete set of timetables for a school by | ‘y‘ o
watohing fhestizee baafc eionbntaoiinastor sohbduidngy =
teachers, courses and rooms "in the best possible pattern,

avoiding conflicts or resolving them, for the greatest good

2Judith Murphy, School Scheduling by Computer:
The StOZx\Of GASP (New York: Educational Facilities

Laboratories, 1964), p. 1. & . !

Py e



. “
for the greatest number of students and teachers."’
On the other hand, there is the sectioning problem,

which is sometimes referred to as student scheduling or
class loading, which deals with the apparently simpler task
of assigning the appropriate number of gtudents to each of
the class sections within the already-cc\nstructed masty
schedule "in such a way that the pupil is assigned to a
class section of every course he has requested, and that /-\'\
each of the class sections to which he is assigned meets
at’a different time."?
Today, unlike' two decades ago, the computer software
is comnercially available in several countries for school

administrators to éffectively tackle both of these very S

different txmetablxng problems.
Whereas this study focuses exclusively upon' thd "
.master schedulin’g problem, this review of the literature
will necessarily contain some references to the sectioning
problem. It will, however, be purposefully de-enphasized,
for the researcher is of the opinion ‘that the sectioning
problem would have very limited implications for school
administrators throughout ‘the Province where fewer than
: twenty-five schools have g enrolment of more than. 500.
" Furthermore, the researchex‘ strongly contends that the
3 - : ' B -
31bid. ,’p; 4. o .
& 4puane E., Richardson and J6hn L. Clark, "Subject
* Promotion and Computer schedulinq,' School Prdgress,
XXXVIII (January, 1969), 66
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construction of the maskex schedule by computer is by far
the more important and more challengmq thanizatlﬂnal task
which needs to be studied.

Having experimented during 1973 with the American
Stanford School Scheduling System, Price concluded that:™

The basic purpose of this study was to focus
attention on master scheduling, its problems and N
theé potential of computer generated master scheduling
in the Province of'Newfoundland. The researcher ,
feels that this purpose has been achieved and that
this research effort has revealedsthe need for -
‘increased attention in this area. S

That thesis research with the Stanford School
Scheduling System, which was the first systemauc study of

computerxzed scheduling t.o have been undertakan Ln this

_ Province, produced an incomplete and therefoie unuseable

computer-generated master schedule for 1973-74 ‘for Lestef
Pearson Memcxi(ag High School at Wesleyville. Nevertheless;
Price.was encouraged by the.results and recommended that:
Computer scheduling should be thoroughly studied
with emphasis on finding .a' computer scheduling
system adaptable to high ‘schools in this province. ° *
It is likely that there-are many systems availablg
that are worthy of investiyation and development.?® -

However; prior to this study, no computer master

. scheduling program had bgen'found that could have been

used successfully by high'sch'oux administiators throughout

Joseph Prics, "An Investigation of-the Practices,
Broblems, and Potential Associated with Computer Generated'
Master Scheduling for High Schools in Newfoundland and
Labrador” (unpublished Master's thesis,, Memorial University
of Newfoundland, 1904), p. 212,

6.

/ . ibid.; ps 214. i
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the fProvince. It’would appear that neither the Department

of Education nor Memorial University of Newfoundland has -4

felt compelled to conduct any research in this area during o BT

the past decade. Presumably, computenzaé :cheduAg was. - __i
5 |

judged not to be an important issue.

5 . g
° COMPUTER SOFTWARE AVAILABLE FOR SECTIONING
-

( . o : 2 K o o . |

Several comp *scheduling’ pré ; are: y: o« M |

available commercially to facilitate the scheduling of .
students to classes after the.maste’r schedule has been

constructed either manually or by" computer. P - ST

\ " . B ‘one mmpuuz schedulmg p:oqxam which has gamad i

wide use and acceptance by -American “school/ authorities is’ 1

Class Load:dnd Student Scheduling, or CLASS as it is often -5 f

referred to, which was developed by lﬂtarnlt:ionni.susimans '

uachiﬁe; in the early 1960's. CLASS has been Jjudged to be'”
"extremely valuable in the lnrge convennonu high school

where many sections of the same course are offéud. e

. Another student schedniing program which is very L. 1 | )
popular in the Unitéd stncea u Unlimited Pe:enua). Dita. .-, * |

r_h:ough Automtion Technology in Educatiop, or UPBATE, vhich

was Gevaloped in 1963 by the Tova za“anonal.qromauon " Rl

i .
S Cantre of tha University of Iowa. It is capable of’ making

“au many as 100,000 ‘tried forlone pupil ba!ora uttlinq on

. E :
Robert W. Heller Lsnnud u. Chaffee,. nnd Ronald .
G. Davison, "Two Computar: d School Scheduling quqx'mu - -
Analyzed,' NASSP Bulletin, LVIIT (uuqh, 1974), 65.,
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.a schedule .
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‘ . .
.. [Which/ results in better pupil schedules

and better class balance than is the case with hand
scheduling."8

A third éeceioning program which is being used

" extensivély by American school adm:.nxstrators is Student.

schedulmg Fixed Tme Patterns, or SAFE, which is noted
for "its large capacxty, ie., a scheduling speed of 125
students per minute ... L‘ihxch] can accopmodate semester
full—year courses and produces student and course :
gb:ﬁanca:mn that reflects’ nideyear chanqes.("g "
' 'Similarly, in Canada, cpmpute); scheduling prog:gms
aré commetc:.ally available for sectioning. : In Manitoba,

the Hanltcba Student Scheduu.ng System, which was first

used in 1972, has proven to be "of invaluable asaistance

in providing students with 'individual' timetables."0

In gittario, the Ontario Student Scheduling Syster, which '

S m )
-{s pnly one of saveral cémponents of .he Educational

Computing Network of Ontario, i# “a sophisticated and

economical system designed to aid in creating student

timetables."!!

& [ €
P
Spuane E. Richardson and dohn L. Clark, "Under-
stalding the Process of Computer Scheduling," School
Progress, XXXVIII (Rebruary, 1969),:55.

sﬂeller, Chaffee, .and Davison, op. _1\;‘.4’1:. ?5.
Sehiboi Administration syatem," Department of
zducauon, winnipeg, Manitoba, 1972

Y "The Educational Computing Network of Ontario

(ECNO) ," Hiniucry of Education, Toronto, Onturin, n.d.
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Fast contends that computer-assisted sectioning
makes it possible for schools to improve the educational
experiences of students by:

+.. providing more time for counsellors to work with
individual pupils in the selection of courses to be
scheduled; .

providing printed schedules either prior to or
at the opening of school; i
facilitating educational planning through the
‘availability of enrollment, asshignment, class size,
and related im‘.omatun immediately following .
the uchadulinq; N, b

balaqcinq the size and’composition 6f classes; and,

permitting unlipited attempts ‘:o schedule a student;
which will ‘res is -in a program of studies preferred
by the student. & 7

.
Whereas ioning by could be

for the very large schools, such as those A@drican schools

with enrolments of. 1000 or more, it would apparently not

‘be ‘very béneficial for the hundreds of much smaller schools

land and Labrador. Student scheduling
is not the major timetabling problem confronting high school

admini ‘s.in this. P The real problem is the

master lchadule.
l-‘ocuuing upun the marn:s of sectioning versus

master ucheduunq, &u British educator offers this

perspective \ X . .
‘In{1962, two of the headmaster lecturers at the
Minist: Feduxus, having made enquiries of several
12;ames J.<Fhst, "Advantages of Student Scheduling
by Computer," NASSP Bulletin, LIII.(January, 1969), 30.
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computer experts, agreed that potentially the electronic

\ computer offered enormous possibilities to those faced
. . \nth the”ever increasing task of organising the academic

HI programme of a school, particularly a secondary school.
They discovered that in the USA and Canada considerable
progress had been mhde by-individuals, universities and
computer firms particularly in the directioh of 'student
seheduling® which is the allocation of students to groups
.to take specific subjects. This has an application in

British school system, but only Eg a limited degree,
and is hardly the main problem here. ]

h This assessment of t_he timetabling issue.in England
"in 1975 is very similar; the reseaicher would argue, to the
: -, present umetabling situation in this, Province. Obviously,
__' ccmputer sectioninq programs would be less in this %
* . Province than computer master’ schaduling@“g douid bes ¢
v . ) 3 .

COMPUTER SOPTNAR.E‘: A\IAIL‘ABLB FOR MASTER SCHEDULING

Throuqhout Can-da today, there is no one computer
scheduling program that is being used extensively by high
s;hool administrators primarily for the construction of
= " fhe master schedule. The educational coapating services

which have been established in' the provinces of Ontario,
Manitcba, jAlberta and British Columbia focus primarily upon
utndentvsched::uﬁg, ‘grade reporting, computer-assisted
instruction and student guidance information. Any emphasis »
upon master scheduling is apparently of a secondary nature.
. TIllustrative of this Canadian trend is the Manitoba
" secondary' Schools Computer Network, wl;!.ch was eléablished

N L N .

i 13, E. Egner, "School Timetabling and the - -
] Computer," British' ouxnal of Educational Technolo:
VI (October,




in 1973. Of its multi-purpose thrust, Luba writes: 3
In what ways can the school principals be assisted
by the computer? The principal can use the computer
to maintain a master student file, including each
student's academic credits. Updating and accessing
student records becomes a more efficient and, as one
Manitoba school principal has indicated, a pleasant
task. - Furthermore, the terminal can be used outside
- regular hours. During the past year we experimented
with a scheduling package in some high schools using
the network utility. The schedules were processed by
the computer; conflicts were removed and individual
student timetables were printed. Reallzing that the
printing of student timetables would require several
. hours of clock time and that' the network policy is
for schools to do their administrative work only when
the terminal is not being used in instruction, the
terminal was set up at 4:30 p.m. to print student
timetables and was left unattended to continue with
the printing until the job was completed. Much to
their pleasant surprise the principals found in the
morning a-complete printout of student timetables
neatly piled on the floor. In essence we difcovered
that the school terminal can be used 24 hours a day

‘ " barring any computer down time in the absence of an

attendant. Some other possible computer uses by
school principals,are in the areas-of student report
- cards, attendance, school accounting and school
. payroll. These are beipg investigated at p:esent
for future development.

Clearly, the Manitoba Seconda;y,Schoals Computer Network

- can assist principals with some of the administrative tasks;

‘however, it is not présently being used significantly for
the annual constriction of master schedules. '
In the United ‘States and England’ today, there exists
a variety of very #ophisticated. computer master' scheduling
programs which have been expressly desighed, and then very

significantly perfected, to "complete the entire process

\ L4peter M.  Luba, "Computers in Maniteba %Schools;"
Education Canada, XV (Winter, 1975) 46. .
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. . .
of assigning times, rooms, tegchers, and students to classes
W15 '

. Two exemplary Americax:)/pxograms which ‘#ocus upon
the entire construction of the' master schedule are the
Generalized Academic Simulation Programsy or GASP, and the
Stanford School Scheduling, system, which is sometimes
referred to as SSSS.

Generalized Academic Simulation Prograhs
< .
The seneraWamic Simulation Programs.was
devéloped during.the™edfly 1960's by Robert Holz at the

Massachusetts Institute of Technology at Cambridge. It

was first used successfully by three American high schools

during the 1963-64 school year. Of the feasibility of

. programming the intricacies of the master schedule with

GASP, Murphy comments: . . .
GASP has now demonstrated that automation can
go' beyond sectioning and actually produce the master
“*9schedule itself. - Not only.does the program perform
faster and more efficiently than'the most ingenious
and .tireless schoolman, but--much more important--
it produces a schedule that takes .fuller account of
student and teacher preferences, of innovations like
team teaching.that complicate schedule-making, and
of almost any array of circumstances peculiar to the
school in question, GASP's value is demonstrable,

above all, for sch s introducing new practices.
The initial/Experiences of master scheduling with

the Generalized Academic Simulation Programs has apparently

demonstrated that:

5peller, Chaffee, and Davison, gp. git., b. 66.

Murphy, op. git., . 2.
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1. A schedule of great complexity ... can be built
by computer at less over-all-cost than.if it were done -
_by hand by an administrator.

2. The computer-built schedule has feuer conflicts than
does the handmade schedule.

3. Class lists, room utilization lists, teacher

schedules, and-student schedyles are extremely accurate. .
For a modular schedule such fists are almost impossible

‘¥to develop accurately by hand except at great cost in
time and money. ¥
4. The greatest advantage to the schodl of a computer-

built'modular schedule is that the scheduler, in the

5 rprocess of generating his ;nasta:: schedule, is able to

construct a large number of preliminary schedules.

He can analyze each and then incorporate improvements

in each succeeding run until he reaches a satisfactory
and workable combination of courses, time allgcations,
', teachers, Hd rooms thhxn the scope the schael has *

1ndicabed >

Havan been totally satuhed \'lth the 1964-65

 mister schedule produced through the Gateialived Acaﬂemxc

Simulation Proqrum_s, one American school -administrator*
summarized his experience in this glowing fashion: .

What once had taken months to accomplish can now be
achieved in a relatively short period of -time. It is
now possible, through the use of the IBM 7094 computer,
to ‘construct an entire school program,. regardless of
_its intricacies and complexities, within a minimal

span of tife and with an optimumof efficiengy.18

Dulplte~th€ éxcellent technical cf.lpabilitlgs of -the'

‘Generalized Academic Simulgtion Programs, Murphy cautions:

It has been widely recognized, in recent years,
that eaucacionnl innovations--such as team teaching;

, television--
succeed in impxovinq 1natruction to the exterdt that .,
they reflect careful, planninq.

1piq., p.s11.
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: ..
Applied as stylish gimmicks or imposed by administrative
fiat, they are apt to contribute little to a school
Beyond ready publicity in the local pape:. . \

.So with GASP ... it can pxuvxZe major help in
carrying out well-laid plans, and contribute mechanistic
patience and accuracy to scheduling a 'school program that
has been carefully designed to reflect -administrative - ~
policy; recommendation by- teachers and guidancé staff, Vs
student and parent choices. But if thé school dreams up. 1§ _j
a progran that won't fit into t# existing planty the
computer won't' create extra rooms (though it c; n- imptove e
- the use to-which you put the ones you have). You can't, . -
expect the computer to schedule eight classes into a
seven-period' day. ‘The computer unaided cay't solve,
such chronic problems as‘'how to cram band practice or
athletics or an excess’ of electives into-an already B
crowded schedule.” Tt is essential, in short, for the ' gk
human scheduler--the principal, or his-assistant-- -
to make mebrignt decisions before feedlng data 1nt0 ‘.
‘the computer. :

= n -~ Even thuuqh the Gerieralized Acadenic Simulation

Prograps is a poverful aid. in. the construction of master S

a schedules, school administrators must fealiz§ that:.

- " It cannot make basic administrative dechions,’it. - '
4 : « cannot-solve knotty problems by inventing solutions, « '
DR it cannot cure flaws inherent.in the school's educational

. program, -its planning, or its plant. -.'One hundred

" pat cent Space ntilisabion, chmplete Sreedom bf eholde
of subjects for students, and the satisfaction of all
time preferences . for instructors, are examples of 20
1deals which will not be realized,' says Mr. Holz.’

/ An'i dent, ive of GASP and - v
Class Loading and-Student’ Schedunng, or CLASS, during the - »
early .1970's revéaled that each-of these scheduling’ pmgrams

,had its limitations. The pro:sct evaluatcrs discuss the

wedknesses of GASP'as £ollow

193pid., pp: 21-22. t ) i {

20144, po 33. DR T
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Its dxffxculty lies in the need of the staff to gain
proficiency in the skills it demands, and in .accepting
its agsumptions about variability in the school program.
The p:. ot schools found that many of the problems

arisi Sm;heg efforts with GASP stemmed from
constraints Eieq to localized needs gr limitations.
These included ‘teacher and room problems due to limited
physical facilities; problems with irregular, lunch
periéds; “the difficulty of scheduling physical education
and band classes during-the regular school day and the
completion of ties between large groups and small group
classes.

Timetable construction presented difficulties. with"
the result that ‘the GASP scheduler still had -to build
a significant portion of his'timetable manually and
then lock it into GASP.. It was also weak in terms of’
its ability to detect érrors in the input data.. An
improvement that would save much frustration would be
some sort of internal safeguard that would prevent
spurious information from ruining a total run which,
in turn, increases the cost. As 1t presently stands,
one must adopt a "try it and see" igpproach running the
risk of higher computer costs throigh repetitious
error-correcting runs.

It is reasonable to assume that improvements will
be continually made to GASP by its ‘creator, Robert Holz. °
. Murphy explams reassunngly. :

... GASP in its second year of pzoductmn was alrsady
in its first revision. Revisions will continue to be
made, partly as the result of practical experience with
GASP, partly as the result of advances in relevant
theory. The changes to date have come about entirely
from production experience with GASP. 'The basic
algorithms and heuristics guxd}gg the program have
proven generally satisfactory.? . A

Know;mg what., the Generalized Academic smulation

Pxogra.ms can do, as well as what it can not do, Murphy

concludes: ' . ’ )

lﬂeuez,phaffee, and Davisun, op. cit., pp. 80~ 91,

zzﬁurphy: op. cit., p. 35.
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There is no uze undervaluing GASP, as ultracobnservative
schoolmen tend to do ("It can't be done"), nor in
overrating it, as enthusiastic school reformers do

("Computexs will solve all our problems"). The
impo; still remain impossible, but GASP
will mogh~ ively §° we know how to

“order it to .perfom

-

Stanford ‘School s::heduling System

The Stanford School Scheduling System was developed
during.the early 1960'3 by. Robe:t Oakford, Robert Bush and
Dwight Allen at Stanfozd University in California. It v}u\

\
schbol yeu. " P

The Stanford School Scheduling System, or ssss, is

. nO%ed for its abllzty to schedule’ cuxricular lnnovatx.uns.r,

o B As a g a
mnster schedule:

Regarding A\hiu innovative ‘thrust of the Stanford School’
Scheduling System, Allen writes in a salesmanlike manner:

... the freedom to schedule alternatives'asks the
educator to reexamine his school's objectives, the goals
of individual courses, .and the overall organization

. of his ‘instructional-program. Therefore, the real
mission ... l.s\fgot just to weave the.curriculum, staff,
students, and cilities into a whole, but to ‘challenge
old patterns and methods by providing alternatives that
*can range over a far greater iun‘iculu, methddological,,
and administrative spectrum. . - s |

lized q)mputer program “for constructing

a asslgninq students to classes, the ’ \
XY
Scanford School schedulinq System does not aiqniﬂcantly

differ from GASP. Murphy offers this comparison: .

ﬂl!bid. v D 8%

24pon D. Bushnell and Dwight W. Allen (eds.), The

. uter in American Education (New-York: .John Wiley & Sons, _
89,5 B2 i ’ .
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GASP is equipped to schedule as many as 4,000 courses,
compared to Stanford's 500, and an unlimited number of
students as compared to Stanford's 3,000. On the ofher
hand, the Stanford system can schedule up to 18 tedchers
per teaching team, as against GASP's 5 (useful for
scheduling -departmental meetings, extra-durricular -
activities, etc.), and Stanford, unlike GASP, can

specify two alternatives for each course for each Q

student. But from the practical point of view of

the schoolman, the two programs are pretty much alike
in performance, and differ little in their ability to®
handle the range of variables an experimenting school
might want--with respect to number of class periods,
variation in period length, maximum number of modules,
daily or weekly meetings, ties among small, medium,
and large g;ggps, ssquencing of group and course i
phases, etc. \ .

Withm three years of ‘its inczuducuon to American

school administrators, thé Stanford School Schedulind\Sybtem™\

which has been described as "a more sophisticated. s::hame"z6

» .
than GASP, had conclusively proven its tachnicu! capahility

to satisfactorily construct the master u:hedule for dxffe:ant

_ schools.. Of its growing po_?qhancy, Allen pzoudly—{:oments'

Thirty-three schedules now.'in use were constructed o
at the Stanford Computer Center using SSSS. Twenty-six
of these schedulés, involving -approximately 25,000
students, were used for a complex modular design or
flexible schedule. Eleven oOf the schools were in
California, six in Orggon, four in Nevada, four.in
Colorado, two in Ariz¢na, and‘one each in Utah, Iowa,
Michigan, Arkansa: d Pennsylvania, as wéll as Yamato

. High School, an.Air Force Dependents schgol 1§ Tokyo.ﬂ

Users of the Stanford School Schaduliné System did,

however, encounter sorie. timetabling difficulties during its
" .

zsl;lu:phi(, op. ‘cit., p. 41, ’ . . .

261pias -

»
27pushnell and AllefRop. cit., py 55.
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\
early developmental stage. Murphy explains:

The Stahfora people are candid about the difficulties

revealed by early runs-~notably in sequencing classes

in the same subject and in balancing class size. In

general, problems in the first area resulted from.the

schools' failure to specify compatible time patterns

and parameters; problems in'the second area stemmed

from Stanford's assumption that any serious' imbalance

courd best be handled by administrative’intervention.

With these exceptions, Stanford reports that all schools

involved in the first year found general satisfaction in

their automated schedules and are continuing in they

experiment. Revisions in the system and further.school
" experience in uging it are expected to produce much

better results. B . .

CugTizant of Ehe Hiued for Fefinemeat of the Stanford

School schéduung System, so that it would even better meet "

4 -
the ﬂnnual master scheduling needs of Amer:l.can hlgh Bchnol
admxnxstrators, Allen elaborates:

In'addition to expanding nearly all of the hasx? input
parameters, several pex‘ipheral services have been added
to the system. The input parameters for SSSS will _
isently allow almost ardy feasible educational ‘design
any high school upto 3500 students (this limit can
be expanded) . Success in any computer system depends,
however, on valid input; often the more complex the
system, the mpre complex the input and, consequently,
the more opportunity for human error. To solve this
acute problem with scheduling data; a special auditing

undred possible logicdl and clerical errors. This
pyocedure has proved valuable in assunng‘ valid l.nput

ta; further, it has saved hundreds .of houz‘ of s
(anual ‘analysis -and cérrection searches.| Even more
important, this data-auditing procedure provides a
complete analysis of the input requests,/ enabling the
scheduling consultant to predict major pzoblems and
potential success prior to actual generation of "the © =
schedule. Thousands of dollars have already ?sen :
saved by avc;ding the needless computer runs.

28M.|rphy‘, op. git., p. 42.

298yshnell and Allen, op. cit., pp. 55-56. v
2 S
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Emphasizing the impagtance of computer scheduling

as a means. of freeing the school program from conventional
restraints and opening the way for curricular flexibility

and innovation, Allen argue:

Communications and transportation have made the vast

power of the modern computer available to evegy school
in America. The question is: do schoolmen have the

courage, and £ ht to use the now that it
is avaﬁable? With many more students, with much more
to teach ... the need for educationdl innovation has

never been more acute. .fhe power of the modern computer

stands ready to assiste3
.

coMpPUTER SCHEDULING EXPERIMENTS IN NEWFOUNDLAND .

Whereas the educational system of the Province of’
Newfoundland and Labrador has been totally unaffected by
the very significant world-wide progress which has been
made in computer-assisted master scheduling during the past

two decades, a small number of anfoundland high school

administrators were not totally disi in ized

schedulmq.

Prior to this, rasearch with the Norwegian Nor-Data
School Scheduling System, three gomputerized timetdbling

feasibility profects were undertaken at Newfoundland and

.1
Labra‘dcx Computer sérvicas Limited during the past decade_.u

'thh three different computez master schedulxng programs.

Each of these attempts at findigg a locally vfahla computer

Taster scheduling program resulted in incomplete,. Fnd
e By wo Py
BDM
“Murphy, op. cit., p. 42.
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.
therefore unuseable, computer-generated master schedules./
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Each of these thlee computer scheduling programs was judged

by the participating school administrators as well as th
programme analysts at Newfoundland and Labrador Computer‘
Services Limited to be unsuitable for use throughout’ “"F

Province. ;

Stanford School Scheduling’ System
With the ‘cooperation and technical assistance of

land and Labrador Ct

Services Limited, Price

'
. experimented with the Stanford School Scheduling' System

during 19 72-73 B

In defense of his selectxon of -an’ American comput »

scheduhng program for thesis research on the pogentul of]|
computer-generated master scheduling £6r hi’gh schools in
this Prvovince, Price logically argues:
To develop from the very beginning a new computer
,\“pzoqram necessaryto generate a master schedule would

Have blreen very complex, and'would have required a
tremerfdous knowledge of computer technology, several

years of testing, and large financial resources. Bince

much substantial and pioneering, work.had previously

been done to develop school scheduling computer systems;

the researcher elected to choose one from the two most,
sophisticated systems, -or packages, available. These

\

|

were the General Academic Scheduling Package (GASP) and

the Stanford School Scheduling System (SSSS).. After
investigating these computer sched \g packages, th
Stanford School Scheduling Systew’was selected .
because ‘of its fl-ﬂbxlicy and adaptability to unique
school situations.

To fully emphasize the.potential of the Stanford

.School Scheduling Sys}e'm for high' school administrators

3lprice, op. cit., p. 124.
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% ®
. - .
+ throughout Newfoundland and Labrador, Price summarizas the ¢
|
, success of SSSS in the United States as follows:' E oo m

- The SSSS has been subjected to a rather thcrouqh‘
ts:t' which began in the summer of 1963.and is

B inuing through the present. From 1963 to 1968,

315. schedples were constructed for more than 100 B

ent schools. Having once tried the system, oo

ools have continued to use ‘it. ¢

M Schedules have“been Eonstructed for schools ranging
size fpom 113 stpdents to 4,618 students and ranging,
in geographical location from Pennsylvania to Yamato,
apan. A few of these schedules have fnvolved only ° !'

traditional single-phase course structures, but most
% of themspave involved multiphase course structuresy .

incorporating many of the educational ohjectxves B
foscezed by flexible schedullng. - !

i The scheduling effectiveness of ‘the SSS§ depends to: -+
: a large extent.upon the expectations of the individual -
# 4 user. However, when compared to alternative scheduling '
R systems, the SSSS ranks very favourably. .In terms of
the number of coufe requests satisfied, it has proven

5 its capabilitiés, %though it still, falls short of the
. 3 . theoretical ideal.

" Despite the promise of.‘ the S\;‘an}otd schcol scheduiing
. System as a.potentially locally viahle computer scheduling
" program, Price encountered limitedsuccess in developing
the compute;}-}qengr;ated master schedule for 19;13;14 Tor A

. . Lestér Pearson Mgmorial High School at Wesleyville largely

"Because of she inadequacieg within the Stanford ‘School
W33 . i

Of the apparent technical deficiencies within the

: Scheduling System ....

American Stanford School Scheduling Systeni, Price further

; €laborates:
' © i 139-140 s B S
s 0 P ¢ PP« ! . :
394, - :
. ihd., P ML A
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Generally speaking, the computer was unable to completely
schedule any Of the grade level schedules. Collectively,
this meant that a major portion of the school master
.schedule was not completed. The manual grade level
schedules were all finished and, consequently, the school
master schedule’was satisfactory to all concerned. All
but a few of the restrictive measures such as doi
periods were honoured by the manual schedule. In order
for the computer schedule to achieve its' maximized
status, all restrictions, except in Industrial Arts
and Home Economics had to be removed. This led to an
unsatisfactory result because original course plans had
to be altered. This meant that the school was back to
the age-old problem of modifying the school program to
meet scheduling demands. For some undetermined reason
the computer assigned’almost all four period courses
to the same time pattern. That is, the same period on
Monday, Wednesday, Thursday and Friday. The only
. courseg in which this did not happen were those that
the scheduler changed to four phases of one period~each.
The computer also scheduled the courses and teachers
at the expense of producing many conflicts in student
schedules. In other worSS, the computer master schedule,
in its present form, prevented many students_from
attending several of stheir requued courses.

B3
3 For several' reasons, this first computer-assisted

master scheduling feasibility study to be undertaken in
, . B

" this Province, whith was endorsed by the Department of -

o > .
Education#l Administration at MemoriaM University of

“Newfoundland, met with very little success. Accordinglyd

Price concluded that: g
the efforts of this study showed that much more -
varied research will be required before any ‘advantages
for computer seheduling can'be claimkd. The researcher
is still optimistic, but before computers can be of any
assistance in Newfoundland high schools, either a new
system of schedulihg must be developed or a system
different from the one used in this study must be found.
The Stanford School Scheduling System is desiged to
accommodate studehts in a more flexible institution

such as a University. In Newfoundland high schools,
students spend mdst of-their time in scheduled classes

31pid., pp. 173-182. Q
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with little or no study time and that .results in
increased . scheduling digficulties too great for
systems like the SSSS.

It is understandable, therefore, tﬁ: Price judged

that "The Stanford School Scheduling System is not suitable
to the needs

Jmewfoun'diand high schools given the present W

operating environment. "3

Several yedrs later, when advising the researcher

regarding this sfudy-on master scheduling,

Price still maintains that:

unless 5SS has been extensively revised, it will
not prove to be useful to the average Newfoundland
school which operates on a 5 hour/7 period day.

I would certainly be hesitant in recommending
replication using SSSS. There are many such programs
on the market, both in Canada and the United States.

A more suitable systen might prove to be more  productive
than my own effort.

Columbia Schoc% heduling System ;
Durifig 1979, Columbia Computing Services ‘Limited

’ ’ )
of Vancouver, British Columbia, initiated a feasibility .

project with land and Labrad r Services
Limited to ascertain whether its computer magter scheduling’

program, the Columbia School Scheduling System,,would be
5 i BARe

useable land and Lahrador.

The four St. John's high schbols that wera selected
51pid.; p. 196,

3"n>xd‘, . 209. -

,
etter to researcher from Joseph Price, Fortune
Collegiata, Fortune, Newfoundland, February 24,
.




~ ¥
39
for this computerized timetabling project were Beaconsfield
High School, Bishops College, Gonzaga High School and Pringe
of Wales Collegiate. M
. The Columbia School Scheduling System is presently
being used by more than 200 schools in the United States
and Canada, particularly British Columbia, Saskatchewan and
Alberta. Apparent}y, there is a high degree of satisfaction
oG tha useE BF this scheduling system. 38
With the exception of Gonzaga High School, which .

Ele .

did obtain an master schedule

for the 1979-80 school year, all of the participants in this
timetabling experiment concluded that the Columbia School

. A
Scheduling System, with its primary emphasis ofi the student

scheduling problem and the record-keeping task of school _

’admi‘.iszrudzs, was not ‘a.locally viable computer master

scheduling program fox high schools throughout Newfoundland

, and Labrador. % < *

. Of this frustrating attempt at master schedulinq.

.. by ccn\putex, the p:incxyal of Bishops College observed.

... the time frame in which this projéct was tc ba
developed was somewhat constrained. This ‘fact caused
those involved to be pressed to find a workable schedule
without the necessary preliminary briefing and guidance
thaf might have avoided some of the frustrated effort
and futile to apply technol to

. high school uchedulinq by, two well-meaning groups
neither of whom !ully understood the other's "modus
operandi."

”Letter to K. F Hann ftom G. A. CENQA,
land and L Services Limited,
St. John's, plewfoundhnd, March 5, 1979. "




¢ A £ifth problem immediately recognized by the
representative from Columbia Comphting Services was
that of the lack of free-time for students which is
i very desirable if the computer is to have the .
. flexibility necessary to provide a workable schedule.

., In summary, it is perhaps fair to say ‘that the

computer cannot be blamed for some of the problems
encountered with this pilot project. Certain
conditions that pertain té this school perhaps impeded
the full utilization of the computer. in the business
of building.a workable schedule.

In time these conditions may change such that
the computer would be of real assistance in our
s efforts. As it pertains to tHis pilot project,
3 however, the writer must 'state 'that the attempt
2y to use the computer ‘to provide a school schedule.

wds less than satisfactory.
Having experiénced a reasonable amount of success
. .~ with the Colunbia School Scheduling System, the assistant
principal of G:Azaqa High School assessed &he project much

" more ly. Martin :

... the Piogram has been véry' educational and ..
worth the time end effort expended. We are ptobably
further ahead now than at any other time. Teachers
have already received tentative schedules and for the
& first time all students, ... have received,Verification *
. . Slips for the 1979-80 school year.

alize that a great deal of updating has to be
finispfed in August because of ‘the failures, transfers,
cour; e'tequest changes, etc., but I look forward to
' .the final printouts. At that time the information -
' ) available will save a tremendous amount of work and
2 time. 3
o summary ... the Program has been very worthwhile
and has many potitivs aspects for-use in our school.

’

39 etter to Ralph Alcock from H. aeqinald Tilley, .
Bishops College, St. John's, Newfoundland, June 21, 1978,

40retter to-Ralph Alcock from John J. Martin,
Gonzaga High School, St. John's, Newfoundland, June 22,
1979, : L




arose during this timetabling project with the Canadian
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I view of the many téchnical problems, ‘as well as

the various programming difficulties, which unexpectedly ¥
-

Columbia School Scheduling Sisc‘sm, an’ applications software

specialist at land and Labrador C Services
Limited concluded: : >
: 4 .
I would not recommend the acguisibion of this
package as a scheduling sxitem with our school system
as it presently operates.

Clearly, Newfoundland and Labrador Computer Services

Limited (NLCS) has judged this compytgrized master scheduling

project a failure. ,One of its senidt systems consultants
has stated:

Of the “four schools participating in the projéct, only
one, Gonzaga Regional High School, can bé considered
as having had a successful pilot projec e lack of
success of the other schools can be attributed to . -
either the inability of the system :iﬁttny their

needs-or-the unavailability of school staff members

e t© ly test the-scheduling syst

far from successful no further action is anticxpated
on behalf of NLCS. The system, however, remains )
resident on the NLCS computer for an &'Adefxnite period
of time should potential clients require its use. It
should be pointed out, however, that the initiative

r for su¢ch ,ysage would necessarily come from potential
clients.? . » s

K since the pilot project, in total, was considered

4

*Ljanet L. Parsons, "Columbia School Scheduling
Post Mortem, " Report to Committee Investigating Schodbk
Scheduling Systems, 1dnd and Lab:

Services Limited, St. John's, Newfoundland, July» 12, 1979.

421 0tter to Melvin Hong from Ralph T. Alcock,
Newfqundland and Labrador Compiter Services Limited,
‘ehn!s, Newfoundland, January 14, 1980.
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It is apparent that the Columpia schoox Scheduling
System, like the Stanford School Scneduung System, has very
little, if any, potential use for high school administrators
throughout Newfoundland and Labrador.

Both.of these computerized timetabling feasibility
studies may have been unsuccessful becanse these pnttic\llar
computer master scheduling programs were not really desigmzd
b N ‘to accomplish what the expbrimenters vmnted  thdm to do. ' The
L Stanford School Schnduhnq Systém'was expteuly danqned for -

mdaular and flexible scheduling, not tndittonnl ichaduling.

i
ot
he” ‘colunbia School Scheduling Syste.m is primarily concirned
i .
: with dectioning and student record-keeping, not master :
- scheduling. “. :

The principles of tinetubllng upon which these two
computer scheduling proq:m have been developed are see.mngly
incompatible with the timetabling pmxo.ophy and nnf_hadoloqy
adhered to by high school -dminxu:aton throughout «:he

\ i Ry ding the’ | School Scheduling sysm,
Price. concluded ‘that “Its design can only accommodate schools

with flexible ncheduung practices. 43

Regarding t.he Colunbia
. School Scheduling System, Parsons céncludad that "At present,

this system vlould be of m3jor use as

‘possibly A marks

. . . reportinq system Eop{zr m:huols."“
't & s, .
! ' ) ‘31’:1:-, op. cit., p. 206.. . o -
. -

“Patlonl, op. civ.. P- 75 5




Ontario School Scheduling System ' i
f During the 1973-74 school year, the Ontario Institute
for Studies i 'Bducation (0ISE) initiated a feasibility study

on master scheduunq with land and Labrador C

Services Lxmited using its computer scheduung program, -the
Ontario School Scheduling System. The only St. John's school’
that participated in thisvptoject‘ was Gonzaga'High School.

- ' The NLCS mandger of scientific services has informéd

the that this. computerized master scheduling project

was a éamplete failure, possibly due to the 1ncompat1b111ty

of the OISE ccmputer scheduling progxam, the umatabling
P O — :

needs ‘of Gonzaga High School and’the computer hardware at

1and and Labrador Computer. Services Limited. 5o © +
problematic, were the initial organizational efforts of
this experiment that it was aborted before any ‘timetable -

construction runs were even’attempted.

B3 ‘NORWEGIAN NOR-DATA SCHOOL SCHEDULING SYSTEM

A 'computer scheduling program with a-very distinct
diffetence is the Nor-Data School Scheduling System, which

was developed during 1966 by Harald tichalsen through the

Engineering Research' Foundation of the Technical: University

of Norway at Trondheim in Norway. Unlike most American’ o
d Canadian’ conputer scheduling programs, the Noxvegian

t ¥ Nor%;a School . Scheduling System focuses exc]usively upon

| constrgcting the Echocl‘a maBtar schedule.
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The Norpegian Nor-Data School Scheduling System does -

yAleal with sectioning, student recozd-keepxng or grade
reporting. “The singular objective of Harald Michalsen and

his associates during the mid-1960's was "to design an

" - operative.program system for any Norwegian school and

if possible find giaiet pitisiptes ¥ar welubion oF e

/master] a'ched;mng problen. 45 uichalsen maintained that

the master scheduling problem was not only more compl).cated,
< biit, BYa0 slqnxfiuantly more imparcant, than the secuomnq
problem. - . .. :
. . s early as 1970, as many as 100 Norvegian. schools
hgé\ppeed for computer-generated master, scheduling, for the
‘Nor-Data School Scheduling System was judged initially by
Norwegian‘school administrators to-be "quite acceptable’
e to the manual schedule.” 46

Since then, the Nor-Data School Scheduling System has been

iderabl red by its . Now, it is being
uséa extensively thioughout Norway. Michalsen estimates

that & llany ‘as 5,000 acceptable master schedules have now

been through the N

nostly for noi-ueqnn schools. In Norvay; computer—genaratad

. master, acheduu,nq is clearly in-vogue. 2 '

‘snauu‘m:nuun, A Working Strategy for Genmeral
.School Schedulings (Trondhéim: e Engineering Research
Foundation at the Technical University of Norway, 1971), .
p. 15. G . L ; 2he,

o
41bia., p. 14,

2 school Schedulxng System,

~

N

-

N
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Since 1970, the Nor-Data School Scheduling System

has been used very successfully by school administrators
47

throughout Sweden and Denmark.

‘Since 1975, the Nor-Data School Scheduling System
has been egually as successfully used by more than 100 -

schools r.hxouggo( England, Buf most notably in &e city -

of Manchester where "all the sectfdary schools which wish.
to use computar-alll.ltad timetabli g have been using it
mutmely for several years."%8 ’

Very much uatiufied with tha fir!t master schedule.
toduced for his school by the Nor-DM:a School Schedulx.nq -
System, one high ‘séhool principal at Manchester repjrts:

Wright Robinson High School ... experienced major
~problems when implementing the 1974-75 lower school
curriculum. Many of the original objectives had to be |
abandoned and temporary solutions adopted because there"
was insufficient time for a major xevui.on of polu:y

During the lu.hloquent year, the schocl deuqned
alternative lower school structures and investigated
their feasibility using the Nor-Data School Scheduling 4
System.” The investigation yielded positive results
which greatly enhanced the quality of the 1975-76

.~ timetablé. Relatively little demand was made on the
time of school personnel, which suggests that thg
computer system could provide all schools with an
invaluable aid to thg planning,and implementation

'of their cuxrlculu:n. 9. 4 .

4 o '
TIbid., p. 15.

48 Letter to nuearchar £rom Brian Whityorth, Local
Unit, Rauding, England,

49y, N. Zarraga-and 5. Bates, "
and Curriculum Planning,
(February, 1980), 107.

omputax 'ri.metabunq
Educational Résearch, XXII
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Prior to ifs being used on a large‘scale in Englard,
the Nor-Data School Scheduling System was thoroughly tested

by the School Timétabling Applications Group (STAG), which

had been established by the British Ministry of Education

to "investigate the system, as well as any other computer
system that purported to produce schowl umetables."s"
Following a five-year testing pefiod, the School
Timetabling Applications Group ‘mcluded that:
... the system is technically excellent; if a school
Submits data that has a solution, the system will ...
£ind_the solutiog or spprosch to'within & Sraction
of one per cent.

Regarding the capabzlitxes of the Noz-Data School

Schedullnq Systen, zarraga writes: .

The problem with British schools lay in the fact.that -
the great majority of schools submit data that contain
impossible and conflicting requests. Because of this,
an iterative version of the system was developed that
enabled schools to solve timetable problems as they
became apparent, ‘rather than wait until the end of the
timetable run as had .formerly beén the case'with computer
timetabling. (This is analagous to manual timetabling.)
The iterative system became operative in-1974, and has
since been used with great success on over 100 schools
«in the UK.

Becauge the systeln can-be trusted to display
‘clearly impossibilities in the data spedification,
it was evident that it could be used to great effect
when planning a schbol's curriculum. -A’school could .‘
quickly assess, by the nature and number of impossi-
bilities shown, whether it would be worthwhile to !
persevere with its current educational philosophy. *
And, ‘as this exercise -could.be conducted relatively
early in the school year, M;. would not be too lagé

\‘, o {r

5015id., p. Q8. :

Slmpia., o 107,




to make major révisions in school policy if the
need arose. ~

Regarding the iterative approach to computerized
scheduling, which is a unigue -feature of the Nor-Data School
Scheduling System, Brookes explains:

e
To guarantee the successful' completion of a school
timetable, a'.computer system must mot-only be capable
of finding a solution to ‘the specifications where one
exists, it /must also be capable of dealing with the
inpossible and conflicting requirements that occur ¥
in the majority of British schools.. In short, the
computer system must be designed so that the operator
can analogue the manual method of timetabling, . The
NOR-DATA School Schaduhng System has been igned
to do precisely this. N

The vast majority of timetable specxfxcations
contain conflisting and impossible requésts. In most.
_cases it is therefore unrealistic.to expect a computer
system to produce.a timetable in a,single run. Just as

a manual timetabler will modify the initial requirements
to overcome timetabling. problems, ;S0 a computer time=
tabling system must permit compromise’during timetablé
construction, Rather than'construct a set of programs

that..of itself makes compromise, tle NOR-DATA System
- adopts an approach thatienables.the school itself to
intervene in problems at.a_ time when solutions are
easiest to find, leaving the bulk of the tedious
construction work to the computer. . r

In practice this means producing a timetable in
several computer runs, stopping at each stage to analyse
and correct impossibilities. For gbvious reasons we
call®this the ;tarayve appzoach. .

In comparison with the Amencan-aevempéh Stanford -

School Scheduling Syster and the Canad:.an-developed Columbia

SChOQl Scheduunq System, the Norwega.an Nor-Data School

521pia., p. 108:
< 5330nn Brookes, CAST Operato: Manual for.the N
Data School Timetabling Sy: (London: Locul Go ermnent

Operational Research URIE, 1979), pp. 1-2.
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Scr;&ing System is, in the opinion of the researcher, s
a much more promising computer master scheduling program
which would appear to have immediate pd‘tent;al application

for high school admini land and

Labrador, as it does in England where the Royal Institute

"0f Public Administration has cohcluded that

t is safe
to say that the Nor-Data System is tife most flexible and
» sophisticated computer timetabling system to appear oy

to date."%4 ’ -

Viewing the computer and the Nor-Data:. School

Scheduling System as managerial tools for high school
~ Y L. o
N administrators, Brookes comments:

A final point, but no less important, is that the
computer is intended as .an aid'to the timetabler rather
than-as his replacement. The computer will not make !
educational decisions, nor is it right that it should, 1
Rather, the computer helps the timetabler by focusing ' ]
his attention on the areas of greatest difficulty and
at the same time relieves him of much of the routine .
work of timetable construction. The whole ph).loscphy
-of the Nor-Data System'is based on the premise that .
all decisions of educatjonal poncy are the proper .
business of the school.3

Even though the initial xe!ulta of scheduling with
. " P thé Nor-Data School scheduung Systdm were "very.encouraging

and superior to any’ systems previously tried,">® the Local *’

. . B
ettt L

4 5430hn Brookes, RIPA User's Guide; Nor-Data Computer .
Assisted School Timetabling (London: Royal Institute of
Public Administration, 1 8), ps 1. p ;

» : w
SSLAHSAC Project Repor: Computer Assisted School .
Timetahling (Tondon: . Local A“tEurItEss Management Services

551bid. ' ‘
and Computer Committee, 1978),.p. 4. !
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Authorities Management Services and Computer Committee in

England initiated a project in 1976 to "evaluate the current

.status and future potential of tomputer timetabling and

k4 o
to facilitate the development, use and improvement of
computer systems which can contribute to effective and
efficient school organisation."3’

. The three ‘computer scheduling programs which were

comparatively studied by the Local Authorities Management -
Services and Computer Committee (LAMSAC) were the Nor-Data
School Scheduling System, the British-developed Oxford

School Timetabling System and the New Zealand:developed

‘Timetabler System. The cwo—y'ear-‘long r.,msac project found

" t-.hat the Nor-Data School Scheduling System "gave the best

58 technically and %demonstrated the  quickest

w59

performance
turn-round facuity iin the' Project Managers’ exercise.
Furthbrmore, uj s of the Nor-Data Scthl s(:heduling»s;Q:tem

"gave the impression of being more satisfied"®® than did

"'the users of the other two.scheduling programs. .

Sensing as early as 1975 the tremendnus puterxxal
of the Nor-Data School Scheduhng System for British school

admlnla:rators + Egner commants :

o
- ;

71bia., p. 5. 7, . .
581p1a f'ﬁas. ' -
591bia. I

i
i
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The Nor-Data program was.... amended in 1973, tested
in early 1974, and .\.ntroduced most sut:coufully in
the summer of 1974 é’a‘ the production of 56 timetables.

B At present the Nor-Data program is used with a UNIVAC
«series 1100 computer, buttit is being currently
translated for use on other computers, and then this
powerful apd largely proven system will be widely
available. R

\/ Today, the Nor-Data School Scheduling System, whith
is available in Enghsh as well as the Norwegian language, -

is being used very axtenalvely in Norvay, o benmaxk\-

"and England. To a lesser extent, it is be;ng uucceasfully X \ 3

used Xn Irelund And Iceland: ¢

- .
ADVANTAGES OF COHP“TER SCHEDULING by o &
3 Y . 5

} The possi}éle advantages of .q:omp.ut'ex" scheduling aré
many and varied. The literature abounds with arguments for
« computer-assisted master scheduling. i .
. ¢ - Computers will, it is argued, usually do a be.t’teg vy,
~ job_ of master scheduling than can be done.by hand by even =~ ¥

the best timetabler. Like others, Richardson argues - -

. ' Lhat: . o 1 2 2 oAl

|

H . g . Computer schedulijg makes it xeuuvexy ensy for =

i - @e principal repeatedly to revise and try his mister

1. ‘hedule until hg feels that he has the best possible
mautet schedule.

' The computer can previdn the- school admx.nintrahr “

. o . ’
with mult;ple uwur_atn copies of tsachcz, 'cuu ‘and room S
2 '
0 v IR Tl b
W ):gnar, op. git., p. 12. i P ®

‘znichnzdlan and Clark, "Understanding the Procaul "
of Computer Scheduling,” p. 55.

5 b 3 s "
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‘e o . 3 o
,  ‘timetables.’ Clark very enthusiastically cldims that "Its
D> o -

o

i i
product is always superior to anything achieved by a good

w63

Eim.e,:abxer manually .... Ssimilarly, Durward reports N

~

that "The output from the final‘computet run has ... been -~
cited as an appreciated 'extra' of computer scheduling. .
. Host of the resulting lists woull not be produced under
nmna1 methods) s1m31y because cf lack of time and clerical
N hatp. 64 .,

. . ) , The manual construction ?{an accep:able master

schedule often requirds’ seviral weeks of P T— s
‘
P the school administrator. Many contend that the computer
can much more quickly and"efficiently accomplish this very
demanding task. Miles reasbns thal "The speed and accurgcy
RHRR: 2 thal ] £5°
of the computer would seem an ideal Jiid for this daunting

task."S® Likewise, Dempster believes that "It will save

" a senior member of staff several weeks of tedious effort,

. fieeing him for. more important tasks. "6

634arry Clark,, Computgrlned Timetabling," Gomguters “
2!

it -in §chools, IIT (May, 1981)
S *

H Lynmz Durwaxd. “Computerizéd Scheduling if
Vancouver Schools,” Research Report to Rgpartment of
4 Planning and Evaluation, Board of schbo rusteés,
Vancouver, Apnl, 1973.- ; ‘
—-—

65Roger Mues, Computer’ Timetabling:.A Bibliography

British Journal of Educational Technology, VI' (October,
' I 1975 a8 -

]

1

! .

| 3 66y, .A.-H. Dempster, D.-G. Lethbridge, and A. M. Ulp|
! 2 "School Timetabling'by. Computer; A Technical History."

!

Educatlonal Research XVIII anvambet, 1975), 25.




Computerized master ‘schuui/inq could well bedOme
the impetus for innovative scheduling which could, some
argue, ‘redult in better school management. Richardson
cpuments: . A}

e One of the of
. scheduling lies in the fact that it enables the
principal to try different innovations #n his master
. schedule and to see the results when the pupils are
“actually scheduled. Thus, he can use the scheduling
program to simulate his school under different
conditions. Many attempts toward improved education
through changeg in the organizational patterns of
schools increase the difficulty in building workable
master schedules. Among these are (1) abiliby
% grouping; (2) team teaching; (3) small modules of
time in the school day; ang (4) flexible time patterns
thxcug_ out the school day. Computer scheduling makes
it poSsible and comparatively easy for the principal
) to test master schedules which include these
i innovations. v &

R Likewise, Murphy reasons: %

f
¢ In short, high school reform lmandates the greatest
possible utilization of existing and future facilities.
And here GASP’ (and comparable or related programs)
comes in strong. For, thanks to the adaptability of
the program itself-,and the incredible Bpeed and s

of the big , a school can build
3 ‘Fucosyafi) schodnla 15 provide for all kinds of
innovations without sacrificing efficient utilization
of staff and facilities. One GASP user, the principal
of a new and highly unconventional high school, says
flatly that to schedule his intricate program by hand
is a practical impossibility. 'The money and energy
and ‘time demanded by a handmade schedule means we either
automate or we go out of business' (i.e., revert to
a conventional school program) .68

P The i 1 nature:of 2 master

scheduling may enhance constructive criticism of timetabling
-

e :
67Richardson and Clark, loc. cit., p. 55.

“nu:pn:.y, op. cit., pp. 7-8. \
N
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practices and.principles. Aware of the benefit accruing to
a school through better scheduling, Egner speculates:

v
It would be easier to study critically a ‘computer-
produced Jtimetable than one produced by many hours

of human endeavour. It might be possible, moreover,

to devise.a procedure by which several alternative
timetables could be produced, each with different
characteristics, ‘and the best one chosen. Also new *
timetables might be constructed to respond to sggff e
chenges at different points in the school year.

CoMputer scheduling could demonstrate the need for
stricter applicat‘iqn of the basic techniques and principles
of sound timetabling. The arbitrary dispodition of teachers,
tine and classrooms clearly militates against construction
of a good master schedule, either by hand.or by computer.
Focusing upon this aspect of computerized master scheduling,
Egner reasons: -\

&

There could possibly be a 'feedback', ftsn\ the unit
producing the timetable, to schools, in view of the
wealth of data and experience built up. This could
include patterns and types of timetabling and
organisation, staff requirements and building needs . ®
for various kinds of school patterns, and advice on

n T le constraints and their
influence on timetables--in fact on what could and
what could not pe done. All this'could lead to a
ic and ing uf how

mor
availoble r of
accommodu%on could be usefully and economically
combined.

Computerized master scheduling might necessaz&ly
make school administrators more keenly aware of the close

relationship between effective scheduli’:\g, optimal learning
o M0 o .

69 S s .
Egner, op. cit., p. 6. %
¥ - ;
7?1»1:1. ¢ L
] 5 : %
7 i o
N ’ /
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and -efficient school managemgnt.. Jacobson concluded that?

Undoubtedly, the patterns of distribution of the
~gata lend suppdrt to the idea that administrators in
the automated schpols to a greater extent than
administrators in, the manual schools considered
scheduling a more\important administrative function
than other ‘managem®nt functions and financial
responsibilities . It may be implied from these
‘results that administrators who have a particularly .
keen interest in the scheduling processes and programs
are the ones who are willing to yndertake novel plans
for scheduling by computer ....

Regarding the need for school admxmstzato:s to

~know precisely what they aim to do in timetabling, Murphy

offers this umely advice:

.

The busxc, comprehensive rule ... is this: hefore -
attempting. to use GASP to build a schedule, the school
administration must strive for the greatest possible -
‘clarity and explicitness in what it is trying to do--
educational goals, priorities among them, specifics on
such details as time Patt?i"' length of school day,
ability and other groups.

The inherent benefits of cump_‘uterlzed scheduling
have been proclaimed to range from "being better able to "
satisfy both student and teacher needs and preferences"’’
to the "retention of control 'anci resource allocation

(preservation of the so-called ‘personal factor') by '
B : B *

- Marjory E. Jacobaon, a Study of Stheduling
Practices in High S ols Which Employ and-Do Not Employ
Data Processint lished Doctoral dissertation,
University of Michi An,\ Ann Arbor, 1966L, e 259,

"2murphy, op. cit., p. 34.

i
¢ 73Kanneth A. Krahn, "An Inveatigation to Determine

:the Extent of Satisfaction with Caomputer Scheduling in

Wisconsin Secondary Schools" (unpublished Master's thesis,
University of Wisconsin, Superior, 1974), p. 16.




£ Tﬁis recognized i 3 of

the timetabler, who is able to vork in more, relaxed

circunstances, with time for tethinking."’?

Undoubtedly, computarxzed scheduling could used

advantageously by school administrators.
e g .
LIMITATIONS OF AUTOMATED SCHEDULING

Even though the computér is a versatile "and powerful
machine which is truly revolutionizing-our society, there

are some limitations to what the computer can do in-school

master schedfling. I
Firstly, the computer can not think. ‘It mist be
properly programmed. Heller writes: C

... the computer can do only what'it is told.to do.
*\ ' The human mind prescribes the alternatives for the
-,/ .computer and provides the criteria for the computer
to make choices. The ma;igina cannot make choices
that are not pyogrammed.

scheduling

necessxtates that the tmetabler work with the qrentest

. passxble clarity and explicitnass wh.en makan timetabling

. decisions and ‘preparing the input dar_a.

Regarding the inahllxty of the computer to make
chungei and improvements tu the input data, Buchsbaum
fimly advises: )

The first expressién we should learn in, computsrue

+ is GIGO. 'Translated ... this'vital acronym simply means

op. ‘eit.,*p. 29. . Cce

7% Mt
Y Clarky

‘lsﬂsller, Chatfea, A‘nd pavison, op. cit., p.’ 8y, *

ol
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_timetable matters. There il

'garbage in-garbage out,' ‘and this reminds us of the key
element of programming: Whatever you put in, you will
get out. vThe computer {tself cannot add anything. /6

Si dly, zed sd\aduunq lack

universal' application. Each master scheduling program has

apparently been developed expressly to meet thé needs of a
specific scho®l system or university. Parker comments:

... no single scheduling model is apt to meet the many
“peeds of a given school.g In fact, a general scheduling
~systen bought part and flarcel from an industry or’

“outside education agency may bejharnful to segments of
the studerrt population because is geared neithex to
their needs nor those of the school program.

of the diversity of scheduling prograns available

to school adminiutx‘ato:a, Dempster adds:’

‘... the differences between the systems ...'are as ‘much
due to differing perceptions of the problem as to any
ical ol ing vi g C s
/ ' "

In prictice, the qualitative judgement of the individual

schools themsélves must be the ultmte arbiters of the

merits or otherwise of any system.’ e
Thirdly, due to lack of technical knowledge about

computers and programming as well as linited experience

- with timetabling by copputet, school administrators have

some aifficulty icating fin 1 ‘about

a comunicn'tiona gap which
could militate against the full utilization of the computer
: : « % ) %
76wultetl& Buchsbaun, Personal Computers Handbook
(Indianapol_hx ard w. Sama, 1980) , ,pv 53. | .
"jack Parker, "Intangibles in the Master Schedule,"
Nassgsun-un. LVIII (October, 1974) , 82.

Moempster, Lthbridge, and Ulph, -Sp. cit.,
pp. 30-31,
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. by school administrators. Richardson pravides this bleak,

but realistic, perspective:

N\ 5
Probably the most formidable problem in computer
scheduling of secondary schools, is not incomputers
or computer programs but in)communications between
the principal and the computer. The computer does
. not understand the, principal{ and the principal does
. .. not understand the computer. Computer scheduling
agencies employ staffs of scheduling consultants who
serve as interpreters between the principal and the
computer. .The principal must be able to make his “w
-, s desires known to the computer and must undexrstand
outpu‘ from the computer.

When principals become involved in computer
. scheduling, they must organize their ‘scheduling
. g " .. procedures more carefully than if they are hand
: * scheduling. They must be able to describe their
scheduling plans‘to “the compufer- in pracise terms
and must ‘pay careful attention .to details. The
principal can no longer carry his Bchedulinq plans
PRl . in hxa mind or on slips.of paper.’” " R

In -a similar fashion; Mclssac writes:

3 . N Any,princxpal knows that scheduling schools is
not a trivial matter, and scheduling schools by computer
is even less trivial. Communication with the computer
requires. absolute prefcision of data. Data prepa:atmn
requires complete understanding of the problem.
Complete understanding demands time, money, and effort.
The effective expendigure of time, money, and effort:
. assumes careful and méticulous planning. The

¥ . s alternative to planan and understanding is a

technical nightmare.

i Paurthly, computer schedullng‘ programs’ could, sane

" fear, the anization facet of cmnputenzed
timetabling. -Bush.poses thase rhatorical ,qnestiunsx

® Will something of vital human meuxtam:e be Tost
when this siqnificant central task--ccnstmctmq the

“Richardson and Clark, loc. cit., p. 57.

i . 8050nald N. McIssac Jr., "Flexible Modilar Scheduling
R by..Computer," Business Education Forum, XXV (May, 1971), 19.
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school schedule--which has always consumed so much of
a principal's time and -eriergy is turned over to a big
machine? Is there danger of dehumanizing the process
of planning the program? Does the gtudent get less . g
personal. attention - gg his needs nrﬂntarests under
a lllach;me\ schedule? %
- «

Concerning the humanistic values inherent in mahual
master scheduling versus the feared dehumanization facet of
computerized master scheduling, Wiley thoughtfully reflécts:

Dating.from the earliest attempts to design a
computer-based flexible schedule, the school and the
‘computer have found themselves without the clear—cut , = *'.
ability fo communicate in profoundly sensitive areas
of need versus the viable programming of these needs.

The very -nature of the scheduling process in the school
does not ‘lend itself to the precision of definition
required by the computér. Schoolmen'do not live in

a realm of yes-no. Rather, r.hey are consistently

surrounded by a host of "maybe's" and "if-then"
 propositions. ‘To shift to a yes-no rationalization
may cause the schoolman to give up more attention '

to student-teacher personality consideration than he
may. wish to: An example miqht be the knowledge that
Johnny should not be placed in Mr. Johnson's class

in Algebra I but rather in Mr. Christian's class.

While such a simple problem is easy to Jccommodate

in a flexible schedule as a case of dre, when
multipled by the large numbar -of knowledges a school «
“ has about many students ‘it becomes an impossible kind

of trade-off in a computer-generated schedule. One

. of the-major truisms concerning a computerized
f£lexible schedule is that the more specificity the
school demanda~on the. student dimensmn. the less
capable are present t
and geniiata a viable master schedule for that |
school.

- Lastly, but not least impoztunt_ly, the laissez-fnita
5 :

attitude of educational leaders toward change, particularly

8lpobert N. Bush, "Decision, for the Prindipall:
Hand or Computer Scheduling," NASSP Buuetin, XLVII
(April, 1964), 141. R

2w. D. Wiley, Flexible schedul.inq- some | ¢ -

Conslderaf.;.ona." Business Education Forum, XXV (May, 1971),°

i
i
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techgjological innovation which could affect educational

" practices, may well decelerate the widespread use of
computerized master scheduling. Addressing the issue. of
resistance by educators to.the acceptance and‘ruse ‘of proven
technological innovationg, Al firmly argues: C

* : wWhile educators regard themselves as avant.garde, in
many wayd they are tradition-bound and resist change.

h} Tey hnulaqical solutions to the problems of

cation may well lie

hence feducators may not recogniza these solutions or,
even glearly understand the problems. The tachnaluqical
innovation that has taken place in ‘education is very
].xmupd and tends to be isolated pieces rather than a
[ branq new systems.§

*6 those schou; adminxstt;tou who might cons.\.d-r

computerized lctedulmg, Austin offers thia cautious advxce.

4 . - +.Too much must not be expected of even the most
i ive The is a first class .
° moron. It has the ability to remember what it has been ‘7
T "told," but-it cannot exercise judgement. Freguent
: communication between the computer operator and school
". staff is'needed to keep the interests of the individual
student above thc teehmcal display of an electronic

device.
-
hd The computer must not. be used as”an excuse to sactifice
¢ schedule flexibility for adninistrative convenience. It .o

“must never control schedule design. It should always be
relegated to the role of making lighter the husan burden
e mnstxuctan schedules . 84

a2 T t]i\hu voices his concern about the real need for
. c&npui:e enerated master scheduling by gently remi‘:ding .

Robsxt J. Seidel and Hurcin Rubin (eds ), cor utars
Exx

" and Communication: Implications for Education -(New Yor!
Agademic Press, 1977, p."lﬂ_—T——.
. . Lo v G .
" 8pavid B. Austin’'and Noble Gividen, The High School
Principa) and Staff Develop the Master Schedule (New York: §

'
l_
i- :Co a’ un [versity. Bureau of P cations, 1965), p. 95.
i
i
1




high- school administrators that:
With the-wonders of the computer &s an aid
to administration being celebrated on every hand,

it is.easy to forget that well-organized ?en can
* organize a school well unelectronxcal;y.

PROMISING FUTURE OF COMPUTERIZED SCHEDULING
~

Dasplte the recognized hmitauons of, and some

realistic goncerns about; computerued master scheduling,

there 'is every indication in the literature dating back to

the early 1960's that Computer-generated master scheduling
is not only a feasible technological ‘innovation but also

pu‘haps a necessary educacxonal admr.nistratme tool. As

JohfiEc says STHe conputer 'is a fact of Jits, ‘cheror niite

principal tools in coping with his unviranmenﬁ.“'“

of the neceasity for' computerized scheduling , one -

anerican educator writest

The complexity of -the modern secondary school
has focusgd admninistrators' attention upon computer- .
based scHeduling technigues .... In many of the
laxger secondary. schools, administrators are finding
it virtually impossible to develop schedules that cope
adequately with the many alternative time patterns-
required by modern instructional techniques; and at’
the same hme offer "the variety of school e petiences

our’ youth

‘Similarly, .an Onfario high' “school administrator- " .

" concluded in the. early 1970'sthat C it the new BubJect

v
A. Lucey, "Until the compute: Axrives, .

. Nassp Eulletin, LI (March, 1967), _95.

aeJohnwn, _g.~ cit., p..vii. 5, ¢ . ‘

s Heller._ chaffa and bavison, _g. ci:., p. 64,
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promotion system, however, computerization became essential
.88

if we joped, to accommodate all the options.

i s ; .
I F 1y, master scheduling

has a very promising future not only in the United States’

and Canada, but also in several other countries, notably
England, Norway, Sweden and Denmark. School administrators
in’ these :ountries, as-well as others, are now, more than

ever before, fully recognizing compur_az-assist& scheduling

NP T —— ——15‘a—h»x_g}fry‘1h irable; if not a 'y, new dimension of
- . " educational admlnlsttntlon. LiKe others, Bushnell reasons
‘that "The promise of computer technology is' that the
iu:omac;ox; of planning for instructional systems could dedd
489

to the better education of each individual student

— o N P

- Stressing the important.contemporary technological

" contribution which computerized. timetabling has to offer '
to the educational system, Bush writes~

+:. the application of those modetn procedures to hxgh
school scheduling appea:s ‘most promising. The use of
computers, however, demapds a much more thorough
analysis of the p blems d decisions involved than:
has been v under more strai manual s
systems- of scheduling. It is important to identify

" the appropriate contribution of machine technology.
. . It is ermoneous ever to assume that)nach;nes will ‘be

.factors, each of which can be reduced to.logical
alternatives. Purther, the use of the computer can
suggest new alternatives to consider, based upon

his Computerized Scheduling Also works for Small
Schools," school Progress, XLIT (March, '1973), 34. ',

_Bushnell and Anen.‘gg-‘ cit., p. 58.

able to make decisions. They can only ent.
' decisions involving an intricate series o; 1ntetlock1n§ .




more sophxstwated procadures uniquely related to
machine cagacity,

Placing the contribution of the computer and the
school administrator in the proper perspective, Johnson

remarks: .

It is common to find pefsons who ascribe human-
like qualities to’ the computer, perhaps viewing it
as a giant brain. To some, the machine represents
a kind of magic box. .

The notion that the ccmpuhex‘ is an intell}.gent

machine is a misnomer since it possesses no inherent  °

reasgning abiuty If by some means it were possible
to méasure the intelligence of a computer, the value
would be zero. Rather than a thinking machine, it l.s
more aptly described as a thinking man's machine.
‘The man behind the machine l! more important than

the machine itself.91

Clearly, the potential of L:omputerlzed sahedulmg

lxes wl.th the school Aﬂm'“‘ tor in his, of

the computer ‘as an ad.mlnxstxal:).ve tool for modern times
and his stnctsr adhetencs to the ‘proven techmques and
principles of vational t:unetablxng. It Fo be fully

understood that no matter how sophisticated the computer

-hardware and softiare, the burden of responsibility for

appropriate use of computer scheduling prcgrams still xests
with-the school’ ddministrator.
Of this who-confrols-whom relationship between the

compute® and the ‘school administrator, Richardson explains:
- * -

e

4+ 9cbert N. Bushiand: mﬂght W. Allen, A Newd Design
foi High School Education (New York: McGraw-mIIL, 1964),
‘PP. 5-6. o )

g leohnsor;, op. git., p. '5.~ . ¥ .
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i °  In scheduling, the computer simply performs a task
according to rules laid dqwn by the principal. The &

: . principal can formulate or™change rules:ashe wishes.

- s He can also step in at any point and change scheduling®

{ decisions made by the computer, The computer will

H follow exactly the imstiuctions given to it, whether -
these instructions are right or wrong. If the correct
instructions are given, the computer will, schedule
correctly more than 200 pupils per minute! Given ¥
erroneous instructions, the cg?puter_ will schedule
incorrectly at the same rate. ¢ .

‘There caff be no dnuht ‘that' "Considerable- potential *

exxsts for using.the uompnter as.an administrative aid to

school manaqement. 93

e Smul,arly, Egrier ha! cenclnded that Ndt only can
the time and “painstaking and, scmeu&nes fzustratxng labouirs

of Hiedda dnd’ colleagues ‘be; gzeat;].y(raduced, ,buc moze "7

effective and econamical artangenents are within Gur- |
5194, :

V- gras, throuqh the ccmpu er Kd any ofie,of 4 number of i

fechnically excellent computer master: Schéduling p:ogi'ama

chhalaan h:l].ds the fim ccnv.\.ction that’ "Raqardleas

..of purely ec:znomca]. avaluancns i The “School scheduling ”

prcblam ig' v.. one of the a:oas where the eompq:ex is axpeceed

u95"

,to be particularly- valuabla in the 1mmed1ate Eumre.

i Clearly,'computerized schedyling has,, a8 e ma]cnty

of tha' Literature indicates,, & very promising futura.
: 5 L4

e




'recept:.ve school ad:uln-:.strators. It is esaentxal. as sams

. :requxre f.ime, eﬁfoxt and much attent;on to tedxous deta

STM Report: The Mechanics'of School Timptablin (Landonx
.Royal Institute o P\ ic nistration, 75, p_:_ 3.
L L ; EE‘i Aanin L it S

g e mw YL B S
% BASIC p}zmcmss oF TIMBTABLING -~ R
T The potential of conpuf.erizéd master schedulxng is R

not solely dependent uglon the capabilities uf the large-

computer, nor any one specxnc cumputer schedhling prog!am.

. Rather; its mdespread use depends larqely upon the time- *,, .

tabling skills and ‘rganizational creativity of computer-
-

s,

of the: literature suggests that school adﬁmstrators more’ -

stnctly apply the basic techmques and. p:muples of sound

timehabling, for "Good schedules don t just happenl “rhey

7 Regarding the lack nf" literature on, and ltudxes

about che basic (:echmquaa and prxneiplee of timets bnnq, : /f" o 1.

i . Lo 1
Bmekes comrffent: i

, Given the ‘growing complexity bf school orqanization‘
»n; 'might be Supposed that there has. hegn a paznuel,ﬂ,
‘ development in the understanding of timetabling S
practices. - Regretably:this deve’lopment has rot taken - %
place with the result that timetablers find thémselves
coping i isolation with an administrative problem .~
-of ever-increasing dxfflculty. Gl 54 . -

guidelines for timetabling is the feeling expe:ienced )
by most ‘timetablers. that their labours could have

. symptomatic of €he lack of. well-established 4 ! .
|
yielded better results in terms of quality and =~ = - -

. effectivenesd. In particular they feel that fwer & o F
3 co_mpromiseg could have been made in producing the Tl i
* ' timetable.?7 . I

*

Parker, op.- &

e Brookes, C. Dixon, and, M. u...zuuga,




! *Not only in England, but also,in Canada and the
. unittd agates, thé practical problems assoclated with master
scheduling have feceived 1inited attentfon. Clearly, the -
wlc techniqueé ‘and’ principles of sourd timetabling have
.7 Nbeen studied Yess, so the ucaxazuze would indicate, than
¢ ‘this important aspect uﬂ educatlonal admlnlstraticn deserves. . .
School scheduling ‘cax be improved, as recent s\:udxes :
-\
have shown, but’ {t' must be fully realized that: Vi
. .One of the major causes of difficulty with time-
3 table construction is the apparent lack of appreciation,
~ 5 by heads of department and timetablers alike, of the
- . simple fact that there are, from a timetabling point

_of vikw, desﬂzrahle and yndesirable ways of cbmbining .

« resoulces.?
g -

It seems indefensible that chool adlmmst:ators

-~ assune that any initial combination of teachers, cowrses, .
NERE rooms and time, coupled later with ad hoc compromises of .
-~ these interrelated’ resources, will necessarily produce a

. good master schedule. As Brookes realistically advocates, '
"it is ... af central .mrpaxnncs to consxder the advantages

At ainaavinEAgas GF ALEeEnatIve ways ‘of combining

- :escnurces."99 . -
v Snund umecabuﬂg is comprisgd‘uf threy/u\qea.
.B:ookes explains: s L ) .

" \ First comes the thinking stage which can start with
N the .new dcademic year .... The thinking stage is concernegd
W fwith the foxmuucxan of objectives and the bringing

LRI - 9%0hn E, Brookes, Timetable’lanning (London -/
% Heinemann Educational Books .

' v Pele

. » Brbiar ;-




together of many influences, both internal to the school
--and external to it. 'Is the present timetable meeting
all the demands made on it?' ‘'Are there new idéas in
‘edic¥tion that we want to try out in the next timetable?'
'What sort of option scheme are we going to introduce
in next year's fourth year?' “'Are we doing enough in
_the remedial department?' 'Was the introduction of a
‘second foreign language in the first year a good idea?'
These are some of the questions that may need to be
- .considered at the thinking stage and, hopefully, to
which general answers will be found. In other words,
what are the educat¥fonal objectives that the next
iy tunetable mist try to satisfy? %

Second comes the planning stage. We know in general
terms by the time this stage is reached what it is we
‘want to achieve. THe next question is 'can it be done?' +
Timetable' planning is concerned with questions of
feasibility: with evaluating in terms of ‘resources
and their ‘availability whether or not the educational
objectives of a school are workable.

Third comes timetable construction; followed by the
clerical to be i --0f preparin
the timetable for general clrculatlcn.loo .’t

-The timetabling ptocesh has two very significant

features. Brookes elaborat’bs. .oy

! First, timetabling tgsa dynamic process rather than

« a static one,” That is to say the timetablex is not
concerned with finding a solution to a problem with
fixed parameters, but is rather concerned with the
way these parameters can, and often must’bé' changed
as a result of interaction with each other and as a
result of other pressures. Second, and stemming from
the dynamic nature of the problem, timetabling is an
interactive process involving a continual cycle of
consultation and modification. In most schools it is
common to find that the timetabler needs frequently’
to consult his heads of department “d other members
of staff as the process continues.

To enabla school administrators to deal much more
effectively with master scheduling at the plunning stage,,
s . )

1007p44., p. 2.

101

Ibid. , p. 3. C F “ 4
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_ the Br].t].sh School Txmecahlxng Applicatmns Group (STAG),
as a d),rect result of ns experisnce mth the development

of. the Nor-Data School s::heduling System during the early

1970’5 ‘offers some Very useful guldallnes for tlmetablxng,
exther manually or by computer. .

() In order to‘improve the quanty of the tiMetable,

" the School Timetablmg Applications ,Group fxmly contends
that the' number of compromises which school administrators
+ %' typically make to produce a workable master schedule, either
manually or by computer, must be reduced. Concerning this \-
fundamental timetabling problem, Brookes elaborates: N
It is easy for g timetabler to forget t ,
compromises he Mas been forced to make in hifrefforts
to produce a timetable. Nevertheless the following
examples will be familiar to most timetablers: . oy

i -too many periods of the same sub]ect on the same day
for the same class.’ .

t
~first choice teachers not available J'm certain poriods.

l . -non-specialist teachers forced to teach specialist
subjects. i

-classes shared by two or more teache’rs ﬁ-’r the same
subject at differeht times of the week }Lcn continuity
would have been preferred).

"

-multiple periods spanning breaks and lunch. P

~reduced number of teaching'periods T

~breakigg setting and other requirements involving /
by several classes simultanecualy.

-specialist accommodation not alway, av%labls when needed.

These examples of common compromiss alonq with" others,
combine to reduce tha quality of thi finished txmetable.-“”

102

Brookes ,. gﬁxon, and Zarraga, STAG Report, p. 3.
.
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PRINCIPLE OF COMPATIBILITY

| . So that school administrators may avoid many j ‘
the forced®®Mpromises which are known to adversely ¥ffect

'the quality Of the master schedule, the School Timetabling .

Applications Grohp strongly recomménds the application of
P the Pnnc:BJ,’ of‘Cnmpatxblln:y, which is "a guiding principle
for cofstructing teds of resources, whether these are

w103

. teachers, classes, rooms, or other reséurces to ensure
- ~

that they are not in conflict.with each other.
) Of this fundamental but practical principle of
timetabling, which STAG claims will ensure the effective
allocacion of teachers, classbs, rooms, subjects and, time,
Bropkes offers this g?neral definition:
Thé Principle of Compatibility states that given
a universal set of resources a hierarchy of sub-sets
N should be chosen such that the sub-sets at any level
. _ are themselves-sub-sets (proper.or otherwise) of the
next higher level.

. . universal set *

level 1

level 2 .

. t level 3

'
'
'

o ' o
v §
[ ' ' level 4
' s

. Distinct partitions can thus be made from, 18%Y level 5
— to a lower level, showing no ovarlnppinq. . :

\ 1o

A= Brockes, Timetable Blanning, p. m.
i g i
! . 104 .

L Brookes, Dixon, und 1 rraqa, op. cit., p. 10.
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To stress the implications Jt this basic principle

of good timetabling, Brookes \provides school administrators

with this sound advice:

From a timetabling point of -view it is clear that .
strict adherence to the Printiple of Compatibility can
“make life very much easier. In practice it may b P
necessary, for sound educational reasons, to depart N
from the ideal. The important point, however, is
timetablers to appreciate that departures from »
principleof Compatibility necessarily itvolve =
ss of Elexililill.ty in timetabling terms, with the
‘consequent poﬁgbxhty of reduction in the quality L
f education.

Thls fundamental master schedulan Prxnciple of

of Compatibility is briefly explained but wgll illustrated-

by the School Timetabling Applications Group im its 1975 a

report,-The Mechanics of School Timetabling. The following P

selected examples will illustrate how school resources ' . .
can be more thoughtfully allocated to enhance the quality o .
of the master schedule. . {g R

-

Teacher Teams

In all schools, teams of teachers are required'to .

3 . .
teach simultanéously for various reasons: to allow students” b
a choice of courses; to permit male-female groups; to reduce

iel” 5

the size of a group, etc. The teacher cumbinati‘
the- schcol administeator initially chooses, therefox‘e, are
very important, for incompatible teacher teams will 1nvariab1y

cause timetable construction problems later. Brookes states
e

very firmly that: f§# N
. 1051pyq, ' .
. Y
e gy #
3 ~
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Theschoice of teacher teams from a given pool of
: s - teachers is of paramount importance in determining
i ' R *flexibility in timetabling. The ideal choice, is. that
| - which enables the entire pool of teachers to teach oo

i - simultaneously if need be for any period of the week.
N

This figure®” clearly indicates ope of the many

ways of inadvertently czea’png overlapping, and thare‘ore}

§ P
incompatible teacher teams.
2 ] " . .
| E ,  TEACHERS
\ . E
| . :
| : S[i]z2]s]4]s]s .
! .
- . Year 1 Group'l x | x[x ’
i g J " ‘vom X x| x -
A -
. Year 2 Group' 1 x| . |x X
< ) - " x | x X )
P Year 3 Group 1 x x| x :
. . 2 x x x
™ Year 4 Group 1 WX | X X v
°l B E X x| x
. \ :
Year 5 Group 1 X | x| x g '
Yo " "2 R x [x]| [x Py

o i oIn this extreme example, each of these teacher
. N
" - teams "overlap (i. e. mathematicallyfare not disjiint)

» 'in each case, with the result that there is no flexibility

- 0
~— : 1081piat, g
’ 109

bid., p.
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- for the timetdbler to exploit." %% It demonstrates very
/ poor, timetable planning.
s In contrast, the following figure’®® illustrates

how teacher teams could be effectively created to permit (

" maximum timetabling flexibility. e
L ;

= L Year

Year

1 Group 1

2

2 Group 1

2

Year 3 Group 1

- Year

LA © . 108,

110

2
. 2, . Year 4 Group 1
’ 2

5 Ggoup 1

:

2

bid., p. 7.
4‘:“ bd . %mia., p. e

Ibid., p. 9,

R T
; TEACHERS | coLE T

23] 4afs]|6| \
x| x r | .-

x|[x|x

x| x ’

. x| x| x
x| x

X| x| x ‘
x| x

x| x|x "
x| x 2 e

x| x| x \

| : In this sinplistic example, tthere are only two basic
\ teams of teachers which'are "disjoint (i.e. non-overlapping)
and therefore can be timetabled simultaneously,"'10 which

would be ideal timetable planning. In reality, however,

\Va
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. teacher teams for various option schemes are oftan not -of

X Ulppig, o r s

the same size and composition;. t.herefore, some overlapping
sub-sets, or incomipatible groues o tdachiern, would perhaps |
hecessarily exist within the Staff of most schools. ,The :
“important task of the administrator is to minisize, if not

elininate, these overlapping, conflict-prone tgacher teams.

Regarding these hypothetical cases, Brookes contends - '

that "These ekamples underline the importance of thinking

very carefully about the initial choice of teams since this

_obviously affécts subsequent choice of teams if the Principle

of Companhility is to be fououea.,"l?l
Cognizant that timetabling is something more than

a puxely mathematical problem, B:ookel writes:

In mny practical cases it will not be possible

to form completely compatible teams: staff and teaching
situations do not always lend themselves to the neat
mathematical requirements of the Principle of _
Compatibility. The importance of the Principle is

" however that it helps. the timetabler, and the heads

. of department, to understand and evaluate the effects
.of their particular resource requirements and thus
enables them to work towards a more coﬁsutent and
logical approdch to resource planning.

Class Combinations .

Like teacher teams, classes may be combined ih

different ways for different subjects. Overlapping class

combinations could be problematic, as shown in this fiqure.u:

uBrookel, Timetable Planning, p. 12.
113,

- -
Brookes, Dixon, and zarraga, op. cit., p. 12.




CLASSES : |

) an | 48 [4c | 40 K
. |mam oot _b ‘
' Math D N - S 'Y ' g
‘English xx | - | xx
English . ° o xx | xx B x

About the possible restrxccinn which these class,
combmauons.uld impose upon timetable’ consttuctmn.
the STAG Repon: provides this commantary.

Four 4th year classes are combined in pairs for
- English and Mathematics, but the class combinations

are different for'the two subjects--4A + 4B and 4C + 4D :
for Mathematics, and 4A + 4D and 4B + 4C for English, i
In other words, the class combinations are not disjoint #
sub-sets. The immediate of tI i
is that English and Mathematics cannot bi iimetabled
simultaneously anywhere in the 4th year.
E 1
The following figurell® illustrates how these classes Vo
could havé been more effectively arranged. . . '
. . cLasss
- 2 : N
o, . [ Jee]o] .
" | matn xx | xx ’ :
Math x| oxx s |
English xx [ xx |-, S
. ks -
2 7% - | engutsh - - X% | xx v
& ' ;
& F . ) e
o 45p4q,, pf13. . - . .- i
USpia,, p, 28, 7 . ; v‘ "
.‘ -, o '.,‘
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The ‘school administrator has to cope not only with ' _ o

vy " class parallelism within the samé grade or at the same level,

) o but also with class parallelxsm across’ grades or ievels. - ,
) Brookes argues r.hat umetable arrangements in which parallel

groupa a::e extended. across grade 1evels in contraventn/n of

R oo the Principle of Compatibxhty.will mecessaruy 'uausq .
< * considerable #oss of £lexibilify ... ana iateral movemann.“”?
“

ovexlappmq, ‘and therefore very i'undesuable, class ;

117

i
|
1

- combinations’ across grades are presented in this figure. %
B - a < . . il ot
o . w Cewsrmcrs’ : ) 1 B
X . 123 |a & i .
; 3 “
.x |.x |y [z E :
£ . J
x| x| |z, i
. . x| X[y |z . i ’
sl i Sagenl !
X X z X ' :
. v !
i ' AE x x|z |x wl
i
i ! 4F lxf x| x c
v kepas il T T R
3 x| x|y |x, - :
i
! I 3B x | x|y |x s}
; . : ) x| x | ¥ [x
. ‘ g A P Bied w PR L 00 i . PO . .
' X b ¢ X z |z § g * :
X r;
x [ x [z |z
v S X X x.| z z . .
i — . ; s T g
| LV N oo, YSmia., p.o1s. ) ) :
~ ° %5 k. “ . N
n ' ; B Wirpia., p., 24, O W
b 3 . : i i
i . . ]
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. . .Clearly, forming different groups (e.g., Y.and Z).

" “for differént subjects’(e.g

3 and 4) across two levels

. : i .
will not ‘benefit the principal. 'The ! lappinq groups
_are most likely'to create problems. . As Brookes -easons,
msistsece -on overlappmq class combination; gs bound to

mean a harder task :for the timatab].er who shnu].d thus stn.ve

to reconcile such incompatibilities and work I:owards dxnjoint

class con}blnatioqs»whsrever possible,"118 Lo

,Units ‘of Time g i
The ‘school week, which is often a curriculum cycle -

of six teaching days, is a series of non-continuous periods.

Double and triple periods are.not usually scheduled across
recess  and dxnnex hour.

Brookes explains that "Applied to time 1tse1£, the
Piinciple of Compatibility simply statés that the, units of

. time allocated to any résource must be compatible with the

- ‘pattern of the curriculun cycle."™? 1o state thg obvious,
_one can not have four dcu_bla_'periads in a seven-period day,
. nor can a teacher conveniantly have two triple periodsvéaily
for some practical course such as’ Industrial Arts.
“Incompatibility of multiple teaching peridds cun ba

shown in the following ﬂqure.lzo : ‘ *

i . S

us!zuokas, Timbtable Planning, p. 4. .
LTI

- _‘\ 5 . a, .
1205pia., p. 15, | o H
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PERIODS ' '
‘ 12 34 s e n s
Day 17 . D. T -—
bay 2 T T #D | T !
pay 3 ;0 | T D ™
Day 4 L Jr 7 D cor
Day 5 D I LI | D l D, ;
& S = T B

To clarify this frequently overlooked problem of

* incompatible time units, Brockes elaborates:® . . .‘ ..

In a given school there is a single woodwork shop
and it is required for 40/40 periods. At a superficial
level one might suppose that 100 per cent usage of a g
resource is 'not out of the question. 'But if this is
- to be achieved there must be complete compatibility
between the time units-allocated to the resource--. . «
“in this case the woodwork shop--and the structure of *,
the curriculum cycle in terms of divisions into units
of time. In this exﬂgle, suppose that ¢he craft
department’ wanted to 3ge the woodwork shop. for eight
triples and eight doubles in a forty-period week that
had five days of eight periods, each day divided by
breaks after periods 3 and- 5. /Thi ﬂgurg] shuws
diagrammatically why this cannot be' i Y
placing multiple perlcds’cross breaks.

P

Room_Combinations

- similar HeBeELEs Ga be: obtaited by com.bining Toonms |
in accordance with the basic Principle of Compatibi.hty /"

° iw

It is the opinion of the researcher that, as the

, . literat 8, ‘school admini need to adopt, R
. il
AP / o Alpa,
T i F +
'?\\) k i S

g cm.«cr.usmu I o2
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a more defensmle appruach to maséer schedulmg. The task.
nf organizing the school is “far too great to be 1eft to the

whims and iai ies of any one 1tor . € to

the basxc timetabling Principle of Compatxbxlxty would most
ertamly add the necessary 1nqredxents of ccnsutency and
logic regarding .rbsource allocatlons. Wider uge of the
computex would: definitely enable -the . timetabi‘iﬁ— to censtrudt.
’the best possible tlmetahle, mathematically speaking, and
pessibly, the best possxble mastex schedule, educatxonally
speaking. ( " - o d . -
Of the ideal versus the realxty of mascer scheduling,

Brookeés offers this ms;ghtful‘eomenp

ractice it'will often be impossible to stick 5
idly to the Principle of Compatibllity either for .
sound educational reasons or due to some imbalance in
the distribution of resources. In the first place.

it is essential to realize that, of course, sound
educational reasons must not be abandoned simply for
the sake of timetabling expediency. What &s important
is that both, timetabler and heads of departhent must
be aware of the constraints imposed on timetable
construction by 'sound educational reasons'. The main
question here is whether the educational requirements
can be satisfied in a way more consistent with the
Principle of Compatibility and in many cases careful
consideration will 590w that one can go a long way
in this direction.l .

N Of the computer as a labour—uaving device, D'Ignazio

provides this firm convigtion: .
The computer is best used as a todl 4o help people
in their work, not function as a replacement for the
worker. No magter what'kind of work you do, chances
are the computer can magnify your skills, help you
learn new ideas and, techniques, and make your work

i

| /, ; . ’

1221p44,, p. 22, ’
Ibid.

> o [N
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more
more

the
inval

Of, the value of comp'uterized master sche‘duling., .
£

"The Steering Committee have concludeﬂ tﬁat, given

effxcxent, more mtellxgent, moxe creatxve, and
interesting.123
. '

* the ‘LAMSAC Report contaifis this very promising conclusion:

right conditions ... the domputer can provide
1luable assistance in pmducmg school timetables.

Computer assistance ‘can result in timetables of better
quality than those produced manually. Also alternative
curriculum plans can bé considered. P

The Steering Comhittee believe that .the constructfon. '

of the timetable is an arnual problem which a large .

majozity of schools find very difficult. ®Any assistance
which gives a better quality ‘solution to this problem -,
should be considered because of the multitude of 'l
w~ ~benefits which can ensue. These benefits which £ollow
- when computer aid is used include the .following:

*has established itself as a very promising new dimen
¢ . . 7

Better use of resourcea (teachers, spemausts .
rooms, etc.). 3 . <

shving of time for timetabling staff so that they
may give more attention to other essential duties.

A thoroughly checked timetable ldth full or-part.
co@es available for all concerned.

Less stress, on txmetablex. . )
An -option structure bettez suited to demand. Aow o

A teaching staff more informed on general tichabling-
possibilities and difficulties and the need for.. }
planning.124

1y, y maatér schedunng :
e

9f educational administration., . /
SN - DR T A :

123pr04 p'ignazio, Small cumgm:ergx Bxgloging Thair |
.Technolo and Future (New York: Franklin Watts / 1981
P ; e )

~ s s N * i -

Tl . ;
1241amsac Project Report, op..Sit:, p. 37.
- S =




.\ CHAPTER III

V

L DESIGN OF “TiE STiUDY o

SR The design and organizationsof this compuce:uea
g o nmetab\lmq study revolves around the Nor.ﬁnata School i

Scheduling’ System; a Norwegian computer master schedunng

*program which was developed in 1966, and which has'since \
"-been considerably improved, by Harald Mi‘cn’alseﬁ.

RO mhe(singular objective of this computerized master

B v schedullnq research with the Norwegian Nor-Data Schcol

Schediuling System was to produce comglete and useable
‘alternative 1982-83 master schedules for three high schools
\' | and one elementaty/junior high school wit}un the Province

‘of Newfoundland and Labrador. = .

This study, which pertains to a ney ; and &hallenging

facet of educational administration, compu{:ez-asaxs:ed naster
schedullng, became feasible within the Provxnce durxng 19

for several reasdns. Had these necessaxy research coniditions
not be&n met, t.his\sfudy would not have’ b\?en completed.

P x
Firstly, Harald Michalsen, the creator of this very

\pov(erful and ‘}»e‘raa'ti’le computer master scheduling program,
“was ag:ee;me during May of 1982 to provide the researcher
*  without any dharge with the English version of the computer
< “tape for :he-Noweqi;n Nor-Data School Scheduling System, -

on ‘the condition'that:the researcher and his.associates
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would _use the program exclusxvely for the trial timetable
productions whxch had been xmtiated by this study. '

Secondly, E Land“and Labrad Sérvices'

Limited decided,duzing July of-1982, up5;~:he recommendation
of its Manager of Scientific Setvacas, Stephen Andrews, -

to substant;ally support thxi experlmental Work with the
Nor-Data School Scheduling System by pxov;dlnggthe researcher

| 2

free.of charge with'a

£ and the e ary

| “ computex‘ time to ascertain whether thl.s Norweg;an computer

: schedulinq proqram coutd satisfactorily generate. the master
schedules for,the fogx_t participating schools. - Dne must

fully appreciate that during the 1570'sruewfound1and ana :

Labrador, Computer Services Limited had unsuccessfu/}

expenmented with no fewer,than three other ::omputez master
scheduling programs. It did riotwant to ‘participate in yet

another unsuccessful computerized t{mecab1ing project.

Thirdly, Memorial University of Newfoundland, through

the very persistent effort of the Head of the Depk:tment of
|Educational Administration, allocated sufficient funds’ ‘during
september of 1982 to enable. Harald Michalsen, who resides

at Kloebu. near Trondheim in Norway, to visit our ‘Province
without remuneration for a two-week period during November
of 1982. The four pa:zicipaagﬁg school administrators and
the two computer programmers could; therefore, ‘behefit £rom
his expert advice during the critical seven-day timetable
construction psrio\d at Nswfo\;n‘éland and Labrnador Comp)ie}

Services Limited. -One must realize that the success of this
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1
mas‘,Ler scheduling study was ‘largely, if not sélely, dependent
upon the on-site\avaxlabxlxty of Harald Michalsen aé our very
bedt umetabung consultant- regarding the Nor-atar School
Scheduling System. Our use of, and total relxance upon, the
User's Guide! and the Operator's Manuai? by themselves could

not have ensured success, for these materials, which are very

valuable reférences, were never intended to be used.as.a
i D b

+"do-it~yourself" guide to computer master’ schediiling with-’

the Norwegian Nor-Data School Scheduling System: i J

‘The 1nspiratinn for thiswstudy comé to. the researcher,
f:gm/{eve:al sources. | 4
' As a high school administrator, the ’rese_;t“c_r.\‘at had
expe:ienced sol‘n’xg difficulﬁiés and’ ftust’xa‘tion 'du‘ti‘ng “the
past’eight years when manually constructlng the annuall master
schedule for Mounta:.n Fexld Central Hl.qh School at Forteau,
Labrador\scuth. Cognizant that ‘most manually—consgructed
timetables often leave much to'be desired,not only. from the
vlewpolnt of the recipients (the classroom teav:hers and ‘the .
students) but also from the viewpoint of the creatnrs (the
school aclministra:ors) + the revsea:cher.had frequengly asked:
Could thé master schedule be produced better, and'perhaps
fmore quickly, by computer? : Feedback was usually negative.

Lyohn Brookes, RIPA User's Guid _Nor-Data Computer
Assisted School Timetabling (London: Royal Institute Of
Public Admin: atratxon, 1978 »

),-pP. 1-63.

;%

' 230hn Brookes, CAST Operator's Manual for the Nor-
Data Scpobl Mimetabling System (London: Local Government
Operatibnal/Research Unit, .

9),.pp. 1-148.




As a graduate Btuglent at Memorial University -of
. Newfoundland during 1981-82, the. researcher was pleasantly

surprised'to learn that Joseph Price, a Newfoundland high

school administrator, had experimented thh the Stanford

School Scheduling System during 1972~ 73. What was most

ing about’that arch was _that Price, who had i

.failed with that particular Alnarn:an computer scheduling

program to produce a factory, useable.

maste: schedule fox 1973 7ll for Lestér Pearson Memorial High
School’ at Wesleyville, concluded ‘that computeuzed master
scheduling was nevertheless a potentially uséful alternatlve

approach to our .manually constructing the master schedule

by the conventional. trial-and-error, hand-mosaic method.

Price recommended, therefoza, that an effort should be made
“to £ind & different; and more promising, computer scheduling .

system which could effectively deal with the timetabling

problems of h}gh school -administrators throughout Newfoundland

and Labrador. It was he who provided the resake

Ehe. ARpEtUR €0 £ CHEE BIterHative GORSULEE mastar
M schedulu\g system.
Through a pxeumnaxy search of the literature, the
researcher was fon:unar.e indeed. to’ find a very 1nterevstinq
’atticle:’ in which Zarraga and Bates most favourably reported

upon_ the Norweglan Nor-Data Séhool Scheduling System which

3u, N. zarraga and s. Bates, "Computer Timetabling
and Curriéulum Planning,” Educational Raseatch, XXII
(February, 1930), 107-120
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"has been used very' successfully in England since the early e

~ 1970's.. sglb'naquent correspondence from t_h'e Loca; ‘Govement

ing System. That article, "Computer T. bling and
, © . curriculum Planning,” was the basis from which this study e
. grew. - i o g : Lo
o & . 'ARTICIPATING SCHOOLS . B i ¥
% 1:uuz schools and their principals were selected %o 3 ‘ i
participate in this computerizéd master scheduling study.- - "
' * Each was chosen for personal and circumstantial reasons, t :

: I
for it was judged inappropriate to choose the participants -

I

schools throughout the Province. % 0

s school involved in this sthdy - : .
01, | :

r this study on the basis of a random selection.of high .

The only St. J

was Gonzaga High School, which is operated by the St. John‘u'
Roman Catholic School Board: During the 1982-83 school

}eai—, Gonzaga High School had a staff of thirty-gge and -
an enrolment of abprdximately 500 boys in Grade Nine and d
at Levels One and Two of th§ Reorganized High School] Program.
The asslatant‘prinelpul, John Martin, was: involved ‘in the - ’

1979 experimental work with the Columbia School Scheduling

scheduling as a futuristic means of .effecting better -school

System. He is keenly interested in computerized master i
management. . y



The'ilargest school involved. in this research was

/Wscension. Collegiate) which had'a.staff of thirty-eight and

! an enrolment of approximately 700 in Grade Mirie and at Levels ~

One. and Two of the Reorgamzsd High School Program dunng v

the 1952 -83 school yeaz.’ Lccated at Bay. Roberts, Ascension -

cQuegaate is operated by “the Avalon North Integrated School ’

f‘_ Board. Its principal, Frede:ick Bullen, is very optimistic * *
“about the future of computer-assisted master scheauhng in

’ SR the Ptovmce. ‘ - -{ R i

.y ) The other two schools involved in this study were

John Burke High Schcol and Partanna Acad’emy, both of whxc

are located at Grand Bank and operated by the urin Panms a
Integratéd Schcol Board. c

< "buring 1982-83, John Burke High School had a staff

of' fourteen and an enrolment of approximately 225 in.Grade

ﬁine and at Levels One and Twp uf the Reorganized High Schpol

b

gram—Ets isthe <

7 ¥ . Partanna- Academy had during 1982-83 a staff of I T ?

twenty-six and an enrolment of appraxin\ately 500 in Grades
Three through Eight. Its principal, Johné’!‘ucker, shares an
equally strong interést’in computerized scheduling.
H
elemencazy schools were purposefully excluded, for the
+ thrust of this computerized schedulinq feasibility study

deals vu.t:h the master achedulinq problem at the high school

School Program. However, since John Burke High School anas

With the exception of Partanna.Acadeny, -representative o

level, particularly as it relates to-the Reorganized High %




i Pat\tanga Acaden\y shaxe no fewer ‘than seven of its ‘staff,

the researcher weleomad the "split-site” timetahhng problen
as a challenge, not‘an impgginent, for the Nor-Data schooll
Scheduling. sPsten. .

Tatally, the target pcpnlation for this study was

comprised of m;ex‘ 100 teachers and neax‘ly 2,000 students.

QU_ESTIONNAI RES

a secondaty, but very significant quesuon
the xeseatcher was: Nould the teachers of tlyb four ?hosen
" schodls judqe the computer-generated’timetablés to be \becter
than their manuﬂlly—constructed 1982-83 ‘timetables?
. To solicit an ,answer to that pe:tment: questron,
‘ the researcher devised two questiopnaires.

The first questwnnaira (see Appendix A), which was

gistributed to’these teachers by their respect ve pnnupal‘

during November of 1982, requested that eaoh ceacner, with
the‘:gceptiun‘nf.specxal adncabion: taschibrasand Biiietine

administrators, evaluate as objectli‘.velvy 4 ponnible His/hes
) isai—as mannauy—‘construcc.ed timatable. ‘Aécomp;nying each
of these initial time:ahle evaluation questtonnaues was a

lettar cf explanation (See ;\ppendix B) £rom he rasearchur.

© . The second qusstionnaire (See Appendix Cj, viyxch
was distributed in thé same manher during December of 1982y
asked that -each of these teachers’evaluate as objectively
a8 possible his/her alca@nacix;e computax-ge{ieratad 1982-83

timetable. With this second timetable évaluation questionnairg,




- were necessarily somewhat subjective in nature.

each’ teacher recewed fxom the xasearcher .ot only a 1attar
of expLanation (See Appendix D), but ‘also a compllmentary
copy of his/her 'computer qenanted timetable as produced by

thie Nor-Data School Scheduling System.

»"Through these questlonn}‘ires, the reaearchzr suuqht v
a compargtive qu!\htacive assessment by the teachers of

*their 1982~ Bl mnually—constructed txmetables ‘versus’ chelr

& computerr generated tlmetables‘ on both questionnuu-ee,

* which had a Liker:—type “answeriny scale, the toncwing

criteria underscured the questxons-

‘1. ‘Basic. sub)act requirements. fuled? “’

Wozkload prafe:ances honcuxed?

stribution of periods per -subject? .

Balanced:

Overall satisfaction with the timetable?®

Furthermore, each teathér was given an opportunity. to
delineaté any unsatisfactory aspects of either timetable.

he researcher acknowledges that the responses of teachers

5 [ s ~

Bach participating school administrator servedas |,

a liaflson between his staff and the researcher.

NORWEGIAN NOR~DATA SCHOOL SCHEDULING, SYSTEM

. 4 M N
'The Norwegian Nor-Data. School Scheduling System was
chosen for this. research simply because it had been judged,

particularly by British aducatoxs, to be supezxor to. all of

the other ally available mastez scheduling

' programs. Ié has variously been described as “technically




'&xceuent,"" "supenoz togany systens prev1ously tried""’

S and "the most. flsxible and| sophisticated tlmetabling system
B \6 J W

to appear to date.

it Following a\ areful analys:.s of the ‘literature ‘on,
compute:‘assxsted master Jchsduling‘ particulafly " the books
ahd articles by British authors about the Nor-Data.School
‘schedulmg System, the r sea:cher dednced ‘that the llerwegxan
i computer schedunng px‘ogram developed by Harald Michalsen '
o * would be :echmcauy capQL:Le of very succeasfully ‘tackling.
i any of ché’limebabnng prﬁ){:lems contronting h1gh schnol

administrators land and Lab -

N;frious conslzﬁeratinn was given to initiating

\
% a second fasibility study.of the Stanford School Scheduling

b System, -the Columbia School. séheduling System or the ontario

School Scheduling System In1t1a1 efforts during’ the 1970's
\ .

at ti ng with these

\‘\ schedpling programs had

failed. Neither held, in

any further, potential for
' Province. | - mE

A thorough survey

7

# T f .
. Ibid., p. 107,

the oanicn of -the researcher, ¥

high schwl aﬂministrators in this
\ P :
of the ‘literature clearly .indicated.

- 5 \ ; . N
to, the researcher that tHere was no other American, Canadian

or-British computer mastdr scheduling\\p;dqram which had beén

“ ’ ,gumsac Project RﬁE'ort Computer\Assisted Sechool  '.°
8 ©. Timetabling Authorit: es agement Services

I Han and Computer Ccmlnltten. i978),

\" g .

N § /‘GBrookea, RIPA Uqu 's Guide, p. 1.
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]udqed more technlcally capable and educatxonally p:omsing

than the Norwegian Nor-Data gchool Scheduh.nq system.

Early Developnent ' - _f
Acceptan master scheduling as a very challenging
computer problem, Harald Michalsan developed the Nor-Data
School Scheduling System at the Technital Unxve(rsxty of
Norway dunng 1966, His assumptlon was that "a computer
program xs not only a desiruble alternatlve to n‘nual

scheduling, but in muny cases ... actually a nsceasz.t:y to

have a reasonable chance of'satisfying actual|requitements."’

) A
Regarding its early development, Michalsen reports

‘. i his Doctoral dissertation that:, N

‘The original objectxve was to develop a proqram to
: satlsfy the local NTH requirement. This work started
January- 1966, and as early as summer. 1966 a computez

‘made schedule was 1 It was Juite
acceptable and in severdl ways superior to .a manual
schedule-

The first program version was based on relativ
simple heuristic principles (they were, -however; simi)
to the more general strategy eventually developed) . )
The objective was reformulated to design an operative *
' program system for any Norwegian school structure and

.+ if possible £ind genera} principles_for solution of
‘the scheduling’ problem. e

_The -initial assessmant of the capabuxnas of ‘the. "

Nor-Data Schocl Schedulxng System by, Norweqian educators was

Harald Michalden, A Working Strategy for General
School Scheduling (Trondheim: .The Eannee:?nq Research

. Foundation at the Technical Uni\varsity of Norway, 1971),

P 1.

81bid., pp. 14-15. o




0

.. duite fdvourable. the following figures,®

educational admxnxstratlve value.

1966: 2

3 P 1967: 4

. & L '1968: 27
£ Wt o 1969: - 83

*o 1970: 100

schedules
schedules
schedules
schedules
schedulea

which show the

Michalsen reaust!cally contended imnaﬁy that

"If the dxssatxsfactlon can’ be lil\'ritsd to less than 5%,

3 o s B30 o
‘opérdtive viéwpoint."™

- _.the‘ program should ‘be comaidered satisfactory -from an
.

Revxsians to the pmgrm(z7 have

. * guaganteed that user cussa:ufactmn has been minimal.

189

P ] number of schools scheduled by ‘the Nor-Data School, Scheduung
System during the first' five vears of its use, are clearly ~

indicative of its initial populax‘lty as well as’its perchived

of its inhitial impact on the ‘teachers and students,,

" Michalsen comments:

"

. The main impression is that by means of the program

. system the requirements considered essential are more
~ © easily satisfied, while a manual scheduler has better
- possibilities for'utilizing particular circumstances.

(To compepsate for this the computer made schedwies can

. “ be adjusted manually.)

. - say that the program gives higher priority to the most

.end
X the program system as "studentfriendly"

d to ize

(as opposed to -
"teacherfriendly"). It would be more appropriate to

important requirements. As a natural conseguence the

%1bid., p. 15.

O1pid.; po-16.

. 2 )
i 1piga., p. 17.

advantages of computer made schedules increase as.the
problem becomes more complicated.



) Hi/thout problems. This is a vital asauiption. 15 ° The fdet

_ is, the t program

‘ "'The computer program for the internationally-used
Norwegian Nor-pata School Sl:heduling system; which consists
of some 15,000 to 20,000 PORTRAN instructions, wag\wntten

by Harald mchusen during 1966 for the UNIVACL?. uae

computer. Slnce thepr=the computer proqrun has been revised |

for use on the TBM 360, as weli'&s 'the Honeywell, computer.
The Enqhsh veuion of this Norwegun cquutgr program is-

totally compatible with the nei awpamzt 270v/6 computer

at land and Labrador C ¢ s:zvicaa Limited.

Concernéd 1nitia11y about the adaptability of the

" Nor-Data computer program to the Newfoundland u:omputenzed

scheduling environment, Michalsen firmly states: "I would’

. assume that the IBM-0S version Hl.l]. ‘“work“on youx compute:

ad.mirab{y on the .

AMDAHL computer. There is no technical problem whatsoever.

12p0nihaN ‘15 an acronyn for FORmula TRANslator,
. a high-level computer language ;.hat is used to perform’
“mathematical qomputations. Larry Noonan, The %% Computer
Lu:e:ag (Toronto:" Oxfotd University Press; P 3T

o

&h 1:‘UNIVM: is an acronym- “for uNIVerual Automatic
CompMter which was completed by Hnuchly and’ Eckert in 1951,
The Age of Cmngutoz 1‘“““1' Pp. 327 & :
L41he AMDAHL computer was developed by Gene Amdahl
during the mid;1970's at Amdahl Corporation ip the United.
States. It has evan granter processing power-than the IBM
!:omputer. L2 . v 7

15 etter to xe-earchar ‘from Harald mchauen, Kloehu. -

rvuy, Augult 20, 1982. 5




; thrae separate but interrelated progr
: itd progzam

Most. achedul)_ng s have an uppEt

sub)ects and classes *

lunit regardxng hcw many teachars

- Uniquer T\:me‘tabhng Stfucture A e

" Uhlike other: cemputer maater schedulmg programs, o

thg Nor-Data School scheduling, system s dompnsed of

the. FORPROGRAM v,

the A ROGRAM and. the OUTPp’I‘ PROGRAM. :
PROGRAM, Ko the capahxlity o thoroughly :

Ll \ g F
" chedv th! tial® input datd to decemme whether there
.are’any ;metabhng mposslblllqes. The 1978 LAMSAC ‘; T

Repoxt conta:ms zms 1uc1d explanacim\x .

Part I Df .the FORPROGRAM checks the data Ecr 5
obvious' errors such as totals. of class periods and
'periods 'taught by each teachei. A map of all activities
in the submitted data is printed together with lists of
* class names and room utilisations. A list of Terminal
Combinations is set up where a Teérminal Combination is
a set of ‘conflicting activities because they have a
common resource. This means, of «course,’ that f.hesew
act).vuues cannot be- cimetabled simultaneously. o
Ezrar l\\sssages as ‘a result, of tHe FORPROGRAM' Pax‘t I
indicate simple discrepancies in data such ‘as atéacher
specified for an activity but the teacher not included
on original list of teachers. Another error could ba
. " 'that a pre-assigned actiyity might include a reso
. already being used during. the pericd of pre-assig anc.

thh these errors removed.the seccnd part -of the
FORBROGRAM 15 applipd. FO OGRAM Pgrt II ‘searches for
timetabling impossibilities ds well as for severe 8
‘constraints. he impossibility is referred to by a
Terminal Combination number froln which teacher and

—_— ?

uichalsen, 6p. cit., p. 18. e,
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class may be defficted. This s followed by showing
that there are insufficient suitable periods available
" to satisfythé requirement. Ackion should normally

L be taken By amending data .to relieve difficulties 17
i discovered before proceeding with the MAINPROGRAM.

(I * The MAINPROGRAM of the Nor-Datasgchool Scheduling

e System constructs the master schedule. It is unique, for

/ it has been expressly desi%ned to "give the user control

oyer tunetable construction, both in terms of the pnanues

. in dxfferent parts of the school and in terms of how much

" of the timetable is tackled ifi any run."l®

5 _ The LAMSAC Report provides this au-encokgassing

i
overview: . . >

. Yhe MAINPROGRAM is responsible for constructing
the timetable. It is possible for the timetabler to
"steer" this construction by deoiding on a sequence
. for offering various parts of the whole problem.

» . Because of large option groups the timetabler may ask .
for Years 4 and 5 to be constructed first followed,
perhaps, by the Sixth form requirements, then option
groups in Years 2 and’3, then. the rest of Year 3 and

o finally the remaining parts of Years 1 and 2.

s

Variations on this could include a steering
» directive which asked-for all activities which
i .~ included a particular group of teachers, or all
activities where essential double periods were
. .. involved, etc. The Program itself having set uj
' Terminal Combinations which, in general have mutually
conflicting activities will allocate activities in a
‘sequence depending on their degree of freedom. Those
@ activities with the same degree of freedom will be
ranked by two other criteria, namely period length,
and day-conflict. As an activity qualifies to be
placed next the program sets up a "conflict pxcture“
P 3 ,0f activities still to be placed and positions the
" . s ‘activity. to cause least conflict with activities still
bl o to be placed. -~ This is referred to as the "look ahead"
| - . quality of the proqtam. Although the steering directive

N

~ -

[ t :

v 3 ‘> - lramsac Project ﬂagen—., op. cit., p. 51.

. maxookes, 'CAST Operator's Manua + P 1.
LA CAST Dpgrator s Hanual
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given may specify placements to be made the "lock ahead”
" 'quality considers all the data unléss some suppression
has been requested. The program may over-ride a -
steering directive when a difficult situation occurs.
Although the timetabler probably has o
considerations, his steering directives will} largely
depend upon his own evaluation of the degree of
freedom_each requirement: has. Similar reasoning.
takes place within the computer program. The tunetablar
can control how much is tackled in one run without
removinq any data.

After each KAXNPN)GRAM Tun a printed summary 7

of the timetable constructed far is produced’ I *
. together with a lisk of unfitted activities. The G ¥

¢ summary- is in three. parts. The first shows teachers .
‘' against periods of  the: timetable cycle stating form’ ¥ !

or, group of pupile t.hey are teaching.. The secopd. 3

shnws forms against, periods of the timetable cycle
and’ the. activity of 'each period. The third is a
sumnary of room allocatlon

g From,*this 1n£omaud the n.ﬁanblar must make i
chanqes to accommodate the’ \mﬁ.ttad lessons. .rms
N williusually entail changing staff:deployment of.
breaking ‘distribution rules until an acceptable :
solution is, found. The corrected,data which is
specified by ‘using furttier punched cards.'and adjusted
partial. timetable are now "frozen" and used as input »
& together:with the next iteration for the next ¢
- FORPROGRAM run. - This, in turn; creates an output - S
tape that is used in the next MNPROGW run, and
the process is continued as necessary.

1 'l‘o fully lpprecxate the kind and anounc of control
“

. which’ the' school admlnutrator can have over the cnmputerr

o const:uctxon of the mnsur schedule through the MAINPROGRAM

i to understand this unique and ery. lignihcnnt feature

. of ‘the Nor-Data Schm1'~scheduung Syntum. 1: should do” |

much.to allay the fears of those who claip that, th:ouqh Y B

compu:er qenexa:ad master -chaduung, educators and studentn

", o IQMMM op. Be., po 51 T UL
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will necessarily become subservient to the computer. With
the MAINPROGRAM of the Nor-Data School'Scheduling System,

technological expediency should remain secondary td sound

-~ educational planning.- %
- The OUTPUT PROGRAM makes the final modif}cations to
the master schedule before printing the school's Eimetable

N .+ in full as required by the school adninistrator. .

i ’ The LAMSAC Report gives this explication;,

» i The OUTPUT PROGRAM prints the timetable ir an’
- easily understandable form. - Favilities exist.on the
input forms so that the user can eliminate’ all unwanted
codes at this stage and have his, own subject names,
teacher’.initials and room numbers, etc. Three main
_timetables are produced and these are for classes
' . (showing subject, teachers and rooms for each period) w
I for teachers (showing subjects, classes and roo
each period) and for rooms
., teacher .for each period).
multiple periods are shown i
size and where classes are
,dividing lines between the classes are omitted. For
N ".groups of subjects a-collective title may be given
Wt 7 if desired instead of subjects being printed but,all
ok ) . [ teachers 'and rooms used are stated. The teacher fime-
.table indicates lessons where setting'is used and free
periods arershown as-blarks. ‘Individual class and
teacher ‘timetables can he pnnted in addition to the
- main t‘imetables.

The OUTPUT PROGRAM vg 11 update a partial ‘timetable i
after.manual adjustments been made, ‘it will allccate .
“'specific rooms 'to activities and it will check the

ccmpleted timetables to ensure that errors have "not

been, introduced during the adjustment process. This
'prégram, of course; will not be requested at an.
intermediate” atage of the timetable construction
process unlessit is required for a special reason.

20

« ‘There ahpul\d be no doubt t:hat the Nor-Data School

s::heduli,nq'Sy:stem isfot only uniquely designed but also

g s A 2 +201p4a.
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-extremely well programmed to effectively tackle the master
scheduling problem of“most, if not all, schools, whether in

Norway or ‘in Newfoundland and Labrador, or elsewhere.

-~

Program Use 5 '

Users of the Nor-Data School Scheduling System must - .~

fully appreciate two 1 aspects of

master
scheduling: firstly, how the three separate parts of this

/" program work together as a umit; secondly, how the &chool
. and the myst :

ly interact ‘as a team. This \
timetabling process is shown diagramdatically in the figure?!
on the following page.

Brookes offers this description of that process:
of ‘pre-printed data tables .... Wnyone responsible

for using the computer programs must be completely a
familiar with the data specifications. x ®

Screening - before data are.punched on cards for
prog_i_iram nput, it is impor?:ant to check visually for
obvious errors. This saves both computer time and
effort later on. ]

. i
" Data Preparation - the school will complete a set  * . f
i

Running the FORPROGRAM - when screening is completed N

and any corrections made, the data are punched onto
cards and used as input to the FORPROGRAM. Errors 'in
syntax normally must be corrected, and it is important

also to eliminate any timetabling impossibilities
‘revealed at this stage.

.
Steering etc. - when the data is free from error or
. when™ the operator is satisfied that further FORPROGRAM
runs are 'y, the MAI { can be run. The "
first step is to prepare STEERING DIRECTIVES. These, . i
convey to the MAINPROGRAM the school's priorities and

* also draw the program's attention to'areas of known - _ -
difficulty.

R 2lprookes, RIPA User's Guida, pi 4.

\E
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' Run) he MAINPROGRAM - the MAINPROGRAM, which
! constructs the timetable, can now be run. As well as
printing the intermediate version of the timetable
constructed, the program also prints a blow-by-blow
account of its activities during every run. This
account gives details of problems encountered and

i expected as well as impossibilities met.with during

| construction. S

Iteration - at this stage we have normally tackled
only a part of the timetable. When the results of the
MAINPROGRAM run have been analysed and necessary
compromises agreed with the school, it is necessary
to freeze the partial :;metahle so ‘that the next stage
of construction’'can begin. "Freezing" is done via
the FORPROGRAM, and_xt is also necessary to use this
part of the system to make sure that ispossibilities
have not been introduced in other parg£s of the time-
table, as well as to check for errorg in the "Freezing"

process.
.

Running the OUTPUT PROGRAM -~ it may well prove
necessary. to go through several iterations before a
complete or nearly completed timetable can be produced.

The OUTPUR PROGRAM is normally used only in the final
iteration and updates, checks, and prints the timetable.

Even though the. step-wise or iterative mode of ‘the
Nor-Data School Scheduling Systen has been specifically
désigned to allow the timetabler: to communicate effectively
with the computer, it is clear to the researcher that a good
‘master schedule is still largely dependent upon the time-
tabling experience and skills of the school admfnistratzr.

The sound advice which,Brookes offers to computer

22

programmers is equally applicable to school administrators:

- Unfortunately, running the NOR-DATA system--or /any
' other--is' not simply a matter of following a set o
“instructions cook-book fashion. There are of courge a
number of procedures that, with increasing familiadrity,
become routine. But successful use of the System,
depends to a large extent on the operator's experfience,

22pr00kes, CAST Operator's Manual, pp. 2-3.
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skill, and understanding of the timgtabling problem.

Whlle ‘there 18 no satisfactory substitute for
,.experience, there is a.good deal that can be learned
from the experience of others. Some of. the more

salutory lessons of experience are included throughout ™

* this manual in the hope that some of the more

unpleasant’ things §hat have happened to some can be

avoxdéa by others. § ; o

./
Input Data Forms :
Accompanqu the Nor-Data School s:hedulmg System

are fcur basic input data forms, which must be thoughtfully
and accurately completed by the school adm:.mstratox.

The Epst xnput data form, Table

Basic Datad

‘(See Appendix E), which is comprised of three major sections’

.is used to. precisely define all of the basic:resources to be

included in the mastér. schedule.

The teacher’ survey section is used to list all of

. the staff, using a series of -continuous numbers beginning
= ; :

with 01. "It is also used to indicate the:total number of
teaching periods to be later ‘allocated to aach teacher.

The class survey sectxcn is used to spemfy each
of the classes to be included in the timetable. It w).ll
also show the total numbér of periods for which each class
must be timetabled. ' b

The room survey aecti‘on is used to 1ndicate a11’
of :h::@ in which activities may take place., It must
aiso specify the type of room, as well as its alternative,

which may be used for each activity.

Brpia), po 3.,
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Completion of Table 1 usually presents few problems I

for, school administrators. However, Bmok‘es‘ cautions:
' Before the data sheets are.converted into records.

for input to the FORPROGRAM it'is aadvisable to check

them visually for any obvious errors. - The computer

‘program will of course be far'more thorough in its:owh

check, 'but some of the more common syntactical errors’

-are more easily corrected before cards-are punched or z

records created. \ i

In general terms it\is certainly worth spend.
some time (not too long)\looking through the da(n
sheets. Familiarity with\the techniques of data
specification enables the host obvious.mistakes to be
found and it is worth noting that a particular error
is often repeated” by a- schaol in a given data set.’

It is also impertant to stress that syntactlcal E
!errors are made not only because of carelessness; but .
because the school mag not have understood properly d : i
what is requued o . - ;
o . What computerxzed master scheduhng, and Table 1

of che.}lor-pata School Scheduling System in particular,: cu wow

“timetable plannihg. . No. longer is it acceptable for the

school administrator to have only a general idea of what
has. to be timetabled; now, the school administrator must

have, right from the beginning, a precisely written and

totally balanced timetabling plan.

The second input data form, Table 2: Basic Plan’

(See Appendix F), 1is ‘used to specify which subjects are to

ke taught by ‘each tencher.‘ since every aspec'e of the plan
for the master schedule must. be specified in appropriate

cadt |
computer, language, this tablé consists of many tepetitions I

24
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of these basic timetabling elements: the subjects and grades

to be caugt'nt; the teachers assigned to these various tagkg:
the option schemes required; the number and type of required
periods per subject; .and, the/ types of rooms.to be utilized.
Several shebts of Table 2'will nbrmally be used by the school
adninistrator for each master schedule, for it is desirable,
to.use one sheet per grade.

Two vital aspects of ‘timetabling are recessarily
stressed in this Table,” . o =, )
° The 1 tachnique of day blocking . is used to pzevent
relat;d activities for the same class-from béing scheduled‘
undesirably bn. the same day. -The explicit distribufion

ifstructions which are programmed through this simplistic

' input-daéa procedure help significantly to produce the very

“much desired balanced. distribution of periods per sub]ect

over the curriculum cycle. . . \

" The technique of .parallelism is used to schédule

! two 6r-more option schemes simultaneously not only within .

the same grade but also across grades. The tremendous

- advantage of this strai jard input;d: ure 1ies

in its capacity to prevent.'irreconcilable-teacher timetable
conflicts. - - ) .

Reqarding the obvious need -Eor thorough and logical
timetable planninq by school administrators, Brookes offers
ths advicex !

. Espeeially where che:u is a predominance of pnallel
activities (option uchemes., setting, blocking, etc.)




master. scheduling by. computer depends very significantly
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i - \ P
it is almost always a %wd idea to spend time on
preliminary checks of Feasibility. Ideally these
.should have been completed by’ the school . ¥ T
too often however, ‘the |Slanning done at the school -
proves inadequate ... there is little point in putting
off the discovery of impossibilities until a later
stage. Planning and evaluation technigues are treated
at some length in a St
possible only to put*in‘a=plea that attention should
be given to logical errors at the earliest possible
stage. 25 |

As can'be proven by |data from Table 2, successful

upon sound ‘timetable punnin‘g,’ as well as upon meticulohd

attention to details, by‘che‘échcel administrator.

The ‘third input duta tern, Table 3: P:eaasig’ﬁment'
and Blocking ‘(See Appendix e)‘l, is used to express various
constraints which the achool adninistrator judges will most

likely préduce an acceptable master schedule which utilizes
> s | i

rate publication ... here it is

the resources of the achodl to maxinun practical advantage.

Five major types of timetablxng constraints may be

" imposed by the timetahler upon some uf the " acuvxtxes to be

lﬂr‘ These HH, each of whzch has a specific

26 are as foll‘ows:,

Code 1: MUST ) |-

input data code;

. )
Code 2: MUST NOT' ),
N |
- Code 3i HIGHLY UNDESIRABLE

}
Code 4: UNDESIRABLE ' ) relative constraints
)
Code 5: ‘DESIRED )

zsayooke's, RIPA User's Guide, p. 28.

Ah!o‘luts constraints - ° s %

L

Eg
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The significant difference between absolute and
relative’ timetabling.constraints is -that "absolute
constraints are never violated .by the program, whereas
relative constraints 'will often be sacrificed to gain a
527

better timetable in other regpects. e

These examples.are illustrative of the effect that

| these timetabling constraints could have upon the timetable.

A code 1 constraint would guarantee that a triple period of

Industrial Arts is scheduled during. the'afternoon, which is

‘ the‘-o‘?lg time When it is. practical to have three cénsecutive

periods with any class. A code 2 constraint would emsure

that a split-site teacher, who needs some time for commuting

"between schools, is not scheduled to teach period .ome at the’

high school, ‘and then immediately afterwatds, pefiod two -at
the elementary school. Such an infeasibility would simply

not be timetabled. A code 3 constraint would indicate to the
‘computer that it is. highly uidesireable to' schelule two- single
périods of any six-period Mathematics course on any one day

of a six-day curriculum cycle, Such a constraint would most

likely produce a balanced distribution of periods for all of

* the Mathematics courses. .

. " Through thoughtful application of the preassignment - -

and blocking constraints, the school ddministrator is able to
meaningfully influence the computer timetgbliny process by

"transferring the individual school's experiefice about its

.27'Ibid.
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timetabling prablems to the program system."28'

This unigue
feature of ‘the Nor-Data School Scheduling System very much

enhances, its being l;;ed successfully by a substantial nu’m‘bei
of schools outside of Norway. 5

e bt The fourth input data form, Table 4! Output Modifi-

cation (See'gppendix H), which is comprised of three major

sections, is used to improve the general’ appearance and che“

readab}l;ty of the computer pnntout\ of the completed.master

‘schedule.

"The first section enables' the school administrator
to add the initials of the teachers to replace tha number

codes which had been. used ‘throughout the ear].iar stages*

of .constriuction of the timetable. This makes the master .

". schedule easily.readable by the teachers as well as hy tha

‘timetabler.' '

The second sectioh-allows the school-administrator
to print the individual name or number of each room which _
is used for teaching purpéses. Any teacher 'can. therefore,

readily determine where ariy activity is taking place.

.’ The thx.rd seccxon perlnits the school adminxstratar

to describe, the different subjects within each of the option

schemes~ fThis descriptive information, which appears on
P ; ;

the timetable of each teacher, is particularly helpful when

the school has. extensive opuon schemes. ;
‘As a direct result of thasa cosmetic improvemsnts
-
“

285 00kes, CAST Operator's Manual, p. 39.
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 Scheduling ‘System; Frederick Bulleb, pr

" Collegiate; John Martin, assistant principal

which are effected through Table 4, the timetables for the
teachers, as well as for the different classes and rooms:

that are produced by the Nor-Data School Scheduling System
are quite réadablg. % ; :

. . a. .
. Stressing the importance of accurately completing ;

these input data sheets, ‘Brogkes forcefully argues:
RK

it is vl.tal to understand that the computer wx.ll
attempt to do e xactlx what you ask it to. Unlike the
human brain, a computer 'lacks peripheral vision and

cannot be -either-to ' ‘the ‘i on!

1 to- it or to’ for, 1 on’ that
is missing: altogether. Although every precaution. is .
taken%n the ‘program to check ‘that the information ‘is

" sensifjle and meaningful,”it is of.the utmogt importance
to takk ‘special care when: completipg the data sheets:
final responsibility- for errors of specifiGation must
inevitably be the user's.Z?

o . &EWFODNDLAND FEASIEILI’ALY STUDY.

This Newfoundland computer Bchedulan feabxbxlxty

study with the Norwegian Nor-Data -School Schedul:.ng Systaln

was conducted at Newfoundland and Labrador Computer .Serv1ces *

were Harald Michalsen, the develope: Nor-Data School

§1 of 'Kscension

School; John Tucker, ‘principal of Partanna Acagemy ' Stephen

g %
29,

Brookes, RIPA User's Guide, p. 1i . . ]
) i 1

if Gonzdga High'
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N ' Andrews, manager.of scientific services at .N;vgundland and P
‘ Labrador Computer Services Limited; Neil Dawe, avpraqramner

[ analyst; and Mary-Louise Porter,!a computer programmer. % 50
Successfully produced through the Norvegian Nor-Data s

~.School S¢heduling System were thrse very acceptable con\pm:er- AT

generated Tste: schedules for 1952 83: one for Ascensmn

So. Collp8iate at Bay Rober:s, one for Gonzaga ngh School at

st. John's; and one for che splir.*site schools of John Bulke e ;

I

*  High School and Partanna Academy at Grand Bank.

: STRUCTURED INTERVIEW: WITH PARTICIFAT G PRINCIPALS Fats %

5 g < e
three participating prlnclpals, "the researcher coﬁduceea

To elicit the considered opinion of éh of the v | 1
e ¥
|

a structured interview (See Append).x I) with each of John

Ma;txn, Fredenck Bullen and John Tllcker during Avxl of

1983, ' O S Y
Each'was separately questioned about the computer- ’

genetated alternative master schedule ;mich ’nadf been produged,

. . for ?5 school for the-1982-83 school year, as . well as’ about

the gossible future of computerized master scheduling : . {

throuhout the Province with the Norwegian Nor-Data School .

= ; Scheduling System. « LI \ -
. : i B RS
X . TREATMENT OF THE DATA e v |
| : ) N e e 2 o 8%
i o - Sihce the data for this study has been collected: -, *. 3
B (e
g + from several saurcaas\ti:b: lysis of the varioua types of (
| P data is pgau’ente‘d depara’ in thé, follwinq chaptars. e
. "
§ 8 3 . ' RS T w
AN N W 0




CHAPTER IV . -

. K . .
s g ANALYSIS OF COMPUT%ENEMTED MASTER SCHEDULES

During November .of 1982, very acceptable alternative
; 1982~83 master schedules were easily produced by computer:at
B Tl Néwfoundland_and. Labrador’ Computer Services Limited with the
ﬁowegi;n Nor-Data School Scheduling System for Ascension
- . Collegiate, Gonzaga High School, John Burke High School .and
) Partanna Academy . . B k!

{ o e ay " SAMPLE TIMETABLES | .

e I'ilustr,acive timetables from these computer-generated

master schedules are prnsented throughout this chapter to

lemonst:ate conclusively that e computer and “the Notweqian

~ " Nor-Data School s:hag&luq Sys em can be effecuvelJ used by

/" school administrators throughout Newfoudland and Labrador.

Tanch¥r Timetables

. / - 'Table'I on the following pages, which is'the computer-
' generated timetable'for the vide-principal of John Burke
High School, shows an excellent teacher timetable. :

It provides; the researcher wolild argue, a perfect -

Lgvel One and Advanced Mathematics 2201 at Level Two, as’

well as an acceptable balance of periods for Matriculatich

: l aistribution of “periods for Consumer Mathematics 1202 at
!
i

-.. Mathematics in Grade Nine. Furthermore, the distribution’ P
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/TABLE ‘T & ;
L7
COMPUTER- cznsm«reu ITHETABLE FOR THE VICE-PRINCIPAL
OF JOHN BURKE HIGH §CHOOL .
per: Pay One o+ Day Two Day ‘Three
i ‘
3 1x
5

4 |ADv.MATH.2201 | L-2%|aDV.MATH. 2207 L-?" ADV.MATH.2201 L-2%
L.Payne | . L-Payne - L.Payne
107 * | 2 E
5 |coN.MATH 1202 °L-1*|. ‘ 5 CON.MATH. 1202 1-14
' L. Payn .
Lib. J
v ¥ g & ‘ Y T
6 |m.maTH: 1x4| CoN.MaTH. 1202 A g
L.Payne . | L.Payne >
Lib. P Lib. . ;
7 W et ] 3 ‘ M.MATH. 4
B *  L.Payne m/"
‘ 202 -

Scheme
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. 'TABLE I (continued)
N Day Four Day:Five Day Six
M.MATH. | IX* |CON.MATH.1202 L-1*| °
[L..Payne L.Payne i
|zib.
* [ADV.MATHo2201 L-2% [M.MATH. IX* .
IL.Payne - 2 L.Payne
[Lo7 T 102 ,
|CON.MATH, 1202 L-1% [M.MATH. *IX* [M.MATH. X4
[L.Payne’ " “: L.Payne. . |u.Payne
b - s 102 -[102
A &
CON.MATH.1202 L-1%
. L.Payne
105
-
oy .
5 ADV.MATH.2201 L-2%
§ L.Payne -
i ADV.MATH.2201 L-3*
we . |L.Payne
&
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of time remaining for administrative duties is reasonable.
Little fault can be found with this teacher timetable, other
than the undesirability of teaching in several classrooms,
which is a direct result of ‘room usage in the manual schedule.

On the following pages, Table II shows the compufer-

nerated timetahle E;:z the head Of the English department
at. Ascension Collegiate. :

A careful evaluation will show that there is a,
nearly perfect distribution of periods for each of the
three. classes of Literary Heriti\lge 2201 at Level Two of the
‘Reorganized High School Program.' A reasonable spread of
periods exists for both classes of Language 1101 at Level -
One and all three classes of Language 2101 at Level Two.

\ =
“In addition, the nine non-teaching periods are, in the

op\{nion of, the e ., most sati ly allocated.
One must appreciate that the ideal distribution of
periods for each subject is rarely found in any timetable..
: Many factors in the school enviromment, coupled with time-
tabling constraints ngcas‘s'atily imposed upon some activities
by the timetabler, Mlinb'é against the ideal balancing of
thirty-three periods for eight courses over a six-day

2 -
curriculum cycle of forty-two periods. Despite the small

imperfection discernible in this teacher tj.manble, it
certainly have been used during 1982-83 in iieu of i
4 manually-constructed codunterpart.
Table III on pages 113 and 114, which is the computer-~

generated timetable for the teacher librarian at Gonzaga High

v a




TABLE TI

‘COMPUTER-GENERATED TIME;I‘ABLE FOR THE,HEAD OF THE
ENGLISH DEPARTMENT AT ASCENSION COLLEGIATE

Per . Day One Day Two Day Three

1 |LANG.1101 L-1D* LIT.HER.2201 L-2D¥
L. Gosse L.Gosse .

215 - 215 g

2 [LIT.HER.2201 . L-2A* |LIT.HER.2201 L-2A*|LIT.HER.2201 L-2A4
L.Gosse’ L.Gosse L.Gosse
Lang.Rm. Lang.Rm. Lang.Rm.

3 |LIT.HER.2201 L-2C* [LIT.HER.2201 L-2C* = 1208
IL. Gosse L.Gosse . . <
Lang. Rm. Lang.Rm.

y
RN . B

4 |LANG.2101. - L-2A* |LANG.2101 L-2c% L-2c4
L.Gosse - |t.Gosse
Lang. Rm. Lang.Rm.

5 [LIT(HER.2201 L-2D* [LIT.HER.2201 L-3D¥] P
L.Gosse L.Gosse - {

Lang. Rm.
AN
6 LANG.1101 L-10%|LANG.2101 -~ L-2D¥
. L.Gosse L.Gosse
g 215 Lang.Rm.

7 LANG.l]Sl 1-1cH
. 1 L.Gosse
| Lang:Rm..
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- TABLE II .(continued)
, Day Four Day Five Day Six
[LaNG. 1101 L-1p*} LIT.HER.2201  L-2D%
IL.Gosse L.Gosse
010 .- 215
LIT.HER.2201 L-2A*| LIT.HER.2201 L-2A*|LIT.HER.2201 L-2CH
- IL.Gosse L.Gosse L.Gosse
[Lanig. Rm. Lang.Rm. Lang.Rm.
. [LANG.2101  ° L-2A*|LIT.HER.2201 L-2C*|LANG.2101  ° L-2CH
[L.Gosse L.Gosse . |L.Gosse
[Lang. Rm. Lang.Rm. |rang.Rm.
ILIT.HER.2201 L-2C*|LANG.1101 L-1C*|LIT.HER.2201 ' L-2A%
|L.Gosse L.Gosse L.Gosse
Lang.Rm. Lang.Rm. Lang.Rm.
[LIT.HER.2201 L-2D*|LANG.2101 L-2a%) - -
L.Gosse i L.Gosse -4
215 Lang.Rm. P
N LIT.HER.2201 L-2D* [LANG.2101 L-204
L.Gosse = L.Gosse
215 Lang.Rm.
0
LANG. 2101 L-2D* |1ANG. 1101 L-1cH
L.Gosse @k Gosse g A
Lang.Rm. : Lang . Rm. -

#Student option scheme




Schoql, simpressively demonstrates the eiusive prefectly-
balanced teachet cimetahle.

Its perféction, however, makes it appear somewhat
unreal. Clearly, if the computer and the Nor-Data S’chool
'scheduling System.ars .free to produce that which is ideal,
it will. .

“on pages 115 and 116, Table IV presents the computer-
generated timetable for one of the. three Grade Five homeroom
"teachers. at Partanna Acadeiny . ¢ At

The distribution of periods for af1 eight subjécts
for this teacher is lr;ost reasonable. The four non-teaching ’

periods have been. allocated in a ll’lost acceptable manner

Careful analysis nf the remaining'ninety teacher
timetables produced by these four computer-generated master
schedules will clearly reveal, as the researcher has found,
that ‘the overwhelmifig majority of them have ‘the samé or very
_similar qualities which would rake them very acceptable to
‘not only the gchoel ad:ninxstxatqts but also the teachars and
the students. It could be argued, therefore, that these

2 computer-geneiated timetables, if they had been used during”

1982-83, could only have-dnhanced the learning énvironment

of these four schoolg.

. Class Timetables
Like the teacher timetables, the sixty-four class
timetables produced by these four computer-generated master

schedules have an easily recognizable goo ality, one that
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TABLE III
COMPUTER-GENERATED TIMETABLE FOR THE TEACHER
'LIBRARIAN AT GONZAGA-HIGH SCHOOL -
er | Day One Day Two Day Three
\
1
2 [W.GEOG.3202 ' . L-1%|W.GE0G.3202, . -L-1*|W.GE0G.3202 L-14
T McGrath T.McGrath 7.McGrath .
“lor- 21 : .
2 j
3
i .
5 |NFLD.CUL.1200: L~1%*|NFLD:CUL.1200. L-1% [NFLD.CUL.1200 . L<1¥
T\.McGrath T.McGrath T.McGrath
: Lib. . . 14 :
7 :
6 CAN.LAW 2104, L-2*
T.McGrath A
] P ;
R i A -
~
; N
~ *Student option scheme \ ~
! W e




'
1
1

TABLE III (continued)

Day Four ___-Dpay Five Day Six

e B
.GEOG3202  L-1%|W.GEOG.3202  L-1*|W.GEOG.3202 . L-1¥
Ir. McGrath . |r.McGrath .. |T.McGrath , .
SR 13 23

\
4~
el .
W &

" )
FLD.CUL.1200 L-1*|NFLD.CUL. .1200 L-1*|NFLD. CUL.1200 ,;.-1* .
Ir.McGrath T.McGrath T.McGrath -

Lib. . . =

. Ve

¥
CAN.LAW 2104  L-2*% CAN:LAW 2104 L-24
Jr.McGrath 3 .| T.McGrath .
o . 13

*Student option: schemé



TABLE IV
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COMPUTER-GENERATED TIMETABLE FOR A GRADE FIVE
HOMEROOM TEACHER. AT PARTANNA ACADEMY

Day Two

Per . Day One. ; Day Three
1 [MATH. 5B | ENG.. 5B | HEA. sc
R.Barter R.Barter R.Barter
108 108 109
2, [HEA, 5A | MATH. 5B | MATH. 5B
R.Barter R.Barte: R.Barter
107 108 108
3 ENG. | 5B | ENG. 58 | ENG. . 5B
R.Barter . R.Barter. R.Barter
108 108 L 108§
4 '[eNG. 5B |scI. 5B | ENGa 5B
R.Barter R.Barter R.Barter
108 108 108
- =
5 soc.sTu. | 5B 3"
$.Barter
108 “
6 MATH. 5B |scI. 5B
R.Barter . |R.Barter
108 ’ 108
M Wiy
7 |soc.stu. 5B |ENG. 5B |HEA. 5a
R.Barter " |R.Barter R.Barter
0 108 i fror .




TABLE IV (continued)

Day Four Day Five. Day Six
MATH. 5B | MATH. -5B | MATH. 5B
R.Barter R.Barter R.Barter
o8 108 108

-3 F

5 sBlEnc. . . . 5B7|.ENG: 5B
R.Barter R.Barter R.Barter :
lLos 108 . 108

i ~ ' sB |soc.sTu. 5B | ENG. 5B
[R.Barter | ;'| R.Barter R.Barter £
fLo8 108 108 .

e . k
MATH. * 5B |ENG. 5B | REL.ED. 5B
R.Barter, . |R.Barter R.Barter .
108 . w8 - 108
lsoc. sTu. 5B soc.sTu - 5B
R.Barter R.Barter
108 g §
%

HEA. 58 [HEA. | sc |scr. 58
R.Barter R.Barter ., . |r.Barter :
l1og 109 i 108
REL.ED. 5B [BEA. ° 5B
R.Barter R.Barter .
08 108




other day. , It could be Judged to be a very realistic

is sought by teachers and school administrators alike.
.That highly desirable timetable quality can be very
readily detected, the researcher contgnds, in the following

ve ~g

: class timetables.
Table V presents the very highly satisfactary class '
timetable for. the two Level Two classes at Joh;a Burke High
School. ) )
" A careful analysis-will show a’perfect distribution
of periods, that is, one ‘period‘per day; for subjects ir
the following two-credit stndent SpLion satisliess ‘itetatitey
Mathematics, Science and Social Stulies; iStnce HOEawSE
than twenty-four of the forty-two teaching-learning periods
of the six-day curricului cycle‘are required for-thesé four
majot subject areas at Level Two, it could well be argued
that, with this. compute:-genezated clasa tmetable, the
fifty-six Level Two students and their teachers at John ‘Burke
High School would be opumally scheduged tcr at least nfty—.
seven per cent of the time. X
Furthetmore, each of tpe ss,x remaining one-credxt
student option schemes a:e very satisfactorily scheduled,
even though the dlstnbutlon of periods for these three- -

period courses do. not meet’ the 'ideal of one period.every

aistribution o€ this portion of the class fimetable.
on pages 120 and 121, fable VI shows the very well
balanced class timetable for. one of the foug Grade Nine

classes at Gonzaga High School.t




TABLE V

COMPUTER-GENERATED CLASS TIMETABLE FOR STUDENTS
T LEVEL TWO AT JOHN BURKE HIGH SCHOOL

Rel.Ed.2109;WW;108
‘

Rel.Ed.2109;WW;108

Per Day One Day Two Day™Three

‘1 [Bio.3201;Ké;Lab. Text.2106;SG;HER Bio.3201;KG;Lab, -

. JPhys.Sci.2205:ES;106|W.Work.2107;WT; IAR” | Phy.Sci..2205;E5;107
Phys.3204;; 108 [Gen.Bus.210151C;107 Phys 3204;WW; 108
Fr.2101;M5;105 .

2 |Ljt.Her.2201;LK;107 |Lit.Her.2201;LK;107 |Lit.Hér.2201;1K;107

Lit.Her.2201;RN;102 |Lit.Her.2201;RN;103 |Lit.Her.2201;RN;102
. o : o

3 |phy.Bd.2100;GD;Gym. |Lang.2101;RN;104 . |Lang.2101;RN;104°
[F.Sérv.2105;SG;HER |Lang.2102;CR;107° | Lang.2102;CR;107
IM.Work.2102;WT; IAR R N o

4 |ndv.Matps 2201;LP;107| Adv.Math ! 2201;LP; 108| Adv.Math. 2201; LP; 105
oc.Math. 22027 LC; 108| Voc.Math.2202;1C; 104| Voc.Math. 2202; L.c; 103
Aca:Math.2203;ES; 106| Aca.Math. 2203;ES; 106| Aca.Math. 2203 ES; 10§

5 [W.Hist.3201;CR;107 201;KG;Lab. W.Hist.3201;CR; 107
[W.Geog. 3202; WW; 108 Sci.2205;ES; 106 |W.Geog, 3202 ;WW:108

s Phys. 3204;WW; 108 i ,

6 |p.Plan.1101;Wr;IAR [w.Hist.3201;CR;107 [D.Plan.1101;w1
can.Law 2104;M5;108 |W.Geog.3202;ww; 108 |can.Law 2104;MS; 1105
CangEcon. 2103; 2| . L Can.Econ.2103; W.los

7 [Rel.Ed.3109iCR;107 |Rel.EQ.3109;CR;107 [Deém.2102}CR;107

Dem.2102;WW; 108

. ‘




TABLE V (continued)

/ .

Day Four

Day Five
e

pay ‘six’

Lit.Her.2201;LK;107

W.Hist.3201;CR;107

W.Hist,3201;CR107

Lit,Her.2201;RN;104 [W.Geog.3202;WW;108 [W.Geog,3202;WW;108 .
% * N N ok i .
. Py . v [*

IAdv.Math.2201;LP; 107| Lit.Her.2201;LK; 107 [Lit.Her.22017LK;10
oc.Math.2202;LC;103| Lit.Her.2201;RN; 104 |Lit.Her,2201;RN;10
Aca.Math.2203;ES;106 o me N
Ipem. 2102; CR; 107 Lang.2101;RN;104 Phy.Ed.2100;GD;Gym.
Ipem.2102;WW;108 Lang.2102;CR7107 F.Serv.210%;5G; HER

A - |MygWork.210! ,-WT;7F k.
[Phy.Ed.2100;GD; Gym. *[ Dem. 2102;CR; 107 D.Plan.1101;WT;IAR | .
[F.Serv.2105;SG;HER |Dem.2102;WW;108 Can.Law 2104;MS;105 i
f1.Work.2102;WT; IAR . Can,Econ.2103;WW; 108|

; 5
¥ * - - g
Bio.3201;KG;Lab , |Bio.3201;KG;Lab |rel.Ea.3109;5cr; 107
[Phy.Sci.2205;ES;106 |Phy.Sci:2205;ES;104 ‘[Rel.EQ. 2109;WN;108
Phys. 3204 WW; 108 Phys.3204;WW;108 = ¢ - i w
¥ 4

> K] . - e
[Pext, 2106 ; SG; HER Text.2106;SG;HER, ~  |Adv.Math.2201;LP;102)
[W.Work.2107;Wr; IAR  |W.Work.2107;WI;IAR |Voc.Math.2202;LC;103f,
[en. Bus. 2101;LC;107 |Gen,Bus.2101;1C; 103 '|Aca, Math.2203;ES; 10§
IFr.2101;Ms;105 Fr.2101;45;105 5 3 )

[W.Hist.3201;CR;107 =

e N
Adv Math.2208;1p; 107

Bio.3201;KG;Lab *

[W.Geog.3202;WW; 108 |Voc:Math,2202;LC; 103 |Phy.Sci.2205;ES;102
. g Aca.Math,2203;ES;104 |[Phys.3204;WW;108
i
= 8 o . .
o - :
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% 3 120
COMPUTER-GENERATED CLASS TIMEJABLE FOR STUDENTS IN
GRADE NINE (GROUP B) AT GNZAGA HIGH SCHOOL
5k { ;
Per Day One v Day. Two Day Three
1 [Gen.Sci.;KC:35 Phy.Ed. ; BF;Gym. Gen.Sci
- 3 ARRE
2 [mist.;aM;21 ' [Fr.iKR;10
- Fr.;SL;22 Fr.;SL;22
|geog. iFH; 23 Geog.;FH;23
[ -
3 |Rel.Ed.;SL;31 Hist:;AM;21 Hist.;AM;21,
¥ = . L
[ & B .
4 [M.Math.;BD;01 h‘.MatH,;BD;ol | M.Math.;BD;01
- g v v . ) &
o~ o ' v o
. AL e N
T N =3
5 [Eng.;SL;13 Eng.pSL;13. Eng.:SL;13
. 5
6 |Fr.;KR;10 Gen,Sci.;KC;35 Rel.Ed.;SL;31
Fr.;SL;31 ! . t
4 [Geog.;FH;25
) »
7 |M.Math.;BD;01 M.Math. ;BD;01 M.Math. ; BD; 01
£




i
!
;

/

[Fx.;SL; 22
lGeog.. ;FH; 23

Fri;KR;10
Fr.;SL;22 .
Geog. ;FH; 23

~
. 121
TABLE VI (continued)
Day Four Day Five Day Six
lGen.Sci. ;KC; 35 Gen.Sci.;KC;35 in.Sci.,‘KC;BS
. 3 5
‘ e

o o
Hist.;AM;21

mn.;m;n

Hist.;AM;21

M.Math.;BD; 01

"

Phy.Ed. ;BF;Gym.
k|

M.Math. ;BD;01'

[Eng. :5L; 24

Eng. y‘sL{la

Eng.;iSLi14

*

Rel.Ed.';sn;ah\ “|M.Math. ;BD;01 Rel.Ed.;SLi25"
u.uach.;sn;’ol' Eng.15L;23 Eng.;SL;23
k. :
e & ~ ’
~ ¢’

i

|

|
i
]

|

|
By
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Even a cursory of this
class tinetable will reveal a perfect distribution of periods
for gach of the six-pgriod courses of General Science, French,
History and Geography. Likewise, the major courses of
E;xglish and Ma‘f_hematic% as _well as ;:he minor courses of
Religious  Education and Physical Education, which have a total
of eight, ten, four and two periods respectively, have been
extremely well allocated by the computer.. )

Table VII presents the highly sat!sfactcry class
txmatable for one of, the eight Level One classes at Ascensxon
Collegiate. c & w 8

A"close examination of this computer-generated class

timetable will indicate, that there exists for these students . *

a perfectly balanced distribution of periods for all of their
nine courses. 'Such optimal scheduling offsets ‘the' frustrating

lems . that and t alike ‘when,

paneds of any course are located in a cluster, thus' leaving \/
two or three teaching days before the next class. .
.Despite the .fact that several of’ these Gourses have
been scheduled for the same time slot on every day of the
six-day curricuium cycle, which would be judged by some to

be a negntive quality; this cluss timetable should be, the

» more 18 ‘to these studentu
and theix teachers than other cima:‘blss whithsare manually
constructed much less mathematically peztecuy.

On pages’ 25 and 126, Table VII! provides the very
re.asunable\timetab e fpr one of the three Grade Four classes

B ) e
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B a TABLE VII °
COMPUTER-GENERATED CLASS TIMETABLE FOR STUDENTS AT
LEVEL ONE (GROUP B) AT ASCENSION COLLEGIATE
\
Per Day One Day Two Day Three
1 Nfld.Cul.1200;CN;211|Nf1d.Cul.1200;CN;210 [Nf1d.Cul.1200;CN; 21
) o)
2 [Geol.2203;8P;P.Lab. |Ge6l.2203;5P;P.Lab. [Geol.2203;SP;P.Lab.\]
3 |art 1200;LW;A.Rm. ' |art vizooﬁw;}\.m,, Art 1200;LW;A.Rm.
© [Fr.2101 712! Fr.2101;BS;125 Fr.2101;BS;125
Geol.3203;MC;P.Lab. |Geol.3203;MC;P.Lab. [Geol.3203;MC;P.Lab.
Can.Econ.2103;A5;214
4 '[FF. 2100;Bs;125 Art 1200;LW;A.Rm. Fr.2100;BS;125
Can.Law 2104;AS;212 .
- .
5 |Them,Lit.1200;EN;211 Theln.Lit.lZOD;éN:le [Aca.Math.1203;MS; 205
6 Aca.Math.lZ‘OJ;MS;ZM [Aca.Math.1203;MS;204 |Them.Lit.1200;EN; 211
v .
7 Rel.Ed.1100;RBS;213 [Lang.1101;LW;215

Lang.1101;LW;L.Rm.

13

(2
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L4
. “ . *
v/
- TABLE /vx’x (continued)
-/ pay Four Day Five . Day Six

- 2 e
£1d.Cul.1200;CN; 210 NEld.Cul.l?ﬂO;CN;Zvll Nf1d.Cdl.1200;CN;21

le01.2203;5P:P.Lab. G 01.2203;5;P.Lab. GEoY.2203;SP;P.Lab.

rt 1200;LW;A.Rm. Art 1200;LW;A.Rm. Art 1200;LW,
r,2101;BS;125 * Fr,2101;Bs;125 Fr.2101;B
‘e0l.3203;MC;P.Lab. Geol.3203;MC;P.Lab. Geol.3203;MC;P.Lab
an.Econ.2103;AS;214 . Can.Econ.2103;A8;21

;A.Rm.
25

It 1200;LW;A.Rn.  Aca.Math’1203;M5;203 Art 1200;LHsA.Rm.

lan.Law 2104;AS;213 Can.Law 21'04;}\_5;212‘

.ca.Mach.lZOS)‘MSlZDS Fr.2100;B5;125 Them,Lit,1200;EN; 21

aem.Lit.1200;EN; i} Lang.1101;LW; 010

e ' : %

l.EdiIJDO;RBS; 213 Thell\l.!ait.IZOO;ENlllﬂ Rel.Ed.1100;RBS;21}1

s




TABLE VIII

COMPUTER-GENERATED CLASS TIMETABLE FOR STUDENTS IN
GRADE-FOUR (GROUP C) AT PARTANNA ACADEMY

7

fper{ . pay one Dpy Two Day Three
[ P ] f
1 fvATH. . C.Marsh [ENG. C.Marsh |MATH. C.Marsh,
403 403, .+ <403
o . g
(/
4
q 7 )
2 [ENG. C.Marsh ||MATH." - - C.Marsh |ENG. C.Marsh
403 403. 403 St
3 [PHY.ED. C.Marsh |FR. E.Emberley :|ENG. " c.Marsh
leym. 403 403 £ o
4 [eng, C.Marsh |ENG. C.Marsh [FR. E.Emberley
- |e03 K 403 403 "
5 |REL.ED. C.Marsh [S€I. . . C.Marsh [ENG. _C'Marsh
403 403 : 403
- bt 4
6 - faRT C.Marsh. [REL.ED. ' C.Marsh [HEA. C.Marsh
403 . 403 . 403 . :
3 —L
7 fsoc.sTu | c.Marsh [mus. . E.Hillier [sci.. ‘c.Marsh |
403 B MUS Rm. 403 i ey




- 126
.
i ; " TABLE VIII (continued) .
Day Four * Day Five ,.Day, six ‘
2 T z ; 9%
MATH . C.Maysh- |ENG. C.Marsh |MATH. C.Marsh
403 b fa03 o a3 , 1
[ENG . C.Marsh [CRA. " C.Marsh |ENG. °  “C.Marsh]
03 i 403 © |403 d
lENG. C.Marsh |MATH. ‘c.Marsh [ENG. C.Marsh
403 - |403 . 403 R o
. v . .
’ 2 L "
MATH. C.Marsh [ENG. C.Marsh |PfiY.ED. C.Marsh'
03 403 Gym.
soc.STU. . C.Marsh [SOC.STU: - -C.Marsh |SCI. - C.Marsh
403 403 403 o
) : :
ENG. ¢.Marsh: |HEA. c.Marsh |FR.: E.Emberley
l403 B * 403 . 403 :
Mus. ~ E.Hillier |vaTH. C.Marsh[arr - C.Marsh’
us R — 403 403 -
l "
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at Partanna Academy. i
' It is notable that the fourteen periods requ).red for
the various aspects of the English poszan &t the elefentary
level are extremely wéll allocated. Smua:ly, the eight * = !
4

periods of ics are very sati 11y distributed.
No unaccéptable irbalance exists in the ‘allocaticn of the

_periods for either one of the.eight remaining subjects. 5

A ‘ . !

Room Timetables =
Just as the class and teacher ‘timetables can prove @

the high quality of ‘these compiterized master schedules, -

the elghty-fxve room timetables can convincingly demnstrate

.how the" physxcal facilities of these schools can be utilized 8 : i

‘for maximum educatxonal value.

w ¥ . P " Table IX nges the room timetable for one of the .. -
three Grade Nine poms:ooms at John Burke High Schools s
) ‘Like the seven ottier ncadestic.olassrooms which are
used at John Burke High School, it is nerly fully ‘utilized.
Its ninety-ﬁve per cent usage compares very favom:ahly

a - with that of the other classrooms, which range from eighty-

v

" three to ninety-eight per cent utilization.
On pages 130 and 131, Table X' shows the satisfactory = V A
room timetable for one of the five Level One homézooms -at

Gonzaga High Sc:hoal

It is no(:awotthy that this computer-scheduled room
‘{8 utilized not only one' hundred per cent of the six-day*

B " . curriculum cycle, but also exciusively for social studies.
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‘ -
. TABLE IX-
i COMp] ROOM TI FOR ROOM 102 .
- r J AT JOHN BURKE HIGH SCHOOL
0 ;
Per Day Ohe Day Two Day Three
1 JuanG.1lo1 1-1*{ENG. 9a.[GEN.BUS.1101  L-1%.'! i
. R thy R+ Srthy L.Chan :
. | . N
! “ 12 |LIT.HER.2201 1-2% m»;uz‘ryazoj,' ¢ L-2%|LIT.HER. 22
. R.Noseworthy " |R.Nosewo: # R.Noseworthy
b ~ ; L . N
N s 3 [M.MATH. 9A* |M.MATH, - oA*[M.MATH. 7 9AH ¥
v |c-Payne L.Payné - * |v.payne - S
T ! . . i
\ B
4 . 98 :[THEM,LIT.1200° L-1*|LIT. ) 9A Iy
R.Noseworthy ‘|R.NoZewor thy R.Noseworthy' - . -
. 5 |uIT. 9A |THEM.LIT.1200 L-1%[LIT.® 9
R thy | R thy R thy
B
. . . 3 E
. 6 JM.MAthH. oa*|ENG.  © . 9B [M.MATH. 9a
¢ |u.Payne. - " |r.Noseworthy ,|upayne . P .
: B |
7. [ene. 9" |ENG. 98 [M.mai. 9A4
o " b v Lepay




i N 3 ® /!
I . TABLE IX (continued) *

Day Four , | . © Day Five . T pay six |\
M.MATH . 9A* [ACA.MATH.1203 L-1* |LANG.1101 L-1#
. [p-rayne . |L.chan R.Noseworthy _
_ ; . B
. ) JLANG. 1101 " L-1* [M.MATH! i 9A* [LIT.HER.2201 i-;*
IR. Noseworthy .Payne R.Noseworthy .
. I, 9A |M.MATH. 9A* [i.MATH 9AM
i [R. Noseworthy L.Payne L.Payne
[ENG . 9A [ENG. | 9C |THEM.LIT.1200 . L-1¥
IR.Noseworthy * L.Keeping ~ R.Noseworthy N
ITHEM.LIT.1200 L-i*[ENG. . 9A
] 5 thy R.Nos thy
y ENG. 98 | - ADA.MATH.2201  L-2%
[R.Noseworthy - . 2 L.Payne -~
eN.BUS.1101  1-1% [ENG. . 98 |pHY.sCI.2205  L-2¢ -
. chan R Y [E - IF 1
Lyoe gondh !
L *Student option scheme X ‘
i ; g b a
1
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130 i
i
TABLE X
!
COMPUTER-GENERATED ROOM “TIMETABLE FOR ROOM 21
AT GONZAGA HIGH SCHOOL
Cperd Day One Day Two Day Three
1 [REL.ED.1102 L1-1E |NFLD.CUL.1200,L-1A |REL.ED.1102  L-1E
L.Lipinski A.Meaney L.Lipinski .
y - . p I
2 [mrsT. 9B |W.GEOG.3202  L-1A*|W.HIST.3201 - L-ZR ]
[A.Meaney '_ © |T.McGrath . A.Meaney i
Sia g i
T 0
3 [W.HIST.3201 L-2R*|HIST 9B [HIST. 9B
[A.Meaney A.Meaney A.Meaney .
: . - ]
~ “
' 4 |NFLD.CUL.1200 L-1A [W.HIST.3201 L-2R*|NFLD\CUL,1200 L-1a
[r.Meaney A.Meaney A.Meaney
Ld
5 [cAN.LAW 2104 L-2%|CAN.ECON.2103 L-2A*|CAN.LAW-2104 ~ L-2A4
. ”\ A.Meaney A.Meaney A.Meaney o
& Yo
T W.HIST.3201 L-2A%|W.HIST.3201  .L-284 ;
|A.Meaney A.Meaney o A.Meaney 3 g
7 |cAN.ECON.2103 L-2R* |dKN.ECON.2103 L-2R*|CAN.ECON.2103 L-2R¥ ?
- ' '

*Studént option scheme




TABLE X (continued)

131

Day Six «

Day Four .Day Five
7 ) g
FLD.CUL.1200 L-1A [REL.ED.1102 L-1E |NFLD.CUL.1200 L-1A
[A.Meaneyn L.Lipinski A.Meaney
W.GEOG.3202 * L-1A*|W.HIST.3201  L-2R*[REL.ED.. €-23
I McGrath ¢, |A.Meaney L.Lipinski
HIST ' 98 [mzsT. 98 |HIST. 9B
[n.Meaney A.Meaney .|a.Meaney 4%
- —
W.HIST.3201 . L-2R*|NFLD.CUL.1200 L-1A |HIST 9c
IA-Meaney A.Meaney

C.Doyle

CAN. ECON. 2103 L-2A*

CAN.LAW 2104 L-2A*

CAN.ECON.2103

1 L L-2a%™
[p.Meaney ... |A.Medney: -Meaney
" o
- & '
3 L 5 )
.W.HIST.3201  L-2A%|W.HIST.3201  L-2A*|W.HIST.3201 L-2A%|
|a.Meaney A.Meaney A.Meaney
¥ " ’,
~ .
CAN.ECON.2103 L-2R*[CON,STU.1202 L~1A*|W.HIST.3201 L-2R¥
——|B+Thorne Hickey —]—
* . . Y
*sStudent option gcheme * v ) *
o
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Fuxthemnte, the homeroan teacher can convenlentlymse this ¢
social utudiel room fox approximately eighty-five per cent

of his' teaching. Such a favourable room tmetabl. could

only enhance the te?g:hinq/leaxning environment of r.he‘se
students and their social studies teacher at Gonzflga Eth
School. | .

An//anal?ya{i of the other f£ifteen homercom

\ txme*ahles
‘for Gonzagh High School reveals well scheduled acL vn:xes -
with room utilizatior.i ranéing from eighty-three per cent\in
one ‘case to the 1daal iof ane hundred per cent in ive cases.
Table XI on pages 133 and 134 presents the homeromn
timetable Eor one of the eight level Two classes at Ascension
Collegiate. i : \ )
This mathematics room is effectively utilizéd one °
hundred per cent of évery teaching day. Whereas t.he vice-

principal can use this classroom for more than eighty-three

_per cent of his mathematics classes, the head of the school's

nathematics department has been schéduled to use it  for only‘

thirty-three per cent of.his total teaching time. Thils some-

what undesirable feature is a reflection of the me'choc{' of a

“utilizing xooms in the manually-constructed master scﬂedule.

. ment of the/ownty-tvo academic room
timetables for Ascension ml]:eglute indicates very effective
scheduling with room utilization ranging from seventy jpez
cent in one case to one hundred per cent in eleven ca: en.l )
Table ,uf on pages 135 and 136 provides the. timetable

for one of the (_:ilz‘ce Grade Six classes at Partannd Aci demy .
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TABLE XI

COMPUTER-GENERATED ROOM TIMETABLE FOR ROOM 2Q4 ¢
AT ASCENSION COLLEGIATE

T -
Pe:.l Day One Day Twor Day Three :
- g S P
1 —[R‘MATH‘ZYOB L-2D |ACA.MATH.2203 L-1D|ACA.MATH.1203 L~1D|
.Drover G.Drover _. [M.stevens 7 |
& M K .
2 g .- [
- i . 1
2 |aca.Mafhi. 2203 L-2C|ACA.MATH.2203 L-2C|ACA.MATH.2203 * L2
M.Stévens M.Stevens ., |m-stevens
3 |ACA.MATH.1203 IL-1C|ACA.MATH.2203 ADV.MATH.2201 L-2i\

ID.Neil

C.Drover

C.Drover .

4 |ACA.MATH.2203
[W.Gosse

1=-2F

5 T~
ADV.MATH.2201 L-2A
C.Drover

ACA.MATH.2203 ' L-2f|
W.Gosse -

o ¥

5 |VOC.MATH.2202
W.Gosse .
v »

L-2G6

VOC.MATH.2202 L-2G
W.Gosse

Ac;\ 'MATH.2203 . 1-28)
W.Gosse* .

N -

6 |ACA. MATH 2203
[W.Gosse

L-2B

ACA MATH. 2203 L- ZB
W.Gosse,

voc.m-m.:{,zuz . 1-2G
WiGosse

ACA.. HRTH 1203 L—lE’
M.Stevens

ACA. MATH 1203 L‘lG
M. Stevens




i
|

- a

! /RBLE XI (continued) L“

*  Day Four

Day Five

* .Day Six

voc.MATH.2202  L-29

fACA.MATH.2203 L-2D|ACA.MATH.2203 L~-2D
IC.Drover C.Drover - W.Gosse
|ACA.MATH,2203 L-2C|ACA.MATH.2203 L-2C |ADV.MATH.2201 L-2A
M.Stevens “|M.Stevens ~ |C.prover fas
~ o
IACA.MATH.2203 L~-2F |ADV.MATH.2201 L-2A |ADV.MATH.2201 L-2A
M.Gosse * |c.prover c.Drover
o <> Y - =
[ADVIMATIH. 2201 L-2A|ACA.MATH.1203 L-1B |ACA.MATH.2203 L-2d
d IC.Drover L3 M.Stevens % M.Stevens
r R
0C.MATH.2202 L-2G(ACA.MATH.2203 L-2E [ACA.MATH.220 L-2D)
W.Gosse . |c.prover C.Drover
& = ~
JACA.MATH.2203 &-ZB VOC.MATH.2202 L~=2G ACR.HATK.ZZOé L-2H
M.Gosse W.Gosse . W.Gosse
|ACA.MATH.1203 L-1F|ACA.MATH.2203 L-2B |ACA.MATH.1203 L-1F|
pM.Stevens . W.Gosse M.Stevens
g Y




l

- A TABLE XII
COMPUTER‘-GENE]‘U\TED ROOM TIMETABEFOR ROOM 114
. g AT PARTANNA -ACADEMY
- ¥
Per \Pa}r One Day’ Two Day Threw-
1 [soc.sTu.. 6C |MATH. sc |marH. 6c.|
" " D.Jackman ’ |A.Evans A.Evans
-
. 2 [fR. 6C. ENG. . 6C
- lv. Powell : D.Jackman
. S
3 [ENG.. 6c |ENG. 6c-|EnG. : 6c
D.Jackman DiJackman D.Jackman
4 |eMt. 6C |FR. 6C |FR. . 6C
: b Jac] ¥.Powell . |v.powelr :
|
»
- 5 fvaTH. 6C | ENG. 6c [soc.sTu.’ 6C
. . Evans D.Jackman,’ D.Jackman
e sc |soc,smy. 6c |ren.ED. - sC
D.Jackman A.Evans
7 |REL.ED. 6c |scz. . 6C |MATH. 6C
' A.Evans A.Evans © |a.Evans’
A
B ; N,
* A >
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136
L <
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TABLE XII (continued)
Day Four® | Day Five Day Six
MATH. 6c HEA. 6C
lA.Evans A,Evans .
’ .
! ' FR. 6C | MATH. 6C |MATH. 6C:
i I¢.Powell A.Evans A.Evans
'
[ENG. 6c |Evc. " ¢ e |Ene. 6C
| Ip: Jackmari- D.Jackman D.Jackman y°
6c’| ENG. 6c |ENG. 6c
D.Jackman D.Jackman_
¢ HEA. 6c, |soc.smu. - 6c [REL.ED. 6c
. Evans D.Jackman A.Evans 1
.
. -~
| scr. c |s 6C - [MaTH. 6C
. pmvens ‘|A-Evans A.Evans
; o
. ~ .
. lsoc. 57U, 6c |ENG. (: 6c [EnG. 6C
Ip. Jackman D. Jackmai ¢ |p.Jackman
% 3
5 % -
N &
i g
i . i
5 . . .

e
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A close analysis will show, that the ninety-five

per cent room utilization provides these stulents and their
teachers with a very reasonable distribution of periods for
each of the eight courses offered in Grade Six.

Further analysis of the other sixteen room time-
tables for Partanna Academy will reveal very satisfactory
distribution of periods per course with room utilization
ranging’ from ninety to ninety-gight per cent.

Split-site Timetables )
' Just as the teacher, class and room timetables have

been very satisfactorily by the school

Scheduling System, so have the split-site teacher timetables
been quite reasonably constructed for the seven teachers
who have teaching duties‘;t both John Burke High School and .
Partanna Academy.
. Table XIII clearly demonstrates how effectively
the physical education teacher, who is a shared teacljing
unit aspfgned to the staff of Partanna Academy; can be
schedffled at both John Burke High School and Partanna
Academy. RS

Careful analysis of this split-site teacher time-
table will reveal that, even thdug the periods for several
of the seventeen courses are not ideally d.xatribuced, which
may well be an inherent timetabling problem associated with
the allocation of such a large number of two-period cqftrses,
the, physical education teacher does have functionai blocks
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TABLE XIIT
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‘a
3

COMPUTER-GENERATED TIMETABLE FOR PHYSICAL EDUCATIOI?TE}ACHER
AT JOHN BURKE HIGH SCHOOL AND PARTANNA ACADEMY

Per Day One Day Two bay Three
1 |PHY.ED. -98 [Tdr. 7A |TUT 2
G.Devéreaux 4 G .Devereaux . |c:Devereaux
Gym. i ~ 108
o ‘lgohn Burke Partanna Partanna ; -
2 [PHY.ED. 9 |HEA. 7c [HEA 7c
G. Devereaux G.Devereaux . |c.pevereaux
Gym, ~ Mus.Rm. o 109
John Burke Partanna / Partanna
3 |PHY.ED.2100 L-2* [PHY.ED. (Girls) 8B~ |PHY.ED. (Boys) ' 8B
G. Devereaux G.Devereaux . G.Devereaux
Gym. Gym. Gym.
jJohn Burke [Partanna [Partanna
4 [PHY.ED.1100  L-1* |PHY.ED.(Girls) B8A [PHY.ED. . B
G G .
. “leym. Gym. L
|John Burke [Partanna [Partanna
pe : '
. ® .
.
6 [HEA. 7A [HEA. 7B |HEA, 7A
G G.Devereaux
116~ 117 112
Partanna Paytanna [Partangik
7 [PHY.ED. 78 |PHY.ED. 7A [HEA. 8A
B G
[Gym. Gym. 114
artanna - [Partanna [Partanna
S #Student option scheme e .
e
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TABLE XIII (continued) -
Day Four Day Five Day Six
PHY.ED. (Boys) 8A PHY.ED. (Boys) . 8B
[G.Devereaux ® G.Devereaux
Gym. ym.© . .
Partanna : Partanna
PHY .ED. (Girls) ‘8B [PHY.ED.(Girls) 8A [HEA. d . 8a
. Devereaux G.Devereaux . G.Devereaux
. ym, 14 - :
Partanna Partanna _ Partanna )
K PHY.ED.1100  L-1%*|PHY.ED.2100°  L-24
. Gym. Gym. .
Johny Burke John Burke -
[PHY .ED.21004  L-2%[PHY.ED.1100, - L-1*|PHY.ED. 9c
IG.Devereaux G.Devereaux G.Devereaux
loym. -eym. Gym. i
rohn Burke John  Burke John Burke
HEA 78 |PHY.ED. 9B°/|PHY.ED. (Boys) . BA
k.Devereaux .+ [G. G
17 Gym, Gym. 5
fpartanna John Burke Partarina
Iy .ED. ¢ 7a |pHY.ED. 9a |pHY.ED. 7c
. . oo i ¢
Gym. i &: . Gym
Partanna * . "|gchn Burke Partanna
[N PR :
N = :
PHY. ED. 7 |phy.ED. éc 7
G. Devereaux G.Devereaix
Gym. Gym. -
Partanna John Burke ;

*Student option scheme
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of teaching time at each of these schools. There are, for
example, two days, Day Two and Day Three, which are utilized

i . ' exclusively for Grades Seven and Eight at Partanna Academy.
similarly, the major portion Df Day Oné and. Day Five is used.

for physical education classes at .John Burke High School."

/ 7 'Accordingly, travel tc the appropriate. school, whi;c'h
has been minikized due td their close proximity, can be: very
- conveniently undertaken E].Chet bsfore nine o'clock, during
xecess, during dinner hour, or during a non-teaching period.
In terms of the requlred’itaadfior travelling ‘time, which is ,
“ orf of the several inevitable constraints imposéd upon the
. " timetabling problem by shared gezﬁnnei, this split<site
timetable imposes no'difficulty whatsoever. upon ‘the physical

education teacher for John Burke High School and Partanna - i

Academy. - i
. P "rable xIv, which is the combined room mme:ables . N

for 'the home economics tgac}ner at John Burke High School “ana

Partannia Academy, offers further substantial evidence of the

capability of the Nor-Data School Soheduling System to vexy ‘-

. effectxvely lchedule Bplit—site teache:s.

A thorough examination of this split-site timetable

will show not only an excellent distribution of periods for

each of the ten home economics’ courses, but also extremely

favourable blocks of teaching time at.John.Burke High School’
fa well as at Partanna Acadeny. Notably, all of the classes .
Day Fcur and pay Six have bean scheduled mqst favcurably

Pl o fox\the home ‘economics teacher and her students at John puxke




TABLE XIV
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COMPUTER-GENERATED ROOM TIMETABLE FOR HOME ECONOMICS TEACHER
AT JOHN BURKE HIGH SCHOOL AND PARTANNA ACADEMY

PPer _ Day One Day Two Day Three
1 [HOME EC.. 7A |TEX.CRA.2106  L-2* [CLO.1101 L-14
s.Glavine S.Glavine : S.Glavine .
jHome Ec.Rm. Home Ec.Rm. Home. Ec.Rm.
partanna John Burke . John Burke
2 _[HOME EC. 7a |HomMe” EC. 9A |HOME EC. -~ 9B
S.Glavine S.Glavine ‘|s.G1lavine .
Jiome. Ec.Rm. s Home Ec.Rm. Home Ec.Rm.
[Partanna John Burke John Burke
. . \
3 [F.SER.2105 |  L-2*[HOME EC.’ , « 7B |HOME EC. ‘8a
ls.Glavine . |s.Glavine " - S.Glavine >
. JHome Ec.Rm. Home Ec.Rm. Home Ec.Rm.
|Tohn Burke |partanna - Partanna
4 [FOOD.1}00 L-1*|HOME .EC. 78 |HOME EC. _(ﬂi\
ls.Glavine S.Glavine S.Glayine *
Home Ec.Rm .|Home Ec.Rm. Home Ec.Rm. P
lJohn Burke Partanna Partarina
5 [HOME EC. 8A |HOME EC. 8B |HOME EC. 7A
s.Glavine S.Glavine * |s.Glavine .
Home Ec.Rm. Home Ec.Rm Home Ec.Rm.
Partanna |Partanna Pareanna
6. HOME EC. -0
S.Glavine" - .
& Home Ec.Rm .
Partanna ' .
- ”~
7 .
g s

#*Student option’ schene

n
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* TABLE XIV (continued)
* pay Four ‘' Day Five 5 Day Six
e HOME EG. 7B |HOME EC. 9B
[s .Glavin © |s.clavine
Home Ec.RR. > |Home Ec.Rm.
Partanna John ‘Burke
HOME EC. 9A [HOME EC.’ 8B [HOME EC., ‘9B
B.Glavine - [s.Glavine ‘|s-Glavine
Home Ec.Rm - ‘[Home Ec.Rm. Home Ec.Rm.
Pohn, Burke Partanna * John Burke
[FOOD. 1100 L-1*|F.SER.2105. L=2%
S .Glavine ‘|s.Glavine -
Home Ec.Rm. Home Ec.Rm
[John Burke John Burke
F-SER.2105 L-2*[FOGD.1100 L L-1*
[.Glavine, S.Glavine :
Home Ec.Rm. Home -Ec. Rm.
bohn Burke John Burke
. HOME EC. 98_|cro.1101 L-1* |HOME EC. . 9
E.Glavine "|s-Glavine S.Glavine
Home Ec.Rm. |Home Ec.Rm. Home Ec:®m.
Ppohn Burke - John Burke John Burke
. 3 1 g
[FEX.CRA.2106  L-2*[TEX,CRA;2106 _L-2*|HOME EC. 9A
' E.Glavine - . S .Glavine.. S.Glavine
Home Ec.Rm. -|Home- Ec. Rm., Home Ec.Rm.
Pohn Burke - [John Burke John Burke
cLo. 1101 L-1* .
ls.Glavine 5
Home Ec.Rm. .
Jduhn Burke

*Student option scheme
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‘Higi:. School. The ahount of travelling time required of this
" teacher has, therefore, been considerably reduced. It could

be argued that this split-site timetable is not only student-

friendly but also teachet-friendly, for it would dppear to :
have been constructed egually advantageously for both.

Analysis of the reméining teacher and clagszoon

imetables for the shared pe:wmei at John Burke High School
Tlaa Partanna Academy reveals computer-generated schedules = = -
wiidan Rt b gese acceptable to these teachers and their

students. .

Unacceptable Timetabling ants x5 . ¢

Even“though the vast majority of the. teacher, class -

‘and room timetables produced for these four schools Hy the
Nor-Data School Scheduling System are highly satisfactory,
a small number of the timetables could be.judged to contain. . |
some unacceptable timetabling arrangements:

Table XV a le teacher

timetable for.the French teacher at John Burke High

.School. ! v 1. )
Firstly, ‘the imbalanced distribution of“periods ,rqi;‘

seven of the-mine courses.is, unsatisfactory. This undesirable

bunching.of classes is most impractical for French in Grade j

Nine.  Secondly, the six non-teaching:periods are s1osated’™

in an unfavourable manner. Whereas t;le teachet{)’l;s two non-

teaching periods on Day Four as well as Day Six, all seven

periods are:scheduled on Day One and Day: Five, which leaves.

L
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TRBLE XV
COMPUTER-GENERATED TIMETABI;E FOR THE FRENCH TEACHER
AT JOHN BURKE HIGH SCHOOL
er. . . Day One Day Two Day Three
1 [6EOG. 9c {Fr.2101 ‘L-2+4FR. 9a4
M.Snook | M.Snook - M. Snook
105, . E 105
4
2 *{GE0G" 9c
M. Snook
105
3 [caN.1S5.1201] L-1*|can.Iss.1zo1 CAN.ISS.1201  L-14
M. Snook > M.Snook wE M.Snook '
105 105 | 105 .
4 |PR.2100 L-1* 9B* [FR. 984
IM. Sndok M.Snook
105 104
5 |FR. - 9A*|FR. 9a* [FR, ' T . sa¥
M. Snook M. Snook +Snook
105 + . |20
. e - a
6 |can.Law 2104 L-2%|FR. N 9B* [CAN.LAW 2104  L=2%
M. Snook M. Snook M.5nook
105 105 105 -

7 [NFLD.CUL.1200 L-1
[M.Snook

NFLD.CUL.1200, L-1
M.Snook
105

NFLD.CUL.1200 L-1
nook . oy
105

*Student option

scheme
r
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TABLE XV (continued)
Day Four _ Day Five Day Six
FLD.CUL.1200 L-1 |FR. 9B*
M. Snook M.Snook .
105
NFLD.CUL.1200 L-1 [SOC.STU. SP.ED.
M.Snook M. Snook
105 101
FR. . 9B%|FR.2100 L-1*|CAN.I85.1201 1.—1-1
M. Snook M.Sriook M. Snook
105 * 105 105

FR.2100 L-1%

L-2¥4

105

CAN.ISS.1201  L-1% CAN.LAW 2104
M.Snook M. Sriook M.Snook . )
[Los 105 :
GEOG. B 9c. |- B

. |M.Snook

1398, .
FR.2101 1-2*|FR.2101 - L-2*|SOC.STU. SP.ED.|
M:Snook § M.Snook B, .+ |M.Snook A
lLos. . <fros > 101
[FR. : "\{A' CAN.ISS.1201  L-1*|NFLD.CUL.1200 L-1
M. Snook M.Snook M. Snook :
Jros Hose

. *Student option'scheme
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the teacher withiout any additional preparation time on these

two days of the six-day curriculum cycle. Thirdly, only
three of the four required periods for geography in Grade
Nine have been schéduled for this teacher. This incomplete
 teacher timetable creates a serious scheduling problem, for,
not ‘only is this teacher not available to teach that fourth
period of geography in Grade Nine, but also che of the three
Grade Nine classes ‘must inevitably have this fourth period

of geography taught to.them by another |teacher. Who that

second geography teacher will be depends solely upon which '

teachers happen to have a non-teaching period at that.time.
Such unplanned asg:gmnent of even one’ teachinq penod is’
unacceptable to,the teachers & well as the timetabler.
This slightly inFomplete teacher timetable, with -
its‘accompanyxn& inconplete Grade Nine class ‘timetable,
is ‘the. only reéolyed ‘teachér timetable conflict inthe
computer-generated split-site master schedule for John Burke
High School and Partanna Academy. Coincidentally, ghe same
" irreconcilable teacher .timetable conflict exists in the
mamﬂ;au'y-const:uctéd master schedule for John Burke High
School for 1982-83. ' - ’
1t can be argued, as the researcher has conclndﬂd,
that this problemanc teacher timetable conflict is not the
fault of the Noi—uaca School Scheduling System, but rather
the adverse -side-effect of the initial allocation of several

linccmputible teaching teams J.nvolvinq this French teachet.

The. printout indicates -that it is cally

.

-
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. to allow the computer and the Nor-Dath Schobl Scheduling
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147 o
impossible to schedula this French teacher for one hundred |
per cent cf the teaching uozkload ‘which had been ongmally
aanned to him for the 1982-53 school year.

To eradicate this le teacher and cl

timetable conflict, one would necessarily need.to, modify the -

initial teaching -vorkload of this French teachet. Since the

researcher was reucrscted to usmg the same dat‘a whxchm Ey ¥R

been uaed to munually cunstruct the master schedule for John' \ “ie

Burke l-uqh School, no attempt was ndde through modification
“of data to yemove this teacher t:imatabd.e conflict from the -

computer—ge erated alternativ‘a 1982-83 mutez Bcheduls for
John Burke HigH School. i i 3 2
4 whe;!gu the computer and the ‘Norwegian Nor-Data e

Sc'hool Scheduling System can readily prove the infeasibility
of certain aspec! £0F timetable planning, it is the’ school '+ T

administrator who m make sound timetable changes inv order ‘

© s . =
System the freedom to produce a conflict-free master g

schedule. LY |

Commendable Timetable Il_rgroveme;xt- G G
e ! The manually-constructed master schedule £01%1982-83 . 2

! - G
for AscensioneCollegiate contains no !qwér than three tpnehet
timetable conflicts. Each conflict had been judgad to béY .

80 ptoblel;\eti.c thaé the nchooi adminibtrators ua:e obuqatud

wconclude that no fuzf.hat adjustments eould be manunlly

made to theh‘ workable mltar.lchndula which would resolve
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S
Nevertheless, the computer-generated alternative
Jlsatet schedule for 1932 83 for Ascemuon Collegiate, Hhich\

*

L was so very easily produced by the Norwegian Nor-Data Schou.l \

I . . . 3 et . P

. N \ these teacher timetable conflicts. - & : »
i

|

. Scheduling System, very ‘satisfactorily resolved all three
oy . of these unacceptahle teacher timetable confl).cts. Such a

'suhuanual 'imp: venent oyer the manually-constiucted master
\

schedule can only pzoperl,( be .assessed in the most favourable

‘ . manner. The imp s le and most qable,

for it could mean” Beccer ac‘eduling for Ascension Coll‘late
= & as well as other high schools throughout’ the frovinee as

direct result of computer®?ad master scheduling. Clearly,

et . that which is_timetable possibl\..w 11 be most favourakdly
scheduled by the Nor-Data School ‘hedulxng System.
The computer-generated master schedules for Gonzaqa
* High School and Partanna Academy did not effect any similar
. substantive improvements,,for the manuany constructed
master schedules for these schools contained no unlolvable "

teacher timetable confliets.

at ! R
T ; COMPUTER. PRINTOUT MATERTAL
. . ‘ : ¥ * ¥ : ) B
' . " . The cgmputer printout of’the master schedule which

has been produced by the Nor-Data. School Scheduling System
is ‘truly voluminoua in“comparigon to the .limi.tsd.num.bet' o‘f
typed or handwrxtten benchar and classroon timetables thqt
-, are uuuully available on' diltxibution to the !taff from *

<« the munually-constructed maste.-: schedule. The significant
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difference lies in the amount and different kinds of useable %

information which becomes readily available to the school

sdititrator Ehicough ihe domputer-genarsted master achedules
The sheer volume of output data is most impressive.

The computer-generated master schedule for Gonzaga High

i School contajns seventy computer printout pages. The print-

uut of the master schedule for Ascepswn Collegiate 'consists
of nxnety-nxne pages. The master chheaue for the split-site
séhools of John Burke High Sthool and Partanna Academy is
comprised of no fewer than 103 pages. -

Ahe different types of informatiofd, each of which is

very, comprehensive, whith can be so .q’uickly‘ and conveniently
generated by the Nor-Data School Scheduling System, could be
dyantageously used not only by the school ‘administrators ’
but also by the. staff and Board Office personnel.

, The useable types of salient schaduling inférmation
produced ‘by. ‘the Né‘r-naea School Scheduling System, in the
acanduJ printout sequence, are as follows: -

1. Schodl andmaster schedule identification data.
' 2. Summary master scheduling job statistics.

3..Total computer time used to generate the master

. Schedule. - ~

¥ 4. cost of required computing time.”
5. Idencificatlon of any xemaminq probiemati‘c and

undesirable aspect of the finished master schedule.

6. Skeleton class timetables (subject numbars Dnly)\

. for au homerooms. N -




7. Skelgton teacher timetables (grade numbers only)
for all of the staff.,
8. gkeleton room timetables (grade numbers only)
for all rooms used for inmstructional purpose‘e.'
9. Summary class timetables (subject; teacher and
room)y for all homerooms. ) -
10: Summary teacher timetables (subject, grade and
room) for all of the staff. .
11. Summary room. timetables (subjéct, grade and
-teacher) for all rooms uséd for instructional purposes.
12¥ ‘Standara class tinetabies (teacher, subject and
room fully identified in typical manner) for all homerooms.
13. standard teacher timetables (subject, grade
and room fully identified in typical man;\er) for all of
* 7 the staff. :

. 14. Standard room timetables (grade; subject and
teacher fully identified in typical manner) for all rooms
used for instruct‘i.cnal purposes.

' ¥15. Optional blank teacher timetables for épecial
education teachers and full-time school administratprs.
What makes this scheduling information ‘all the more
valuable for school administrators is the quality and the
readability of the computer printout material. &
‘The oVerall quality of these ok o uter-generated
A ) alternatsve master schedules is, in the opiniin of the
rlseu:cher. clearly superior to that of the m{nually-

conutruc’tad master schedules for 1982-83 for Ascension
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Collegiate, Gonzaga High Sehool, John Burke High'School and *
Pa\rtanna Academy. ‘l‘\his, coupled with th;‘ie.,adil* discernible
high quality of thege computer printouts, provides the school
ld:ninistratc;r, with ;«ealth of invalqable data which would

The usefulness of this scheduling infc;jlna:ion is

further enhanced by the obvious readabili‘ty c?;the,cnmput:er
printout material. ' Thg computer timetabling language and
the ,iayout’ of the printed material so closely resembles the

typical tiinetabling terminology and the format of teacher

timetables that it is doubtful, the researcher would cbntend, , “=

that any experienced school administrator would have. any
éifficuuy reading and fully undezst/:bndinq any part of the
printouts of these four master schedules. Certainly, any
difficulty which one might initially encounter with fully
comprehend!’.ng this computer printout mateérial .wauld be

resolved as soon as one could gain some practical experience

with computerized master scheduling.
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i . CHAPTER V .
| i o .
: B TEACHER T OF CO¥ ‘TIMETABLES

i . It could ‘be argued that the assessment- of the master

”
o

schedule by its creator, the school administrator, will not
necessarily be the same as the collective assessment by the *
staff of their individual teacher timetables. This rather .
aubjectlvvvaluatxun could well be tlnf].uem:ed by several
factors, many of which ‘are of an intangible nature.

| The staff of Ascension Collegiate, Gonzaga High
($ehool, John Burke High School and Partanna Acadeny were,

\herefore, asked to evaluate as objectively as possible not

sonly their fax ative c - teacher timetables
- 7 put also their manually-constructed teacher timetanles fox
1982-83. By administering two questionnaires (See Appendices
A'and;C) during late 1982, which focused upon the purported
basic criteria for the evaluation of teacher timetables,
the researcher sought teacher assessment of their individual
teacher timetables in order to compare as reliably as possible
the alternative computer-generated master schedules with .
the alzeudy manually-conncrucced master schedules for the
o 1982-83 school year. N
Excludéd necenuarily from this clenrlx-deﬁned target

popnlation were the three full- time school udmxniutratou, N

the eleven 'special education and one




guidance counsellor, The teaching workload of ‘the remaining
mnety-fou: regular class:ncm teacheks at these four schools
ranged fro}\ three tb thirty-eight periods over the six-day .
curriculum cycle of forty-two periods.’ " "

The questionnaire statistics, whose validity can
only be ;hanced by a questionnaire response rate Of one

*Qundred per cent, clearly indicate that teacher assessment:

~“of their individual computer-qer\stated timetables was

generally better than that of their manually-constzucted

timetables for 1982-83.

LN QUESTIONNAIRE RESPONSES *

A comparative analysis of the questionnaire responses
- ' i

by item follows.

Basic Requirements for Different Subject Areas *

The first question on both'questionnaires was:

"Have the basic requirements for your subject area(s) been

met?" 5 R
Table XVI shows tflat the staff of each of the four
participating schools judged their altefnative’ compiiter-
generated teacher timetables to ‘hlVR better met '_tha basic
tinetabling requirements for their different subject areas-
than_did ene nanualiy-cons trusena timetables for the
1982—83tachool year, '

For exnmple: whereas only gix, or seventegn per cent,

of the staff of Ascension Collegiate judged their manually-
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TABLE #XVI

'lis DEGREE TO Haxca THE TEACHERS JUDGED THEIR TIMETABLES 'ra“n.\vz MET THE aAsrc «
T

IMETABLING REQUIREMENTS !'OR? mm DIFFERENT SUBJECT AREAS

Computer-génerated

Manually-constructed
. " . Timetables’ e Timetables
I I i
b . g 2 g - g
: S £l S £l
. « @ 8 s |2 1 s | 3 N
g |8 g8
- i} 8 ls @ 8oz
o g & o &
218 |8 8] moar|| 2 | §]| S| & morar
Staff Responses 38 |26 [16. |18 | 94 hoos |[34 |26 | 16 [.28 | 94 hods
Very satisfactorily 6 |11 4 3 24 | 26% 17 17 9 8 51 | 55%
Reasonably satisfactorily |23.|13 | 9 |13 |[ss|s28||15s |'s .| & 9 | 35378
_Somewhat unsatisfactorily | 4 | 2 [ 3 [ 2 |aafuae|l 2 [ 1 {2z o] 4] 4
Very unsatisfactorily 1: 0 0 o 1] 14 0 3’|l o 1 4| as
= 2 :
- -
- -
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. éonstructed ;inetableu to have very ntiufactorny met thel:
basic timetahunq requirements, as many as seventeen of them,

or fifty per eent, very nat.&sfactoxily auensed this aspect

of their i . ’l‘hiu ai

a ally better

of r_his_ aspect

of the'computer-generated timetables by as much as thirty-

t.hree pe: cent of the teachers at }\scension Collegiate.

~

/
It is noteworthy that tha suzf of euch of the other

three participating schcols Likewise assessed this aspect of

. the d es to be siqnificuntly better.

At Gongaza High School, tl:m teacher assessment was twenty-—
three pe.rAl:el.\t better; at Partann:l Academy, twénty.-ei'ght'
per cent b_ette:;'nnd at John Burke High School, no 1§au than
r.hixty—one’pex Tent better.

Overall, only eight per cent of these nipety-four

uachers negatively :ne' B E times

tables ln. terms of its not meeting their basic tuetabung
x:equirem{ntx{.
’regchiy Workload Preferences

The second question on each of the quéntionnaixel

Mas: "Have your workload praferences been met?"

Table XVII clea:_ly indicates that a large number of
the teachers at each of these schools judged the computer—
generated teacher timetables to‘have much better provided
them with their teaching workload #foterences than did their

1982-83 manually-constfucted timetables. e v g
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i TABLE XVII | -
a — ‘ i
‘THE DEGREE #O WHICH THE TEACHERS JUDGED THETR TIMETABLES TO HAVE
PROVIDED 'mv WITH THEIR TEACHING WORKLOAD PREFERENCES "Ry
Manually-constructed Computer-generated
. ] o . Timetable
3 o ¥ il o ,//
. - P £ 4 -1 s £
s 15| = 8 e
- o . ] R o - s
z EER-NEEERE [f| @ 2| =a]&|
. : Bl 3gE Ll8ls|s
: al8 8|3 %u‘n(r/: 8|8 | & morar.
v ]
-/s;gf,’né;sponn-' 34 |2 “|16 |18 |94 hoos || 3sa |26 |16 |18 | 94 hooe
Very satisfactorily 9l 7] s 2.| 24| 268|219 |24 8 5 | 46 | 49%

Reasonably satisfag{ox‘ily 20 17 6 10 53 | 56% 15 8 8 11 .| 42 | 45%

A}

~Somewhat unsatisfactorily | 5 [ 2] 4 | 6717 [1ss|[ o | 3 [ o | 2| 5| s

Very unsatisfactorily o] o) o .0 ofosff o) 1| of o]} 11
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Only twenty-four tT:hezs frcm these participating
schools, or twenty-six ‘per .cent of them, judged that their
rﬂanually constructed timetables very satxsfactunly pmvxded
" them with their teaching workload preferences. ‘In.contrast,
no fewer than forty-six teachers, or nearly fiffy per cent,
concluded that the computer-generated timetables well provided
them: witp their teaching workloda preferences. Such.a large !

difference is clearl‘y indicative of the extent to which the

Balanced Dmtrihutum of reriods Eer"suhjeé : e s

“tinetables were percexved € be superior
to their 1982-83 manually—constructed timetables in terms.of .
its fulfilling thex: various teachirg workload preferances‘

Y +.+ Overall, only six per .cent of these ninety-—four

teachers unfavuurably assegsad this aspect of the comp\lter— 7

‘

teacher es. .

Th?thud questlon on'each of the questinnnauas
was: *"Do you have an acceptnble dxstrib\.\tlon of pex:).oﬂi
per subject over the sxx—day cu:rxn:u].um cycle?"

Table XVIII reveals that most of the %eachérs at ~ - .
each of chese schools judged the computer-qeneratad tlm— L
tables to have a moreacceptable .distribution of periods < . - E
per subject over the sfx-day curriculum cycle then did the_i;‘
mnnually—constr\mtad timetables. for 1982~ 53.

o Filty-six per cent of the teachers. ut ucanaion
puter-genérated timetables -
offared tham a-highly uatiufactary diutributian of perinds

Collegiate Pt i thnt the




TABLE xvux_

|
|
|

DEGREE .0 WHICH THE 'I‘EACHBRS JUDGED THEIR 'I‘IHL'I‘ABLES TO HAVE
'ROVIDED THEM

HEM WITH
PERIO'S‘ PER SUBJECT OVER ‘THE kxx-mw CURRICULUM CYCLE

S 5 3

Hariuauy-canutructed
Timetables

Ccmputsr-gonornted
Timetab.

6 o . : -
. g £ d £ £ .
sl 2] 81 81wl B % i
o - o o m.
. 5 @ qf. g | o |
N g B g | N | g |-® .
§18| 5[ 9|58 | &
2 84 8 & Total || 2 8|S & Total
~.. . 'Staff Responsesa 3s | 26 |26 | 28| 94 hoos || 3s |26 |16 | 18 | 94 |icos
‘Very satisfactory 9 | 14 3 |-a130|328f}a2s-|2s | 7 9 | s0|sas
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Reasonably satisfactory 20|12 | 9 [0 [ s1fsas||as | o [ 7 [ 7 | 38]a0s
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_John Burke uth-Scmél ana Fartanha Acadeny. similir

" for 1982-832"

per subject’ over'the six-day curriculum cycle; howéver;

o :
only twenty-six per cent of these thirty-four teachers

. equally as favourably evaluated this aspect-of their

manually-constructed timetables. Most of ‘the t'eav?exs at

assessed this aspect of their With ‘the -exception

of Gonzaga High School, which apparently has ‘a v):y -good

K
set of manually-constructed timetables, the cumputar-

generhted timetables provided teachers with a more balanced,

‘and thereforé more, acceptable,  distribution of. periods fof

* ‘the various couxsen which they teach.

Only uix per cent of the :eacheu negatively- judged

this aspect of their <o 1 timetahlan

fouxtean pax mt unfavquxah].y assessed r.nu facet uf thek

manuauy-comtructed n.netahlel.

overall Satufacdo}; with- Timetables E :
The fourth question .on the questionnaire pertaining
o thé manually-constructed timetabl

was: "Overall, how

would you ze yéur manuall: 8 le

- Its : t on, the questi ire pertaining to

';the ¢ : ‘time! 5. vas: "Ovexall, how would
you ze your. compute rate umstabl‘ for *
1982-83?" K

Table xxx lhoul, smﬂhnc -uxpxhlngly, that thu e
teachers, who so nvounbly rated {r couputo:-ganet_lnd

\
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; > TABLE XIX
3 * THE DEGREE TO WHICH THE'TEACHERS JUDGED THEIR TIMETABLES TO HAVE- .
OVERALL SATISFACTORILY HET,THEIR'TIMTABLING REQUIREMENTS 1
* 3 i 5 Hmullly-conltructqd . Computer-generated
" 4 oY ' ime tab. Timetables
3 E L A R -
« K A - Mg | E] .
E N 3 e o -4 E
0. o | m '] o M
s - § 18 ? '8 8 | g |8
& & | B B % et &) B | £ &
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.Vezy 'gaugfacleory & sy s} "2 274 6 k] 5 |~4a7| 22| 248
» i Y i 4 ¥
Reasonably ‘satinfactory 23| 8 7| 21| do psasf| 20 | 10| s-| 20] a8 |s2e
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;.. timetables -and.their 198

v
» A
timetables over their manuauy—con’stxucced timetnbles when - '

apswering each of the three previcus questwn,s, aid nct =

do so when an’swerlnq thxs duestion.

.ot .

A more detailed analysis zeveals tnat _the reasonably .

£ le overall®

whu:h was qxven to, the computer-
generated txmetables by the staff of John huzke _High: School

“«
_and Paztanna Academy was apparently offset by the somewhat 2

nEgathe overall assessment which was;qiven tc the compute

qenerated timetables byothe staff of Gcnzaqa High sahpol.

The staff Df i Callegxate

nptewoxjthy overaZl diffet ‘b

b
- ot~ to ba ‘overlooked is the twenty-one peg cent

o unfavqﬂrablx_asses Sed their uanually—cons tructed
Ry

tinetables and'the twency-fwe pex cerit | who . nagativaly ~ ¥ i

evaluated :heir computer-u;enerated thnetables. It would

aﬁpem: that’ some cm:ena other than

‘that which were: usad’

in the previous three. questions influenced this quuh.'é'atlve

assessment of theise two types of timetables. One can only

. L e - s
speculau, so the ‘would about
subtle and igtangible " Factere may have negatxvely ihf1luenced

this very subjective ‘and parsonal teachex‘ assessment of the

—c |

leg™vers the alternativa
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The fifth question on the queutio?naxre.pertaininq

to the i es was: "How-does your
5 e >4 . :
<=L computer-generated timetable comfare with your ‘1982-83
.

manually-constructedy timetable?"

| Table XX reveals that twenty-one pef cent of these
tenchers judqed the &ltérnative computet-{aneratﬂd time-
tables to be dsﬂnitely better than the 1982 83 manuau{-
‘constructed tinatables, [Purthetwore,’ fifty-one per cent -
.+of the teacheta .at thesa four participating schdcls, who
jud%ed the cumputax—qepatated txmetahlea td be quita
Acceptable, coniidera%_thm to ha very limilar to’ their
muauy-conuructad timetables: Totally, as many as sun:y-
seven u£ “these teachers, or .seventy-two pe: cent of them,

very their timetables.

-ro have ebtnined 1nitia11y a usax satisfaction

. rate o: seventy-‘m,per c-nt \h, in the opinion of the

*. ysed tha mnnunl‘

zeneaxmex‘, very convlnr:lng evld-nca that the Norwegian

Nor-Data School Scheduling System can very, satisfactorily

produce the master gahedule for high schools throughout

Newfoundland and Labrador. ¢
- Ohe must_appreciate ‘t.hnt’chh xelenrch was

nat:’icced to uae Jf the same timetabling data uhich was

master schedules
for 1982;83. No effort was made f improve these master
lchqdui.n by modifying any of the original :Lutnbnnq data.
lt auhr.ne :mnhunq decisions had boon udn by the 4
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, TABLE XX .
vE BY “OF THEIR VE
- 1982-83 N
WITH THEIR MANUAL ES
) Te
® Computer-generated
- & Timetables \
/ s 3 * =
B 2 o g |
a ] Fy @ ' )
. 8 \§ £ " T
2 ] ) ~ _Total
* " Staff Responses 34 [ 26 | 16 | 18 | 9% [r008
Definitely better % 6 A 36| 19 | 218
Very similar 20 16 4 8 48 | 51%
Somewhat unsatisfactory 7 6 3 s | 21 |22%
Much Worse 1 E ) 2 6 | 6%
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researcher and participating principals to effect better
r.eabher timetables, -it cpuld be arqued, asthe researcher -
has concluded, that ‘the majority of the twenty-two per cent

l‘mho viewed the computer-qenerated tlmetahles to be somewhat

unsatisfactory may very well have recewed improved time-

tables which woyld have been assessed much more favourably.
. The ‘potential user satisfaction rate could, therefore, be.
higher than this initial seventy-two per cent. Through
better timetable planning, the \:Iissatisfaction could be \‘

conceivably reduced to a more acceptable level.
i

Useability of C Timetables
X S o

. . The sixth question on the questionnaire pertaining

to the timetabl was: "Would you judge

this computer-generated timetable to be immediately useable
in your school?" \ .
‘ Table XXI shows that forty-one per cent of these
‘ teachers concluded that the computer-gen‘erated timetables
+ could have been used immediately within th‘xischoul in lieu
of their 1982-83 manually-constructed wimetables. Another

fifty per cent judged that theg -

A
* could be used provided some minor adjustments and imp;ovements

were mud?
In total, dS fewer thah eighty-fivg of “these teachers,

or ninety-one per cent of them, favourably evaluated their

Yo téacher’ in terms of mmadiar.?
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0 : . Computer-generatgd " ‘-
% / S~ Timaub*ul .
. : a 2 "
o - H o
- - a. % a g
1 8|8 3
: 15128 |k ;
t < 8 S & Total *
e = rs T
¢ . Staff Responses 34 26 16 18 94 |100%
~ 9 Yes, definitely 1 |13 |0 4 | 38 [[a1s
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useability. - Such a highly pbsitiw)s comparative assessment
of these alternative 1982-83 computer-generated timetables
is, in the opinidn of the researcher, further substantial
proof that the Norwegian uox-'naca School Scheduling system

# can satisfactorily produce the master schedule for high

s throughout Newfoundland and Labrador.

5 N ) 1
run¥Btisfactory Aspects of Timetables ; v

< The Seventh guestion on the questionnaire pertaining
to the computer-generated timetables was: "Would you list

” ' below any unsatisfactory aspects of your tomputer-generated

timetable?" 3 .

Its counterpart on the guestionnaire pe:taix‘xini; to . ¢
the manually-constructed, timetables was: "Would you list
below any unsacig;aémzy aspects of your present timetable

. for 1982-83% o
hia various unsatisfactory Supscte’of the manually-
constructed timetables were as follows: i
1. Inbalancéd distribution of periods for some .
courses over the ‘six~day curriculum cycle.

. " 2. Irrecorcilable teacher timetable scongliysts.

3. Having to teach one perjod of another teacher's
workload due to an unsolvable timetable conflict.
‘ \'mo or more periods of the same course occurring
[« on the sa day.. -'...

5. All three periods of a one-credit course occurring

K ,.0n two or three consecutive teaching days.
S .




: ’
r ‘6. ALl six periods of a two-credif course occurring

‘on five, or fewer, consecutive teaching days.™ .
& 7. Having only single periods in a practical or

laboratory-orientated course. 4

. 8. Having a double period in an academic gpurse

when it is not necessary nor requested.
. 9. Having one group of students three or nore
eriods during one agv- !

10. Having a double period in two different éourses
with the same students during one day.

11. Having ®he last period every day with the same
students for the same courss.

12. Two or more consecutive school days without
a non-teaching period. . s

13..Tvo or more non-teaching periods occurring on -

¥ same day.

| 14. Two or more consecutive non-teaching periods.

15. Occurrence of the same course in the same time
) -
slot every day over the curriculum cycle.. &

16. Assignment of a supervision period in lieu of

*a potential regular teaching peripd.
17. Not having a double Beriod as requested for a

specific academic course. ! !

18. Allocation of an insufficient number of periods
.+ for a course.

-4

19. Allocation of too many periods for an academic

course.




26. Haying two or more consecutive periods in
different courses with the same students in the same ./
classroom. . X N
21. A double period divided by recess or dinner -

hour. N

22. A student option scheme militating against
effective use of a specialist room. (_\

23. Intermittent teaching periods‘militating aqai\ﬁlt
effective use of non-teaching time of specialist teachers.

24. Having components of the same course taught

n .
by two or more teachers.

25. Having to teach in several different classrooms.
Some thirty-eiglit teachers elected not to itemize .
any unsatisfactory aspects of their -manually-constructed

‘timetables. There was a close relationship, the researcher

observed, between those teachers who very satisfactorily

rated their manually-constructed timetables and those who '
chose not to enumerate any undesirable aspects of their
1982-83 manually-constructed timetables. This trend was

most noticeable in the responses from the staff-qf Gonzaga
v

L

High School.
The various unsatisfactory aspects of the computer-
generated timetables were as follows: !

1. Imbalanced distribution of periods for some

“*courses over the six-day curriculum cycle.

2. All three periods of a one-credit course occurring

on two or three consecutive teaching days.
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s All six periods of a twe—czedxt cou:se occurzlnq

6n five, or fewer, consecutives teachlng adays.
-

4. Having only g_inqle periods in a p:aétxcal or
laboratory-ouentated course. C
5. Having a doubla period in an academic course &

when it is not necessary nor requested. “\

6.'Having one group of students three or more periods,

during one day. .

- 7. Twé or more non-teaching periods ogcurring bn

the same day., t s . " : . .
8. Two or more consecutive nbn—teachinq periods.

9. Tyo or more school days without a non-teaching

périod. ¥ s ’ 3
10. Occurrence of thé same course in the same time

slot every day of the six-day curriculum cycle.

o 11. Not having a double period as requested for a

specif{c academic course.

-
\, 12, Having two or more consecutive periods .in

" alfferent courses with the same students in the same
’ . - ‘

classroom. *A

13. Majority of non-teaching periods occurring

" during the first period of the day.

14, Having too many double periods.

15. Having the first period nvezy’day with the snma-

students for the samg course.. 4 &

16. Having a double period in a one-credit academic
s

. course. 2 R

’ ./ » @ A




17. Having to teach in several different classrooms.
18. Having two or more periods of any course -

scheduled in a pedajogically unsound and undesirable manner.

) As many as forty-two teachers did not enumerate any
unsatisfactoty aspect of the' compul‘:er-qenerat.ed timetables.
There was clearly a close relationship between the teachers
who very favourably assessed their alternative computer-
generated timetables and those who did not mention any
undesirable aspect about them.
- It is rncteworthy that the computer-generated master
schedules could alleviate the following problematic aspects
of the manuaug constructed timetables: h
. 1. Irreconcilable teacher timetable conflicts. ,
2. Having to teach one period of another teacher's
workload due to an unsolvable timetable conflict. . v
3. Double periods divided unacceptably by recess
or dinner houx.

d. Imbalanced distribution of periods for some

\.cqurses over the six-day curriculum cycle. ’ *

5. Having to teach in several different classrooms.
6. Intermittent teaching periods militating against
the most effective use of non-teaching time of specialist .
teachers. oy o i ) k
& .'Since ‘the objgceive of this research with the Nox-
_Data School Schaguung Systém wu to reproduce four muace: ’ L
¥ uchadulas which hud already bean mapually mnnhructnd, thesg .

altornnciv& compu\:et-g. erated 1982-83 master lehnduln
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could not possibly have elirinated a’layge mumber of the

undesirable aspects of the manually-constructed timetables.,

 Without modifying the.initial timetable pTans for ¥
L Lo these schools, Computerized master scheduling could not
H c eliminate the following unsatisfactory aspects of these .
ldanually-constructed magter schedules: :
. , 1. Having only single periods 5:1 a practical ot i o
laboratory-orientated course.
. *, "2, allceation of insubflolent tesshing time s,?r .
one or more courses, | 1 . s
=, 3. Allocation of too much teaching time for one
. o * or more _courses. £ . A
' 4. Substitution of a:supervision pefiod for a Y
e potantial‘ regular teaching period. - . ) L N

5. Having, /componenta of an acadamic cours éaugr!r.
¥ by two or. more teachers.
v
6. A student option scheme militating against

' effective use of a specialist room. 4 :
e w B "
7. Havlnq one group of students three or more

periods every day. 2

.
. 3 8. Having two or more periods oi any course

L scheduled in a pedagogically unsound and undesirable manner.

«oubsadly, these problems, which exist unacceptably

in the col uter-qen?:g;od as well as the manually~-constructed
. master schedules, are timetable planning issues, Each must
LN be resolved through educationally sound timetable planning

prior to'the comput-i timetable donstruction stage; otherwise, ,




% }.72

it is unrealistic to expect the Nor-Data School Scheduling’

System to effect significant improveménts in the alternative

master schediles for these four par*cipating schools.
: - - -

. Desired Characteriatics of Teacher Timetables )

P4 % o Py
‘several desirable fentures. :

|
|
5 1
' The most highly rated teacher timetables contaxn %.
b
i
i

s - The most desired cha:acteristics of the best teacher

timetables, as mentioned by these teachers in response to e

 the ladt guestion on their quescionnai;té, are as follows:
1. A’'balanced distribution of periods fog each of

" the different,courses taught over thq six-day. curriculum

. s * . cycle... g . 5, :

" 2. Allocation of one period per day for each of . . A

the tuo-credit courseu.

. : . 3. Allocation of one period every o:hel- day for -
+ each of the one-credxt courses. !

4. Allocation of at least one double périod for

’

e;ch practical or’ laboratory-orientated course.
5. A minimum of one non-teaching period per day. o

. . 6. No clustéring of non-teaching periods.

7. No cluntering of periods in any l:ourse. : %

8. No consecutlve double periods with the | same group - ’

. of students. ) ! B, l ’
9. No double period in any academic course unless »

specifically raquuted, a .

‘ 10. No supervision of a nudy periods for -tudenu.
.

1

|




-11. No more than one double periud in any of «the’
tvo—credit courses.

12, Allocltion of blocks of nen-tuchinq time for
specialist teachers taquured to do some teaching. X

i ’ 13. Avoidance f three-day, or longer, gap between

paziods in any course. .
. i4. Anocntion of fum:uonal. blocks of teachxng time

for split-sxte tench-ra ‘to work ntisfyinély at bcth .schools:.

I 16. No occuttsnce of the sama ccuru in the. same

tine slot every day of the six-day curriculum cycle.

J. ’ 7. Anocatien of appropriate umount of :eachmg

" time for ench course.' .
18. Not havingtwo or more consecufive periods in
different courses with the same students in the same class-

5o e i . 19. Fot having a dwhla p-zio? divided by recess

{
i
‘ " ordinner )ﬁur.
! : 20. Not .having components of the same course taught

L3 by two or mo:e “teachers. a ~y J

» T 21. All cla scheduled in the same subject. area
U . classroom. * . ‘. 3 .
¢ N owy S Stuﬁent aptiox‘\ schemes which enhance optimal

teaching and learping time as well as effectiver use of each:
¥ e

specialist classroom. . g LR

cally sound and able’ manner. a '

s :
. ..+ "15. No irreconcilable teacher timqtable conflict. 2

' _’ 23, u.i periods for -lch‘}(uzn lg:htciulnd in a ~ ;

|-
1
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Unquestionably, séite teacher tlmetahles cah, 'and

L e, L must, be bétter’ constructed tor provide optinal teaching and

. ... learning sltuatxons.» Clearly, the Norwegian Nor:Data School
Schedulmq System has bftected some imptovements in these

-—a ternative computer—qenewed 1982 83 master® lchedules

"' . . " Tyuly significant timetabllng 1mpxovunents can only be I

. effectad, howeve:, through sound * txmetable planning. With
el 3
PO ‘educationally sound timetable planning, the Nor-Data School '

; . " Scheduling System can become an ‘invaluable asset to high

school adminis i ¥ land and Labrad:

R
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PRINCIPALS'® OF co NE TIMETABLES, vt
To eldcit an lof these - a, I
i

mutex schedules from the viewpoint of _the ad.mxnxstrahors bf

Chene schools, the researchat conducted during the sprfng of -
1983 a structured interview with-each Qf the partlcxpatxng

principals: Frederick Bullen of Ascension Cullegia:e; Jphn

Martin of Gonzaga High Schopli and, John Tucker .of pax:gnna. By o

Acadenmy. 3 ~- J

.
.1 “The master achedulea produced ‘by ‘the Neg-Data School

Scheduling System we:e very favourably assessed by all'threq .

of these school admini . No & 2 ng. ' Yo

defxcianues were percaived by theue inj tezviewees to ha |

associated, with their alternative ccmputer-genezated 1982883 1

madter 'schedules. ,‘ .- LR T T g

Al ! % 5 ¥ ot ‘. ) ".“‘ *
e INTERVIEW_RESPONSES - o .
i [ : ¥ ol "R "

A sy 8 of their i interview I TH

~ 3 b
by item follows. ° . . > ;

o : o 3 e gl el
* General 'Reaction of staff . “ % & SRS

The first question poned dl\tinq such ot these cnpq- s

racoxdsd ime:viewi was: "What was the geners; 'zencuon ak




L)

the distribution of periods for their different coursef?"

ik n
Without exception, these school -administrators had

Observed that their staff hdd reacted very favourably tq - .

their altetnatlve computer—qeneratid timetables. Overall,
tha distnhu‘tmn of penuds per ‘course was Jjudged tq be .
“clearly as goad as, if not better than, that prodiced by -
their manually-constructed ,1932—93 master schedulgs. Each
feit’ that'éﬂére was ’Ao differance in the workload preferences
of their ta\a:hers, fox this [aspect of the mastér schedules
hsibaen predetermined puor to the completion of their

hanually-constructed master schedules,' N =

Broblems with Teacher Timetables

The second quesiion was

D;d jany of your staff

present you with any~ unexpectd’d problems abolt their

les: IE s, what types of
prublems were they?" : . .

, ' Each principal indicated that there were no ser &

unexpected ptoblems which t.he teachers had with thalr

,computer generated tmetamea. These glteznaciva 1982-83

teacher timetables were very well received by the staff of
eachol 1axgely becnuae the majsrity of these timetables
embodxad many of the lcheduling fear_uren which aze most:
desiredAby the majority ‘o wansherss

S\{Ch‘a lack of p:oblems would nugéeat that the Aquality
of ‘thase computersdeierated master schedules is very high.

W ow s a .

for 1982-83 with respect to their workload preferences and’ ' -

§

I
{
{




Favourable cnggariscn of Master Schedules ]
The third question was: 'In what \‘ays miqht you
have judged the compu:er-ganarated “iaster sc)xedule tope ¢

better for your school than -the manually-constructed

E . 1982-83 master schedule?” oy

Each principal mentioned several waysyin which the

gt ‘master-schedule is significantly better.,

For exan\ple,‘the 'cemputez-geﬁeratea méster schedule

L ’n

! .- for Ascension Cpllegiata conta).ns no r.eacner gxmetable

conflict. In the manuan, ucted master
schadiile contdlis Ho fewe'r than three undesirable teacper”
-timetable ‘conflicts whxch are so problemntxc that they had;
. . .been judged to be unaqlvah}a‘by the triad-and-error, hand-
‘ mosaic approach. For the several teachers so adversely
affected by this very serious timetabling problém at
- Ascension Eollegiate, the satisfactory :eé?.ﬂu;ion of all .
three of these teacher fimetable conflicts is ¥ siqn!.fxcant
improvement over the manually-constructed 1982-83 maste}\

schedule. "
~

’l‘hg computer-generated master -schedule for Gonzaga
High School was constricted within three days by the Nor-Data
School Scheduling System. By comparison, the completion of
the manually-constructed 1982-83 master schedule required «
" as many as‘eight working days. For the assistant princigal
Of Gonzaga High Scliool, this very significant reduction in
‘the time that is normally ‘:equ-h"ed\ to manually :‘:'onstruct .

- . the master schedule is ‘ext:emély attractive.

e




| The ™ can\guter-generated master schedule for Partanna
Academyj provided noc only tha staff with-a better distribution
of periods per course, but also. the sch091 afninistrators with
a much!/more comprehensive package of uséful information about
the timétable for each teacher, each grade and each ‘c13gsroom.
For the staff and administrdtion of Partanna Acadamy. these
changes are: perceived to be very significant i bxovements
wxucﬁ\ ‘could only be effected by computerized cheduling..

Better’ ‘distribution”of periods for tgdachers, o wors

\
| conprehens ive package of mseful information Yor the school

admnxstrators, a a1quicant :educdon in the tin\e hormally

required for manuai.tin\etable conscructicn and c tesolu:idn
of apyarently unsolvable teache: tme,cable confhct: offer
very convincing proof to these sc}_mol administrators at
the Norwegian Nor-Data School Scheduling si,_stem is a tdu

locally viable computer master scheduling program.

Unfavourable Comgar on of Master Schedules
- The fourth question was: "In what vays miqht you have

_* judged the computer-generated master schedule' to be worse

| whan the mubslly-Construsted 1982583 masbar schedutar®

/\ . Bach of these school administrafors very adamantly

| maintain- that there Ls no aspact of the cnmputer-genera‘ed
‘master schedules which is worse than the 1982-83 manually-
constructed master schedules. The ccnd@x;aus of these schdbl

ddministrators is that better master schedulés were produced

AS
by cuﬁpute; by the Nor-Data School Scheduling System.




» The fifth quescio}. was: "Overall, how would you,

assess the computer-genarated mast;er schedule for ycur 0
school?” . i , 3

Cognizant of the apparent superior qualn:y of these,
alternatlve teacher, qtade and classroom timetables.as.well
aa the very positive feedback £rom the staff, each of these
school admim.stx‘ators wou,ld unhasxtatingly rate ‘the computer— o
generated master schedule for his seliool, 48 excellent. mmg
an adminlstrative poinc of view, the Norwegian Nor-Data \ ) .
$chool Scheduling system«can generate more useful timetabl;ng
informatidn more qu:.ckly, more easily and significantly moze

accurately than can possibly be done manually. 3

ion of Computer-generatéd Master Scheduling “

T @ -
The sixth question was: "Given the opportunity,
S
would.you elect’to have the~1983-84 master schedule for your

school producéd by computer by the Norwegian Nor¥bata School

Scheauhng System? If so, why? If not, why not?"

. 'rhese three school admimstratots would welcome the

opportunity to have their 1983-84 master schedules produ:ed
by t\|e Nor-Data School Scheduunq System. Each contends

that computer-assisted master scheduling would be advantageous

for a1~‘\i and would have batter

timetables. Principals would not only save time during the
t s B
timetable construction stage but also have accesg to much

more pertinent and useable timetabling information.




180

The sevehth question was: "Would your™ School Board ©
likely be ‘agreedble to pay a reasonable amqunt for this
schoél' managemgnt gervice? . If so, 'why? .If not, swhy not2"

' These school administrators are of the opinion that
their'School Boards would, or at least should, ‘be receptive -

°‘to a reasonable expenditure for computer-assiBted scheduling,
parucularly if it can be proven that schools could be better
managed threygh better scheduling. The fxnanc1a1 restraints

" under which the School Boards are preésently’ operating would °
certatnly militate against, their .fully. financing computer-~
assisted master scheduling, espécially if it were déemed

to be an optional, rather than an essential, schpol manage-

" ment sgfvice.” - .
e The principal of Ascension Collegiate would argue -

that computer-assisted master scheduling has already become

a prerequisite for effective management Ao'f approximatel;
700 stgdents, and forty teachers.' F_ull implementation of
the Reorganized High School Program during 1983-84 will
only heighten the manual scheduling problems atvieension

Collegiate O

« Potential Market for Computerized Master Scheduling

The eighth guestion was: "\?u'you sense  that there is
a.potential mf;rk‘et for computer-generated master scheduling
throughout this va‘ivnce, ‘poasibly w‘ith the Norwegian Nor-Data
School ‘Schedul\ng Syatem? If so, why? If not; why not?"




“f

", master scheduling. ' These principals feel that high school Lo

R W a2’ 8%
fhdse principals feel strongly that there is a need o

. for séhool adminiSfkators to sanausly consider alternative . .
méthods Of timetabling.— The.traditional trial-and-error; ' .-
hand-mosaic: appreach to timétabling is no Tonger adequate '

™ nor appxopriate, espacxally for scheduling the larger hxgh .

- schools.’ There is,’then, these prmcipus would drgue, a e .
potentxal market for computenzed master scheduling throuqh-' :
out the.Province. Furthemore these princ:.pals sense that "

the Norwegian Nor-DataSchool Schedulinq System ¢ould be -~ ;B

most advantageously used by high schocl admxm.strutors

hroughout Newfoundland and l.abrador. % O
. The qrowth, and eventual sue, of thn harkec would

depend upon the method used to inform school admnucnto:s

of the merits, as well as the cost, of computer-generated

"admipistrators would be eager to avail of this managemsnt

servige, provided the cost pe: faster schedule/wé e within = - -
reason. . An initial user fee which would be.jydged to bd y
exorbitant: would nost- likely militate again Z province-wide
use ‘of the Narweqian Npr—Data School Scﬁuﬁng System. ..
“Endoraenent. of, and financlal support dor, the Nor-Datd
School Scheduling System by the Dep: rtment of Education .
would very significantly enhance its immediate markatabilit

and eventual widespread use by high school administrators 1

and Schaoll Boards throughout the Province, . ’
Clearly, the need and the market for computerized .

. scheduling exist. The prohibiting factor could be the cost. -
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- Advent of Comguterized Master Scheduling '
o ' The afnth quesnon was: Do you foresee the advent

. - of computerized miace: schedwling in this Ptcvince being #

Y & somewhat adcelerated by this study? Elaborate." .
* T . Each of theae.princxpals holds the view that this b
4 \

:unely study on master/schedullng, which coxncxde.! with . '

the introduction of the Reorgamzed ngh School Progzam |

with its 1nherem: nme:ablmq prcblems, has already made’ o
a mumber of pr1n01pals aware of the potential cffcomputer- \
generated master schedul1ng. Each is optxmisc)(‘.:hat this \ g
momentum, which was further heightened through the computer

o scheduling semipar whmh was held at Memorial Univex\i).ty of
N Newfoundland with liara(lvxl Michalsen during Novémber of 1982, v
will continue to grow with the dissemination of the findings ’

I

|

|

- i P P . |
of this study. - ;

X » . " Each principhl is egually adamant ‘that the advent J

6f computerized master scheduling in' this Province can.only

be accelerated through a carefully planned province-wide

¢ to. the i of master
A5 e “ %, compater e )
scheduling with fhe Norwegian Nor-Data School Schedulinqv

.. System_as a truly,locally viable altrative to our tri

i / and—ezror, Hand-mosaic approach to timetabling: \§uch a

aomprehensiva promotion ‘of a new gnd challenging “fadet “of

educational administration would, they argue, necessarily . o

" require the full support of the Department of Educatioh, W o |

Memorial University of land, the land

Teachers' Association,’ the School Administrators Councid, '




the Newfoundland and Labrador School T‘ustées Association, N :

. and land -andLabradc Services Limited. . ‘

. . s
. These principals sense-that the demand -for computer=

assisted m‘aster sgheﬂuling presently exists'among. high sghool
administrators *throughout the Bfavince. They believe, that
now it tffe oppcr'tune time to promote a fresh approach to
‘madter schedoiing, They srevoptintetic that comntenized
master scheduling will scon become’ an integral’dimension

of, our educational system.

Role of the Department of Education * R '. .
: D 2 N
The tenth question was: "What role should the

Department of Education play in the promotion of this

aspect of educational administration? Elaboratq.! .
The view of these school administrators is- that i

the Deparment.?f Education definitely has a key role to g |

play in‘the promotion of computer-generatled master scheduling.-

Ty * kheir rationale is two-fold. Firstly, these principals

’ sense ;:ﬁat proper timetabling of the Reorganized High School

Progrdm to ensure that students can select the courses of

their choice is a near -impossible task to accomplish by the

ic " The

: *  traditional.trial-and-ertor,
" Department of Education has an obligation to ensure that

the Reorganized High School Program is not only fully «f = &
implemented, but also well scheduled, so that students may

|

!

! raceive.the maximum benefit from the substantially revised Yo
+ senior high séhool program, Secondly, these principals !
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sense that much betiux‘ magter schiedules can bé produced by

computez through the Honvegun Nor-natn School Scheduling

5ystem

A timgtahling consultant is clearly needed at the

Department of Education :L"pzmn 'a progressive policy on

. computer-generated- master séhedulmq as a means of better

imp; ing the

e

\migh School ‘Progran.

‘Role of Mémorial University of\Newfoundland
The® last. quastiul‘\ was: What role should Memonal

Universx_ty of Newfoundland play in the promotion of this |
“.\

aspect of educational adminis ion? .Elaborate."

These Sr:hool ad.ml

nutramu feel vety stronqu t}ﬂn

Hnmn.al University of llawfoundland\through its Depart.ment

of xducanonal Administration hu a very uuportant role

to play in the promotion of better nmetaiaung through

compqter-qenen\:ed master scheduling, |

The very least that the aapatcdant of Bducatxonal

Adninistration should do| is to offer; both at’ the aretusts

and undet-qtadua’te level

a course on the basic principles

yand techni df sound t
to,timetabling Fhuuld fo

scheduling as & new and

aducatmnal adhinistration. - ) 5

ing. This. practical approach
us upon computerized master

ery promising dimension of

\

Perhaﬁn a pncucal course on bamputerizad master

acheduung could be a pr rnq\unite for a Hunter s Degree

in* Educadondl Adminhtntxon.




CONCLUSION -
o i
Each of these participating school aammx.ua;e'za

provided the researcher with a very. poutiv; aneumn: of

his’ a; rive

1982-83 musur schedule.
“. Each of these pnnc;pam is stropgly Sipportive of
= -

computerized master schaduung as a highly dengable new

" facet of educational administration. &

Each principal firmly believes that thel No‘zwa‘qian

Nor-Data School Scheduling System could be aava'ncaqéousm

' used by high school administrators Ut.hrouqhout the Province.

Each is hopeful that compute:uehmun scheduling -

uill soon becoma a reality for high school administrators

land and Labrad




CHAPTER VII

COST ANALYSIS OF COMPUTER-GENERATED MASTER SCHEDULING
i .

H'he:eas the manual construction of the school's- .

3 npsten schedule is by its very natuxa No=cast Lean oz

schuol admini 8, mauter acheduliﬂg
can be a sonewhat sxp-nsx3e aspact of school management.
The cnmputer timetabler must necessarily pay for computirny
time as well as the time uqeé by'a computer programmer,

i Hoth of whichcould fe very costly. \ e

¢ Bequired for this feasibility study of the Norwegian

Nor-Data School Scheduling System were seven representative
individuals, each with quite different but complementary
yot\)‘; experiences: Harald Michalsen from Norway; the four

participating school adminis

and, two computer

at Nei land and Labrad Services

Limited. - As a team, all wor)(ed on this ti.lleta.blxng project

for one week. In addition, the » the two ¢

programmers and Harald Michalsen worked an extra three days. .

The total man-time used was, therefore, forty-seven regular
working days. :
& cosT ANALYSIS OF NOR-DATA' FEASIBILITY STUDY
An analysis of the cost of the various aspects of

this feasibility study follows.




Batch Runs w .

" feasibility sthdy was §344.27.

with the Nor-Data School Schedulmg System, the

. master schedule is produced through three distinct’ stages.

Al
the FORPROGRAM, the MAINPROGRAM and the OUTPUT PROGRAM, ~%

To suc 11y ipitiate construction of the master,
schedules for. Ascension Collegiatgfy Gonzaga High School,
John Burke High Schodl and Partanna Academy, it was necessary
to execute and print by computer no fever than ‘twenty-seven
FORPROGRAMS at a total cost of $271.39 for _computing time.

To_ensure produstion of a satisfactory master
schedule for each,of these schools, a total of thirteen
MAINPROGRAMS ‘vere necessarily run at a total cost of |
$706.09 for computing time. / s )
' To obtain the best possible master schedule for
enth Of these schools, With multiple coples of the ‘Final
version for all involved in'this study, as many as eighteen
OUTPUT PROGRAMS were executed at a cost of $399.61 for
computing time. ’

The total cost of computing time for these f)’.‘ﬂ:y‘-“'
eight gatch runs was §1,377.09. " -

na he ‘v\jrage cost per schnol for this aspect of’ the

o

. Computer Terminal sions - : i

¢ After the" initinl timetabling data, which has been
by the principal

very 1ly and

in Tables 1 and 2 (See Apé:endicas E and F), has been *




. . keypun by a data prep ion ope r, the

. of the school's master sche\iule is contrqlled by the’time-

!
| i tabler andthe ¢ - pro at a h;Yminal. ¢
: P ‘o produce san,sfaccory master’ ‘sehedules for” these SR

four schccls, the’ computer Sisgtaiuiess requu‘ed a total of o o

tuenty five working sessions at the’ computer Yeritnals " mhe L d

W tot,l cost of this computlng time was §$1,110. 57.
o i The avetage ccst per ‘school 'Ear thxs aspect of

- feasibl ity study was 5277 54.. ¥ - FEA R G ST

. . % . Man-Time.
7 PN s = %

»
g “ and Labxador comy ter services Limited were one proqtammer

Y analyst and, bne computer proqrammer vhose hourly wage was ., i
$3\7 .00 and $28 0o resgoetively. In nddltlon, there was a g

- data preparatian opetato:, whose hourly wage was $16.00,

P who worked iytemxctently on ‘this pro;ect for two days.

B The ‘mas-tine cost accumulatedsduring this éfht—day
: " timetabling session tpt.al!.ed $3,013.10, Lo i i

: the average e school for this aspect ~oi"u-e (' .
# % ," feasibxlity 'study was s753-2a. T LI -
h e . . .-
T6tal Costiof ijact
C The total cost gf this: shaibility study of . N
: ' ’ computet-qenernted mltet scheduling with the th-nata
| school Sehedul.ing system was §5,500.76.~ , .
. g 3 - The. average cost per sc‘col_‘for 1its computer- e 4' A

; _ ! P g U
ger.\etate}d madter schedule was $1,375.19. . ¥ .
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Factor | o
For this feag bility study,. shere vas no man-time
cost for either the fuux school administrators or Harald

Michalsen. Each of the principals had W:mted-pgid

_leave by his school Board. Harald Michalsen had volunteezed

to assist the researcher to prove.tha local applxcauon of '
his computer master scheduling proggam. E

Had it been necusazy tn in lude the’ salary of the
four principals, as well as a consultant's fee for Harald
Hichalsen,.thl.l aspect. of the fessihl],ity ltu%y could have

cost as much as $5,000:00 of more.

Sample User Fees S I

P JQuite obviously, the cost of computer-generated

naster-scheduling for high schools throughouf the Province

could be exorbitant. Without a province-wide educational
computing network system, as does exist in several other

provinces of Canada, the cost of computer-generated master

“uchadunnq cnul.da very much militate against its acceptance

and widespread use by lchool administrators who might very_
well welcome the opportunity to “avail of this very promising
school ma’na;gemeng service. .

Regarding the projected cost of computer-generated

mas:er nchuduunq, one amployee of Newfoundland and Lnbrudor

Ocmputn Servlcen Limited hn tauoned.

It is dilﬂc\l\t to pxoject the cgf . computer-
generated timetables ‘for high sch throughout the
-province as the costs would vary tly depending on *

& b 3 . $
i ¥ .




the size and complexity of the 'schools as well as
the expertise of both the timetablers and the
compuung pemonnel

For a school w)uch is' relatively easy to schedule,

as. was Gonzaga mgh Schaol in this feasibility Muay, the Vs

cost to the SChool Board could be as follows.

o TABLE XXII =

SAMPLE USER COST FOR MASRER SCHEDULE'
L R

..\ .J0B  COMPONENTS

ow ow

» S
. License'Fee for Harald Michalsen.' *

‘MATNFROGRAMS -
. OUTPUT “PROGRAM!

FORPROGRAMS®

MaSter Schedul

Computer Terminal Sessions’ . (', .

Disk and Tape Storage -

Man-Time'’

A charqe of upproximcaly $1, om$ 00 for a computer- '

generated master schedule would; the researcher reaéoqs, not

hkely be wel} received by School Boards in this Province. .

1,

- sk, John s, Newfoundland, Fob:unry 4, 1983,

Le.tter to :eaearcha: from Mary-Louise Pcrt:ar,
and L Services Limited,'
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For a school which is more difficult to schedule,
as was the split-site schools of John Burke High School and

Partanna Academy, the cost to the School Board could'be

as follows. A

TABLE XXIII

" SAMPLE USER COST FOR MASTER SCHEDULE "B"

JOB COMPONENTS cost’!
- 8 FORPROGRAMS' ’ o $120.00
. i’ 8 MAINPROGRAMS Y .| - 600.00"
' 4 QUTPUT PROGRAMS REEA S R}
2 Master s.cl‘me'dule-s‘ . ' 40)00
Computer Terminal Sessions T 500. 0!
Disk. and Tape Storage : 50.00
‘Map-Time i = 450.00
“ 200.00
2 .‘ %
. : $2,040.00

A, annuql charge'of apprcxmacely $2,000~00 for

a camputer-qenerated mnter schedule would, . in‘the opinion:

5 cf r,ha researchet, be p:omptly rejected by, Schoel Boards '

o throuqhout the Pxovinua, fo their pxessnt policy of fiscal

’
:estxaint would simply not pemil: such an’ expenditute for
a school manngament eervice, particularly if computerized

' schedulinq was judged an optional method of timetabling.
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With reference to these projected sample user fees
for computer-generated master scheduling with the Norwegian
Nor-Data School Scheduling System, a computer programmer,
at Newfoundland and Labrador Computer Services Limited
very thoughtfully advises:

Please.note that the costs cited ... are not intended
to be estimates of any future timetabling ip which
NLCS may be involved, and that any rates quoted are
subject to change. Also, any conclusions that may be

drawn from thxi i on ... are not ily
those of NLCS.

Apparently, the cost of computer-generated master

scheduling with the Nor-Data School Scheduling System could

‘
very well be beyond the financial capability of School,

. Boards - th ut undland and Labrador.

It 18 possible. however, thak computer-generated
*master scheduling ‘mnight cost the user substantially less
than these estimates would suggest.

CgST OF NOR-DATA SYSTEM ‘TO BRITISH USERS

* ' In Eagland, where the Nor-Data Selical Seheduling
System has been used successfully since 1971, each,Local
Education Authority has been charged an initial fee, which
is partly determined by the number of schools within its
jurisdiction, which gives it "the right-to use the system

in its present form in perpetuity."® * - . '

21bid., p. 3.

3LAMSAC Project Report: Computer Assisted School
Timetabling (Londol Local Authorities Management Services

and Computer Committee, 1978), p. 52.
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. 4 )
. . - The Royal Institute.of Public Administration (RIPA)
in England has,offered the Nor-Data School S¢heduling System
to British school administrators on the following terms,

effective September of 1977. N

TABLE XXIV
\

\ . Y e F
2 BRITISH CHARGES FOR NOR-DATA SYSTEM

Secondary Schools per Lump Sum

g  Lecal Education Authority ~Payment* . Instalments
¥
Under 20 = $-9,000 \ $ 2,700
e 20 - 29 L 13,500 4,050
% . = / 5 s
. 30 =49 18,000 5,400
8 ' 50 - 74 22,500 6,750
I~ s . 75.- 99 28,125 t 8,437
' ¢ 100 = 149 - 33,750 10,125
150 and over 45,000 13,500
. *Converted from British pound = $2.25

. ) : h Obviously, this is a much cheaper and more realistic
& "' nethod of obtaining, ct;mputar-g‘eneratfed master scheduling
with the Nor-Data School Scheduling System.
There are, however, additionél expenses which are
i associated with computer-ganerated master scheduling with
the Nor-Data School Scheduling Sys;:gm in England., The

LAMSAC Report elaborates: . L.

. 41bia.
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¥ Support services required after the period of
initial training will be made available on separately

agreed terms.

The “training course for operators of the systen
will consist of three parts:

1. The fifst part; lasting 4 weeks, will deal with:

General principles of school timetabling.
Data requirements of system.
i System's main operating features. :

2. The second part, lasting 3 weeks, will be spent in

the trainge's own, authority engaging in computer
production of timetables from practice data provided.

194

Assistance during this time will be-given generally

by telephone.

3. There will be a final week when ttalnzes meet to

| 7 discuss problems.

The fee for this operators' training course will

be $2,700, for the firs
five days of consultan
during the Summer timetabling period. Any further

trainee and will include up &
service within the authority

- service required will be at the rate of $112 per day

» the r

plus actual travelling and subsistence expenses. The 5
fee for additional trainees will be $1,350. per person.

has concluded, for School

e

Boards to obtain the exclusive right to use the Nor-Data

S‘éhool Scheduling System, as the British Local Education

M‘n:horities have done.

- wbuld be high, it would be much cheaper in the long term
: :

I s - .
than a user's fee per computer-generated master schedule.

1;

SIbid.

8 an expensive proposition.

‘Either way, computer-generated master scheduling

o

Should the Nor-Data School Scheduling System be used

widely throughout the Province in t!:e near future, it would

Even though the initial expenditure
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TRENDS IN THE COST OF COMPUTERIZED TIMETABLING

A Yecade or so ago, computer programming of any
kind was very expensive. Computer technology was still
very much in’ us\ infancy." The cost to the user was under-

1y high. -cb pro ing was an ble

<

option for thousanin potential .users.
Today, compu: programming of all kinds is much
less expensive. World-wide, the age of the computer has

arrived.’ Accotdinqu, the cost to the usex, the educator

as well as thé businessman, is pzedictably,decreaaing each

year. Computer programming has row become an affordable

option for most potential users.

Decreasing Cost

The literature on computers as an invaluable aid

to teachers and school administrators clearly indicates

that the cost of and remming is
steadily declining. Furthermore, the cost to'the user is
most likely to be even further reduced A'n the immediate *
and foreseeable future. V

s ~
Regarding this clearly iscernible ‘trend in the

cost of computer programming, Foley realistically argue

... the computer's impact on education will be major
during the next decade since the computer now.
represents the only significant educational cost
that is decreasing and wn% continue to decrease
in the foreseeable futurQA

B

SJohn F. Foley, "The Affordable Computer," (-
Momentum, X (December, 1979), 8.
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Others have echoed the same contention. Appraising °

thé province-wide educational computer system which has been
Sperational in Manitoba since 1973, Luba enthusiastically
reports: :

~MWhat is more important, the computer usage and
data: transmission costs are dropping.in a period of
the highest level of world wide lnflatlan known- to man.
Manitoba has experienced a significant reduction in
computer usage cost #uring the past:two years. Coupled

with the development of prévincial data royte lines and ,

alternative ‘data transmission systems, the Manitoba
Department of Education operates today a network with

a 25% ‘increase in services at a cost which is 28,23 ‘léss’
than tWo years ago.. There are indications.that cose;
will be-dropping more in the not too distant future.

* Assessing the Generalized Academic simulation
Programs’.(GASP) shortly after its introduction ‘to American
schools in 1963, turphy concludesx

* One thing is, qulte claar~ as schools gain experience

in the use of GASP, cost go down markedly. For one thing,

they learn to perfect their preparation of data, thereby
minimizing mistakés and reducing the .number of computer
runs required.r The scheduler becomes more adept and
imaginative in interaction with his electronic partner,
ahd develops a sixth sense that enhances his under-
standing of what the computer can and cannot.do.

Adamantly contending that "computers are goinq to
become increasingly cost effective as a meéchanism to aus.\st

9

" the learning process,"’ Rockart states tnequivocally:

P ter M. Luba, "Computers in Mamtoba Sghools,"
Education Canada, XV (wmf.er, 1975)

8Judith Murphy, School Scheduling by Computer:
The Story of GASP (New York: Educational Facilities -

Laboratories, 64), p. 45.

John Fralick Rockart nnd Michael S. Scott—Morton,

Ccmguters and_the Lea:ning Process in Higher Education
New York: McGraw-HIll, 1975), p. 75.
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. it is Trelatively clear that computer costs per

rogram run will decrease, perhaps greatly,.and
therefore computers will provide more cost-effectiv!"‘“m
competitign for alternate ways of-delivering learning.”

» Should these very -encouraging predictions regarding
i
the cost efficiency of the large computer not materialize,

others reason that the microcomputer will fill the void. N

Johnston argues: o -

”

Our ‘aim is not to make microcomputers the answer,
but a tool in search of the answer. Any tool that
can relieve teachers, courselors, and administrators
from some of the mountains of paperwork should be
investigated. 'With the cost of microcomputers coming
down, most schools will be able to acquire one.

Province-wide Educational Computing .

Fifteen years or so ago; when computerized master

scheduling was first in to 3 , the "
. : Y
scheduling systems were often feasibility studies which had

their origin at some university. For example, the Stanford’

School Scheduling System, which was developed and promotéd

during the mid-1960's by .Robert Oakford at Stanford University
at Stanford in California, vas used initially by selected
.high schools in California ana nearby states. Only a limited
number of schools were involved. o 3 .
. Today, countries such as Britain and Norway, states : ’\
i

such as California and Iowa, and provinces s\'ch as Ontario

101pig., p. 67. !

Llpaymond B. Johnston, "Microcomputers: Tools in
Seaxch of Answers," NASSP Bullétin, LXV (November, 1981),
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and Manitoba sy ically promote the comp in schools

for administrative as'well|as instructional purposes. Each
 has developed a compxehénégve eauca.t%oqil computing network —
which makes computing services available to educators and )
students uqudle'u of locations . ) . ®
Regarding this tre‘né} as a more economical means of
making computers readily avSi.hbla,.ta teachers and school
X ‘ administrators, Johnson comments:
i " The trend is foward the sstablishnent of large
computer centers which can servé more school. systems.

. . The centeys offer econonic advantages by helping to #
services available

ng
_to smaller. achoels.12

’ %,
f " . 1In Manitoba, for example, the cost of the province-

Jwide Schools Computer Network, which consists of a central

computer located at Hu-uupeg vxf_h computer tgmnals in‘all

. of the schools, Has been -the sole financial responslbllxty
' of the Department of Educauon since 1973. - It has been '
judged to.be the most economical method of providing the

“schools with full access to the computer for instructional

and administrative purposes. -

Of this ve pported

& oa to making computers accensihle ‘to all ltudents and educators,
Campbell very realistically com:ludasx 5
. It is our view then,.that remote batch terminals
v connected to large central computers will be the most
. economical way to pxovida q\wlity computing pwer

i : S Ls
: 124, Clemans Johnson, Educational Uses of Computers
| An Introduction (Chicago: Rand McNally, 1971); p. 77.
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to a large number of educational ugers, both
instructional and admihistrative.l

1y, quality ing power can become

readily and economically available to school administrators

through a comprehensive educational computing network.
CONCLUSION

Even' though computer-generated master scheduling

expensive, apd it is known that the Norwegian

Nor-Data 'Schodl Scheduling System would be no exception
to this universal reality, it should be possible, the
researcher has concluded, for this Province to develop’

a gglernment-sponsored educational computinq network th:ouqh

land and Labrad A Services leited which

would make the Nor-Data School Scheduling System available

to all school administra at an e price for

" “school Boards.

. The crucial issue of cost versus benefit could well

be resolved through our acceptance of the plausible premise

.+ that "With wise use, the computer can become an effective

instrument for bringing about better schools through

better scheduling."4

=

13graham M. Campbell and Lars C. Jansson, "Computer
Costs and Capabilities For Instruction and Admlnistntiun,"
NASSP Bulletin, LVIII (March, 1974) 63.

ack Pukgz, "Intangibles in the Master Schadula,
NASSP Bulletin, LVIII {October, 1974), 81.




i CHAPTER VIII
SUMMAR‘I AND RECOMMENDATIONS D

The '_,gsulcs of this computer—generated master
scheduling f&afibxlity study with the Norwegian Nor-Data

School Scheduling System are condenseq in this final

chapter.

SUMMARY
P

. ; L
Here are the findings-and conclusions of this

study. p;

Statement of the Problem
The purpose of this stuly was to ascertain whether
the Norwegian Nor-Data School Scheduling System could
satisfactorily produce the master schedules for four
o selected schools in.this Province.
"me three research questions posed were as follows:
"1. Is the Norwegian Nor-bata School Scheduling
system a locally viable computer master scheduling program
whi;:h’has some immediate, or very near future, potential
use for high school administrators throughout the Province?’
i 2. Would the teachers of these’four ‘selected schools
é N judge their computer-generated altgrnative 1982-83 timetables

to be better than their manually-constructed timetables?




3. Given the technical capability and programming

expertise of land and L [ Services

Limited, could computer-generated master scheduling soon
become an affordable option for School Boards - throughout

the Province?

Procedure
To answer these basic research questions regarding
computerized master scheduling, three-school administrators

were invi\:d to work at land and Labredor Cor .

Services L mited with Earald chhnlsen and nhe 'researcher
for a périod of one week during Novembe: of 1982 te attam‘pt
to construct their 1982-83 master 5chedulel by computer
w,lth the Norwegian Nor-Data School Scheduling System.

Prior to this timetabling session, the staff of

each of the four participating schools were asked to complete

a questionnaire regarding their 1982-83 manually-constructed

timetables.

Following the successful completion of this time-

tabling project, the staff of each of the participating

schools wer © complete a questionnaire regarding

their : alternative 1982-83 timetables.
¢ » : g
A s\*uctu:ed'incerview was conductpd sepnr'ately’ 4

e ' 2 g
witt each of the three participating school admipistrators

to ascertain their views on tha computar-ge ed

alternative 1962-83 master achedules producad By the

Norwegian Nor-Data School Scheduling System,




séumary of Findings ~ .

v q
Without any technicﬁ_:é? programming problems of

any kind whe . a highly sati y alternative
1982-83 master schedule was produced by compu':ex by the‘
Norwegxan Nor-Data.School Scheduling ‘System for each of'
thefour parncxpa:mg schools: Ascension Collegiate at’

Bay Roberts; Gonzaga High School at St. John's; John Burke

+High School at Grand Bank; and, Partanna Academy at Grand

Bank. - ¢ &
P

either of these school administrators which could not be

No timetabling difficulties were encountered by

resolved quickly and sati 11y by ‘the “school!”
Scheduling System. o

\ It would appeas to the ressarcher, as wa&l as to

the other three particlpatlng school administrators, that . .-

schools land and Labraddr would have
o junique or highly problematic timetabling needs which

coyld not be tackled most effectively By 1he Nomedian

‘ Noz{Data’ School: Scheduling system.

The' Ncrwegian Nor-Data school Schedulinq Systam
eperated flawlessly on the new AHDAHL 470V/6 computer at
Newfoundland " and' Labrador CDIl\putal‘ SBrViCEB Limited. Wl.th
respect to progdram execution time, the AMDAHL computer was *
significantly faster than the IBM compute:, a featuti which
very much 1mpuued Harald Michalsen. R N

The majority of. the teacha:s at ;hasa‘participatipg
schools 1ndica‘éd that their ecmputer-generuted altarnutive




'1.982-33 timetaples contained fewer undesirable scheduling
features. ‘Acccrdingly‘, they gave .the computer—generated

timetables a better qualxtaY assessman: than they nad

‘earlier qxven to their manual, -con!tructed tlmetables which

they were usin? during the 1982-83 school year.

Conclusions’ .~

As a result of this L 1

master acneduung feasibility study with the Nonveqian
No:-Daca sehcol Scheduhnq System, the researcher has
reached the following CDhClulenS‘ )

“1. The Nnrweglan Nor-Data Schbol seheduhnq System ,
isa trul locally viable computer master scheduling progran
which has immediate applicar.iun for all hth schoolt
administtators throughout :he onvince.

2. Newfoundland and Labrador Computer Services |
Linited has the 'cechx{g‘gaicapahiuty and the programming
expertise to competently use the Norwegian Nor-Data School
SChed\.\lmq Syatem to efticlently pxoduce a satxsfactozy :
mastef schedule for’ any school throughout Newfoundland *
and ‘Labrador. , ’ .

3. The Norwegian’ Nor-Data School Scheduling Syatem\
can opportunely provide high school adminutnators with a
functionnr alternativa to ‘manual construction of the master

schedule by the traditional trial;—ai\d-err.ox, hand-mosaic

" approach, one which has been much questioned and somewhat

dﬁ.écredite'd recently with: the adyané of the Reorganized
» o #




High School Program with t§ inharent t1metab11ng problams.
/ . 4. Computer-generated master schedulmg could be
- commercially available from Nawfoundland and Labradox @5

Computer ‘Services Limited dd early'as the sprifg. of 1984

to school admmstxagxg who wish their master schedule

produced by the Nor-Dat:

School s::hedulmg Systen. '
5. Compufer-generated master schediling dan only
become, an immediate'Teality and an‘affordable option for

Schnol Bnards throughout thé P:nvinde‘ the Department .

' . of Educat).on were to suhstantially subs:l.dl.ze the ‘cost

'to Ne' land qnd Labtador G 1 Servxces Limited

to pzofitahly schedule schcqls

ith the Nor-pata Schodl '

Scheduling system.i : ,

o 6. should the Department of :Education decme to,
subsidize computer-genetated master’ scheduling with the,
. Norwegian Nor-Data School Schedullng System as ‘a means

’of better schaduhng ths Reorganxzed High School ongram, n

then, computer-gene:ated master scheduhng could very weu ¥
" bé .commerc:ally available :o an high school admmstracora
For et ° thzoughout :he Provinde by the sprinq of 1995. by, o Hon

7. Cumpute:—generated‘ master schedulinq vuth the

Norwegian Nor-Datd School hedullng system would be most

5 beneficial for high schaéls spl).t-s\te schools, all-grade
2 Ll

i

schools and junior high echools throuqhout Newfnundland S
and. Labrador.’ It could, uf cdurse, be used advantaqeously d
for xchedulinq eleméntary schools. It would not, however.

have any application for - prlmary schools. ' y




8. Without tHe immediate advent of computer—
generated master scheduling’ in this Province, the manual
séhedylling,‘o'f schools, particularly those offering the

E ° R‘eorq‘ani.zed High School Program, will be a very difficult
administrative task for any school administrator to do
well. Without computer-generated master scheduling, high
achodls throughout the Province may be faced with a very
& ap "s‘azio.us perennial managerial Wpadicap. ’

IR ' . . RECOMMENDATIONS. | ! . . -}

v, . as a, sup’plemenc to the findings and conclusions

. bf this study, “the: résearchez would make the following

. recomndations
: i v(

ions for Impl ion
1. The Department of Education should immediately
. promote computer-generated master scheduling with the
 Norwegian Nor-bata School Schéduling System ‘as a .functional
alternative to manual construction of the master schedule

5 _for high schools throughout :m provmce. s

. land and Labrador:C Services -
T Linited and the Department of Education should immediately

o h

£ “seek 'a sound financial arrarigement with Harald Michalsen

for” the ‘exclusive, right to use the Nor-Data School Scheduling

System throjghout the Province, preferably on terms similar

to those presently being used by the' Royal Institute of

. Public:Administration in England.
1 5 Baoaty .
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3. The Department of Education®should immediately
assume a prominent leadership role in the use of computers
in our schools for administrative as well as instructional
purposes by estat;lishinq, or causing to be established,
through Newfoundland and Labrador Computer Sérvices Limited
as moch; ag financially feasible a province-wide Educational
Computing Network, possibly one similar to the Manitoba
_Secundary Schools Computer Network, to ensure that cemputa‘r
programming will in the very near future be accessible to
all schools throughout the Province for instructional and
administrative pyrposes. )

4. The Department of Education should.create within

its

of Timetabling Consultant whose responsibility it would be-
to actively promote sound timetabling practices in schools

)
throughout the Province by ng stricter

to the basic principles of rational timetabling and by
coordinating computer-genéerated master schedulir;q with the
Norwegian Nor-Data School sr:hedulinq System as a means of
better scheduling thé Reorganized High School Prog;am.

" g land and Labrador C Services

5 &
Limited should, .in consultation with the Department of

. Education, devise a progressive marketing strategy for the

Norwegian Nor-Data School Scheduling System to ensure that
“omputerized master scheduling willbe fully available to
high school administrators within two years at an affordable

price to School Boards throughout the Province.

. v

i{:ion of Instruction as soon as. possible the position
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6. The Department of Education should, in consultation
with Newfoundland and Labrador Computer Services Limited,
strongly recommend to the Minister of Education that the
Provincial Government subsidize computer-generated master
scheduling with the Norwegian Nor-Data: School Scheduling
System in order to .ensure that this highly desirable and
clearly beneficial school management service is equally
available to all schools in the very near future as an
affordable managerial option for School Boards throughout
the' Province. V , :

7. Memorial University of Newfoundland should offer
at the gzaduate level through its Department of Educational
Adnunxst:zntxon at least Dne.practxcally-orientated course
fon the basic pn.m:l,plea and techniques of rational time-
{tabling with appropriate emphasis on computer-generated
:inésté.r scheduling as a modern functidnal alternative to
manuil construétion of the school's master schedule. In
aadifion, the Department of Bducational Aaminiacraziu{x

should offer'a timetabling simulatlon course so that some

school administrators could- acq‘ re some meanianul training
in constructing a usenblevidster schedule by computer.
Pérhaps, one of these courses could'be a prerequisite for

the degree. of Master of Education,in Educational

‘ Administration.

8. School Boards throughout the Province should
very actively promotecomputer-generated master scheduling

with the Norwegian Nor-Data School Scheduling System,
\ * v
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which automatically enhances stricter adherence tol the basic

" principles and technigues of sound timetabling, as' a means

* of not only better scheduling the Reorganized High School

Program, but also better scheduling the junior high grades
i
as well.

9. The Newfoundland Teachers' Association should
dorse computerized master scheduling with the Norwegian
. >r-Data School Scheduling System not only as a modern
ternative to the traditional approach'of manual construction
d . of the school's master schedule, but also as a means of

i

I providing teachers and students with a poténtially better

o+

eaching-learning environment through better scheduling.
| p

. 10. The School Administrators' Council should most

| X
aptively promote computer-generated master scheduling with
the Norwegian Nor-Data School Scheduling System as a mndern

1 f.mctlonal alternative to our tradltlonal method of manually

onstructing the school's master schedula, and as the answer '
! o’ the very complex and challenging task of scheduling the

| . ) eozganized High School Program, |to ensure that high school

| ’ AHRIRLaEEASTS Canibra competently provide students and

i‘ teachers alike with the best of all possxble timetables.

11. The land and Labrads School

} Aé!oclation should endorse con\puter-generated master
» cheduling with-the Norwegian Nor-Data 5dMo1 Schedulinge®

; ‘ " Eyscem as a means of promoting well-scheduled, and therefore
‘ ' well-managed, high schools throughout the Provine of

;Newfoundland and Labta?cr.
|
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IS 1Z. The School Boards and.the Department of
Education should immediately initiate appropriate inservice
for high school administrators on computer-generated master
scheduling with the Nor-Data School Scheduling System.
Inservice assistance regarding technical and programming
matters could be provided by Newfoundland and Labrador

Computer ‘Services Limited. .

Recommendations for Further

The basic purpose of this study was‘’to focus

attention upon computer-generated master scheduling and

. to determine the potential application of the Norwegian

Nor-Data- School.Scheduling System for school administrators-
throughout the Province. This research effort has clearly i

revealed that computer-generated master scheduling with

the Norwegian Nor-Data School Scheduling System is indeed
a modern functional alternative td manual co\struc:ion of
the school's master schedule, which could be Ysed most
advanitageously by all high school administrators throughout
Newfoundland and Labrador. )

The researcher would make these recommendations for
further research in the area of' computerized schequiinq:'

1. ' study could be undértaken to ascertain whether
(hiore exlnts; i Ganadi a: cofiputerrmasteryediiaduiing progran:
which might be judged to be technically better, and perhaps
even more applicablé to our master scheduling needs, than

is the Norwegian Nor-Data School Schedulimg System.
, (U .
~ . ! ’
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2, A study could be conducted to determine the
extent to which sectioning, or student scheduling, with
another computer scheduling 'program might be beneficially
used by high school administrators throughout the Province.

3. A study could be initiated to explore the

potential use of the mi ’in the pre jon of -
the school's master schedule with the Norwegian Nor-Data

School Scheduling System, or another computer scheduling

" system which might be judged to be more suitable for

adaptation to the microcomputer. LA

e
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TEACHER EVALUATION OF MANUALLY-CONSTRUCTED
TIMETABLES

Please evaluate your present timetable for 1982-83

by responding to the following questions as objectively as

* possible. ) g

¢ » ’ .

. 1.  Have the basic requirements for your subject area(s)

been met?  « N £

Yes, 'very satisfactorily,
e ; 2

( ) ly sati iy [*”/‘-\\ &

o ) mewtaE unsati. ly

( ) No, very unshtisfactorily

Have your workload preferences peen met?

2.
(s ) ‘Yes, very satisfactorily
( y./)‘\‘ 1y satisfac 1y '
( ) Somewhat unsatisfactorily
(_* ) Yo, very unsatisfactorily

- ?

3. Do you have an C le distribution of periods per )
subject over tha\s{x-day éurriculum cycle? | h
( ) Yes, very satisfactory )
X ) Reasonably acistactor_y .
] wnsatistactory LA

( ) No, very unsati v
=




N 4. Overall, how would you categorizg your manually-
constricted timetable for 1982-837
(=) Very satisfactory
(
(
(

Reasonably satisfactory

Somewhat ‘unsatisfactory

Very unsatisfactory

5. Would you list below any unsatisfactory aspects of

‘ .
X . your ‘present timetable for' 1982-837
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LETTER OF EXPLARATION TO TEACHERS H
ACCOMPANYING QUESTIONNAIRE #1 .
i // .
/
& 75 Main Street
. "' Grana Bank, Nfld. . i
. . November 8, 1982
®

3 ) .
Dear Fellow Teacher: ~ . . o
zne1osed\{19;e/fkna a Questionnaire regarding

your present timetable for 1982-83. i

I am icting my mesis‘ on < i
generated master scheduling. The objective is to agCertain .
whether computer-generated timetables would be feasible
and perhaps better our edudation system. . Adcension
caueq'iaceﬂwh has been selected

for this study. : :
- wl

The computer master scheduling program which I have.
chosen is the Norwegian Nor-Data School Scheduling System,

which was developed in 1966 by Dr. Harald Michalsen

through the ir ing ition of the Technical

University of Ncr:l’akc Trondheim. Its developer,
Dr. Michalsen, will be arriving in Newfoundland on
. November 19 for a.two-week Period to work with me and C

your principal, Mr. Frederick Bullen, on this research
i ;

" project at land and Labrad Sexvides

Limited at St. John's. .

: .(\
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what I would appreciate your doing is as follows:
1. At this time, evaluate your present manually-
» constructed timetable as objectively as possible. '
2. Early in December, evaluate your alternative
copputer-generated timetable for 1983-83, which T will .

provide for you. .

Enclosed you will ‘find an addressed envelope

so that you may conveniently return your questionnaire

to Mr. Bullen, who will in turn forward all of the

.
dompleted questionnaires to me. . g

| Thank you for your time and cooperatich. ' It is
| =

| truly appreciated. i :
il ¥ i

= Yours very truly,

1 3 Melvin. Small
‘ ’

MUN Graduate Student

i
i

,
*A similar personalized letter was forwarded
B, to the teachers at' the other three pa,xticipatlng schools.
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‘TEACHER EVALUATION OF COMPUTER-GENEHATED
K TIMETABLES N

Please evaluate your alternative computer-
generated timetable for 1982-83 by responding to the
following questions as objectively as possible.

1. Have the basic requirements. for your subject area(s).
. = S

been met? . -

Yes, very satisfactofily

( ) ly sati i1y
( ) unsati ily
€ ) No, very unsatiafaactorily -

2. Have your workload preferences been met?
>
( ) Yes, very satisfactorily

( ) 0 ly sati 1y

( 25 unsati ily

(. ) No, very unsatisfactorily

3. Do you have an le distribution of periods per
subject over the six-day curriculum cycle? & ©

( ) Yes, very satisfactory

( oy 1y sati v
( ) unsati y .
[§ ) No, very unsatisfactory ® - <

[RR——— -
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. 4. Overall, how would you categorize your computer- 5
generated table for 1982-837 i
b C 7\:‘: satisfactory ’ %
¢ ) Aei ‘ \
- ) unsati y

(] ) Very unsatisfactory

5. How does your computer-generated timetable compare

- with your 1982-83 mually-cgu cted timetable?
x s
8 ) Definitely better . .
{ ). Very similar

. ( ) unsatisf

| Much worse 7/

« 2

6. Would you judge this computer-generated timetable
.to be immediately useable in.your school?

(_-__. ) Yes, definitely .
. i
8 ) Yes, with minor adjustments B
{ i ) No, t, unsatisfactory .

[& .) No, most urfdesirable




7. Would you list below any unsatisfactory aspects 7’

your computer-generated timetable? .
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LETTER OF EXPLANATION TO TEACHERS
ACCOMPANYING QUESTIONNAIRE §2

75 Nain Street
Grand Bankr Nfld.

Decel\\ber 6, 1982

)

Dear Fellow Teacher: . *
r

.During 'Novem.ber, you were asked t_o evaluate 'your
manually-constructed timetable for 1982-83. The full ;
%cooperation of the staff of Gonzaga High School* was
very much appreciated.

I am now delighted to present you with a copy
of your computer-g_er;etated timetable for 1982-83.

It is yours to keepl * ’

In order to complete my Thesis, I do wish that

you objectively evaluate your i e

I respectfully request, therefore, that .you complete the
’ g ;

attached quegtichnaire at your earliest convenience, ‘and

return it to your prsncxpnl, Mr. Jchn Martin, who will

again forward all of ycuz completed qnestiormairas to me.

.
. ¥

-

“
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Thank, you very mluch for your time and cooperation,
i as well:as your interest in computerized timetabling.
I
|
|- PR
) Yours very tnv.ly,’ \
b e I \
| 2 \
* o . y“
f\_’\/ ¢ . Melvin Small \
I 7

MUN Graduate Student

s 2 =
_— S . \

*A similar personalized letter was forwarded
to the teachers at the other three participating schools.
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NOR-DATA TABLE 1:“BASIC DATA




THE NOR-DATA SCHOOL SCHEDULING SYSTEM

TABLE 1: BASIC DATA

TEACHER SURVEY

CLASS SURVEY

. . ROOM SURVEY
t * ° COMPONENT SETTING P
- ey P e : ]
S
P, . s g WHIHHHIWHIHH
(o
; . ADDRESS . QHHI||”||II§7|H||||
i ; " 5 YEAR ‘4 _-m]:[lv . :‘}‘ ’ 3 .
% ,h . ) T “L ,‘\\\\
i_' i ; " NUMBER OF TEACHERS [ﬁ_-[:J ) - e
1 : . 5 4 :
I NUMBER OF CLASSES' .

" NUMBER OF ROOMS

o g Plenla leave blank




232

ZEEECEECIIEIEaINz=102aa0E

-

B o o. [Room| W
2 N NAME Per .| [FLASS per fpre.|

7 B




233

E $9FP1F2P+'PSF6P7P¢*M+MSH* ]
« \"- »n; .' \



_ _FIRST | 1aST |No. |REF.

JEEERECELCTazEIzzazEzT

Table lb Component Setting

E W 2 3 4 5 6

\wl  '.
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i THE NOR-DATA SCHOOL SCHEDULING SYSTEM /
P
-t TABLE 2: BASIC PLAN .
’ E .
’
.

LA - .
: NAME OF SCHOOL . . l l '72| ‘

e " (IR

% .
. "
f . P
v . 2
- x _
’ A '




2|3
Bctivit
Act.No.

er.

Class o.of FEa.
P

YPS

po.of
Per.

Tea.t;x.
. [eype

po.of
Per.

[Tea.)

11

lParallel

Parallel

[parallel

Parallel

Parallel

Parallell

Parallell

Parallell

Parallell

Parallel

Parallel

N

parallell

/

Paralle

N\

\_ *original form contains fifty data entry lines.
\ . N
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Rm. |p [r No.of [rea.Rm. | It No.of [rea.Rn. P [r po.of
feyp Pern kyed | P kypel | Per.
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NOR-DATA TABLE.3: PREASSIGNMENT AND BLOCKING
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THE: NOR-DATA SCHOOL SCHEDULING 5‘12\{“

A}

TABLE 3: PREASSIGNMENT AND BLOCKING E i

25
. V
ADDRESS l/,
49 Py )




IEEEECEERTE Y *417—41%4“[’# o
pe| Class| Act. | Tea. ?;:’: vo. '3“""’: PET
/|
lo
THTA
" -
- x

LT ; -

l



TETITII

EITEaszl

CIZERIZE

4 2 3f 4] 5] 6|7 8

11 2| 3) 4] 5| 6] 7] 8

Y2 345 19
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- NOR-DATA TABLE 4: O
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MODIFICATION
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i b . . THE NOR-DATA SCHOOL SCHEpULING SYSTEM :

(! = : . - E :

f * + .

§

£ TABLE. 4: QUTRYT MODIFICATION d

o i : - L .

Poa 5 L * e, # (1

i -

=i ' N “W OP Acaoan, [mm
H . . hDDRESS - ' g I
i - s i
r e o [D:[:D : ' ' )

! ORI I i
L % . |
) ~ ™
Lo . 8 i
4 . . .
' Ee - o ‘w
i . I e .,
i > & =t
| o
| .

i - . »- N
| . ' . 'l
| ) % , . =
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SEELEL ikl *Mﬁ'ﬁéllﬂ*@k#ﬂ#ﬁhl

Teacher Initials

IEERECECETTE

Room Description

Itype| Descr.

[fype

Descr.

T
Class Act.[rea
1

Descr.

=+

-l d-d4-1 -4

?

’

*original ‘form contains fifty datasentry lines.
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Description of Free Choice Subjects

T
lass Act.lfea.| Descr. Flass pct.ffea.| Déscr. Class fAct.

T

1

]

] i
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