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.comparéd with the school's manual schedule% -Data fromithe

'.folloﬁsge ’ O ' ;‘,' f//i ¥ A
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. \ifhe purpose of this study was to'investigate the

P . ABSTRACT ' :

present\?ractlces and problems of scheduling hlgh schools J -

'in St John's, Newfoundland. Addltlonally’‘r this study

]

attempted to c'leterm-lne the potentlal of coﬁter developed'

L]

master schedules-for Newfoundland h1gh schools. B set of

] -

ten research questions was considered to achigve the e _: “ i

Objectlves of this study. The questions dealtIW1th

Q

) schedullng procedures, scheduling'practices, scheduling

LY

problems, schedule adequacy, schedullng alternates,
I
schedule experlmentatlon,acomputer scheduling advantages

and computer scheduling dlsadvanfages. ;ﬂ;ﬂﬂﬂﬂﬂ;’,ffrr”ZQ

‘.An interview was conducted in each of four St.

John's-high_schools. The interviews dea%t with data

reh‘vant to existing schedules.' The Second phase of the

study resulted in the productlon of a computer schedule for h" ¢

L i

Lester_Rearson Memor1a1 ngh School. Thls'schedule was - - g

interviews and schedules were analyzed and reported within

the framework Of the research“questions. . .

Findings from the analyses of the data were as_. . *‘
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1. All schools'used'the hand mosaic method of schedule .
) ST T ‘ . - : ’ R

construction. . . T . : . .
SV d .

.

» .

l 2. No significant differe?fes existed in the schedulin
’ . t ) : - .

practices of the gchbol%._s

é. Several,p;opiems éuch.;s'workioad‘probléms,_: S ]‘ o
inadeguate gu}dépceisétvices, sfandafh periods,_ﬁnfesolvéd.
cbnfl%cps, and rigid'schédules,wereﬁidentifiéd by the ‘1-
séhéol administrators. AT ﬁ w.-&/ ; ’. _ ; -

., : )
4. .All principals stated that theE} schedules were .. .
B ¢ ‘ . . . ’ ,.-—"""-'.._ ’ )

" -, N =

-

. 5. Experimentation is practically non-existent in the

high schools.'f' . ' - ’ o o
’ ' jﬂ ¢ ) ’ l : - . *
'+ 6. Many gisddvahtageS such-as a long scheduling period,

ihcreased eosts,  large numbers “of unschéduled periods,
) .

uniform 'scheduling, and the clustering of courses were

t

- Fevealed in the computer ggneréted schedule.
- . i) . .

" The major'recomméndatioqs arising out of the studyf s

were: - R . o " : : :
e oo . . . - ',\ . . i « Y - ‘ N

. ' i " N
1. School districts should provide in-service programs

) L . - ' B
on scheduling for their principals.

J

[

2! Memorial University of Newfoundland should provide-

¥

‘at least one course in scheduling for graduate students:in-

-
L
.

Administration. - o

- . o .

'3.-,iThe Department of Education shouldoassume a-

leadership role in the utilization oﬁké:;buters for high -

»
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: ’INTRO?UCTIDN

One of the best representatives‘of eny .schopl's

phllosophy of educatlon is its master schedule. It is more

:than a2 mere chart that indlcates where students and teachers

a book, one that reveals the type of learning experiences

'prov1ded and the degree of flexlblllty w1th1n thecschool
fFor 1nstance, the schedule will. re%eal whether or not the

+* school prov1des equal time perlods for all subjects,

P
! i

3§fognlzes that some ‘students. need more exposure to certaln'

" “subjects, and recognizes that some teachers have,spec1a1

_interests ahd abllltles ln_sbec1£1q subject areas.‘ Murphy
émphasizes thé}importance of the master‘séhedule when she
. < . Y L]

states that:

L]

.

. The master schedule is to the hlgh school
principal as the musical score is to the concert
director, -for in either case a soundly planned
program, hgrmonlous_and tightly knit-in all its
component parts, will determine the effectiveness = .
of..the 1nd1v1dual and hls organizatran.l . €05

il

i The’ past decade has seen the creatlon of many

curriculum and organizational 1nnovet10ns‘1n an attemprito

F = = N . ’

. o 2
must be at ‘any glvenntlme. In many ways it can be read like .

]

lJudz.th Murphy, School Schedullng by Computer, The

Story of GASP (New York: Educatlonal Facilities, Laboratorles,

. Inc. 1964), p. 1.
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leprove the-educational programs avallable to students. So

exteh51ve have been the changes that one might term the

i
: g1 o4 &x
: educatlonal ellmate'of schools-today as somewhat-“exp1051ve'.- my i

Increased emphasis on changifg curriculum and quality of

1nstruct10n togethexr with greatly enlarged school enrollments,
- has created major. problems for secondary school- admlnlstrators.
; . ] . . il gy
However, major strides have been made in the past two decades

to resolve many'of these pfoblems. ’ = ' L b
’ of particulariinteresf are the:cbntributiéns made By

sebonéary school administratora'iﬁ~the a%ea{of flexible - o - 3

" scheduling, more specifieailylthe concepk proposed by Trump. g -:

in,1961.% These individuaﬂs servedlmahy important'functions';

+

in their effofts to cope with the enormous task of schedullng

to obtain optlmum eff1c1ency. Mcclure suggests the followjing -
3 . i -
,as the most pertinent’ functlons-performediby secondary school
- adninistrators: . -
First, they were responsible for transflating ' |,
educational theory 1nto‘pract1ce. -Secondly, they ' <
. served - important action research functions ; '
' essential to intelligent development and refine-:'
ment of educational thepry and practice, Thirdly,
they pursyed multi-dimensional implementation
- strategies that yielded inwvaluable first hand
knowledge concerning the practical administrative
limitations and possibilities of recently .
’1mplemented flexible. class 'schedules. Fourthly, K
administrators contributed significantly in the - | .
‘dissemination of the exﬁandlng core of knowledge:

o 5 £ L . =
f 1
. i

2J. Lloyd Trump and Dorsey Baynam, Guide to Better - T e
Schools IChlcago Rand McNally and Co., 196l1), p. 147. i

= S . ' . -



. Trelated to the implemehtation of flexible class
. Schedules. And finally, administrators in
' mplary schools openly challenged the comfort
. and safety enjoyed by those malntalnlng the -, \
~ status guo. '

) ' i
It is somewhat of a paradox today that the majority

. ] .

1nstructlon but yet very few of thém have attempted to

" .d 1966 study of United.States' scﬁoole, estimated that only’

- questior but the_followlhg seem to stand out as most

‘about five to seven perceﬁt of the secondary sch ols were
- pursuing some form of flexible echeduiihg.4' Cleakly, there

. exists & gap -between the ‘philosophy and its application to
v 1 . ' , . :

school organization. One might ask why ‘this diffgrence

exists. Manf factors, could be identified to answer the

‘ iﬁportantl' First, thaugh not unique-to any one in titution,

. of educators place a great deal of empha51s on 1nd1v1duallzed

1

]

reorganlze‘the}r schools, flexibly or otherwlse.\ Cawelti, in .

is the resistance to change. Anderson suggests th t a time—

Charles T. McC1ure, " Study of Problems and

o Solutlon»Strategles Following Iﬂplementatlon of Flexible

Class Schedules in Secondary Schaols.” (Unpublished Doctoral
dissertation, Indiana Unlver51ty, 1978), p. 1. .

4Gord0n Caweltl, "Innovatlve Practlces in ngh '
Schools: Who Does What—and Why-and - How,“ Natlon s Schools 79

Aprll, 1967.- - . L&

¥ ! a

mE G AnderSon "Data Proc9551ng' Time Lag for Ideas

30 Years," Nation's Schools 78: 50, December, 1966.

h 4

59, .

o
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success of a school and its pfdgram. Consequeﬁtly).thgxﬁ,f"

1

‘o

H

. 2T . N . b. 'y . )
substantive research beyond the implementation phaEE in - -

aﬁfecting éaucational char'lge.‘6 Thirdly, the fleﬁiblé

schedule:isldifficult to baild and requires a consfﬁerable_ -
degree of creativity. Davis and ﬁechard accuse admihistrators
of ra;aininé the typical school scﬁedule as a, matter of
administrative convenience rather than for. enhancing’ the

instructional'process.7 . - ‘ o

The master.schedule, being the blueprint of

.activities, might be considered a c¢ritical factor in the

‘ school administrator has the fofmidable task of ensuring that

‘a

~the schedule dces not hinder the learnlng processes. In

organlzlng his school, the admlnlstrator should attempt to.

-t - .

1. prov1de for the best p0551b1e use of teacher"

talents, space, tlme, and equipment to the greateSt advantageL

<

. of the students;'_ . ) _ . H‘-h'

2. prov1de every opportunlty for teachers, o

ind1v1dua11y and as a faculty, to achleve what they are _
potgntlally capab;e of_ach1ev1ng; ) ‘ )

3. brihg-sapdeﬁtS-and teachers togéi%er in ‘the best ‘
pdsaibla cgmbination of circumstances; and _ 1'I ¢ - _ :.

4. reflect recognition of the individual and human

s

"

Fl .

McClure, ‘op. ‘cit., p- 3.

b

6

»
- . -,

7Harold s’ ‘Davis and Joseph E. ‘Bechard, Flexible .

Scheduling,  Clevelaml, Ohioa Educatlonal Research Council of -

,-America, 1968. . K R
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¥ qualities of every student and-teacher.a"' . e
b . ' y - .4 . . . _""_"‘* rn

- - . In other words, the 'schedile should become the - - 2.

"servant“ of the educational process and not its'fmaster" -

1] -

as many educators feel the typlcal schedule has been in the

paét The general view held 15 that the flexlble schedule, e
- -«

along wlth the appllcatlon of computers, provides the means

\ ' . . j' r

. for currlculum reform and implementation of the preceding
prlno;ples. . This study.attempted to. consider sohedullng

[y - within this.framework and determine its implications for
1 - v .

[ e [ i o - : -,

' . . Newfoundland schools. - v

L // = _ , STATEMENT OF THE PROBLEM .. =

-The-purpose of this study was to investigate the
. - . - ™ .

present practices and problems of.scheﬁuling hign Echools in *
St. John's,. Newfoundlandl Add?tlonally, thlS study attempted

ry . . i l
e . p’ to determlne the- potent;al of computer develqped master.

'y . N -o‘..

schedules for Newfoundland high sthools. 1In keeplng wlth

-’ these objectxves, the fOllOWlng research questlons were .-
con51dered ' S ) id - L o
. . . . b . . ) ,

1. Wwhat procedureé are presently being used to
l ,

schedule.high echbols in'St.‘John's, Newfoundland° L v _
" * ) . h . "
° . "2, Do the schedullng practices, used in the hlbﬁ

: schools of St. John s differ 51gn1flcantly? . e

|

,.'-“I. P . i ‘ll

o 8L R. Palmer, "The\ﬁodule - A’ New Mode for Ga1n1ng
) /,f“'” . Flexlbility," Minnesota Foreign Lapguage Bulletin, 7:2, -_
- © . - . January, 1967. ‘ ?‘ N ' 'l

- - - e PR - . s
’ . % . - T -

s . - - . .
- . L3 " 4 e 1 . B

‘ -0 . e - P - i
" 5 ; . . . . »
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3. What scheduling problems{egf any, do high school

’

administrato{ikaonsider most significant?
: 4

4. Are high school administrators sajfisfied with
-thelr present master schedule and scheduling pract1ces7 s
558 Have high school admlnlstrat?rs glven any

‘con51deratlon to alternateﬁforms of scheduling. and have they
':experlmented W1th any of these alternate’ forms?

L3

+ 6. Are the present hlgh school schedules retardlng

currlculum 1nnovat10n7 v ' R
i . . .
]

& 7. What are the adyantages of scheduling'

‘ ‘(Newfoundland high schools ‘by computet?

o . 8. Are there any dlsadvantages of schedullng . =

oy -

Newfoundland hlgh schools by computer? ' . wj

fe .

o ~ 9. What resources are necessary to enable a hlgh
school to utilize the compdter for scheduling?

10.‘ Are these resources available?

SIGNIFICANCE OF THE STUDY . 3
‘ | . . .
Since the turn of the century;man's‘knowledge and the

‘ ) hd

cel world population have Been'ihcreasing at ‘an ever‘accelerating

rate. . The contemporary demand for quality education'for a -~ . ‘

- S

large ‘and dlverse student populatlon has, &ot educators and :TH\\\
. laymen +to examlnlng our school systems in depth to dlscern
whether or not educatlon is adapting to the needs of a

changing society.



R

. education for a long time. Most educators feel that the

n

A product of many of these studies has been the recent
attegpt§ to revise the curriculum of schools,_pafticularly
that of the high schools. " Bociety, no 10ngei content with

mass edueatioh for students, is demanding moie individualized

' programs which, in turn, is creatlng new concepts of.

[

flexibility in curriculum. Howevei, “the full potentiel of

the new cufrieuluﬁ cannot be realized within the

£ ; . B
TR , : 9
organizational framework qf e canventiocnal school.""

Inherent in this statement—is the fact that there is little’

or no possibility of bringing about ehange for the impfevement
of high séhqpl programs .if the scheduling process does nBt
accommodate that ehaﬂge. B _ I . L 1

| Wlthout questlon, educators, in general recognize the

neéd for currlculum 1nn0vat10n. The need to break out of the

strait jacket schedule has'been.expressed by people in

. .
b

conventional dehedule is a major inhiegging‘factor for

introducing curricular innovation,; yet most schools continue
* ' . . . . L -

L' L) L] » : . " b -
.to function within the confines of such a.schedule. Their

b

attitude has been basically one of: "It can't be scheduled."10
] ! Ll .

-,

9Donald C. Manlove and David W. Beggs, Flexlble B
Scheduling (Bloomlngton. Indiana’ UnlverSLty Press, 1985},
p. 19,

~

r

10D W. Allen and D. Delay, Flexlble Schedullngqb
A Reality. Stanford, Calif: Schodl of Educatlon, Stanford-

-Unlversity! in ERIC, EDOZ?624, p. 1. .



3 been‘aeveloped

- .

'Untll recently thls mlqht have been a legitimate reason but

+ l".-«’ L

51nce the early sixties many new schedullng technlques have

Sa 4 . 1 )
11 - 4

Perhaps the failure tQ, intreduce new séheduling

practices .to facilitate educational program improvements is
- ] - .y

+

- an indication of a lack of eeheduling knowledge or a

reluctance on the part of school aﬁmlnlstrators to’ 1nn0vate
because of a lack of understandlng or tralnlng. It seems
that there are few, if .any, formal courses avallable to deal

wlth the var ious aspects'of-échedullng. Agaln, the amount of

i actual research avallable is somewhat llmlted. Ba51ca11y,

4

all that one can flnd is a report of the results of some = - . 7
innovative high school in any one qf the profe551onal
journals which is questionable'with respect to 1ts reliability .

because of the sub]ectlve manner in whlch it is reported

Tradltlonally, then, schedullng procedures have

El

evolved locally and have in common only a lack of unlformlty. v

They have had llttle more than, superf1c1al 1nvest1gat10n and,

*

until recently, there has been scant systematic treatment_of.

-this topic in the educarional literatﬁre. Also, although

-

High school scheduling-has long been the function of the

i

. school principal or. yice-principal working in conjunction

o

with his guidance department, the actual master schedule has, ..

& .
N “

s

& e o

1lH S. Davis and J. E Bechard, Flexlble Schedullng._-'

—

a1968 . i 5 : !

0 .
. o By . 13
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.+ Texas." (Unpublished Doctoral dissertatlon, Texas AsM
'_ UnlverSLty, 1970], pP- 8.

., # IE

L ]
Al
a
L]
L

]
, .

in most instances, been the product of one man s brains.

-

Whlle the pr1nc1pal or v10e-pr1n01pal may, and often does *

consua;)wlth the teachers, the masjer Bchedule, nevertheless,‘

has remained his responsibilityf The degree of lmaglnatlon

B o
and flexibility ‘existent 1n the meeter schedule has, '
.
thereforer depended ‘upon the. extent of the 1maga1nat10n and
R flexibiliej of the ménﬁprodueing it. poth.these factors’ oy ‘ )
.haee contributed to the time lag‘betweeh curriculum "I,. .
innovation aqd new scheduling techniques. \:. | -
Reeene'literatuee has shown that wa;s and meéns may ’ " f%
be found to improve leern}ﬁg that are better than many ceﬁmon '
practices of tdday.l? Indeed,'wieh the. advent of.gomputers, "/__hi
schools are pQQ able toaincorpo}ate a high deg;ee'oﬁ. . : ] ..
" T~ ' . ok ’

flexibility in their master schedules. It is vital to find |

an oréaﬁizational plan that is 'less destructive of individual
4 & o . ,‘,_‘- « . ‘/-1
initiative and autonomy; and one that will help prepare’ our —

. T ¥ i i) . .
]yOnhg people to keep their indiyiduality,'initiative, and .

creativity. Some students would like to take agpure\academic.‘
program whlle others, would prefer a pregram in. vocatlopal
o : & 4 !
E " 3. T .

o

lzJIW.‘StegalI "Descr1pt1Ve Analy51s of Class
Scheduling Procedures in Selected Secondary Schools in

i R. V. Oakford The Stanford School Schedullng :
System (Stanford, California:; School of Education and 3. \ A8
- Department of Industrlal Englneerzng, Stanford Unlver51ty, \ % .

1968) ,” p. 5. . , . B e . T

- o A
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Inc., 1364) , -p. 6.

"

a 5 ¢ " ‘F . b b ' -
“education. The diverse'nbeds of students. requine individdal

OptLpns in the currlculum which 0bv10usly means moré flexlble

1

schedullng. Educators are hopeful and have reasonﬂ to. be "

tlmlstlc that the computer will glve schools the flexlblllty

" ]

n unlimited number of alternatives 1p a short g}rlodr

- &t schedullng c nstructlon X¥s a formidahle

task~in- the conventipnal school that changes

little from year to year, it looms like a monster

to the principal of -a\school embarked on- - .- X

educational innovation\. Consider the potentlal a3 @

scheduling difficulties inhefent in team teaohlng, N _—
,  for instance. Or in non-graded plans where ._ ’
individual students progress at .their own rate
through the sghool. Or in the redistributien of L
. standard classes into large, medium, and smail. - !
groups. .Or,in the provision for independenﬁ?atudy» 2
and , honors work, or wide ranging electives. .(Or in i i 4l
the strict appllcatlon of ability grouplng, subject
-by subject. Or in such inpovations in the school
day as modular scheduling, or flexible periods.14

LA L . -
- -] . -3

o - —
y 50 o ' '.‘
<

® ”g' 14Judlth Murphy, School Schedullng by Computer : The
Stnry of GASP (New York: Educatlonal Fa?%}ltleé L?boratdrles,

Pl

required. The basic advantage of the computer is that lt'can.“
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' Many schools in other brovinCEs and the United'States
r i : -l
have broken away from. the conVéntlonal schedule and embarked

“Bn a more flex1ble'type of schedullng.‘ As a rule, therr C
innovatlve type schedules have atcommodated modular E&Pe

units, varfable-group size‘hearning, independent study and -

o - M

rteaching‘teams; Generally, the result has been greater'e

e flexlblllty and betﬁer utlllzation of staff and fac111t1es.

Practlcally all schools that have edopted a flex1ble schedule

S

haVe‘dOne so with the aid of a computer.

L

It is a fair assumptlon to make that at thelpresent
;nOne of-the Newfoundland high schools have adopted flexlbllity

'-schedullnglln total or in any 51gn1f1cant part. Thls ‘study .

£l -

attempted te analyze the present schedullng practlces of

rselected high schools 1n 'St. John s, Newfoundland and wlth ¥

- AR ~

the a;q of relevant llterature and computer technology, provide

) ' ° + . :
the means whergby high schools can innovate to. improve their
' "educ%tional programs and the.utilization of their facilities. .
. I Yo : B o . . o

- o . - . E & -
LIMITATIONS AND¥ DELIMITATIONS -OF THE STUDY

.

The study was Jdimited to an, ;nvestlgatlon of the

+

‘ schedullng praotlces and problems of selected hlgh schools in -

St. John s, Newfoundland No attempt was made to 1nterpret

«

/
the results in any other context 51nce it wak reallzed that

,schoqls may differ greatly from communlty to communlty. "Any -

o . - -
' . PN

réference to other high schools 'in the province was made with



0. ’ . b ’ "- ) . " R '.0 i . ]
jcaution and only if the researcher felt'that'it might. serve.

o -

as a useful guldellne for those schools.

aJ‘P - . 'y - (]
I . To generate a master schedulé by computer requlres
) * € L
-® . a considerable amount of preplannlng and reorganlzatlon by a

schooL S staff. Becausé of this the regearcher did not

¢

.
fi - B L)

: _éxpect nor did he ask the teachers of anf'school in the

i populatioh to commit themselves to sugh a major task. The .

researcher used the Lester Pearson Memorial High School,
e . o

4 ‘¢
1 .

1ocated at Wesleyville, as the data source fox experimentation

o

w;th the computer schedullng‘package. This school was chosen

because it 1s under the wrlter S admlnlstratlon and its

. " enrollment - (320 students) is representatlve ‘of the mean

enrollment’of the province's high schools. However, any

generalizations of the fin@ings'relative to smaller or larger
’ ) ’ . o#
high &chools were stated with reservations. Any suggestions

“made 'will have to be substantiated by research before they
_ rcan be optimistically acted upon. !
BT ’ ’ ! . o 3 ’ .

’ a . " ) &

; . FUNDAMENTAL ASSUMPTIONS

3

(A8
%

a

This_study emanated from‘and was essentiallg founded
upon the following basic- assumptions:

l ‘ 1. The mastex.schedule is v1ta1-to the eff1c1ent

and effectlve operatlon of the high school. A

2. Some degree of scheduling_flexlbility is necessary

¢,

f}o meet the objectives of a’school's program;.' o S
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3. The -need for scheduling innovation is basicaliy
' !

~ the same in Newfoundland high schools as it is in the rest of

Canada and the United States.

. 4..-Thislstudy{pould éontribute éigpificantly-to
administratifg effértshto achieve further the goal of |
@pdividua}ized‘instfuction in Ngwfbundiand_high schools.

5. School'admiﬁiétratérs‘will not intentionally®
‘attempt to conceal their lack of scheﬁuling knowlédge'ifrl
indeed.they do have an inadequate understanding of'the;

subject. : . Ce
* CN 4.

~

LS

DEFINITIONS OF TERMS

For the purposes of this study the following

definitions will be uéed:

-

r

High School
- ’ A school in whiqh only gradgs seveh through eleven
or gny,combinétionithereoﬁ are found.. .

Master Schedule -

- L]

The master schedule is fhe school's comprehensive
plan of the time, the place, énd the kind of instruétion-for

‘*each section of‘each course of study. That is, it is a

deta;led plan for the

|

Pt \ . : '

Bection during the school -day, indicating the teacher (s)
; | F]

opening and closing of each class

¢

assigned, -the sectign, and the E?om in which %t will meet.
. - - r :. .

¥



"Teacher -Schedule _ | -

X

A detalled plan assigning class sections, rooms, and

planning periods for each teacher on bases such asetime}

=

‘activities, levels, and numbers of students.

A . . ) 4

quﬁ Schedﬁle .o

[

The plan for the use of school rooms by various

classes and activiﬁies for the éiffefént periddé of the school-

day. « _ ' . o ' : ‘ ‘
C : :

Student Schedule

Y

A program designating,, by pericds qﬁ‘modules,-thé

" subjects, activities, teachers, and room assignments for

€ach stpdeﬁt.

-

Flexible Schedule o .

»
o

. - This tefm:refers £o an organization for teaching and

learning which: ; | N _: - T ‘ . |
1. pélls for var}abfe class éizes‘inhand between courses;
2. provides fof inde;endent study;: - - o

3. makes teaching teams pdﬁsible; and

4. provides-for instructional groups whigh meet at
. n Co :

. Jvarying frequencies and for varying lengths of time.

(Varying- lengths pf timfe may be accomplished by combining the

_ !
required number of modular time units.) '\ .

17



Conventional Schedule . .

‘The conventional, classical, or-traditional.schedule

is characterized by:
. - % i T . "

1. standard- length perlods of time; each period
~ meets for the - same rumber of-minutes‘(uquallﬁ from forty-five
to sixty minutes) regaf@less bf'thé subject matter or

activity.

2. .a high level of control over students. 'All

* gtudents are in class from the beginning of the school day to -

the end with the exceptions of recess and.lunch periods.

Manual Schedule ' i

A schedule-which is constructed and in.which

Y . = . " - - 4
students are assigned to.approved courses without assistance

from electronic or mechanical data processing machines or

" other forms:of semi—mechanizéd data processing such as the -
: , |

"needle sort“. .

5 ) A i B Lug

- Computer Generated Schedule y ; . - o

I

ThlS term refers to the master schedule that 15
generated by a computer from the data supplled to 1t by the
. school belng scheduled. Thls may also 1nclude the assxgnment
N

of 'students and teachers to their course sections_and

provide‘othér relevant details. a - . o

-

oL

R SR . oL 4 “

"
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- lecture or film setting "where the student plays malnly a

Modular Time Unit

The module is a period of ‘time of some predetermined

length which® becomes the basic unit of instructional time.

The module may be of ahy'desired length, but as a rule is
thought of as a small-qnit (ten to thirty minutes).

Ll =

Teachlng Team T o l : R .

A team of teachersumidhls reSponslble for the’
ihstructloh of.all students who take a particular course.'
:These-teaohers haﬁe cooperative decieioﬁs about course
_content, a551gnments,,and both student'and content evaluation{

: Usually, each teacher is responsiblle for those aspects of the
3

subject-area in which he is most.competent, as well as the

I
L) ' .
type. of learning situations in which he functions best.

'varieblensize Groups ' L S
| . . Phis concept refers to'clapses of students‘OE varlous
rsizes. The size of . the group is actually a functlon of the»
requirements of the learnlng 51tuatlon. For example, 1n-thev

passive role, large groups can fuhctlon as_well as any other

_sBize grohp. "However, if students are actively discussing
issues or questloning each other, then small, groups are best

sulted fovjtgzs purpose. S - . : o !

R 4’ ' - . Lo E



Independent Study ' .

Independent study empha51zes thewlnd1v1dual s role
'in learning. It 1s that portlon of the school day that is
~'not scheduled on a regular basis. It allows the student the
bpporthnity to meke some choices about his learning_
.faqtivities without the constant supervision or directlon
fennd in the typical clessroom.‘ Durlng 1ndependent study
_I‘ time, students may carry on various act1v1t1es either .

1nd1V1dually, in small groups, or if they S0 chooae, ‘with T

’
J & - .

teachers. . '

+ i f

© . -ORGANIZATION OF THE STUDY

dhapter I provides a.general introduction to the
study includlng the statement of the problem, the 51gn1ficance-'

- L d? the study, the dellmltatlons and 11m1tations, the basic

B assumptlons, /hd the: deflnltlons of terms and concepts.,.'
| The rev1ew of the 1iterature presented in Chapter II
censiets of resource materlal related. to the focus of this
study. It contalns information on schedule construction,
tyPes of schedulEs, dnd currlcular lnnovatlons,‘aslwell as

r research centered around both manual and computer generated
. o : ‘
master schedules. Lo

‘. J':;' The deSLgn of the study dlScussed 1n-Chapter IIT & ‘

L3
L

descrlbes the populatlon used Aleo included 1n the chapter
. is a dlSCUSSlon of the development of the interview
. . -{!" . . - i . I3 N

i

-7

» N . i i . e i .
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‘procedures.’

= ER T dee 18

"u.qﬁestiqnnaire, a detailed:dGSCription of .the Stenford~Scholj

" T

Scheduling System, and a description of the data:collection

’ e -
. " [ .
* A

Chapter IV deals with the analysrs of the 1nterv1ew

‘data as- reported by the high school pr1nc1pals of St. John' s,

L ]

.Newfoundland. N N 5. S WL f_ ¥y 9

2

A summary of: the data whlch resulted from ;kcomparlson
of the comppter schedule w1th the present schedule of Lester'
Pearson Memorial High'is presented in Chapter V. This

chapter also evaluates the computer sghedﬁling system in
== . ) L
terms of cost and .labour.

' Using'the analysis-of the data in the prevrous two

chapters, a summary of. the study, the flndlngs, some ¥,

i) conclus1ons and some 1mpl1catloﬁb of the study for schedule

]

: makers are presented in Chapter VI Recommendations for

further régearch are also llsted’

. L
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. * ‘REVIEW OF RELATED LITERATURE

'\
ﬁ_

I}

‘|

would have had some dlff1cu1ty 1ocat1ng any 1nformat10n on

Today,

the problem, Eesearched materlal Fok otherw1se.

o

curriculum without finding.gome-mentlon of schedullng,

partlcularly the concept of flexlble schedullng * Even now,

1t is most dlfflCult .to find material that is substantlally

objective 1n.rtS'wew.of'scheduang.

‘Most of the llterature
is written by superintendents, principals, or teachers of

schools that are employing new schedullng techniques, and

they are often qu1te blased 1n their vrewp01nts.

x
. reports,

¥
- ta,

3
+

he should 1nc1ude Selected toplcs of thlS nature 1nc
the present chapter.

‘, ) i l. . ) ' -
. . ¥

In reviewing the literature, the writings were

organized into the following major categories:

*

e )

of research llterature avallable on schedullng is somewhat
.llmlted.

Flfteen years ago ‘anyone anterested in the topic

however, 1t is nearly impossikle to rev1ew
any of the current profeSSLOnal perlodlcals or new books ori

a "‘- 3
the researcher felt that, along w1th several related research

. -ty

Unllke many research areas11n education, the amount

g

L
[

/

Nevertheless,

*

-

A

- P

= )
5 b
-



1. -Literature as it relaEes ‘to scheduli‘ng_."in
[«] . T ) = - i l-

general. . e, ' - . v

- 2. Literature as it pertains to recent curricular, -
instructionall and organizatiénal practice's and procedures
which: a:!:':!:'ectn schedullng . ' ' ’ C

.3. therature descrlblng several of the types of

ma.ster schedules used ih hlgh schoolé !

4..‘ therature dlSCUSSlI‘lg data-processmg pradtlces

; and procedures which affect schedullng

i
DIMENSIONS. 70 SCHEDULING

T + According to Egde, thefe are at least three

diménsiéns‘ to sc:he&uling.l They may be desc&bed as the

ass:.gnment dlmen51on, the functlon dimension, and the

varlablll_ty dimension of scheduling.

LS ..\,

e The a531gnment dﬁ.menm.on. The ass:..gnment dlmenslon

»

defmes the four bas:-.c educatlonal resources of tJ.me,r

fla_c11_1tles, students, and staff in terms of thelr dally

—— . .

placement in the school program. Figure 1, using hypothetlcal
. 4 scheduling information, is an illustration of the -assignment
: , : ) _ .

dimension. . ' _ v. ;

-0
Fl

. 1D 'E.+ Egge, "Secondary. Schoel Program Schedul:.ng
Factors and Their Influenceson Schedule Flexibility."
(Unpubllshed Doctoral dissertation, Washlngton State
UniverSJ.ty, 1967}, PP- 24— 26 :

* . i‘ ' - I. I. ’ -
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FIGURE 1

-

THE ASSIGNMENT DIMENSION OF SCHEDULING ILLUSTRATED BY

. A ) _‘_,;‘._‘ &
THE DAILY ASSIGNMENT OF FOUR EDUCATIONAL RESOURCES.

- Time Facility. =~ Student Staff
~ ‘Assignment. Assignment - Assignment Assignment
40-Minute Room 114 ' Biology Teacher A
+ Periods Science Lab 5 Biology
40-Minute Room -108 English;_ Teacher E
‘Periods Classrnoom - : T Engligh
- 40-Minute - Library Independent Teacher B . -
Periods : Study Supervision -
40-Miny _Room 147 Physical Teacher C . -
iods Gym Education Physical Education
% 40-Minute - Room 117 . French Teacher C
“Periods French Room . Frepnch
‘40-Minute Room’ 106 Wopdworking Teacher ¥ "
Periods Industrial Arts . ~ S ' Woodworking ™ -
40-Minute Rooms 104 & 105 History ?eacher G
- .Periods Lecture Hall - . History

*

12
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The vertical columns illustrate sampling applicat;itops‘

-
©

" of the four resources in the assignment dimension of

scheduling. A ty.p‘ic::al’ seven~period day using forty-minute - -

'pericﬁads de$cr'ibes the aswsignment of _time. The wvariety of
facilities in the second column describes the assignment of ..

" facilities. The stutent's daily assigmment.is found in

column III. The final column shgws a teacher's tasks for a
“day. . Rl
. . |

! N 4 .

The function dimensi;on.é 'The function dimension -

" defines.the four educat'ional resourcesg of ti-‘me, facilities,

students, and staff in terms of the role played by each in

P

the instructional -process, F_ig@re' 2 iliustrates the function
L - 1 . ! - .‘. , .
dimension. Hypothetical scheduling information is used to-

illustrate the functiohal role of the four resources in ‘the

1 1

ingtructional process as they are varied to _meef daily or

J : :
sequential instructional need.

! T T .

—

The 'fo_ur horizontal columns illustrate éamplé-,

applications of the four resources, }zsing a five~day cycle. _ '

The five days are coo&d:‘:nateq for all four resources for a
single school program.. The sequence for this cycle includes .
"large—group, .\smélﬂl’—g'roup, .1abofen'tory} ‘a‘nd -independent study

L3 a .o
activities. T



LY

'FOUR EDUCATIONAL RESOURCES

‘&%?rsday

Factors Monday Tuesday WEdnesgéy Friday
o - N " E 1 {. 5
- i, > - . 3 ' -
Time 40-Minute » 20-Minute 20-Minute BD-M\ ute 40-Minute
Function Period Period P?rio Periog\\ Period
Facility Ledture Semigar . Seminar - Laborato Library .-
Function Room ~ Roonm Room i -
' E - A % 2 . .
. Student | Listens. * Discusses bDiscusses Searches -Researches
" Function h v : Researches tudies
Staff ' Lectures - Leads 4 Leads Directs
Function el Piscussions . Discussion Laboratory
e =", = L] » v q
s " L . - 3
L} o '1' L
o 3
=
'I - . -~ -
\ll': 2 4 M 1
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Tﬁe var{ability_dimension; Scheﬂullﬁg practlces,- ",

s, t needed to 1mp1ement the new designs of secondary educatlon, .
A requlre greater flexibility than has been generally prov1deq

S in the traditional schedule., The assignment and" functlon .

dimensions have generally established eighﬁ_basic scheduling
factors in the sgheduling matrix in an inflexible hanner,*’ - Tq

Ih practice, these have been locked'into the schedule for the &

L] -

. duration of ‘the schéol term. In ofder for the schedule maker

E " & to pr0v1de a - flex1b1e schedule, the basic schedullng factors

. B P b o ¥ ‘ I.- .
= & must be tractable. - .. . R ' e "

=

a , Variabllaty has been identifled &8 the thlrd

dimension of schedqllng. Thls dlmen51on should prov1de L. '°'" .

1

- ) tractability for the eight ba51q schedullng factors ds a way‘

hEd - to ﬁrevide-schedule f;exibiliry.' g g W, P - 'it

a 2 . 4
L 4 T - . & ' !
: L .

¥ *
]

. ... . BASIC SCHEDULING FACTORS.

a0

. -0.- - -
The chaqter, ‘to thxs p01nt " has. establlshed tlme,q‘ -'_, oy

( . 8 'fac111t1es, students, andvstaff as the ba51c educatlonal N
) ©  resoutces neceesary for_the operatlon 6f the.school programﬂ.'- "

2

= Each of these resources has been déscrlbed accordlng to the'_

. way it is a531gned and by the 1nstfuct10nal functlon AE L . o,

) ' ' performs in thé master schedule. w \ b

.
] » - -

Eight baslc schedullng factors have resulted from »--. . -

o £ i
- —

_:2 - ; ) _‘ : b f —___.__‘______ o
- _the materidl presented in the previous sect}on. ”They are:



< (1) time'assignmént,'(2)'facility aSSignment, (3) student
b_;sif-ﬂ;assiﬁﬁmeht, (4)'staff assignment, (5) tlme functlon,'

Y
#

(6) facility function,. {7) student functlonh_and (8), staff
Sk el . . ' , S :
"+, function: ® “These fagtors are described ‘in greater detail in

i 'Jl A i ) i ' . -z ’ -
é&”m “the remainder of this se¢tion. Each of them is defined and
; ‘ﬁl- . ] . H : i 9 ! : : - .
S. ) then described to elucidate the ways .they may be used in the

scHedile devefopment process.

. . - Time Assignment Ly . S ' ;. R = -
. «The first basic scheduling factor is defined by adding
-~the designation of time to the master schedule of classes.

Time is assigned in the schedule for day, week, and term or

'sch0014year beriods.. The basic time modules or combinations.’

5 T

? . of time modules used in the aselgnment of this tlme are J

.-:'generally called_per;ods. The lengtEs of any of these tlme

K '

9 periods‘have beeﬁ generally deﬁermlned by tradltlonal practice
= 3
« and regulatlons of Departments of Educatlon and/or School

yBoards.: SChOOlS\haVE typlcally used 187-day school vyears,

® '_Séday weeks, 7= perlod days, and 40- to 50-minute perlods.

-4
€

Most of thEﬂﬂ time perlods have been ﬁetermlned by . [
: -admlnlstrat;ve needs. Each should be determlned however, .

¥
= i'

~by the length of tima needed to complete the 1nstructlonal

an

demends.of studeqts, subjects, énd teachers.2 .

- . .
* - 1 . L - - B
o . . K .
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T .
L ' -

v 4 . .
Time has often been arbitrarily divided rather than :

. . . . o - : .
used as, a tool in the learning process. Faunce has warned
. . 3 . 'I r - F] . L]

that, "a good schedule'%ahnot be developed on a basis™of a

unlform time arlotment'}Qr each perlod and each class."aﬁr

T,

.In other words,-the tlme allotted to any. group or course
.cmust be appropriate to its purpose.. The module or
' combination of modﬁlqs which use-a?éhort fifteeﬁ'or twenty -
.. minuté time base promisg to break the schedule maker free - R

from the lock step of traditional time periods and enable -

him to .meet the demands of grqups and courses..

[

Facility Assignment .

The -second schedulihg factor has beenfdeveloped by
..

de51gnat;ng the use of the fac111tles of the school in

~

relatlon to the master schedule of classes. - FPacilities are .

assigrmed for the use of students and teachers in the educa-
e * o ' ’ ; . : .

tionai process. Facilities must be available when the need
for them .occurs. . They must provide adequate size. They
must provide the amenities required for the instructional .

act, such as appropriate utilities, stofager and space for
’ I ' H L . .
.,indiviaual and group work- : : . ) P

? . ! LI . '

- Taylor has suggested that a,. relatlonshlp must exist ¢
(-

—

between the educatlonal plannlng of a program and the

N -
- +

;. 3R.C. Faunce, Secondary Schdol Admlnlstratlon (New -
York Harper and Brothers, 1955), p. 309. »

.-
.




r

facility to which it“is assigned. b I

. M/ Change in educational‘planning is inevitable
and desirable, for it reflects the advancing and .

» expanding ideas of our times. School facilities

- °may encourage or hinder progress. Buildings :

should have the capacity.to accommodate any .
changes in curriculum that will result from
economic, social, and technical developments and
~any changes in schoel practices that will result
from developments .in teaching methods and 3
materials.i x:

. Facilities provide teachers ah@ studentS‘gn environment
L !_ L . - - 1
of space and equipment for teaching and learning. The.

schedule maker is responsible to considdr the availablity
apd adequacy of the fatilities when he selécts them for the

. . i ) L : , :
-instructional program. -As the instructiocnal needs assigned

e L]

to these facilities change, so must the sﬁace be pliable,

diversified, and easily reshaped by_theJEEOple that occupy .

and use thaﬁ sﬁhce. Taylor also suggested that:

P il
Schools can be so constructed by arrangln
space logically and by providing moveable :ﬂ
partitions, that spaciocus rooms can be create
when they are needed: without excessive effor
and waste of instructional time.S5

4J L. Taylor, "Flexibility in School Fac111t1es,“
Schoor Life, 43:13, October, 1960, cited by D.E. Egge, i
"Secondary School Program Scheduling Factors and Their -
Influence on School Flexibility." (Unpublished Doctoral
dissertation, Washington State University,” 1967), p. 28.

5Ibid., p. 12. ‘ ) > .



. or to instructional groups according to school grouping

Student Assignment ' - e . o &

The third schedhling factor is defined as the

L3

appropriate‘placement.of students“in the school master

. schedule. Students are scheduled for individual assignments

[}

procedures. These procedures are develcped on the basis of

" school requirements and elective oppoftunities designed"tp

o \ % - . . - . . "J_{[ . % ju

meet student need. s e
[ :

Some of the new dlrectlons that are being taken 1n
: ! -9 . -

1

] the assignment or placement of students have been dESCIled ’

by Anderson and Gruhn.

" There is some evidence that education is moving

-irr the direction of organizational patterns that

fit best the concept of understandlng, knowing, and

respecting the child and giving him' a choice 'of

opportunltles to develop his talents.

y k. '
Perhaps the flexlblllty of schedullng a

particular pupll s time, depending upon his maturity.
. -and progress in independent study, skills, will be as

characteristic of the future hlgh;SGhOOl as is the A

familiar pattern of today consisting of four or five

perlogs of classes with one or two periods of study

hall. !

I

: An iﬁportant demand- on the schbo;'tqday is the

development of more precise requirements for “the essignment _ ¥ - o
; " 6V E. RnderSOn'and W.T. Gruhn, Principles and Lo -
Practices of Secondarz_Educatlon (New Yorkas~The Ronald '
Press, 1962), p. 486. ) . ., =
7 : . ..
Ibid., p. 485. : ol . ?

£
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°

-

of .students to leerniné Qroups.' Manlove ,and Begqs'sgggested'
that;epecificatidne shddld be deveioped for each -class group. -
They éointed out ghet the primary purpose of any group
procedl_lre‘ is to’ e@lis‘h an atmosphere in which learning
can take place.g*:‘ . ' -

Bush and Allen recommended two primary varlables in

the development of group spec1flcat10ns.' They 115ted ablllty

‘to grOW‘ln partlcular subject areas and developable interests ¢

Y

in the course of study. They recommended'that fOpr.ba51c
learning groups might be used“in a flexible curriculum:

‘1. A comprehen51ve low-interest group.
- 2. Comprehensive with high interest in the sub]ect.
. 3. Subject talented with little interest.
4.  Subject talented with high interest.? ) -

n . = e . a
. = N 5
o) . " [ ' 1 -
. - e

Staff Assignment e - B

' ; The fourth scheduling factor has been-develpped bi.

;1 assigning the use of the instructional staff of a school in

relation to the master schedule. Teachers, counsefors;ﬁ

% J - . - -

administrators, and para-professionals are=aSSigned_to meet

L

?D.C. Manlove and D.W. Beggs, Flexible Schedbling s
(gloomington: Indiana‘University Press, 1965), P- 46.

ey - 9R N. Bush and D.W. Allen; A New De51gn for High ¢

Schdol Education (San Francisco: McGraw Hlll Book Co.,
' [ 1962); p. 6l g % N .

A " . & = . - -
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and work individuallyugghaé teams with individual'students

or with student groups. In providing 'such an a551gnment in
'hthe master schedule, c0n51derat10n mast be glven to the
staff member as he works 1nd1v1dually, as a member of a

teaching team, or "as a member of a faculty group. The

i

o foliowing are some guiding prihciples df_sﬁaff assignment:

. W ¥
[ . n

1. Teachers and pupil loads must be. such
that they will prov1de manimum professional-!
*ization of ﬂihé ing and maximum potential of ,
learnlng opp tunltles for the students.lon
.+ .2. The teacher s assignment, the other
educatlonal sexrvices in his- program, and the
deVices used to make the teacher load equal and
reasohable, are the most 1mEcrtant worklng

condltlons of. the teacher. . : '.
-0 3. Teachérs schedules should allow adequate
-time for classroom preparation, research, and
N c0nferences w1th parents. . E

4, Care shculd be taken.to a551gn sectlons
3 only to teachers with approprlate subJect matter
educatlon.

R
-

5. A tentative assignment of sectlons and °
+ 'activities to the p051t10n to be filled should
" be worked out as an aid 'in selecting the best
"qualified teachers for the work to be’ 3551gned
them. - . i

. ol
LI

30

10J L..Truﬁp, "Flexible Scheduiing, Fadﬁbr_
rFundamental“ Phi Delta Kappan, 44 370, May, 1963.

(73

llM 7. Cohler, "Curriculum: Its Ba51s in the High

" School Schedule " American High School Journal, 144:13,
April, 1962. - ; N
o ol . . - n : Y o
'12A. Ruffing, "Proper Useé of. Teacher Time, " School .
and Society, 47:76, February, 1959. , o

. I ' 2 = H (-

+

i
. T



"% .with other “teachers ‘during the school day 13

6, Students and teachers should be matched\

together wherever possible.. _ Y, . B
7., New teachers need exper:.ence under .

reasonabliy calm c:.rcumstances to -gain confldence'.

8. Teachers should be provlded time to work

. '

Time Function . ' . a
L i . ’ p o ok .

- : ~ The £ifth scheduling factor is a description of the

_.use bf,' time i;b mee t instru'ctj.onal need for pattern and-

-

-, sequence 'in planning and implementing the school program.
! [P plé g P ]

Courses micjht take a mo.t;th, a.se!ple'ster,_ or .a school year‘-:t'o
complete. The ’cizo‘urse might function bettexr with iengthy
periods.or short periods. Ini some c‘as’gsla“,' the periods of time
in a éourse might need to be static or changed according to.

the needs of the puplls and teachers as they work thfough a’

» particular course of study. -Many questlons should be asked

about the use of time as the curr:.‘culum is. planned;

How much tlme is reqtnred in'a given
1ns1£_"}:uct:|.0nal cycle'»‘ ’

2. . How much time is to be utilized énd
dJ_VJ.ded? ) o8

’ 3. How much time should be allotted for

1ndependent study?.

. 4. What materials are needed to guide .~
- students in the profitable use of - 1ndependent
. study time? & = .

, ‘5. How much teacher tlme will be 1eft
. unscheduled for work with individuals and small

L]
+

Legge, op. ‘cit., pp. 30-31. . y -



W “*.‘

EUrficulum and instruction in the master schedulen

. groubs? ’

'6. How can the teacher best utilize his

1

own unschéduled time?l4 , _ Casal

,'3'2

In order to develop the use of time as a,fhnctioneof'

L4

several

" principles should. guide the_sehedule maker in his decision-

. making.

" established schedule.l5

-

1. The“prlﬁefy consideration in the allotment
of time should be the learnlng of the students.

" Holidays, and other act1v1ties should be secondary.

‘2. The class schedule should be made dally on

the basis of teacher requests.

3. Each student, under competent dlrectlon,'
should make decisions regardlng his part in the

4. The schedule needs to provide time so that

students can work as many hours per week in the

.workshops as profe551onal counselors ‘and teachers

may decide.l6

~

5. Time can be effectively reduced in oné’

subject, without measurable loss in pupil achieve--

ment,.and can be profitably devoted to another °
subject 17 , .. , :

. -

-

e Flexibility in Small- Schools (Salt Lake

H
-

145 L. Jesser. and R.cC. Stuty (ed.)/

Scheduling for-

Small Schoold Project,' 1966), p. 7.

15Trump, op. c1t., . -370.

16.

17

J.L. Trump, "Developlng and Evaluatlng a Class
Schedule to Help Each Pupll Learn Better," Journal of
Secondary Education, 36 340, October. 1961. -

. 5.P. Morland, "Redistribution of Tlme Allotted to
ST Academic Subjects in Secondary Schools: An ‘Exper‘iment in
o Increasing Hours of Classroom Work in Certain Subjects and

‘.Decrea51ng the Hours in Certain Other Subjects, with the
Objective of Gaining an Increased net Meagurable-Achievement

by -the Pupil," Dissertation Abstracts,:

16:274, February,

ty: Western States

1955.

T
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‘Q? 6. The schedule should allow for 1onger' Lot
periods of time as they are needed.’ . Co

7. The schedule should prov1de for unequal ;-
distribution of time for various courses. &

. * 8. The schedule should prov1de 1atitude in

' _organizing special groups to meet orie, .two, . .
" three, or four times a week without having“to
meet five times a week for egual 1engths of tlme._

o 9. Some courses can have act1v1t1es whlch may
meet twice during one day or not at all for a ’
partlcular day. - :

’ : 10. . The cycle can be'a two-day or three-day:
‘ arrangement, as well as a single day or week. .
* o The longer the cycle, -the more opportunity there
’ is for varying the patterns of organization of
learning ‘groups. 18

" Faeility Function ‘ '

* -

the function of available facilities which provide_assistance
to instructional processes. School'facilities_are designed

to serve those instructional needs required by the nature of

L] FE

the subject taught. The function of school facilities
should be based on the premise that the physical hnd

psychologlcal envzronment must he approprlate to”the

~

- '" : act;v1;1es of the group.

Bush and Allen‘have suggested four essential steps,

-

R o that must be con51dered whlle planning the comblnatlonfof

o 4

- school program and facilities._

Lo — — — - .‘ . ' ;‘ t —
y , 18Manlo¢e and Beggs, op. cit., p. 44, o L.

. . -
o PR

The sixth scheduling faetor is defined as determining



. S | B | 3
SR 1. The definition and purpose of the facility _
~ must: be established. o : o o
2. The elze groups to be served must be
determined. - - ‘

o o '3. The restrictions to'instructéonal ,
) methodology -that will occur in it must be stated.

4. The specific equipmeh£ that competent
practice of this methodology requires must be
identified.l9 SR

o " [N

Student Function

' The seventh’factor {s defined, as "the way students are . .
' '

t

expeEteﬁ to perform tasks in the 1eerning process. Student -
functien:is determined ﬁhrough participation in appropriate
-learﬁing groups er in-an ;ndependent Eapac;ty. ;Ihese

‘ iearning_grouﬁs mey be anf.defined size which is deterﬁiné&d

« - ’ o : S .
“ from the instructional mode of the teacher 'and by student and

subjeét—matter requirements. The group, and each individual ;
in the gfoup, function agcording to the size of the group, ‘ (‘

. the‘purpése'of the group, and-the activity of the grdup}' '

.

*  The student has several needs which must be
con51dered while developlng groups. Truﬁp felt that each
'stpdent needed opportunities to study in depth in,the areas
where he had gyecial,interests and_taients. ”He also felt that

-egch student nedded to progress through the'varioué—phases of

L]

19Bush ana allen, op. &it., p. 103.

1
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the subject accoﬁﬂlng to his own talents and 1nterests.29 - :

Bush and Allen felt that stugén\j needed time-available for

individual study in specialized fields as they progressed - .

toward graduation.2l Co . -

As ‘groups are designed for instructional purposes, L

speéial ponsideration must be made for group operation and

potential success. The composition of a gfoup must be - .. ¢

appropriate to its purpose. A key element in the

i

performance of,groups 15 51ze. _As function and act1v1t1es

IlI "

* TP ,,.,,,;.an e aiae TR RItE 0 g .

» bre defined, the slize of the group must become approprlate to

those needs. - In 1933, Manhelmer discussed class,51ze in ) .
: - r‘ . R -
\ ° . | I
.terms which have only recently been strongly considered and-

imp%emented by schedule makers, He hypothgsized that "the
Eegt size of class, should be that number of pupils wqo’wiil.
. profit most oy the'instruction given, whose ptesence will’
represent the optimum load that'the tedoher can carry to h 1
,achieve the purpose of the lesson.™ He went on to say that- ;-

"the size of the class.must be varlable W1th1ﬁ'the subject ° L .

from time to time," Hé also: suggested that the development |

of educational objectives and the appropriate change in the

nature of methods could create.a variety of influences on

v v f" . ] L »
20 " 'k\‘ ‘ . ) . . N
) . J.L, Trump, "Flexible Scheduling: Fad or oL i
~Fundamerital, " Phi Delta Kappan, 44:371, May, 1963. oo T ]

T . - i .
21Bhsﬁ and Allen, op. cit., p. 67. E
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1ns£ruct10na1 tasks that gdtaff members must perform.

&

class size. . o
‘ In more recent years, Anderson reotatad thiS‘pooition
by declariag that claSS-size is_bast determined by the ne_t,'t-.lurnc-_':n
ofithe,subiects‘taught, the ability of thoae being taugho,

and the ability. of those doihg the teaching.

Staff Functlon

b . The elghth and final schedullng ‘factor derives lts

5

.role in the scheduling process "from determlnlng the

u

ey,

o

-

L]

Tﬁe

1nstruct10na1 respon51b111ty of the staff is to choose and'

preseﬁt approprlate subject matter necessary to meet

-1nstructlonal objectlves.

Another functlon of the staff is

- to_use the Lnstructlonal medla and mode whlch are most’

g

.effectlvq and eff1c1ent in -the teachlng and learning process.

The teacher, then, is charged wigh prov1d1ng content, methods,
oo B !

and materlals whlch are the keys to 1nstructlon.

Cohler descrlbes_the 1nflpence of the teacher upon

\

.

the ourriculumﬂand the individual courées of that currioulum:'

+

.3 o

x

; 22% A. Manhelmer, "Creatingfthe Functional Class by
Continuous Reclassification,”" The School Review, 66:

764,

December, 1938, cited by .D.E. Egge, "Secondary School Program

Scheduling Factors® and Their ' Influencé on Schedule

(Unpublished’ Doctoral dissertation,’ Washlngton
State University, 1967), p.

Flexlhlllty v

23

$4

ot

R.H. Anderson, “Organlzatlon Charaéter of = '

Education: Staff Utilization and Development," Review of

Educational Research,

. 0

34:

460, October, 1964.



Thus -the curriculum and its individual courses - o
are made by educational personnel;.and the guidance’ . .
is a joint venture. The individual course content .
and its level is determined not only by the
. o syllahus and the materials used in. implementing
. ) that syllabus; the teacher and the clags members '
: : constitute the major influence in- the content. .
Depending upon which teacher is selected to teach a
particular course, there may be an enormous variability
in content and method arising from the use of the * ’
identical syllabus. - Furthermore, the abilities and
_ interests of the pupils- in a glven class alter the _
b level oOf- sophlstlcatlon at which a teacher may teadh = - -
IR the same course to different groups of puplls 24 .

< .

L. . .

» . . . GUIDING PRINCIPLES .

L " ) -y . . . 2 g
¢ - -

PR
' [

x

Prior to the advent of theories and pfdctices-

concerﬁing flexlble schedullng, most admlnlstrative texts on

secondary ‘education 1néfﬁded at least a cHapter on, the . o

SUbjeCt. Generally,_they covered the follow1ng topics:
1. Cfiterig of é good schedule. ‘.. .
2.‘_Thg teéchipg load. S ‘ R J - f _ .

3. Curricular offerings.

.gh T

R L - 4. Pertinent regulations and traditions.

' - . 5. Bﬁilding facilities. - SR B . SR

6. Guidance'in’schédule making. .
7. Administrative_debiEiOns‘pfeL?minaxy*to scheduie:

. +

, . construction. ‘ o - .
-ﬂ,' - . l! — - st " ) C . > 1. \I ‘ ) . ' . '
; - 24 | o L
L. . : M. J. Cohler, "Curriculum: Its Basis in the High = ¢
R < School Schedule," Amerlcan School Board Journal, 1%4: 13, =2 .

. April 1962 . . : : oL
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'8; Techhiques‘bﬁ,schedulehcdﬁst;uctioe.'ﬂ

‘9. 'Use of coﬁfl@dt charts. T- | .:-':_’ o »
: 10.. Clasersize~policy.". ; : Tr p S .- ‘”
o B Machlne scheduling. ' ety - ‘ e

»

Austln and G1v1den ‘recognize that in maklng the

schedule, there are certain general prlnc1p1es which, w111
. L

have appllcablllty in* most 51tuat10ns-

1. . A clear understandlng of the bu51ness of " :f'"

scheduling is a reasonable right of all who are
to be thereb? affepgted.

2. The over all structure of . the‘éurrlculumf
' 'as well as the guiding purposes of theoschool, .
must ‘be clearly understood and honestly accepted

* . -by a 51gn1f1cant ‘majority of the staff..

3.,

-

A constant reappralsal of method and

rdsults is fundamental to contlnual succeseful

.schedullng.

[

Lel

£

4

P

4.

affair.

4

4

F

Data gethering need not be a_seasonal :

5.'

The custodial staff, the cafeterla crews:

fand the offlce help are part of thé school

We

schedule{

"

]‘-.

s

-

- . a .
. » o o - ¢ .
- h . . - Y
L)

‘Allow the student to-pﬁrsee his needs.

- L

Prepare the schedule to take account of

Y presegts the follow;ng_crlterla of a good

the choices of each student.

LA

4

-

O

"

o -

..
t

25

& L]

D. B. Austin and N. GlVlden, The ngh School

Principal -and Staff Develop the Master Schedule (New York:
Bureau of | Publication, Teachers College, Columbla Unlverszty,
1960), PP. 48 4. ~ * , e g A

. eneT
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Take ‘the teacher Lnte account; aspects
such as- age,'aptltude, qualifications, 11kes, and
o dislikes’ should be con51dered . . ;
h e o ' ﬁ.‘ Equalize the teacher load. ™ - _ k.
1 oa .,‘ ‘e ’ > ; “ ‘
: ) § * B Con51der the approprlate use of space and
C iRy 2 equlpment.aq. Rt e
¥ P e '). ? '6.

-Allow the principal tlme for superv131on
as wéll as management.

; 7. Provide time for teacher plannlng., e )
. , o, il “n v .
R " Egge made, a comp051te 11$t of schedullng c0n51der~
re ations., whlch provldes ;he lnformat}on schedule makers need
> B to, build a echedule. 3 ol . ) - B .
¥ ) > ey N , K . s "
. @ §c) % 38 Pieliﬁiﬁgfb registration data. ) L
A a 3 . .' _{ n ' W )
e . 2. Class size (minimum and maximum) L
o - = - ) ¥ - ® ) B Tt d s . ' .
. o) b , B+ Number of teachers needed. - = e
2 :, . §. Lﬁnch'pe;iod.- ‘ s . VU o " ‘
7 g -4 5. Activities: » n_' E. , '
“ e "6, Number of periods. - X - i
, 7 ’%. Room list (number - avaﬂlable, size and purpose .
" at for whlch the room may be used). - | Y £ .
. ) - ’ - . ] * e s _— .
<2 ' 8. Teadcher training. = = . i . N .
bl o e 4 T w . = . o
LT b Ability grouping. " g i AL K )
te LO.'.éourses to be qffered {requlred and eiectlve) ¢’
i 3 .45 Seqdentlal arrengement of class meetings per -week
by i 3 f : ’ k / £ ' b.:
‘i Mo - Wey. Handbook for Prlnc1pals (New York: thaum
F Publlshlng Co.,.1966), :pp. 135 =136. . . ' i
y * . . L B L
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) . o - ' ' Lo )
) - - . . : -
Tow e . ‘ . . o .

12. ‘Teacher-pupil ratio. . "

13:. Sdheduliné?EOnflicts.'

"14. .Length of school day. .
3 -15. Legal requirements of the state. y " o e
N " 16. Redulagions of the School districts. ' e

17. Standards of abcreditaﬁion,associatioh.
"18. Custom and thefbublid opinion of the commuhity.’

=

©19. Length of-time for classybhaﬁges.

. 20. .Organlzatlon and admlnlstratlon.of ‘the currlculum
o I S - 21, 'Spec1al teacher a531gnments.

! ' . " - '

oot 3 . 22. Number af daily teacher preparatlons. .
o : Y23, Avallab;llty of teaqhers. '“ .r' .
‘i g ".. ' 24. rThe plan for forming class sections. _
S f% . o 25,"Availa£iliey‘of part-time_instreétore.
' 27

2. Tfécher'preference‘of assignment and duties.

When each admlnlstrator weighs such con51derat10ns

.

"on the ba51s of his sﬁhool s neéds, he. 1mmed1ate1y sees that

- -

. the schedule must be d;fferent ‘every year. Only the}most

Coa . rigid and static school would be able. to usé the same schedule

. " . . n‘}‘
of classes, teacheeﬁf rooms, dhd students over and over.

L1 b . Ld

. again- ' ’ ! ' e - v L
' o . o i v, )
L —_— - g — -
- 27 o o : -
-. - Egge, op. cit.,' pp. 10-=1l. L
. ' B 3 _— . . . .
" ;’." ” t -

- R
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1 ) ! . . ) . '
; .
+Ag the admlnlstratof approaches the constructlon of

C the master SChedule, he is confronted w1th the problem of

. decxdlng how to accompllsh the dlﬁferent tasks ‘associated

with it. Adamo suggests.that the overall task of scheduling
'a modern secondary school may be broken down into three

phases: .{l)} making primary dedisions, {2) gathering

¥

preliminery data, and (3) constructing the master schedule.

These three functions.are not readily separable in practfce.

+ -# They o;erlab, combine, and fail to-foliow in sequence at

several'points.28 qé summarized the actual schedule making'

-:procese in the following manner:
o Reviewlthe educational purposes of the school.

2. ' Review the educ¢ational offerings ;n the )
program of studies, . .

3. Project enrollments for the coming year.
4. TrojECt'staff requirements for'the comfné year.

_ 5. Project facilities .requirements for the coming
i year, , : ; ) - e '
. 6.. After orientation and guidance, have pupils
make their course selections for the coming year.

7. Tally course selections. . Y

.8, Group buplls for instruction (those in honors
or ,special. sections will have. been determlnea prior-
"to course selections) . .

-

[l

28g .a. Adamo, "A Study 6f Scheduling for Team-—
Teaching and Television in Selected Secondary Schools™
{(Unpublished doctoral dissertation, Columbia University,
~1964), p.' 27, cited-by 5.D. Howell, "A Study of Schedullng
" Practices,; Procedures, and Related Influential Factors in
. Selected Public High Schools of Pennsylvania". {Unpublished
" Doctoral dissertation, Temple Universgity, 1971}, p. 24.



‘and efficiency of work completed. - . '
& 3 i ;

weighed and optlmally used.

9. Post all classes the periods of the week
following expéditious prior; ties..

;0. When individual schedullng is employed,
place pupils in posted classes.

11. Apply cross-checks to determine accuracy, '

12. . Publish tentative master schedule.

i3.. Make. necessary adjustments and flnallze to- T
the schedule. - g

lﬁ. Make subsidiary schedules frﬁﬁ tpé master
pldn.29 s

£

¥ Koos has recommended a set of gu1d1ng pr1n01ples to

be observed by the schedule maker: ' ‘.

s 1. The schedule should afford each pupll the.

.opportunlty to pursue studies which his 1ndlv1dual

needs and 1nterests justify him 1n de51r1ng .

‘2. The school schedule must be based on and

prepared in the light of the choices bf subjects

made by the puplls under gu1dance. .

3. Teacher qualifications must be thoughtfully

4. The schedule must make it possible for
teachers to know pupils and to know them well’

"enough to individualize educational treatment.

e B The schedule ﬁust‘equalize'the load of
teachers, giving due consideration to all the
factors that contribute to .a teaching load.

6. The schedule shculd equalize. class '
sections  according to standards establlshed in

‘advance.

p 29_:.[13.:!:.@-! pp.: 40~41.: . - L g
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7. 'The schedule must be made to give each
, pupil and teacher as simple and regular an
a551gnment of his class and study—hall engagements
as i1s possible.
8. The schedule should provide for such
~alternation of the activities of the pupil as will
hobviate fatigue and respect convenience.

9, The schedule should aim at the most:
appropriate use of'the space, the varled’faC111t1es,_
~and equipment of the school. L :

x

fl - .
10. " The schedule is the means of assuring the
smooth functioning of the 'school from the very -
beginnind of the. year br term for Wwhich it was"
made. 30

bl b
X v

‘A Schedule Development Procegs “ : - -
i . * % ' PN \"\‘.’

‘Tbe processes used to develop scﬁedqling_stgps,

considerations, . and principles have, in most cases, ;been’’

" ynigue  to each schedulé‘maker. As a result of this survey
¢ b -

" of the literature, the development of a set of 'steps based

b=

uﬁon the experiencé of school principals in schedule

development would:appear”ro be an important aid to,schedﬁling.

1 !

" In 'general, the schedule development process can be -

-grouped into six major phases.

- Priority Dhase. The schedule‘maker and his staff

*

deterqgne schedullng prlorltles through the evaluation of
',regulatory, admlnlstrative, currlcular, and 1nstruct10na1 .

dec151ons needed to 1mplement the school program.

3

- P

30L V- Koos, Admlnlsterlng the Secondary School
(New York. Amerlqan Book Co., 1940), Pp. 287- 289

“ . - o
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Scheduling building phase. The master schedule is

.developed from the prlorltles that have .been establlshed

Programmlng phase. Each student. is 1nd1v1dually

assigned to ‘his prograQ=of classes.

Enrollment phase.. Students enter their classes.

This provides feedback. to the sehedule maker so thag he

might detefﬁine the accuracy bf~;he schedule and .changes that

-

must be made.

Transfer phase. Students aré.transferred to meet:
dual program needs, to implement organizational
niques, to handle non- graded programs, and to prov1de
ethods of changlng the ‘schedule, when flex1b1e schedul ing
practices are used in the school. '

- Evaluation phase. The schedule maker and his staff.

check for past success or failure as a means to assist future

schedule development.' This is a most _important phase to -

ellmlnate weaknesses and prevent the schedule from begomlng

¢
L]

static. C - . o
CRITERIA OF A GOOD SCHEDULE
- , ‘

IThere.are many varied’opinioas concerning the efiteria
which hafe ﬁeen used and possibly should be used to’measure
 the adéquscy of a master scheol schedule. 'In 1947,
WADevilbiss sugéested the following four b}oad criteria'for'a‘

rs .

good master-schedule: . .



_, 1. A good schedule must make it possible to
prov1de and administer the kinds of learning
exXperiences needed to 1mplement +the purposes for
‘which schools exist.

2. A good schedule provides for the maximum
dtilization of all the human resources of the
school for the benefit of the greatest number of
pupils. _—

" 3. A good schedule provides for the maximum
utilization of all the phy51cal resources of the
school.' _ _ .

4. A good schedule should fac111tate an
effectlve program of guidance. 3

Manlove and Beggs, concerned with scheduling, Etafed:
. , : b .

A realistic goal is to develop a schedule which honors all

the‘students' choices of courses and satisfies every

recommendation of the staff for group membership.">? Two

years prior, Anderson and Van Dyke listed the following

o

twelve, criteria:

e 1. Be sufficiently clear and compl ete to .
assist materially in. the effective operation of
the dally program on opening day. .

2. Function W1th-a‘m1n1mum of confusion
and change, from the first days of the year.

3. ‘Contain 'no conflicts between courses .for '
all but a small percentage of students (one or
two percent).

. ' 31W. Dev11blss, "Crlterla of’ a Good Master Schedule
National Bssociation of Secondary School Prlncipals Bulletin,

31 32, November, 1947

Fl

32D.C. Hanloveﬁand D.W. Beggs,-Flexible'Scheduling
_(Bloomington: Indiana University Press, 1965}, p. 1l6. :




H

4. Provide for good balance in the
distribution of clqss sections through the
~school day.

5, A551gn teachers to courses ‘for which
they are qualified and, in5ofar as possible,
those for which they have a preference.

"6, Provide gotd balance in section size and
in the number of students and class sections -
assigned to teachers.

. 7. ‘Provide at least one open period for R
planning and conferences for each teacher.

8. Prov1de for optlmum utilization:of all
rooms in’ relation to the capacity of the bulldlng
_and the ‘enrollment. . - 7

L]
Ll

. 9. Meet all minimum standards for time
allocation as designated by the ‘state department
- of educatlon and other accredltlng agencies.

10. Serve the characteristics and preferences
of the . community with respect to time limits for
the school day. . ) -

i s 115 Ptovide .for some dEgree of flexibility in
the length of c¢certain periods, meeting times for
certain sections, and programming of various-
activities within the school day.

12 Make provisions for ability groups,

seminars,. remedial-sections, and other programsl- f : .o
to allow for differences in ability. 33 '

' Faunce, 1n summarlzlng the shortcomiﬁgs of the.
conventional schedule, stated that a good secondary 5chool

schedule should bhe characterlzed by B '

33L W. Ahderson and L.A. Van Dyke, Secondary School -

: Admlnlstratlon (Boston- Houghton leflln Co,, 1963), _ e
p- 167. . : '

i
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. of meetlngs of dlfferent courses.

¥ork: Harper Brothers, 1955), p. 310.

47

1. Flexibility. . _—
2: Provisions for teachef-planhiﬁg.
3. Prbvieioﬂs for guidance as part 6f instruction.
4. .Provisions for 1ntegrated learnlng 34 -
- Courm developed evaluatlon criteria with whlch to
judge the degree of flexibility of a master séhedule. He -
llsted criteria for. the following general areas:

1. Students.

2. Instructors.”

" 3. Time
‘4. Space.
' l 5. ‘Curriculum coﬁteqﬁ-and methoas.-

. N - -
6. Motion. > ‘ . '

- Bush, qugrey, Oakford, and Allen agreed that the-
master school -schedule ﬁust meet the needs of all stuﬁenté._

They also- held that the schedule should make better tse of

. the 1nstruct10nal staff and permit a more ‘flexible arrangement

36 ‘Allen felt_that the

£ 7

@ - -

34

R. C Faunce, Seeoﬁdary School Administration (New

‘U
35A L. Courm, "A Study of Schedulihg and Staffing
Practices in the Public Schools of Bbade County, Florida.”

(Unpublished’ Doctoral dissertation, University of Miami, Lo

_1958), p. 72.

.

+

L7 36R N. Bush et al., "Using Machines to Make the .
High %chool Schedile, " School Review, 64: 48, -Spring, 1961.

LA

e
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ultimate aim of a school master schedule must be flexibility
e ‘ _

in all important dimensions.>’
! : -

* Wright, in comparing the efficieﬂcy of fcomputer R
-echeduling with t@ efficiency of the previous system used

- in participat?qg_ chools, wused the following criteria:'l

1. Number of schedulﬁng.errors; ' T

2. Building utilizatipn; ) -

[N

. “ ;
3. . Staff utilization, -

1
. 1

4. Individual attention provided to the studentr

Y - "5, Greater t;exlblllty in the tlmetable for, '
the entire scheduling process.

The 1iterature revealedemady varied opinions regarding

e

. the crlterla utlllzed in judglng the adequacy of master\schocl

schedules. Some authorltles llsted criteria under a. few N

f - .

general.broad heddings, while others were qu1te spec1f1c.
Generally,-the'criteria feviewed were distributed into five

‘ major categories: student%, plannlng tlme, teachers, classes,
\.. .

F]

‘and facmlltles. g

3?D W. Allen, “Elements of Schedullng a Flexlble. P
Currlculum,“ The Journal of Secondary Education, 38: B84, T
' November, 1963. o . ,

) 3BR D. Wright, "Computer Scheduling in Selected .

Secondary Schools. in New Jersey." (Unpublished Doctoral
dissertation, Rutgers - The State Unlver51ty, 19653
p. 51. . , ,

-

= '
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_ CONVENTIONAL SCHEDULING PRACT,ICE& AND PROCEDURES

A

Early Studies

. _ Puckett was one of the earllie.st -investiga'tors to -
ccndulct a study in the field of high slch.'ocl scheduling. " In.
1933 he attempted to determine the dlffldultles encountered
in ma}cmg a high schcol schedule of rec1_tat:_Lons. " He selected
. ten high schools with er;rcllments between 87. and 344
students, in the Iowa area and made six complete schedules
for each school. f‘orty-’five'and sixty minute perioddg were
used. Only one schedulg out of the entire s1xty w‘as free -
of difficulties. He folimd ‘].1ttle relatlcmshlp between the
*size of the school and the confllct dlfflcultles. " He also
copcluded that the conflicts per pupil in a glven schcol~ -
decreise with an inc‘lreese in the number-o.flsec:tions of a
subject. ‘In his study, the two most-cdtstandirlg factors'
resultlng in. dlfflcultles in schedule maklng were. )
(1) the use of -the’'schedule requ1r1ng double periods’ for
' some subjects and (2). the prevalence of the J.rregular,pupil‘
39 . . . . < ) £ s

programs. . : ‘ S : .

1 . *

Prior . to Puckétt's study,- as well as durlng the

[ %

years up to the present decade, the twentleth century has

k]

B . . . M

' 39R C. Puckett, nThe D1ff.1.cult1es of -Making a- High .
-School Schedule of Recitation”.{Unpublished Hogctoral
dissertation, University of Towa, .1933), p. 33. . --. _

- ’ ] . . '. - " .

B
- . . '
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practi‘(’:e have change_é; little. e =0 ! ey

"' University, 1960), p. 5.

0 o . ' '
e 2 . N ] '

.~ o - toe -
: ' . v

N\ - * . .

produced phenomenal growth in school resources and swe&ping

changes in the cu'rr;i.cu'lu'm_, but scheduling philosophy and’
' a0 c -~

According to Austirﬂ and Gividen, the barnegie Unit-

»

was 1ntroduced 1n 1909 to help 1mp1ement the recomendatlom

of the 1892*—'93 NEA Cornm:.ttee of Ten. The NEA Committee of
|

Ten reported that every subject that is taught at all J.n a

£

'secandary school should be taught in the same way and to

the same extent to every pupil so long as he pursuee ‘“that

subjéct, no r_natter what the destination of the puplli. may
be.ql ‘- ) .. ) . .- '.". . I

Austln and GlVlden recognlzed that there was llttle

’

choice but to capltulate to the Carnegle Un:Lt because

colleges estaljf\shed the unit as a basis for entrance.

g ngh school cliass periods ranglng from forty to flfty-flve '

‘mlnutes in length and scheduled four. to five times weekly

were almost -un:.versal after 1910._42 T o -

"

L

‘405, 8. Austin and N. Gividen, The High School

-Prlncig'aal and Staff Develop the Master Schedule (New Yoi:k:‘ a

Bureau of Publication, Teachers College, Columbla

*

4lIb1d., PP. 5-6. i . g7

IbJ.d. + Po 37.
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‘rng.strat:Lon as be:mg two weeks before the end of Jun .

'1 A—

.students have appeared fpr the fJ.rst day of sch

To 111ustrate the apparent lack of quallty

-

educational planning thirty or forty years ago, Puckett .

recorded the median time for beginning pf'eliminary .

week in September.‘13 C ! ' B

til the-

wh:.le a small mlnorlty éf principals will wait. :Z
\

ol in the
fall beforer they try to work out the schec‘ll.lle.44

' Rlckaecker suggested, in the form of a ecka list,
. . . . N - @

the steps that have been found helpful in remotg and remedial

'plannlng of the school's program. He assigned much of the"

clerical work to the teachers and students.w‘“ f ..

Puckett's book’ also deals wlth the mecHanics of

L

constructing the schedule. He, reviewed ‘pra_cbti' es; offered - -

'suggestionq, and gave specific-directions on the impoi‘tant

T \ B
435 1e it '
Puckett, op. ecit., p. 53. .

44Ibid-; P 3(1)'.‘ . ‘l ’ ' J‘

w

450 N. Ricksecker, "Check LJ.S‘I: of Steps used’ in
Schedullng a Modern High chool," American. School Board

*

.Journal, 83 61, . September, 1931. IR

Th.., 2o
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~ work to the best advantage. Puckett wrote cbmprehensz.vely .
at a. time when there were few s:.m:.lar studles. . Some

examples of the sub]ects covered Ln detal.l 1nc1ude'

. - 1. Forms uged. . M - -

¢ 4 2. The descriptive booklet. . .
" 3. Signatures of -parents. . . . ' b

/.7 4. Order of subjects on ¢tard: - o

' -5, Form of card. ‘
L, 6. Practices. in 1lst1ng subjects., )
7. Making a sthedule without a prellm:maryl ‘

. registration. ) , v
: SRR 8. Who does, the tabula-t:.ng. _ : '

v . 9. Method of tabulating. = - T

s

Form used for tabulatfng.

" 11, Tong perl%ds make eas:Ler scl'leu:il.lln.nt_:;.446

s o
n K

o . ' , A r‘.
'Sta,ndard Approaches N . ‘

1 O

Newseme and Lah%fltt dlscussed the’ factors J.nvolved

+

. in’program schedullng. There are three approa.éhes in common

j4

use which provide for the various factors involved:

(l) rthe_"mosaio,' {2} ti'le b;;chck, and (3) the combination
Lt :i'l'q‘:proach.‘“i . ' | R |
BN :The’ rhosaic‘aplﬁroach 'ra.rl'ksi f-i'r.st.in use with the
majorlty of schools,creported Hewsome and Langf:.tt.‘ It is: '

comprlsed of a trial- and—error procedure utlllzed by sclhedule.

makers to fit together’ te'achers,‘ roc_)ms, ‘and class sectlons.

t

A6 - ' . R
‘. Puckett, Op. c:.t., P.. 49. . : -
47, o o
N.W.- Newsome and R. E. Langfitt, Administrative
"*Practices in Large High Schools (New York: Amer:l.can Book
' co.; l940) r p- 103- ‘_ ., EE T . . a7 9‘ .

T
k]

.and often troublesome problem of makmg schedules which, really i

P ot
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"

s

. - 1 ' . C ‘\I..- -
; % : = ." as * '
o 1n a manner that appearSnmost satlsfactory and’ eff1c1ent.48

-

PL - g . ‘PucKett wrote that the most dlfflcult task in

\

completlng the mosalci approach 15 trylng to av01d COanh-lcts.

a4 Plns,_blocke, cards colorcd pegs, and varlous other movable
B - : -| T ' = . S } *
", objects have beén u:édzgé\gfece begether lnto workable

- - -

) 'fashlon ‘A, confllct free master schedule. He suggested the

’ constructlon of 'a confllct sheet on which were llsted along

the top and along the left hand 51de all of the subjectsf

ﬂl: :. that could pos&iply he'in'conflict.with each other.. It'-was

‘“a complete guide for pracéically ever§ difficult combinatiop;'
X oY whdch might ogcur.4% = " e i ‘
o i €0 The block approach-consiste'of'arradoing all sectrons.'

? 1nto non- confllctlng groups or blocks, w1th each perlod )

+

C o generally regarded as a block. Students in each- class year

f
’ : 50
e T arera\\agned as unlts to class sectlons.,,

f
L] 4

™ _ The comb1nat1on approach con51sts of smmply applxlng

" . - -

* the block approach .in required courses for all. students and

= o H : R

¢

—;"' o ‘ . '. ..-'c‘ " Y . y !
_“ ‘ _ A% - - - = . ; - /_7/\

Ibid.; pi 104. . » 3 3 %

. 4
oy
N L & s k

e © 48

Lo " ~ & . s,

49R C. Puckett, "An Ald in Schedule Maklng,' , B
American School Board Journal,zsl. 30, ARugust, 1935. -

L .
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-~ . . \
4 .y

completlng the“remalnder of the schedule by using the mosaic

approach and maklng adjustments where confliats exlst.51

n

"' RECENT CURRICULAR, INSTRUCTIONAL, AND ORGANIZATIONAL
. PRACTICES AND PROCEDURES WHICH AFFECT SCHEDULING

A Focus on Change *-

: . R [ ) 5 . ‘. . '. . :
Trump, the executive'direttor of the 'National . '

Aseociation‘of Secondary_SEh6ol Principals' expefimental

projects in staff utilization, as a result of listening to

-
-

A . . - .
‘proposals and discussions by that'organization's Commission

of the-ﬁxperiﬁentalﬂStﬁdf of the Utilization of the Staff in .
.o h N ]

v

the Secondary School,”was able to bxing’intohfobus new ideas -

for improﬁing'schqolé. All of .his proposals had a tommon

characteristie - they demanded’flexibility in’all school

v
4

arrangement§, in scheduling, in facilities, in archltecture,

r\

-;j 1nmstaff use,'and in the organlzatlon of 1nstruct10n. They

-

L

f
" . ¥ . o

,,constltuted a new plan, a concept of the most adaptable kind

,for tomorrgw s schools.s.2

v ' . ) . . -
L : .
Tedm Teaching : : . Co _ C

L

-

-
-

' ,shﬂamoaihvestigated one of Ehese areas in 1964 when

. " - . - -0 -

R ' L e & i

-
’

(:)Slibid. , Po 105. < - . |
523.L. Trump and D. Baynham, Focus on Change: Guide
to Better Schodls - (Chlcago- Rand McNally and COmpany, 1961),

pp- 23-24.

1 - . T

4

he studied‘scheduling for team teaching and television-in—™

"

_.;-I‘""’-'-'-H



51x secondary schools whlch were heaV1ly engaged w1th these

¥ pro:ects in the northeastern Unlted St;ates.53

As a result of 1nterv1ews and one to three day
visits in each of the schools, he concluded that all, study
schools ‘were experienclng changes in currlculum with
1ndreased tendencies towards enrlchmeot of subject matter;
They hadiincreased large-group spaces and instruction, but

only two had increaSed_smallﬁgrouéispaces and instrﬁction,

~All but one school block-scheduled their innovation classes

-

in the1r master SChedule. These innovation classes Gbmprised

i3

o
*

twenty percent or less of the total number of classes

.Programmed 54 N = I & 4

* Team and telev151on lnstructlon, accordlng to Adamo,

caused a w1de‘d1fference in de01slonemak1ng\?owervln
i i .

scheduling. * Among hisfrecommendations-he includéd the

encouragement of block time master schedullng for team:‘

‘

eachlng and a wide varlety of team arrangemients with-
preferende.for the two'or_three-teacher teams composed of
el iy v e M '
professionals with co-gqual status, . 8 :
: . ' ) / o o i 3 B -,

e : - = : n

235 ’fidamo, "A Stud{ of Scheduling for Team-
e

feg and Television in Sellected Secondary Schools" -
(Un lished Doctoral dlssertatlon, Columbla Uanér51tY$'

' Sﬂtbﬂp p. 204. ¥ & e .
. °°1bid., p. 210.- - A S

i

‘iR
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g O I .

*

AU According o ‘the. Trumﬁ plan, teachlng teams flt no

I . .- 8ingle pattern. They are of varlous 51zes and compositions

i

and are usually concerned with one subject fleld. Trump

that there is a difﬁefent.spirit in team teaching and team

¥

‘cglasses. They .claimed that Eeam‘teaching is more demanding

for students and more stimﬁlating for taachets.56
W oot ) Wey listed four coints'thaf should be considered.
i "+ when apprceching team teachiné:: - - E : . .
. o —_ o ,

o 1. Team teachlng can be approached by a school |
; . . .from a,very limited scale to complete . .

. . reorganization. As a general rule,. the .
- . . limited approach is almost mandatery in a -
.9 N B conventlonal school. T m 5T ™ T

’

- 2. - A beginning approach would be the. 3551gnment

E & . N of two teachers in subject-related areas to

@ i .~ a block of time. For example, a Senior math
'.' N . teacher and an .advanced sci®nce teacher could
. R L be assigned sixty puplls and a. two-hour block
of time. % - 4

't

3. - Another limited approach could be the )
o - . . combination of classes and teachers of one
= : subject, allowing ‘the’best qualified teacher .
& - "+ ¢ . ..to handle the area'of team teaching he ‘is
. o ‘ .best suited for. - Three English I teachers
| : could be comblned to handle a -group of ninety
. - pupils; this group could be involved, in
! “ ., large-group, small-group, and " 1nd1v1dual
. ¢ 1nstruct10n by means c£ this cOmblnatlon. -

4. Complete reorganlzatlon involves compllcated
- - problems in scheduling, training of teachers, n
o8 . change in facilities, and having proper

- equipment. It should not be-attempted without.

- - B . L4

oo - , 56Tfump and éaYnham. op. cit.,;pp; 83-85."

.quoted some teachers from Evahston, -Illinois, who commented



o

_ﬁl)‘lntroduc1ng new units of wprk- (2) audio—visual )

several months of planning. Though it cannot
be clalmed that team-teaching 1mproves
1nstruct10n, it does provide an environment =
that encourages improvement.57 it ’

- -
e K
o g

Variable Size, Groups'

Advocates.of flexlble schedullng claim that the ‘size
of a class should be determined by the functlon it performs.
The classroom of twenty- ~five to thlrty flve students belng

the most effective method of ach1ev1ng mass educatlon has i

been. labeled a myth by many educators. It was at best a

.compromise}selution and ohe that did_hot fit many patterns

of'teaching excaptionally well., It was too'small.for large

group 1nstruct10n and’ too large for discussion groups.SB
Probablyxthe ea51est type of groﬁplng for a school

to initiate- 1s Lhe large group. "Its prlmary functlons are:

e

" presentations; (3) u51ng outside resource persons, (4) content

" presentations; (5)° explalnlng new concepts; and (6) group

teeting.sgf

s

a ' . . N | " .
The .class size can ,range from sixty to three hundred‘

L4

students, or eéen'hore if the ﬁacilities'are available. »

‘The size of the group is deﬁerﬁiqed by the nature of the

a ‘. s T 1 L
. i ]

i 57H W. Wey, Handbook for Pr1nc1pals (New York
Schahm Publlshlng Co., 1966), p. 3§, :

J L. Trump,'“Images of the Future," National
Assoc1atlon of Secondary_Scheol Prlnc1pals Bulletin, 25: 11,
October, 1959: ; : . . A i

. 5?‘I‘rump and Baynham, op. dit,,_pp. 22f32. o ‘

T
)
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oo,

presentatlon.‘ Usually'there would not be as many students

i

";n attendance for a lecture as there would be for the

showing of a £ilm.

a

The small or dischss%on grodp usually involves from °

seven to fifteen ‘tudents. Any'more than fifteen ‘students . -

in' the small group would reduce its primary feature which.is
to enable the téacher to involve every student within the

. .‘ i- .
group, It is in this small sized group that the student-is

r . I

giyénfthe opportunity to discuss, question, clarify, and

propose the ideas and knowledge he'had presented-to him in

-&arge groups or had discovered for himself in independent

"

60 ° -

Small groups give the teacher the opportunlty to

stndy.

1observe how the student applles 1nformatlon and concepts to |

problem solv1ng. 'Because the 512e of the‘class is limited,

."

the skllled teacher can lnvolve each student in dlscu551on//‘

and debate. When the students are grouped by act1v1ty,
they can feact to problems and take an actlve part in

v
dlscu551on5 wlthout the fear of displaying thelr 1ack of

knowledge on the subject. The qulet and unobt:u51ve students
who often drlft through -school never being noticed or -
challenged have an opportunlty to develop self confidence 1n

a 51tuatlon that is not as threatenlng to them as the

tradltaonal classroom. ’ , - ;.@

L]

GDD.CV Manlove and D.W.'Beggs; Flexible Schednling
(Bloomington: Indiana University Press, 1965); p- 23.

i
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L]

Trump and Baynham state four im ortang purposes of the
small group that are valuable in unders
contrrbutlon that could be made by them.

i, , Provide opportunltles for teachers tg measure
individual students' growth and development
and to try a variety of teaching techniques

"which will be suited to the students' needs.

2.. Offer the therapy of the group process, ‘B - -
-+ whereby students-are induced to examine
previously held concepts and ideas, and to-
BT alter rigid, sometimes mistaken., approaches
- to issues and people., Students will learn,
g ¥ in.other words, how to become better group ' )
. .members . ’ v
f . . . .
3. .Permit all of the students to discover the
significance of the subject matter involved
- and to !discuss. its potentlal uses, rather
- than just to receive it passively and return
-it in tests, as happens -all too often 1n .
today's classrooms, . 3

il Problde students with bppbrtunlties to know. -
their teachers, on a personal, »individual °
. basis.bl - . | = .
When pfcperly used, students in discussion groups
learn how to ask ques#ions instead of just answering those

b

’

asked by the téeacher. 'Studeénts are led to discuss concepts,

; ] PR 5 g

‘make geheraliéations, listen intelligéntly, and develop a

T A < o

“. critical tolerance for ideas-that differ from their own.

- T B



* . 5 Independent Study . Co l -
" " Independent study is a very significant activity'for

L]

many students operating under a flexible schedule. This .

&

'act1v1ty does, much to provide for the 1nd1v1dual interest ’
and apllltles of the student. Much of the tlme.the
sfndents‘aré workingﬁelone; under the,superv1s;on of the
teaoher; put‘there ere times when it is ofofi;abli;fonatwo
or Ehree-studente to work tclr_t;[eth.er.ﬁ-2 . ‘ |
Independent.study should not. be confnsed with‘home-
“work. When a teacher assigns a ohpil a certein number of
pages to read, or a:certain number,of oroblemSGto wofk,'
'ﬁthen he is giving homework .Independent-seudy differs
' from homework in that the students undertake projects that.
.have been selected by themselves, nnder the guldance:of a

teacher, to Mclarify, add to, or engioh-subject matter -

PR . Ty ey

pfeeented in large classes ard fsrther exploied by diééﬁssidn
in small classes."63- ;. e I--""’

. o®

. Manlove ‘and Beggs saw 1nd1V1dual study as performlng ,

_vthe followlng purposes and functlons., -

fl

. 62W A. Keefe, "a ReV1ew of Recent therature
_Concernlng Flexible Schedullng and Team Teaching.”
(Unpublished Master's -thesis, Redlands University, 1966), .

p. 17.

63T:ump,and Baynhdm,-ggf cit., p. 27. .. N

.1 o - ’ : ’ ’
,



L 61||
1. -Develop.skill'or assimilate content.
. 2. Reinforge processes and understandings.
3.j'§xband areas Df interest.
. 4.. Broaden background. : -

. "5. Formulate interests and learning objectives..

6. Enlarge capaciti-for self~development.

L 7. Increase knowledge 1ndependent of formal

1n$truct10n. _ T
B. Refine skills. L B T
9. Engage in creatlve thought.64 ) L

Brshop has descrlbed an Independent Study Program T

which operateg at three distinct phases of 1ndependence,
_depending upon the-student-responsibi ity, and the -
. Q . N

recommendatlons hig counselor, teachers, and parents.

The,first,'totalganeﬁendent'study? i{M)esigned,for,selectﬂ
students, since:this is- the highest phase ef thetprogram.
At this level, mature, respon51ble students are allowed to
use thelr unscheduled time w1thout restrlctlon. These
.etudents_may study at their own dlscrethn in any evellable

areas of;the'school-when'they are not scheduled'into class."
Phase two, liﬁited independent study, is the_one.in
‘whlch the majorltygof hlgh school students will. part1¢1pate._

At thlS level students are gxéé\ initially some gu1dance in

. 64Meﬁlbve and Begge, op. cit., pp. 25-26.



.62

plannlng constructlve use of their unscheduled tlme. Most

of these students are given Only a limited, planned amount

© of. completely unscheduled time, Spec1f1c amounts of - thls
~t1me!may be assigned as superv1sed study.-

ot . The flnal phase is a plan whlch may be considered

a part of the Independent Study Program only because 1t ré

® ks

designed to prepare students for the other two phases. ’ K%
W L
Dlrected study prov1des clOse superv131on for students who -

,have demonstrated that they need help in developlng ba51c,..

: responsible study habits.#/éor some of this time,:they work

“with teachers 1n superV1sed study areas, for other periods

of time they meet w1th a teacher in groups of seven or elght

to dlSCUSS study problems, to learn technlques ‘of general

study, and to be 1ntroduced to ways of using the resource -
. - 65 . . ", . )

centers, library, or labs.. . . s

'Flexlble Schedullng ’ ' '; : . o

In the school years 1958-1959, G1v1den studled ways
of 1mprov1ng the de51gn and 1mplementat10n, w1th emphasls

of flex1b111ty, of small hlgh school master schedules. He'

-

“a551sted a study group o flexlble schedullnggformed by the

-twenty—two-member schools of the‘New York State.Cgtskllll

N 2 .
. M - _ . s -

{

65
423 10- 12, September, 1967.

&

L.K. Bishop, "Independent Study," Clearlnq House,

'1—-"

B



Area Projebt in Small ‘School Design: He'helpea to ‘plan the

sEudy group's'mon hly meetihgs,'inbestigatedateacher and

g

" . student attitudes towards schédﬁle@, conducted indepenqégt '
" schedule study/and redesign, and helped prepare a

schedullng g 1debook to be used by member schools.

as they developed the1r recommendah1ons.
omprehenSLVe'Offerlngs- ‘Schedule design must
make it p0851ble for students to have a
greater varie of . educational experiences °
than. is usuallly available .in the small high

school. : _ . "

Longer Periods: In order to enhance lncreased
- pérsonal interaction between the teacher "and .
the individual student, schedule design must
provide that most periods be longer than the
forty-five mlnute perlods customary in small

schools., . L
L

i3 .

Variability: From time to.time, schedule )
-design and implementation must facilitate .
changes' in the organization of school days or '
weeks if learning advantages are to accrue.$6

‘The study group recommended that_m st Catskill Area .
roject Schools give careful considetati n to the adoption

of a floating-period, schedule and a six-pefiod dg?._'hlso;:
it waé-recommeﬁded that schools make a particﬁlar effort to

study. rotations and the modul&; schedule, and to exchange

[l —

"

L]

" 66N J. GlVlden, "Improving ‘the Design and

Implementation of Small High School Master Schedules w1th
Em%hasiﬁ on Flexibility," (unpublished Doctoral report of
ype R%pIOJECt, Columbla Uaner51ty, 1959), pp. 5-8.

2



‘ too.

r

T . ) . . ¥

.- "punch c¢ard" experiences. A computer COnsultant'was also

ever aBSLStance he could from the computer.s?

As the years passed, Trump.s group galned support

-

_for their'original proposals. .In 1985 the”publicetions of

Is

Bush and Allen68 and Manloﬁe and'Beggs69 encouraged the.

need for new dealgns in secondary education. Earlier

s

rartlcles by Bush and Allen had. helped in thlS respect, ,K

70' 71 Both sets of authors developed flexlble . s

schedullng models. . | - - -

2

Ce Bush and Alden recogﬁi?%d.the’need for a new design

»

that is.oéen'qnd‘which can Be'outlined with sufficient

precision to be amenable to adoption and experimentation-in

..a variety of sitdations. They’ based their modél.on seyen

i

ik

1,r'l'

,67'Ibid.,_ PP 851;,?.

68R N. Bush-and D.W. Allen, A’ New De51gn for ngh

School Educatlon Assuming a Flexible Schedule (New York-
McGraw—H111 Book Co., 1964). .

69

L

70D W. Allen, "First Steps in Developing a More
Flexible Schedq;e,“ National Association-of Secondary

- 8chool Pr1nc1pals Bulletin, 46: 34~ 36, May, 1962.

71R N. ﬂush and D W. Allen, "Flexlble Schedullng A
The National Associatioh 'of Secondary School Pr1nc1pals;

Bulletin,; 47: 73-98, May, 1963.

e : '

.~ \;nVLted to study thelr schedullng problqu and derlve what—-

. 2 R { ., o .t o . . , R
A : / : ' . . d.

D.C. Manlove and D W. Beggs, Flexlble Schedull_g o
'-(Bloomlndkon. Indlana Unlver51ty Press, 1965) . )



’ basic curriculum assumptions, three of which are pertinent

to the spec1f1cs of schedullng._

1.

. (b) Small-group instructign.’

-‘ - .."2 -

o

schedullng "InlelexS," the Indlana Flexlble Schedule.

include four basic types of instiruction:
(a) Independent and 1nd1v1dual tudy.

(c) Laboratory instruction.
(d) Large~group instruction.

' class size, length of -class mepting, and

the number and spacing of cla ses ought to

a551stance through the use f data~

.a large degree of schedyle lexlblllty

Manlove and Beggs cal¥ed thelr model of flexlble -

Thelr premise is that if the schools are glven a flexlble

‘-ﬂ

-

‘organization for teachlng and good teachers, they w1ll be

;able to do a better job than they can wlth a\tradltlon
achedule.

suggested to construdt InlelexS are based both on soi d

73. 3

~'theory and practlcal experlence.'

% .

The InlelexS concept calls for the follow1ng

- organization of instruction: { R

% ) E ¥ L

‘The prdcedures and admlnlstrat1Ve steps .

Gy

E

*

72

' 9
R.N. Bush and D.W. Allen, A New De91gn for High |

~ School Educatlon Assuming a Flexible Schedule {(New" York
- McGraw-Hill Bock Co., 1964), p. 8. " . o

.73

Manlove_and Beggs, QE.'cit.,-p. ii.

. = i . Y
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Q

: about students, content, and teachlng methods.

*

g £ . ‘
Instructlo groups which/meet at wvarying

frequencie and for varying lengths of time. . - -’

N

The p0551b111ty of team teachlng in any =
contact area or -for any,group of students 1n
the school - .

- -

Countless profe551onal decisions by teachers '}4

The Bush and Allen pProposal called for' spec1flc
Ir

content study, suggested spe01f1c teachlng procedures, and-

’,

W1

' .insisted. on varylng class sizes. "“The Manlove_and_Beggs

= J . . " .
& 2 K . f o
L} " ! i

Bu11d1ng Flex1b11;ty N R - "

D

‘Classes oﬁ‘vary1ng size w1th1n and between o
. courses.. , - : .

lp;oposal.p}ovided'for, but dld not require, teaﬁ‘teaohing.‘

’ There .is no questlon that a school adoptlng flexlble

'schedullng would find it a dlstlnct advantag% to be able to

de51gn its fac111t1es to ‘fit the currlculum rather than

-

trylng to th the currlculum to the bulldlngs. However;

-schools that have used flexible schedullng ;n tradltlonal

bulldlngs have stated that by careful remodellng and

L3

l 7‘

adequate plannlng it has. proven to be quite workable.

L

where a wall has been removed

-

The large groups usually meet in audltorlums, multi- -

L] +

purpose rooms, or 1n some cases two connected classroomsJ

N g . .
If a school has a bulld{ng

Tl

‘75

Ibido" pt’.23- ’ . .

o Taone e
S

& Y - ' ) —_

-

Manlove and Beggs‘, Op. cit.,. B 81.
e b - : s i

'

N,
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A
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P

.- »must be avallable. The installation of carrels in the

-

'R ]
‘e

'designed for teatheaching where two . or more classrooms. > TR S
-could be openedeinto one larger room,. this arrangement can

l

be used for 1arge groups.” In 1arge areas the 1nstallatloa% -

L4

of ampllfylng equlpment would be desxrable. The pumber of ' e

E

large group areas in the school.wlll depend.‘upoh .the + O

b 4

eﬁlollment and the extent to which large group"nstruction‘

-1s belng practlsea : 2 .

The traditional school=should have llttle p
" ’ y & ' : ;
difficulty with small group areas.. Although classrooms : )i

'
= ey

‘'were probably desrgned to accommodate up- to forty students,

e
- L L]
L]

they ‘could be d1v1ded easily 1nto smaller areas sy : -

LR ’
A,
»

constructlng part;tlons -or ‘by .using portable screens, - "

o

Schools.that have ‘used screens to separate two or more. = . . ' ;

small groups in one classroom reported the n01se level was

entlrely tolerable; teachers and students adapted qunckly

to tRe situation.’® - . L. T - - g

y - +

Provrdlng space for 1ﬁdependeﬂt study in tha

»

[

.,tradltlonal schooL-caﬁ be a problem. If a student is

." Fl

lpermltted ‘to a C%&taln extent to determl?e hlS own destlny

o

in"the learnlﬁg PrOCESS, ther the appr0pr1ate fac111t1es = B

L
Ll

librery and/or unused classrqo s will serve_as“independent' -
B N\ nd/m " - g ' L .
gfqdy areas. . In the over-crdéwded school where a'library . . U8

', ] v
¥ + f - s
L . . . .

ok == = e . < - 1
.76 e P NGO > Yo = '
.. % - “Keefe, op. dit., p.r20., .

—



mlght not be avallable, expansion may be the only s6lution.

'

‘\ In the flexlble school probably the most V1ta1

area 1s the resource center. - In many cases thls ce ter is )

+
L]

s located Ain the llbrary.‘ The well equlpped fesourc center

e should provide for 1nd1v1dual study, stdrage of‘audlo—v1sua1

‘ a

' materlals ﬂlstenlng posts for tapes and Tecords, small

[

conferenCe area P and teacher work areas.’ Wlth the 11brary

and .resource center combined; teachers and ents are
= 1 : bine \“_;Bﬂ

T L4

qe

s+ _dble to find and'use'books, periodicals, pamphlets, plctures,

] i ,',‘, L]
' models, slldes, fllms, tapes, records, mape, charts, audio~

L

rd v1sua1 equrpment, programmed materlals, and p0551bly-

- ) 77 " . ) ) i

B . telev151on. - v

-

Implementlng a Flexlble Schedule l . . £
“ e

& [l

. attempted to-descrlbe the. procedures ‘used in eleven C
'o_‘. . ;T

‘. p.“"secondary schools_to 1mplement a_new form of organlzatlon,
r"bmthe rlexihle'class'echedFlé. Eleﬁen'schools UblﬁQ'élP‘ .

’:fleiible scEedule‘fEr at leaet'three‘§earsuconetitUted‘the'

*sample. 'Onefadditloﬁéh school3§hich was in‘the early

}

stages of developlng a- flexlble schedullng program was

A added to thefsample. Upon examlnatlon, no SLgnlflcant

* *

. dlfferences were found between the responses of ‘the latter

.7 ¢ TTmpia,; pp. 21220 L 0 . LT .

L - Ih l965 Beggs completed a major study in whlch he'
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. t"'

= ) ) . L S . - . 69
. - l\\' ' ) i} .t ) i '_ - . : ' L . 1 )
o T e T ’ ’ ' * i ;. : . b -
D school and the other eleven schools.78 CL -
] L . The schools studled by Beggs had used e1ther 51x or
1 Rt}
_ , seven period schoal days-before using a flexible scﬁeduler'
..“i The number of modules per day used by each school ranged
,"‘: - froﬁrfuelve to twenty—four.79° : - //4
. The following conclusions‘of-Beggs are noteworthy:.
' 1. The motive for flexible schedullng, in each’ 2
case, was related to visions of improving .
-1nstructlon. - ,1 - . .
ﬂﬁ{ : S 2: A set of ac’}#etr\e and a poé1trve . )
S o -disposition#toward this. form of schovl .0 \\-
N , : :
;ﬁ? . . . . orgatiization can result in the successful
> T . o 1mplementatlon of the flexible gghedule._ )
. ‘\ o R 143 . - y
. ' . 3. Sustained admlnlstratlve leadershlp is a -
} 2 . prereguisite for,‘and a continuing c¢ompanion .
.ot ) ..~ to,. the .faculty's study and eventual use of
o flexible schedullnq.» , Y .
ZV(ﬂF: < 4, Flexlble sohedullng is a satlsfactory, _
. oo operatlonally successful arrangement, in the .,
~ . " " sample’ gchools in wlich this organlzatlon
T . 'was 1ntroduced R
‘ . \; J . Y ! . - "
“ .+ * 5. Teachers. need to be a part of a loang-term
. \{ . faculty study’ carrled on w1th1n th& school
’ | -bulldlng.‘ .
o . nl 6.. A bu1ld1ng un1t can 1dent1fy 1nstruct10nal
. 25 ‘ , -problems, propose solutlons, and implement -
e, ’ " " an action program. b
. .. C- . ‘ ’ . ._: R - . ‘
B o T80 g, Beggs, "A study of the Implementatlon
Y L Strategy Employed by Sélected Schools Using-d Flexible
Coon Clasg Schedule" (Unpublished, Doctoral d1§sertatlon, '
e © ‘Indiana Un1ver51ty, 1965), p. '57. \ : »
S “’ 79 , IR S

Ibld. ' p- 58. . - " * - -
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l'practlces in flfty-51x secondary schools of Callfornla'

' .70
ll The conclusion evident from this study is ‘
* - that the strategy used to introduce the _
-~  flexible schedule is aimed'at alterind.the

teachers' traditional .classroom performance

P 7 to accommodate.the purpose of the large.and,

; small groups with independent stﬁdy.gp -

= : °

f =
A rev1ew of the llterature has revealed several 7z

references to the Trump Plan in operatlon at Rldgewoed High - -

School in Norrldge, Ilanors.BI RLdgewood ngh, which

enrolred 1ts flrst students in 1960, is a schodl'designed :

) both . archltecturally and Organlzatlonally to embody many of

~ 5 L

: _the_Trump recpmmendatlons. In Rldgewood, large group

- 4

'classes are'ﬁSually scheduled for mornlng periods; 'mhey:

.schedule large cldsses 1n the flrst half of the week and

L] ik "’ i .‘-_, . -

small classes in the latter half so that the subject matter

- 0

‘presented in large c1asses and *further dlscusseq It small

classes -before the ﬁeekfendé.haspa-better chahge of being

3 v g2 =N Ol f

';ptained by. students- : o . : ¢

5 i " 7 e

*In 1966, Thayer conducted a' survey of ‘current ° a

Whlch 1nc0rporateé the concept of flexlble-schedullng of' :
o

9

Jfor schedgllng. He evaluated practlces on’ the basis of

}.;\' " o i Ll “ l@ g \
‘BO‘ ¥ ) - o '. ’ p v i LA "
: p 'Ibld.3,pp. 120-122. - G o, o gt , .
W 3 e o W B e " S
R NN » . £ T
. ‘ Wey; EE» Clt. i pp. 21-‘.2?; / ‘: o e, /
_BzTrump and Baynham, op. cit., pp- B7-89.. . - . '
’ * R C : ’ 0 l4. 3 » H\--Nn.&n'\--; s - ¥ - - . ; k

.,'Whlch used other unlque.and varylng patterns of time modules.-
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local bbjectives,”JInterviews were held with twelve * . - ‘-

= 4 - 1 r

N pr1nc1pals, their teachers,.counselors,‘and StudentsJ

-f L Thayer developed a, set of clear, succ1nct conclu51ons,
‘most of which apply to flexlble schedullng 1mp1ementatlon-
¢ o - . M
"lﬂ Unlque and varylng patterns of tlme
= arrangements are useful tools for
o B _1mplement1ng 1nstruct10na1 1pnovatlons.

fa

o 10 There is a broadenlng 1nterest in,. and a
,trend towards, schedule modificatiom,’which . 7~ .
s . is affecting the ba51c structure or 2 .
o y 1nstruct10n. ! > T = e

'j."The.length of time intervals assigned to
© = academic subject areas is becoming more- ,
e il dependent on the topics considered, the~ ' -

instructional techniques utilfFzed,*and the =L
. maturation and ablllty levels of the students
L 1nvolved L . } !, h . N

= Staff roles are affected hy the types of
schedules used in a school. . . . y
-, - u l% E & " - - -
. “'. y 5 Wlth proper orlenﬂatlon,,students adjust . i
g ‘ quickly -to scheduling innovations and can be .
.expected to indicate their support of wellﬂ
planned experiments.with 51ncere effort. -
6. ‘There appears to be a communlcatlons problem,
p . which- is in direct proportion to the - ’
=% . complexity of-the schedule, between the-
il school. and the parents regardlng unusual - _
schedullng procedures. ; p- T

; P o
/-----—-_.._.-_.—————. 3
7 There is a, concern among educators, students, My

;W . and parents regarding Qeadlness for, 1ndependeqt )
. - 'study. A . F s B . .
. ’ = B ie ,. St & e .
"8, Plaand evaluations of sChedulinq experiments ;g
. .~ are seldom employed.’ Thexe is-evidence,, °, B - J
" ¥ however, that there is a significant relation-
- ﬁshlp -between program suctess and evaluatlon‘

: ©, procedures. £ A h : I,



for scheduling students, particd in the
more complex .s¢ghedule . t¢pes.

10.. The most important element controlllng the
' - success of unusual scheduling plaris is the
teacher.’ His understanding and support of
. the plan is essentlal tofthe achievement of
objectlves.83 . .

Thayer reported'tHat only one of the sixty_iﬂﬁo;ved )

* -

'staff, interviewces expressed.e desire to Feturn to a
tradifionél schedule: In relation to item,ten'(above), the -

'twelve'inte}vieﬁed principals all'recommended that the

_selection and, 3551gnment of teachers and the staff- lnvolvement

i

be glven top prlorlty in the develOpment of schedullng
. .
Plans.84 ) : B

Beggs developed a common strategy for 1ntroduc1ng

I a flexlble schedule. ' . L - ‘P o

& N ",

- . 1

1. Admlnlstratlve judgémerit, familiarity with ;-
", the"faculty, .and understanding the concept” '
R of flexible scheduling are necessary to
i consider before the decision'is made: to
employ a flexible schedule.

. 2. -The'employment of a flexible schedule -calls
‘ C for different expenditures of funds tﬁan iy ’
. “thé traditional schedule demands.

. f 3. An in-service program was . con51d red. vital. . o
N to the 1ntroduct10n of" the fle&;plefséhhgule. .

. . e ' - S “?4'

- .7 .
' 83G E..Thayer, Whe Use of Unusual Time. Modules for »

f_; SchedullngASeconda;y School Students,™ (Unpubllshed Doctoral
.disse#tation, Unlver51ty of Southern Callfornla, 1966), Y

- PP 2782279 L - S S
' ’ . woeon S . . ‘ . , T
. Ibid'., p. 279..: _ -
oL .o B R ~ 0l
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2

e —
. a

4.- A workshop should be planned for’ the'faculty.

during the'summer before the new schedule 19

" . to be 1mp1emented

. Same pu

-

‘_VlSltS by teachers who expect to use a i
flexible schedule should be made to schools

already u51ng such an organlzatlon.

There is a need to develop written bulletlns

‘There should be a planned program of communlty

information.
External approach for the concept shoﬁid.be
gsought from the board -of education, the '

. ‘redional accrediting association, ard the

state department of public instruction.

There must be a focus on_activities:which will
yield maximum changes in teaching b@rformances
within the context of large—group 1nstructlon

‘w1th 1ndependent study.35

Beggs's common_strategy, or.set of'activitiesr is

~about critical aspects of flexible schedullng- '

73

to a_set of‘guidelines developed by Thayer.for the

ose. Thayera in add tlon to Beggs s strategles,

A3l

would brang 1n ‘consultants and, p0551bly computers to ‘assist

in schedullng the varlable'modulea.. ;__11?y‘and-B}sggE

u

+8

-

i deecribe”the-most recent account offthe'flexiﬁly scheduled ¢

. »
hlgh school which 1n001ves the three distinct phases of -

'1ndependent study.

’

87

Instead of a mo@ular flexible program,

e

85

86

“’Beggs, op. cit., pp. 1 —119«:' .

t

281, - L. - T

87ﬁiley.and.Bishop$ 9é:'ciE.'

““Thayer, op. cit., p.




Bishop calls.it the Variqble Clase Sehedulirfg-.Program.88 ,

*

e ‘Plexible Scheéuliﬁg Problems - . | i ’ L . r

A = 7 -

Begée; in his study, identifigd at least seven

potentlal schedullng problems-

[}

1. leflcultles were encountered in attemptlng
to alter traditional methods of instruction
"to those requ1red 1n flexible schedules.
L. Develaplngiﬁ oncise understandlng of the. _
i . unigue purposg¢ of varying class size became -
ol . essential before the flexible organization . '
e " . resulted in-different 1nstructlon.
s e YN Perplexltles we}e common in attempting to
- “ e - ' secure full.participation of the faculty—
; - _in the SZudyvbf flexible scheduling. . v

4. Galnlng ustained faculty and community
, supportPfor flexible scheduling appear to .
) R represent a 51gn1flcant problem.
‘J- o B 4 ' 2 5. Students in adjusting to a,K flexible plan
B : of organization often.needed extensive
el assistance from the professional staff.
6. Routine 'invblving'pupil’accdﬁntind and @ .
other.administrative matters were frequently >
compllcated

T o 7. The additipnal demands of: flexible claSSIJ )
o _ T schedules/did not allow- -enough tlme for _‘ L
_,J,. " —‘Hhﬁmﬁrlnc1pa s té work cooperatively: w1th e

Ty ¥ teachersiand other staff members. &
' ;B ' L =
' s Y ' Dungan. conducted a: study in three secondary schools
to determlne whether teacher-re51stance was a 51gn1f1cant .

. frars e o] N L N s
< € T ‘. &t p

8E?'Beggs, op. cit., pp. "114-119.. . .'5

L !



LI

'korganlzat,,lon for teachlng and 1earn:|.ng, (4) flexlble
)

factor . in g:‘Ele:rcil:r_].e'sc’:hei:'!ulim_:;. }_-‘m_fr‘identical ques"tionna‘ire
-w“as suhmitted to facultf membere in éach -of the schoois
before and’ after one semester s*exposure to a flexlble
class schedule. The questlonnalre sollc:Lted ’responses of’
teachers' expectatlone regardlng flexible schedullng in the

foylng eight areas: (1). the teachlng-learnlng process, _

(2 til-ization'of teacher.s tlme, (3) faculty interpersonal

_» relations, (4) satlsfactlon w1th teachlng tasks, (5) class-

room management, (6) student achlevement, (?) p051t1ve B

accompl‘lshments, and (8) serious dlsadvantages.

.
x

Among conelu51ons drawn from the Study, the following.

seemed espec1ally pertlnent- (1) teac,l’ner.-’:". responded favorably

to flexlble schedul:.ng and 1ndlcated that it was a .

satlsfactofy organlzatlonal arrangement for teachlng and

L}
¢

; learnlng, (2) f1nanc1al rescu}irces avallable to a school had

no bearlng on whether it was orgam.zed on a trad:.tlonal or .

flexible bas:Ls, (3) flex:l.ble schedul:l.ng placed more

exhaustlng demands on teachers' t1me than did a trad:Lt:Lonal o

a

schedullng alded in brlnglng about a change in the role of,

r

teachers‘ and (5) students accepted more respons:.blllty for
90

thEJ.I.' own- 1earning. The study concluded. that,,wlth‘only‘.

. ) . .
1 . - R 1

_'.l . i . N . ] N , 'e v W . & Y.
¢ 20 J.R. Duncan, "A Study of Teacthers' Expectations of

i Flexible Schleduling ip Three Selected Secondary Schools.” .

(Unpubllshed Doctoralhd:l!'ssertatlon, Indiana Un:.v‘ersﬂ:y,
196?): PP 217-219.

' | K/‘ | o
' ; ) 5\ - .

L

4
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O

iy unsubstantlaﬁgd mytﬁ

.
[

,behavior as a result of additional freedom; .(2) college

-.the'school,s halje;_(S) difficulties .in prov1drng-adequate .f

) 3 B
y - 76
- 2 v & . ’
- b
a few exceptions, teachers' attitudes were more positjve ° ¥
after . one Eemester's exposure to flexible class schedules
-and teacher-resxstance, therefore, appeared to be an’ ‘
" @

P or.

o
.

Lelgh reported 5ix lmportaht problems encountered

‘

1n thealmplementatlon and admlnlstratlon of a flexible class

schedule- (l) some’ students demonstrated 1rresp0n51ble i .

-

requlrements were restrlctlve of exploratory courses.
[}

“{3) the school board, parents, aud‘gubllc‘were.very
crltlcal of unassigned time; (4) state requirements . . '

concernlng graduatlon credlts;'and {(5) egal requfrements.. )
of teacher superv151on of studentq at/all tlmes.g} v ¢ -

One secondary school reported Seven major problems

as a result of 1mplement1ng a flexible class schedule.

¥

They were: (I) the=fac1llty, designed for traditional v . '@

L

organlzatlon of 1nstructlon, was not conduc1ve to flndlng

L

rooms for 1ndependent study, or large and small study

droups; (2) the library. was too noisy and 1nadequate,"
(3) the staff could not keep track of those students unable

to handle extra freedom* (4) n01sy and almless wggderlng in

r 4

. K X - *
5 B . . o
o
4 | :
Al i E 2
v + - i

‘.-:'91

" . Q : " .
. G. Lelgh "Blg Opportunltles in Sma}i Schools

Through Flexible-Modular" Scheduling;" Journal of Seéondary

Education, '42:-77, Aprll 1981, ; @ & ; . -
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- "teacher planning time; (6) coo:dinating and sgheduling

e - students, for extra curricular activitiés became a .constant

:

source of confu51on and 1rr1tat1qﬁ% and {7) a pronounced "
92’ '

-

increase in the 51ze of, the staff

Once the flexible schedule had been implemented,f

'Sleighi contended that a_numbér of problems continued -to

arise just as»they did in traditional organization-pattefns.
The new organlzatlon led to. constant change becausé/;;::hty

[ ‘ . and communlty attltudes tend contlnually to demand 1nnovat1ve

footor ‘_.processes.g? . . . I '

51e1ght identified numerous. post-lmplementatlon .
8 . B - - . R
fo . problems in admlnlsterlng a flex1ble class schedule and

L

indicated. that many of them were common to “the admlnlstratlon '
- E L3
- . .of traditional or flexible organlzatlope. _These problems
included: o T - T
“" 1. Difficulties are encountered in logically "-. .
' : developing* and setting subject desdigns. - .
° - . 2. Establishing schedules'for final examinations, i
assemblies, and xtra~currlcular act1v1tﬁes <
becomgs more complex. } SR

., P}

o AT : 3. The admlnlstratlve load is 1ncreased in
) ’ nearly every perspectlve.
. ) ? L] - . )
.- ; 4 7 Determlnatlon of -how many mlnutes of class e
' . ftime and number of credlts appllcable for each

" - . '
» . . . . . . . -

-

L 22 "Five Flexlble Schedules that Work . Natloné
- \_, Schools, 82: 28-29, August, ‘1968. S
T 93R H. . SIe1ght, “Admlnlstratlve Problems as ‘a Result

‘of Flexible Seheduling and Team, TeacKing,” Journal of ‘
Secondary Education, 42: 360,  December, 19367.

Lt T . . - . i 4 . -, - _,.:, .
I L] Yo, ‘ . " - - e & - T"’ ' . o o '
1 -1 N . ’ + - 2 1 .
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13.

"especially when dec
day for students and’ faculty

'Analyzn.ng .and adjustlng ad,mm:.stratlve tasks -

course offered in the program of studles B

becomes Jcomplieated.

_Lunch.perlods must be established and in so
doing, considerations such as split or
universal lunch périods, what is te be done
with non-scheduled students during lunch, -
periods, and working such students into the
schedule deserve extensn.ve admlmstratlve

deliberation. o . s o

Length of .the school,day becomes a problem,
,t(:llng what J.s a reasonable

Remodellng for lavrge and - sfnall group
instruction and.independent study presents.
Problems in administrative decisions related.

" to the selectlon of materlals, areas, and

design.

: - " . ..
Dec151ons related -to audld-Vlsuaﬁ‘ gcu:l.pment ’

espec:.ally in regard.to portability, quantlty, T

and location becomes espec.‘tally dlfflcult.

Problems related to the purchase of proper B

’ 'materlals supplles, and equlpment ‘become

pronounrjed . w !
SR A .
Prohdlrig for teachers' pl'annlng time is a

- major problem. -1t includes aspects such as a_

" time when all teachers, can meet, places where . )
they can meet, "and personality ccnfllcﬂs A o
- hetwean members of teaching teams. '

w
2

and a531gnments in a flexible organlzatlon is
more difficult and time consuming thax‘x in a
+raditional organlzatlon .

Attendance pr0cedures are compllcated and
consume more administrative and clerical time-
than in, a ccmvent:.onal drgamzat‘lon.

In-service teacher educatj.on programs becomé&
more pressing. in a flexible schedule’ 'and thus
additional -financial expenditures requlred of
the school become s:j.gnlflcant.

-]

I 1



- opinion

' t.{l’:letﬁer. a.
| . schedule.

well awere that ;‘the'ir suppo'rtiofa it-'w;—s based’-u'pon
' empi'iric‘ér:.obs;eruation, 'theoreticail s‘oundnes‘;s,. aﬁd/or -
95

L4

. - lj‘ )

The problem of how much.to involve students
and parents. in planning and yet not inhibit.
the school staff fs aggravated in the -
pursuance of a flexible schedule. .

Problems in stafflng become pronounced.
Teacher load, mnutes per week they teach,’
adding new teechers, substitutes, unanticipated
enrollments at the beglnning of the school
year,. assigning new staff members to teaching

teams, ‘are significant problems and tend to

comle.cate staf'flng ioglc.

D:Lfflcultles in locating students and teachers
are considerably greater- and more complicated
in a £f1®xible organizZation than they are under

a- traditional organization for instruction.?4

Research has provided _iittle help in ‘detérmin_ingf

flexible schedule is better than a traditional

f

.79

In 'fect, proponen'ts. of _flexible_sche_duling' were '

v

. In V1ew of the foreg()ln.g, 1t 1s obv1ous that

a

program evaluatlon could become a major problem for .

admlnistrators 1n 5chools pursulng fle:uble class schedules.

The future must see'som

e kegorous evaluatlon aneducathn_al .

'Il

Manlove and Beggs,' QP_.-C1t.', pp. 90-98.~

-
- 4 - * ’} 'y
1 . . - . i

T v .

9L‘-"'t\latio:naﬂ_ Assocla‘tlon of Seconda‘ry School ¢

Prlnc:l_pals Set’ for 5-Year’ Innovatlons," Educatlon News 2:

Hay 1968.,

- Yy ) £ o
. m.novatlons such as flexlble .=.‘.c:hec1ul:.ng.96 .
a ' ‘ . ) A SR \
, *¥Ibid., pp. 361-363. . . T,
s g5 LN, . - - e ",:'"_I

]
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v

As dJ.ff:Lcult as ,J.t may seem, 1nnov’at1ve prlnc.lpals'

v
§ "

L ]

of the edtlcatlonal prog’ram.. 'I'hls sectlon 1llustrates .
. i s G » .t
= .\ 3 ’-' *
’ . sevefal ways in W’hlch this may be done. 8 .
I ’}: ’ c ¥ A R T . ? g
A -L S:mele Block Schedule - =
o X . 2 2 - X :
v i In d‘epartmgs from trad:.t:.onal schedul:.ng paitterns,

L Fl @

o

-

.2 the s:.mple block schedule mlght be con51dered as an easy

" & & flrﬁ"t step. A],i‘.'hough such a -schedule restrlcts teachers to

have proven Jl:hat the master schedule can be made the servant

o a relatlvely Short block o‘£~ t::.me,' 11‘,3 does allow them to share
o st.ude.nts. fac:.l:n.tles,, and equiﬂn%jt also e‘ncourages

e " . crea{:es an, opportunlty for profess:.onal growth

.

HE t,’

» [

independent study .
‘ "3

\

4

& - =

o - To accommodate teach:_ng teams,

-

.

& . 1

: ‘.member o'f"'a team, an 1dent1ca1 schedule.

? teachers fcu:m a team to teach Engllsh, each should be

ol - beneflts from more var:l.ed learnmg exper,:l.ences such as ..

" large—-group 1nstructlon,' small group :Lnstruct:l.on and

Fo'r- fexample y

cooperatlve plannlng, elmmat—es dupllcantion of effort, and.

r

-scheduled to meet dlfferent sectlons of. the same’ course

' LI = i

i .

. ~ © . during the.,aarqe per-log'i,. as J.ndlcated in Flgure 3. Not:.ce'

.l

o R Sbmewhere durmg the day it _1.5 essent:n.al that teachers A and

- - B share a conunon plannJ.ng PEI‘lOda Figure

aF: L, . that thlS is a portion Lof "th‘e‘/dally schedule ‘and that e

5

"-.
oy,

-‘

4 and 5 shéw tWD B

y -

-The s tudent

3

one mere 1y : gives each

if two

IR
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B & .-
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-, - r .. - !
-' d “ , Em' " A L] I
"M 'FIGURE 3 .
\ L  SIMPLE BLOCK ‘SCHEDULE _ .
' - e 3 § L Ju . l\ ) % F
Period . ‘ : _ —
g Teacper]A ; Teacher B -
o gy i " Eng. VIII Eng. VIII -
s _Sect. I ! 0 gect. 27 - "
b - {30 students) - +71 (30 students) | . .,
=) P . - ‘h i -
ot ;
s ! o 5
. - } Planning Period Teachers A & B .
. 5 . ‘I
" a . ‘. & . e - /.-\ of a
‘ ' -, FIGURE 4/ -
N g b 3 s ;_
' ' SIMPLE BLOCK SCHEDULE: PATTERN ONE  °

Teacher A
Eng. VIII
S'ec t - 3 la i

(15 .students)\-

" Teacher B

Eng. VIII
Sect. ‘Z2a

{15 students)

~ Sect. 1lb and 2b

(30 students),

Independent Stﬁdy

. 5 o‘ -
. N ; i Y e 5 T ‘-
) FIGURE 5
. ) * I : F.
. SIMPRE BLOCK SCHEDULE: PATTERN TWO
Teacher A ", ‘reachér B - | .
Eng. VIII | Bbgs WITE .
" Tutorial “ Independent” Study - '
(10 students) .. (50. students) - .
- | . ' i- r - - ; - &
h‘ , . 1 ' -
) . i w e




Back—-to-Back Schedule

.sc’hedule, an admlnlstrator may 1ntroduce con51derable

of the pbséible -patterns'athat may be .formed from this type
< o

schedule.”’. ; K g =8 ¢ i

?
' Worklng w1th1n the framewor;k of a tradltlonal

L +

—

_‘flexlblllty by 1ncreas:.ng the nuﬂer of time blocks from

one ‘to two. shown_ ;n the follow:.ng _f_:.gux:es are variations
of structure involving two English teachers, two social *

science”teachers, .and 130 studéhts schedul@d. "back-to-back"

Ohio: Eﬂucat:i.onal Research Council of mers,ca, 1968), p.

$

28 IbJ.d. r P

4.

in a- twb—p‘eriodIallocatioﬁ.gg' ' ) '. canl 8- g -
» . <+ ¢ " FIGURE 6. . e ,
BACK-TO-BACK jISCHEDUpE' pome L 4 ‘-
. L . T'
Period — , _ - - _
‘7 . | Teacher A | | Teacher B Teacher. C Teacher D , |
. Eng. VIII Eng. VIII S.S. VIII | | 5.8, VIII
""" Sect. 3 Sect. 4 ‘Sect. 1 Sett. 2r
(30 pupils) (30 pupils) (30" pupils) | | (30 pupils)
- 1) '
) Teacher A'| | Teacher B Teacher C Teacher D . | . -
IT Eng. VIII Eng. VILI S.S. VIII S.5. VIIT
A Sect. 3 _ Sect. 4 Sect, 1 Sect, 2 .
(30 pupils) (30 pupils) |+ (30°pupils) (30 pupils) '
P ) 97 £ :,‘. 3 e
H.S. Davis and J.E. Bechard,

Flexible Scheduling (Clevelard,
"_““)“_‘lﬁz. .
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. ' v R . 83
FIGURE 7 ’ :

oo e , 3 .T o

BACK-TO-BACK SCHEDULE: PATTERN ONE

> KL - : 5 3

3¢ Tgschers A &B “ Teachers C &.D

: - Engs VLLL "*Planning
_Sect.1,.2, 3, & 4. ;
(120 'students) Period 4
s .

R o
Teachers A &'B" .

'Planning .-

‘Period .

(Teachers ¢ ¥ D -
§:8. VIII L

|'sect. 1, 2, 3, & 4

{120 students)

-y

V)
'
+
L
. il
‘
L
3 ]
]
y
H
'
-
't :
)
' .
.
L )
. *
I n‘ =
0l a - N
]
T .
v )
~ - »
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reachers A & B or C & D

. [Erg. VIII or S.S. VIII

1la

Eng.

Eng.

3b

Eng.

da
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- . . VIII | VITI|VEIY, | V31T 3 vItI |VIIT |VIII |vIII
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n"Iﬁtengggzgiplihary Schedule ' . y . w.. o - 0"
P -~ d - . . 5 c‘ . -

This method of .

sch ullng is appropriate ‘for® small schools where there is

usually only one'ﬁeécher'for éach subject. A team can be

‘composed of two ‘or more teachers of dleerent d15c1p11nes.

'Figure 9 illustrates a block ‘of three periods that allows

gxbidi r p. 8- LT

;hg team the optiqn of using them as they see fit.gg,
FIGURE 9 - e =
' '.‘ "" Q » s ) 4 "
INTER—DISCiPLINARY SCHEDULE .
Period £ w : -
: .. méacher A &' B . b
© P . ud)
I i Study Period,. Sect.:I & 2 '
b (60 students)
[ o A%
. Teacher A. . ,Teéchezi' B . .
11 "Eng. VIII . - Math VIII § e
; Sect. I Sect. 2
"~ (30 students) °* (30 students)
" . \
) R Teacher A~ - . Teacher. B \ WL,
LY b. . L r .
1T Eng. VIII Math VIII .
. - ar . el SeCt. d 2 : SECt- ']- ) j‘l
. . '{30 students) . (30Nsthdents) I
o 9 . ¥ .
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" 'lao'th sybjects.

~

H

_.' b

. W

and space, one f the easn.est to 1mp1ement is the block

1

When a .-seh‘qol dec‘\ides‘toz make a _xs‘dhbol'-h':_'id_e_;

.
b ”

schedule.

_tﬁat' team me'mbers haver fo-u"r modu.lés’ o:t’ t'im'e 'al-:lotted.fo"r

; 'teachlng.

Looking -at the mathematiqs;-seience- tean{;" we find

Flgure 10w-.=sh0ws one type whlch makes use- of team

&
4

40

wtn

o

together at all times.

separate math and science 'teams.

.are responSJ.blé for puplls 1n dlfferent grades in three of

’

Others may prefer to- work ‘as ,

;" ‘School-WideBlock Schedule

n——’, d

"

the, fouz: ac_adem:.c blocks‘ of time.

is free for pl"ﬂanning.
100

here.

]

S

a - 4

L]

E

L
r

scheduling comm‘it:inent to take better advantage of time,'

talent,”

Some ’ teams may correlate content‘ and werk

W &

bcase, tﬂese teachers '
¥

The remalnlng tine bloc}c .

-

ul.

Note the use of a 20 mlnute module

" P

L'

L H

L3

(Variation)-

b

School~Wide Block Schedlile

In contrast to the Block schedule shown in Fijure

- }0, most.teams in the’,second' type of ;Slock schedule

1

(Figure 11) teach only one grade level. .

For- exampleg the Un:l.fled Studles Team 7 teaches Engllsh,

SN\

social studmes, mathematlcs, and sc1ence to cnly 7th grade

—

This§ schedule -is

: designed ‘to allow. i:ross-—"(iisci;li'ne teams to function with

‘ groups of students within generally longer blocks of tlme. ’

-

100

-
ot

10.

*

-

-
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Module -
1-4 .

5~8
9-12,
13-16

.‘,

o . + S Sl -
. EF L
5 p 9 4"
[ ) “.‘. ’." .: -
.‘ " " . 4 ¥ " ’ ._.’_a ) " t.
A i e FIGURE 10 - = .
e N, . Plumagg ¥ e 5 R iy Y
- - SCHOOL-WIDE BLOCK SCHEDULE - .~ . |
Grade ‘7 - Grade 8;'-= P ey Vo Gradé. 9 -
Mathémagiqs'. ¥, \Languggé%%rtsg“n' N Humanities
19 L e P R T L I N
.. . -Science . i " " Social.Science | Foreign Language
Industrial Arts:’ Mathematiés: - - Language Arts
’ 1 3 - - ' = ‘-l ’ .-'- _.‘ = 1 - = T ’ . . '.
Physical Education * ° "Science_ :Social Science -
U e e R S : - i WA 0
. Humanities. . _Industrial Arts *, Mathematics -
Foreigh Laﬁgugge ‘,-Physiéal”Educaﬁioﬁ. - ' science

t

' '.-I;unc‘h‘f Baﬂd,-Club Meetiégs,‘fﬁdependen;.Sthdy'

e

Language Arts .

‘Social Science

Humanities
Foreign Language
B - - B o

- Industrial’ Arts -

Physicai'Edﬁqatign
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e~ p *+ ¥, -
g " ) K
~ L]
.
. = = -
. -‘- 3
N - AN
e s - o .’ 1T



* L . 4 .
.f' . .‘ R . T
- * o &l - ¢
g S - : .
1 ﬂ: _ . \ - *
o ¥ "t N
.
- - . ‘ <
TR : . |
. - .o [ :
' : .
'I
) FIGURE' 11 .- .
. E - [ e o .
. ‘. o ) - - ’ . (3 .

S . ' ' SCHOOL-WIDE BLQCK SCHEDULE (VARIATION) - R

_:% .. -Module . Grade 7 cem . . @Grade 8 + ° .., Grade§- . .,
R : ng' Fine Arts - T - . ¥ L - — I s
T - . RN - . . '- . . L - .

F.l

- 4 N ~ R -

3 *Physical Educatio : .Team 8 . N ' Team 9
4 ‘Team-P ?QEL’ . _ . . . o

i SR N ) ,

tos . ' ’ L ..
- . - -, - - 0 ¥ - : . AL o
Unified Studies . Physical Education- o o

oy LN

Team 7 ' ) ' - Team P NEEY

. Lo - . 2 L{].I}f:h . .

‘/ o . Lunch K et T

-

- =
= caml @ ~J

L . "Lunch ’ ) o _Fine Arts |-~ physical Eﬁucatidns_i
c _'12 ] E . Team F . Team P N
- - 13 R ) ’ v ‘. " : : - ~ DR S ;_' - ‘.- ’
14 % - " N - . P ) T S . X '.
'—— . LI B o, - N ] R . Lok
15 4. el .0 o ' o L -
16 Unified Studies = |° Unified Studies 5 . -
. Team 7 . _ o Team 8 - ‘- ‘ ; L
17 .. ) : "t - T . - . . e . +Fine Arts
18 . - . ) ~ i P . -
. o . : L _ ¢ .- ¢ Team F .
. — : y . T .
- .- - B ' ‘ ‘ h ’ ) (" |
.' 2 . ’ '
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students. ’I‘he team makes its. own dec:.s:.on as to the amount

of time to be spent in the various’ subject areas., These ’

demplons a._re Ba\ed upon the educatlonal needs _of thelr -

: students'. .In this schedule, the academlc "teams remain . .
w:Lthln the:Lr grade levels whlle the phy51cal educatlon and
flne arts teams travel through the grade 1evels at dlfferent

times during the’ day ‘While -these spec:lal ?s operate,

the unlfled studles ts\eam is free for plarm:mg.lcll

'
n

-
LR

‘Figures 12,13, 1#'and 15 demonst:ate how a -
9]
e may be re-arr ged w1thout changlng .

Rotating Schedule "+ -

conventional sche

.'\9

'the basic design. Th e schedule arrangements are 1deal as '
I P .
initial steps to make a staff, awdre of“‘the advantages_ of a;

]

- flexible schedule. ' S - . . -

c'E‘lgure 12 is an alteratlon almed at rel:.evmg ~ -

£

- monotony and fatigué. . Last—hour classes; when teachers and’

. students are rriost' tired, are ‘rotated. Note the fourth or
k , : . L - /
lunch perJ.od remains constant._-. ' ; o i

"1 . F:Lgure 13 :Lntroduces- anojer‘ drmen51on.#'1‘hls 1s - /
the rnclu51on of a seventh perio :|.nto a —suc perlod day. |
Prov:l.s:l.onivof x and y per:l.ods ’opens u};.) Imany vpces:bllltles. - .
- F
These perlods can be placed anywhere in the SChedule_' and‘
. . . '

| . R . . P , -

N 01lypia., p. 12, - 0 - ‘ e

v

r
%
oy

£,

b
T
"\
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ROTATING SCHEDULE IIT - :
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- R Minutes - | o ..
. L] L] -Per J .
) \Period M s W m oy ¥ =
ks 32 TE~1.% 1 &1T% 1,¢ °
: - 45 27 |1 6| & 3 ‘ ‘
& A , e 3 ; : e
60 3 Z2 |1 6 4
o GG 4 3‘ w ‘2 ]; . 5 £ .o v N
- - -
> ’ 90 5 4 3 n 2 L 6 ‘:'
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. 3 1 i
- * FIGURE 15
¥ ' ROTATING SCHEDULE IV P
> Periods | M T | w - F
ST 1 i
1 2 ,
1 U 2 2 | 2
III 3 3 - e
- 4 :
v 4 ' .4 i 4 . '
» L 5’ 5 _ 5 :
i st . 6 .| s _
’ VI 6 -6 .6 d
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. may be used fb"‘r- any pu_rpose."

FJ.gure 14 ruses the rotat:.ng schedule as a base and

) ‘adds.. varlable period 1engths._ The r_otatlon allows eech

teacher to exper:.ence a varlety of time blocks and to’pldn’

! - t

approprlate act:.v:.tles such ag 90—m1nute lab perlods, etc.

L]

FJ.gure 15 further J.llustrates how a tradltlonal

schedule can be made more flexlble by combz.nlng class

N

per-iods on-various days instead of rotating ‘ Where teachers

r

are already *scheduled back-to back thlE offers further '

,flexlbillty.loz ‘ _ .' o K Lo e
l' - .:‘E. . B- . . Al
FlexJ.ble-‘Modular Schedule ey . _

The flexlble schedul,e has been dlscussed in detail -

1w

oo

':Ln an earller sectlon of. thJ.s chapter; however, F:Lgures 16
and 17 ‘are presented here to illustrate the nature of both
the stuc_lent -and teacher schedule. Note the ‘{arlable time

: periods,l frequency of subject meetinge petr cycle, size of
' 4 - ) o ]

i

- groups and ' room assignments. . ’

No schedule tjuarantees bej:ter" education. ' Before -
. ' ° Q - . .
"changing for the sake ofschange” a. responaible staff will

determine whether or not the present schedule enhances the

o r

attainment of soung- educational objectives, If not, then
the schedule should be changed to fit the program, rather-
than forcing the program to fit the '.sc;hedul,e.

. ( . o
' -
-on P . . ! " .
: - 4 + (L]

. [ ! .
1021p34., p. 16. oo \ :

v“v\‘ ) ' ' ) .‘ L Lo ' - : . B

.”’1 s ¢
. .
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: 5 * FIGURE 16 . - ) _ g .
- »FLEXIB;LE—HODIIH;T SCHEiJULE-! STUDENT SAHPLE o,
) _!. R ' . ) . _‘- . ) , . - Q! f ‘_
* Module Monday Tuesday Wednesday.” °© Tfiurﬁay | Friday #
1 Geography - _ Ceography Biology / Geography |English
2 Small group Small Group Small Group Small Group|Small Grogp\ .
5 | Room 110 ". - Room 110 .ooer - Room 110 . | Hoom 111 v
. .Laboratory . \
4 I.8. I1.52 Réom 126 1 1.8, 1.5, -
: 5 ‘g(pupil‘option)_ - 15, X /- 'J‘.,
. . M “ 3 . - ’
6 Open Lab ; Art Physdical. Science| - Aty ! Phys. %ﬁnce :
N 7 I.M.C..- | Room 118" | . Large Group. Room 118 . S:ilt'.gm P
. <L . ’ - .
. g | Lounge - . Room 203 Room -_206
9 . Arto " . . ' . ‘f: = -
i etcc ': ;‘ I-SI IISO ‘; )
. 16‘ - . ] I.S. .o, . \ _ ¢
+| Lupch .t Lunch Lunch Lunch %
11 . . ¢ K
©12 1.5.- Lunch ! 1.8, Language- . -
.33 ‘ Math L ‘--Math . o Lab ] I'.Sf.
Large Group _ o Large Group "
+15." |% Room 119 1.3, . Room 119 P Math
’. . o - " B .} Small Group
16 T 1.8, . English v '{Small Group|®' Room 201
17" | Physical Sefence Lafge Group -
. 18 Small Growp |* Room 121 1.5, :
= oT ¢ . 'IISI - -
l¢9 Lab Biology ' " Lo 1S
20 _ Room 206 . Small Group |Blology h
Lo .ot Large Groupf. ..
.21 7 - I.S. Lab Room 126 v
- e ' " - French * : g
— -Room 126. . : ) o3 - .
22 o Frens]j_ - Room. 109 I Freoch ;¢ ~
23 Room* 109 ' Math T . Math ,
24'.' S Small Group o .. R—""o",‘-l‘w. -
- “* o 5| -/ Room 201 | . ." - : '
. T ) w8 ¢ . (/' ~
2 K y " ! . r::'
: ’ - . rloe - - e s, .
R : o Y :
& - J‘:\ o ¥ I ! T D 4 v Y
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FLEXIBLE-MODULAR SCHEDULE: TEACHER: SAMPLE
LS - . i . ) A
Module ‘ﬁqnd‘é:i; ) ’ ~ Tuesday Wednesday ~ Thursday F_'rid.;:{r .
S et Math I o . Math 1, Lg. | Team -
e, Team Planniog |y, 0o gp., Sect. Gp. Sec. 1,2| Planning *
o - ’ 1,2,30,5,6 o 3, 4] 5, 6, y
' 3 . J}! Room 119 - Room 119 Rath 2
4 | Math I, Sm. Math T, Sm. | Small Group . f
o 5 Group, Sect. o Group, Sect. Sec..1 4
- | 1. Room 203 * -~ L, Room 203 | Room 203, '
.Il 6 #Eo . n . n . ° I ‘c B
-_ "7'’| Math I, Sm. Math I, Sm,. |Math I, Sm. ’
' .B Group?-Sect. Group, -Sect... . L Gruup, Sect. : //
. - 1 2, Room 2Q3 2, Room: 203 .. .12, Room 203 - J
. .9 | Math I, Sm Math I, Sm.. ' { Math I, Am.
10 Group, Sect . Group, Sect 1 Group, fect.
_ 1"3.- Room 203 ' 3, Room 203 3, Room\203
' 11 + . Tunch Lunch LUI_I‘IC;_I |° Lunch’ " Lunch -\
. 12 s Lo ' g '
| 13 -| Math 2, Lg. . Team Math 2. \
14 Gp., Sect. 1, Planning ©or | Lg. Gg:oup, e ‘
, 2,3,4, Rin, 119 |General Math ~ [|Sec.1,2,3,4, Math,2; Sm.’ :
= " 15 i ~ . ¢ ' Riom 119 ” ‘Group,, Sect. .
P I -~ F - 4 . 1
’ 16 ] L o Room 201 .
17 - - . '. . » . --
18 | Gen.Math, Lg. »*  |Gen. Math. Gen. -Math
; ”.1-3. Gp. Sect. 1,2, |- . Small Gioup’ o -Small’ G'roti'g
g ottt Ra 19 .| sect. & ;| sect. 6
. " ~Room ‘201 . Room 201,
z; - A T , et H_,_,;'#; _
= e ® {Msth 2, Sm. {Math 2, S~ . L
~23 " .| Group, Sect. - e———{GLoup, : S S
- ﬂzz‘ .z n_,é‘_._,*»-—--'"""":’_'" Te . .Sect, 4 - Lo -/ ]
ey, 8 ' « - ——{Rdom 201+ - " "{Room 201 ° 6 °
n‘ » ﬂ‘ v I ? .
- ! ’ ﬂ‘ ‘b‘.‘ ) "r -
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_DATA~PROCESSING PRACTICES AND, PROCEDURES . S
. ' WHICH AFFECT SCHEDULING -

s . - .
o -
4 " . . N
- . — —— ——

»General Effects of Data-Processing on Scheduling -

The area of student registration and schedullng 1s-q

™

where the most exten51ve pupll personnel serviée is performed

by data protessing.- Prior to the use of data processing for
. - i ] E . L) * .

Y - ™ e T 4 " Uy
thesé purposes, many administrators and assistants lost . e
¥ y ¥ '

countless days f, the summer making sure that students'.

-~

schedules were ready for the first day of school.

! Dombrow completed a study of manual and unit-record’

3

a

technlques for processing clerlcal data in Plymouth-

Whltemarsh Hf%h School, Plymouth Meetlng,'Pennsylvanla, a 7

. School of l 000 students. Hls primary purpose was to

determlne the p0551b111ty10f more effectlvely ut11121ng the
%7
_time of a school's professional staﬁf. He analyzed exlstlng
. A h o

dleriéal duties of personnel, determined which unit-record

- 4

technlques could help to produce a more simplified and

& L ¥

economical approach to data proc9551ng, and compared present

"

-clerlcal_procedures with thelunlt-record techniques o y

develbpe? through the use of a service bureau.'
i . . @ L@ % T a5

Two advisfng groups assisted Dombrow in his study. o -

BotP educators and dataeprocessing personnel made ) 't
) " \ .
recommendations that .unit- recogd procedures be 1nvest1gated

for taklng over. clerlcal dutles in the areas of attendance,

budget, course se;ectlpn and schedul ing, grading,

——



e l“"‘"\u_.___

an
"

standardlzed testlng, and'textbook accounting.

Dombrow s study 1nd1cated that the overall costs of

r 'scheduling were reduced by over 50 per cent. In addltlon

hm“ﬁtorthe economy factor .of" both time and.monéy saved, “all

documents produced by the. machines showed‘greater. ‘ P
;egihility than doeuments produced by hand. He also found
that schools of smaller size could investigate the ‘
advantagee of date—processing techniques available to aseist
103

‘the scheﬂuling process from a service bureau.

L¥]

A Murphy used International Bu51ness Machlnes

equlpment for his 600~ student hlgh school through the help

x » of the Service Bureau Corporatlon, a data -processing

. subsidiary of International Business Machines. The service
} " T L]
is cohtracted for on-an annual basis at a per pupil rate.

The results of this service agaln provide for vital economy

of profes51ona1 tlme.lo4 ‘s
, 'I'he c:hlef obsTacle to the use of .unit-record q‘;iﬁ _!
equiﬁment in.1950‘was its lack of availability.: Later,

.4 a

103g 5, Dombrow,  "A Study of Manual- and Machiné :
Technlques for Processing Clerical Data ‘in a Secondary. School
-0f 1,000 students." (Unpublished Doctoral dissertation,
. Temple Unlvef31ty, 1960), pp. 268-270, . o

104R M. Murphy, "Data Proceeelng System for the
Small High School," National Associdtion of Secondary. School

Principals Bulletiﬁ 46 ©19-21, Aprll, 1962, - Cn
. . 2 Y, e
3 ' . . “ . T
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Templeton had no proklem in that respect.

"
3

&

]

He described a
_ ' i . : _ »

scheduling plan using International Business Machines'’

‘punch cards, sorting machines, and tabulating machines.

with the assistance of the unit—recordfﬁggnines at "
105

neighbouring In%;ana Unlver51ty

Educators were concerned that mechanlcal dev1ces

. {'a—-ﬁ‘
not be permlﬁtgd,to take the place of sound, constructive.

thinking. 'Manléy and Holt wrote in 1959 that there is a
- strong tendency to\make the daily time .program, student

-programs, teacher prbgrams, and other factors which .enter

into schedule making canform. to the mechanical. system used.

They stated that. secondaky SChool administrators who nse’

mechanical aids mustngonstmntly be on guard against this
+ . ) \\ ) . \
danger.106 . - \ﬁ : . ;

¢ 4

. W ' ) ’ 4
'In 1968, G. Ernest Anderson reported the’ egistence

‘ of the %gta Proce551ng Pro;ect -of the New England School
Developnent Council. Thls pro:ect ‘was concerned wngy the

entire‘renge of student necord processrng; anludlng .r

scheduling. Anderson stated that this has grown into an

example of—regional cooperation in the establishment of

' 4
‘ --"' . . \ . - & .
s 105 L. Templeton, "The Use of IBM Techniques in
Program Maklng and Class Scheduling,” National Association
. of Secondary School Pr1hc1pals Bulletin, 34: 15-22, -
-October, 1:962. : .

o .
106C B. Manley and C.C. Holt, "What is the Case For
and Agalnst Machine Techniques for School Scheduling;" .
National Association of Secondary School Pr1nc1pals Bulletln,
ﬁ'63 196, April, 1959




.the.lapsed time used in pro.cessing the data.

t

.New Englané Data Systems (NEEDS), a nonprofit organlzatlon

o
whlch now serves 80, 000 students in more than flfty School *

-

districts and six state departments of educatlon.

Assoc;ated w1 Harvard Graduate School of‘Eﬂucation, NEEDS

receives financial support from the Ford Feundatlon and the

United States Office of Educatlon as well as “from 1ts
members.IQT- '

In 1965, Brummitt conducted.an analys%e-of the ;
imbact qgtautomated data proceésing on-pubiic education in‘}
another'regien,_the Ceetra} fshools of New Yott'étate. a

study of the eight schools revealed a unique data—processiﬁg

"technique in’ relation to scheduling at Messina High Sghooll

High school pupils were registered and scheduled for class =~

. by the use § a collator. ' Thls method is more complicated

than some other-sorting'methods ‘but much faster in terms of
' 108 '

Brummitt recognlzed that the punch card or unltw :

record system ‘more closely fltted the needs of most school

Asystems than did the so-called computer hardware. The " ten .

. [

percent of the Central Schools of New York State which were

committed to the pIQCess of automatlon of data processing
. ) N - - . ! .

A 107G E. Anderson, "New. Computer Pnograms Help
Flexlble Schedules, " Natlon s Schools, .81: 20, Zune, 1968.

108

B.R. Brummitt, “The Impact of Machlne Data

Proc9551gg 'Systems on the Central Schools of New York State.”

(Unpublislied Doctoral dissertation, Syracuse Un1versxty, %
1965), p.26. o , _ £ o -

i 93’ - "

a
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were, on the wjgole, enthusiastic about its ad,vantag';e_s. One

of the'great'estj‘effects was-the ‘manner in which.student e

échedu__l‘iﬁg was a'_ccompl'i'shed.l’o‘g_' ' C . o ,

According to Grossman, today's able administrator

is being challenged by the increasing complexity.of the

-

challenges of new school programs. The most successful

' decision makers will be those who can best plan,.process,
J'.'nter;'nre{:,. and implement these new designs, using oo
automated techniques.llo However, ciespite the potential of

. ~ - M -

daLtal-prc:)t::essnlg,n a carefully drawn up and systematlzed

: approach to J.mplementatlon is requ.l.red before any ste
-' A
Ens is’

‘towards the automat:.on of an aspect of school oPeratl

N -

takenz Bushnell and Aller® reported that automation demands e
' Systema;tic ‘planning, and thinking, for therein .li€s its ' N
promise. and the solution. to complexitie‘s.l_ll_ ot X

P -

Computer Schedullng

In th:x.s day of computerlzed capablllty, the tJ.rne— B

consuming and laborious man;pulation _of colored bits of . _ 2 -

¢ , ' ' : . a -
paper is no longer necessary to build the master schedule.

RIS
T

s . L -t
— - -~

I - .
o 1934, pp. 1231240 ; S ,
S 110A 'Groésxﬁan, "Data Processing: An Answer to the
.. Shackles of Paperwork and Decision Making,"™ National
;‘ Association of Secon.da;y School Princ:.pals Bulletln, 46 18 )
Aprll, 1962. ' ] T

ulD. Bushnell and D.W. Allen, gﬁe Com_puter in .
Ametican Education New York: John Wiley and Sons, Inc., 1967), p. xiv.,




" e

" rules which would direct the efforts .of the programmer in+

' the secondary school schedule constructlon process. Th}s ‘was

Even the modest 'size high school; some'diStahce from a 1arge;

city and possessing"no computer-of its own, can have .~ - ' .i:
' 133 . . . E"

? )

i computer assmstance at a reasonable COSt. . 3 : et

. J . o + -
r P ¥ 4 " . 4

Inltlal experxments in computer schedullng were_'

applled to college schedullng. One of the earllest was

L

Blakesly's at Purdue Unlver91ty in. 1956, whlch almed at v '

+
I - . .l‘ a

devising a computer system for regls erlng and schedullng. |

L=

WhEn Purdue- Unlver51ty changed over to a- computerlzed class— ; x
¢ Wa CIN S T a-'_':

schedullng system, students got thelr first ch01ce of i f . i .

1 I 1 . '\ a " 1
professors about 78 per - cent ‘of the" blme, compared to 22 per

cent Ander the old manual system.;l3 - RS : & K o

B . 5
" .
t . " .

In 1963, Boyles saw. the’ need to set ﬁprth theoretlcal
developing a program for the utlllzatlon of a computer in N

accompllshed by establishing the criteria by whlch secondary
. i = F P - -

. schooll schedﬁie construction factors could be ideqtified,. ‘e

classlified, and rated. Then, Boyles identified, classified,
: ! . !
and -rated. these factors and attempted to differentiate . c gy I

" between those which could or could not be manipulated by an

electronic computers . - ¥ | "

2 -

112J J. Janes, C.J. Sallsbury, and R.L. Spencef )

Secondary School Administration (New York McGraw—Hill Book

‘Company, 1969), p. 282.. _ ’ 2 o -

7

113J Ia Goodlad, J.F. O Toole, and L.L. Tyler, 1

Computers and Information Systems in Education - (New York: = 40

" Harcourt,. Brace, and World, Inc., 1966), pp_.TG s & P by

+« . b {



'r deCLde the feasibility vof handling them on an electronlc

" computer.’

1dent1fy1ng the factOrs.

—

1,

‘than the opposing conflicting single~section
Isubject. . e .

opposite three single-section subjects;

Schedule a subject with four or more sections

Hndes worked wlth slx selected hlgh schools in

* -

1

Schedule: classes so that the subject code
and the room code are equal as far as the

L first digit of ‘the 1dent1f1catlon code
_number.

&

Place single-gsection subjects into the
schedule matrix after the fixed*time

3

‘activities. 'and before multiple-sectioned

subjects; place all conflicting single-section
subjects in.the matrix at a timé periqgd other

L

- 3
L

Schedule flxed t1me act1v1t1es prior to the
scheduling of 51ng1e—sectlon subjects.

<t

'Schedule a slnqle*sectlon subject OPPoslte

a subject being offered in multiple sections -
or opposite a subject which has not been
chosen by any- of the students choosing the

orlglnal 31ngle~sectlon suhject.

_" [N

Do not schedule a two=- sectlon subject opposlte l
' two 51ng1e—sectlon subjects. P

.
.

}
Do not schedule a threefsectlon‘subjectg

b |

opposite any subject regardless of the number
of sectiong in the oppbsing subject. Howevet,

‘do not schedule maltiple sectlons of the same

subject at the same time.

* - - -

Schedule ‘classes only within predetermlned

'tlme limits of, the school day.

'Code subjects 1n such manner that they w111'

be scheduled in the t1me period represented

by the code.‘

' a group of pr!nclpals and to a group of computer experts to

101

The factors were then submitted ‘to .,

The willes pro;ected 1h\hls study were as follows:



. 10.. Code any double perlod subjects in such
T . - -manner that two consecutive perlods will be
) Yy -allowed for 1ts time perlod.

e . 11. Limit all teachers except those coded for
U g - _ A fewer perlods to flve perlods of teachlng.

“12. Rate teaoctrers by a code in relatlon to the
: . subjects they can or should teach. Assign
-0 . 7 '  subjécts to teachers according to this

. ’ _ rating. 114

. The success of a brogram as complicated as the -

automatic scheduling of students into classes demands good
e W Qrganizationﬁgnd mahagement. Most administrators have read

descriptions in the#newepeﬁers'ébouf a few schools which

- cases, these Bchools had missing links in their organization

. ¥ =] L =
.+ and management of the computer scheduling'%process.l15

.' " » i " ) ,

" Prance comﬁleted a doctoral study in 1964, at

" o . LA

" _which time she developed a handbook of procedures for

lf‘

petso&hél 1nv01ved 1n computer schedullﬂg. It was to be

‘used in ‘the secqndarz schools ‘of Dade County, Florida. @as a .

. -+ ¢ _ result of developing this_handbook and.ﬁesting its use with

the_schools. Prance made the following conelusions:

f : 8 . .,

ST , . = = el ' , v
S B , 114 s
S . v N.L. Boyles, Theoretical Rules for the
. Construction of a Secondary Scheool Master ‘Schedule Utilizing'
.o an Electronic Computer."” (Unpublished Doctoral dlssertation,
. University of Tennessee, 1963), pp. 98-101.

] = " 'Il'i"‘-

2. - 115g p, Howell, “A Study of. Schedullng Practlces,‘

g Procedures and Related Influential Factors in Selected Public.

High Schools of Pennsylvania." (Unpublished Doctotal
dlssertatlon, Temple Unlver51ty, 1970) ,”p. 65. ;

L]
- = o iy B . *

. have not been scheduled successfully by a computer. In many -



county proceed toward £omputer scheddliqg and that in—service

- .and are of considerable convenience,l16 . "

L] ! . &

-

" A complete, detalled ‘clear set of 1n5tructlons

is_negessary for ‘the siccess of a program as
complicated as the automatic schedullng of
students into ¢lagkes. ' The ‘constructiaon of the
Handbook was neeéssary.

Automatic .scheduling of
can provide additional

counsé&ling in the even
conflicts. »

Jstudents into classes
ime for educational: '
of iryresolvable . St

- . ,‘!'r.‘
Accurate data furnished to principals can . TR '
result in better master schedules. C
The process of computer scheduling provides -
desirable by-products in the form of class '
rosters, attendance cards, and grade reporting
cards, which become, automatically avallable

Prance recommended that every’ secondary school in thé S '

~ ‘ r

- t;aining scheduling procedures be .provided for all teachers,

counselors, and principals. The latfer recommendation came

as a result of finding a failure to follow instructions in

. some SChqgls, wHich.iesulted in delay of time, unnecessary,

clerical work by teachers and coﬁnselors,_and.avoideble I
errors. 17 ."'_' . “‘ ‘o = ) _ ) .
. A study of the extent of»computer schEdullng systems t. .

used in the state o New Jersey was conducted by erght for

' the year 1963 ~1964. erght 1nvest1gated the eleven systems

. i . . . . ‘ . Lo \
z - - S LT .

. [] . T " l&--\ :\ ) ) .
116H T. Prance, "The Application of Automation to -

.the Scheduling of High School Students into Class.” (Unpub# = v

lished  Doctoral dlssertatlon, Unlver51ty of Miami, 1964), p. 3. B

[}

11711:1&., P. 58. . o | : AT

o 2
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*
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then in use, compared them w13p previous schedullng systems
.used in the schools 1dent1f1ed and examlned the effects

and advantages of computer schediling. The-lnvestlgatlon

included the .reasons’ that prompted secondary school r o

Ld

administrators to use computer scheduling and the steps‘
involved 1n its 1ntroductloh .

" Wright wrote that computer schedullng represents a

refinement of the machine data

‘or bin method.
.‘1 i -t
ssigns students to

'In computer schedulihg, ‘the comput

classee on the baeis of the master schedule and the students'
: ) : Fo
course selections.. The computer is programmed to balance
" . ’ ) . - * ’ . . !
classes and to avoid 'student 'schedule conflicts. Printed

students’ schedules and class lists ate an output of the

computer.fllB ‘ , : , . ' S

- Wright found that the schools using-a paid

consultanf successfully scheduled'QS,Z per cent of the

[

scheduled, in schools not using a pald consultant. ?he

students as dompared to'the 86.9 per cent successfully
&

computer costs ranged from ‘zero to 600 dollars, and the per

»

‘s%udent cost tended to’decrease as the student populatlpn -

increased.119 . ‘ ' e

Ll k4
Fa-] - - ol

) llaR D. erght, “Computer Schedullng in Selected
O Secondary Schools in- New Jersey." (Unpubllshed Doctoral
\dlssertatlon,'ﬁutgers - The State University, 1965), p. 24.
. ) ¢
o H—'J-l ' ’ ¥ - . P
9pia., pp..7a-19. - T | |

5
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'
2 L]

An analysis of the data‘'collected by Wright led '

It

'y
I

him to the fqlluwing conqlusions?l v ' Lo

I

- s ’ .
l. Previous data-processing experience is not . j

-

necessary in order for school administrators
to succqssfully introduce computer. schedul ing.

2. It is possible for computer scheduling to be’ B

introduced. and used successfully in a school
even though data-processing equipment is not
available within the .school district. _ -

y - o]

"

3. Computer scheduling systems can be introduced D

without delegating administrative decisions NS
to non—professional personnel or to machlnes. .

4. A computer schedullng system can be introduced-

'5. .Computer scheduling is. inexpensive when the .

N omputer scheduling can be of assistance in

large

manually. She 1nterV1ewed admlnlatrators, counselors, teachera,

6. The computer schedullng system ‘can be of

without forfeiting any educational objectlves _
that were obtainable with the previous 5
»scheduling system. . . -

’ ) ) -

reduction in professional and nonprofessional '
labor is considered.

- assistance in determining staff needs earlier
than was p0351b1e with previous systems.

.the development of new schedule ‘patterns and
techniques. 120 S

L}
&

*  COMPARISONS OF SCHEDULING PnffﬁiCEs

\'

In 1966, Marjory Jacobson'dfgzady compared seven
" & "
Michigan hlgh schools' schedulxng by computer w;th five .

othen Mlchlgan schools-of the same size whlch scheduled

12%1pid., pp.; 207-108. . T f/i‘

i . e
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and students. Three areas of the educational program were
seleeted as the bases for. comparisdn: - (1} involvement in

' curriculum innovation, revision, and change, (2} efflciency
¢ .
“ . of the 5chedu11ng system in individwvalizing the student® -

schedules, and (3) satisfaction ywith the schedul;ng system

"as‘eib}essed by’the respondents. v °
Jacobson concluded that computer SCHedullng had

little, 1f any, impact on any one of these-areas. However,

A

o 1nterest in the automatlon of schedullng systems is growing

. * rapidly, and many of ‘the large secondary schools either hdve
or.ate planning computerizéd systems for assigning students

, ) : .

to classes. Ca

& o Jacobson S flndlngs revealed that ' ©
1. Admlnlstrators in the automated schools
ﬁ<bEllEVEd that scheduling is more 1mportant
than their .other administrative duties;
" administrators in the manual schools did not
‘have this conviction.

2. The administrators and counselors in the . S
s automated schools registered greater

- satisfaction with their scheduling systems
o - and believed that their systems provided more
“ 1nd1v1dua11zed student schedules. . -
’ "3. Student responses revealed that a significantly
: "~ _higher percent of the administrators in the

- - automated schools a551sted students in

e : schedulzl.ng.121 . ) '

9 - —_

121

- " in ngh Schools which Employ and Do Not Employ Data Process-—
ing." (Unpublished Doctoral dlssertatlon, Unlver51ty of -
C ylchlgan, -1966), pp. 249 ~258. '

A

| , . g 3 . , .. 106
oo . . 4 r’ . - 1 '

M. E L. Jacobson, "A’ Study of Scheduling Practlces'

‘Mv'
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In relatlon to currlculum Jacobson commeﬂted that

1nterrelab10nsh1ps between currlculum 1nnovat10n, or

L] — €

. currlculum change, and schedullng methods play an lmpoxtant

n -~ r

role in the operation of the educational program cf a schodll 4

4 -

as it endeavors to upgrade the curriculum through 1nnovat10n, ~
or change, and : schedule modlflcatlon.122 = )

L]
L

el Ly

I the educational experiences. of students ﬁj: ‘ . o

'.through the preparation of schedules after °,| S

'Ibeglnnlng of the schaol year. ) _ e

LI L%

James J. Fast compiled a 1lst1ng of some advantages

of student schedullng'%y .computer. , He hsald that computeg—~ J*

-4

Providing more time for counselors to work A
with individnal pupilsAinithe selection of . e
courses to be scheduled; % : * -

. - a -
P&ov1d1ng more- time for prlnelpals to
prepare the master schedules,

Providind” better class placement for pupils 1

summer.’ school or immediately before ‘the | s

Provldlng teachers_wmth-preyfgted rolls C . .
for classes and, in many instances, by ' -

using scheduling output for additional -
pupil personnel appllcatlonsN C . >

Providing prlnted schedules elther prlor to T
or. at. the openlng of school . : bl

Fac111tat1ng edueatlonal planning’ through

the’ avallabllxty of ehrollment, assignment, .
class.size, and related information P .
immediately following the scheduling;- .

&
) -y R
:

— [ = O . [ [

122

0 & ! - . , : . A .
<Ibiﬁ3' p- 253- -, . -.. - i 'Q_ .‘(_ ‘-s
' / " 4 \ . "h - r

[l
-

assisted scheduling makes it-possible for schools to, improve {



A & \\“\ i . ' A - ol s .
W g ""9.0 Permitting repeated revisions of 'the madter
(Y E TRRLE-FI AN a5 r i H .
5 e + . schedule . in orderﬁtoetry various con-
o R .+ . figurations on unlimited\passes; and .
10. Permittihé'unbimited attembts"to schedule a
) Pk «student, which will result in a pro ran of
& " .studies preferred by the student. &
{ ' -8 v Essentlally, the success of computer schedul
. 3 depends upon theé proper selectlon of the people,.
= N e s § .
2 i ; and the compurer program lnvolved 1n=the 51tuat10n.
F"g > prlnc1pa1 a thorough understandlng as to how he must
3.7 "' oL

of succes

reliable,

1 - o

(S 0.

Slmpllfylng accredltatlon reports through
the, availability of data-processing infor~
matlon of school, characterlstlcs, which may .

Ibe used 1n place of the usual report forms-

Balancing the size and comp051tlon of
olasses* sy T

sful schedhllng. ‘Ideally, the computers must be

t, - F-

fast\and relatlvely 1nexpen51ve, the comput

T, = v +

B - 0 » L]

ho

The

"

E'.I

3!‘

¢ 4 program must be'fiexlble so that a school pr1nc1pal need not“'

the machlne,

o &

-

[

il
[ )

T -
-s—‘.,“_

o

- ',,. compromlse ln hls efforts to satlsfy an 1nd1v1dua1 student 5
s i 5 3

7 n . educatlonal heeds — o o J
e p = I The vaflous computer programs vary in’ some ba51g

o t ot

B qualltles

L

as they schedule students. They dlfﬁ%{ in

the ’

"followlng elght.ways:”' -~ _ g * 4?
’.b. i'l . L] _: . .f A J . ‘i 1 .
& i ¢ R N _. T = 4 L 4
E " & 123 ” o
35 . .J. Fast, Advantages Gf Sfudent Schedullng by - .
1 . Computer." N tlonal Association’ of Secondary School Prlnclpals
Bulletin, 53: 30, January 1969 ’ . ' .
("‘ K it E f u ) ) . v _.
’ “. O ’ 5 . i l :'.‘ %
® L a

e |
= I
e

ty "

descrlge hlS _master schedule’ to- the computer 15 a key facet‘- JLaEJ,?



computers._ (They were used for the first time durlng the"

| Academic Simulation rogram (GASP) . 1Both'of these programs

- 103
2 . o ' ".° - T
1. Speed. ‘ g ' ' i
2. TProgram size that}can be handled. )
A | o -
3, Effectiveness, especially in unusual ‘® .
T situations. .- . .
A .Analysis of problems, o _ L

SI th_DSt. : - v " - N

6. ‘Specific EeatureS; .
7. Ahlllty to monitor and, 1f necessary, over-
. ride computer assignments before producing
studefit schedules and class lists. ©

8. Ease of u§e5124 . . , ‘ n

]
- + . )

Allen 'states that two groups first succeeded- in

+

devising relatively'ﬁuccessful master scheduling systems'for

t

——

1964-=1965 school year) ‘ The Stanford group, comprlslng

~R.V. Oakford,‘R Xt Bush “and D.W. Allen,,developed the A

L‘J, r

Stanford School¢Sphedu11ng System (88S8S) The M.T.T. group,

under the d;rectlon of .Robert. Helz, produced the Generallzed
. » " :

generate master,schedules that allow and even encourage, ' ol

) 12 o .
currlcular 1nnovat10n. > . . . \

25 4 -

- 124G5E; Anderson, "How Computers Assign StUdents}“
Nation's .Schools, 75: 70, February, 1965. . -

[
r

125Bu&ihnell,and Allen, op. cit., p. 52. "
o ‘ N ' » -'." : ‘-I ' .o
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Buehnell and-Allen stated that- the real mission of

these computer scheduling systems is not just to weave the
curriculum, staff, students, ahd facilities into'a wholé, but

to challedge old patterns and methods by prov1d1ng alternatives
i

s

‘that can range over a far greater curricular, methodological,

‘and administrative spectrum.126 ¥

Fl

) Oakford commented that the computer logic required - -

_'"for flexible schedulihg is-more‘complicated than that usedﬁ*
by the Air Eprce to track the altitude, speed, and direction
of every’ airplane flying over the United- States at any given

time.127 - S ' . o ‘

Other Developments . : : - ) :

The‘Ahaheim, balifornia school system and the
. - e ' LY.

Brigham Youﬁg Uhiversity Laboratory School are researching
‘ways to implemeq;_nailf Pemand Scheduling, which<aliows

-schedule variations as desired within the traditionally'

scheduled achool term. Here the schedule is changed by

teacher request each day, and students are rescheduled. 28 ';'

r

. Allen suggested that there is now an opportunity

for edﬁcators‘to use computer—schedulingJteéhnqlog?'for_

i;;Bbation. One of the most p;omisiﬁg approaches is the

- .
» - ' D . < v .oy

R 1261bid. ' .

. S |

12.;"D W. Allen and R. Oakford, "Flexible Class v

-Scheduling by  Computer," School and Soc1ety, 92: 220,Smmer,]364hu

N 128Anderson, loc. cit. . . @

g

-



"local staff to manipulate thé variables involved in the

‘sthool administrators, rep;esenting second, third and fourth

. - . ; , s C1d1
development of curriculum-51mu1at10n studies.. Simulation
&

allows the rapld examination of key theoret1ca1 and functional

- questions; therefore} it may well be more important than the

basic service of real schedule constrpction.l29 -

.

Curriculum~simulation study techniques allow the

design of a school,.stated Alien._ If.a new curriculum and
the changes it entails could be pretested before final
, N R . ;

commitment by a school, much anxiety and resistance to change
' 130" ' ' '

might be alieviated - ‘ B SRS

Technology is still ahﬁ@d of human beings in achool
schedullng, according to Anderson.- Administrators are,
however, beginning to pay increasing attention to the

#

problems of generatinhg genuine.behavional changes in bothj

faculty and‘studente.' Obviously, the computer alone does

not solve such problems.131

-

. RECENT STUDIES . ’

. In this study, condncted in 1970, Howell attempted

to determine. the manner in which seledted Pennsylvania high

-

[
a

o

= -
I . . - -

129pushnell and-xilen, op. cit.,. p. 57.. . : \
© 7 1301psa, ; . ‘ T
" _131 U

Anderson, loc. cit.



.class districts},proceed with the scheduling of clésses. S
'By means of (1) questlonnalres to 357 high school pr1n01pals,

and (2) interviews w1th thlrty—51x persons, mostly

pr1n01pals, datawere collected.cowering_the following areas’

of 'scheduling: uniqué scheduling 'practices; the advantage
and disadvantage of the existing practices and procedures;.

'chanées in practices in the 'three year period, 1965-1968,

and the reasons for these changes; course selection practices; ]

and the pr1nc1pal S evaluatlon of hls schedullng respon51b11-
ities and,practlce.' : e ; -
X .
From his flndlngs Howell concluded that:

1. There were four basic schedullng practlces b o
in use for the 1968-1969 school year:
(1) scheduling by hand, {(2) scheduling
through the ‘use of unlt—record equipment,. .
{3) schedullng through the use of edge—punch
cards, and (4) scheduling’ w;th the a331stance
.of computers.

) v L
[ . \ - . -

- 2. No'matter which. scheduling practice was e

» T employed, a majority of schedulers indicated -
that the most important advantage of their
scheduling: pr\ctloe was that it furnished

the best selection of courses for' the student.

-ty ._,.&?
- -

3. . Theke were some dlsadvantages 1nvolved no -

: matter which scheduling practices were used.
However, there. appeared to be more dis-
advantages in the use of hand scheduling than
1n any of the other three methods.

4. Data processmng, as it affgcts‘the schedullng
of students, is effective and.saves time T

© according to a majority of respondents. One- -

third of them would use'Et din- most hlgh .
schools. i - ) - - : S



" University, 1970), ppl

?

.-

5. The respon51b111ty of schieduling was among
the several important responsibilities of ‘
the principals, although a small number of . , -

them claimed that it was the most important
one,132. :

.Schedﬁliné methcds used in the iérger high schools
of Texas;gs:igénveSt%gated by Stegall inr1970. An attemp£
was made to compare the.traditicnalgwith'thc more inncvative
or variablé techniques of scheduling; TO échieve this end,
an iﬂstrument for measuring.curricular fléxibility was - .
constructed to evaluate schedullng technlggcs and overall "
program flexibility. Schools 1nv01ved scond mostly in the
icﬁer half of the flexlblllt¥ scale.- The fact that accepted
"authorities in Fﬁe field ‘devised the scale within the frame~

3

work of existing flexible patterns,indicatéd th&i much can be

~done to 1mprove flexlblllty within phllosophlcal and phy51cal

133 - .

“.limitations. >> . . . ' .

Waxlstudied both'fhe manual and computer method of -

* schedule making to determine which would be more desirable

I

v o4

P 1325 p. Howell; " StudeDf SChedU11n9 Practlces.

- Procedures, and Related’ fluent1al Factors in Selected

“Public High Schools of P nsylvania." (Unpublished Doctoral
dissertation, Temple UnlverSLty, 1970), pp. 205—212. 'Y

133J W. Stegall “Descrlptlve Analysis- of Class .

Schedullng Procedures in Selected ,Secondary Schools in.

‘Texas," (Unpublished- 39ctoral dlasertatlon, Texas A & M
68-71. - Lo .

Y
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.. for uaefin' an innovatiafﬁmlor hlgh sch& The prOJect i : o

e

1nvolved the actual generat:l.on of +wo schedules' one by the »
- ] "

. hand mosaic method, the other by computer us:mg the GASP .
progran. The comparlson was made by ut:Ll:Lzmg welghts

assigned to six selected criteria by a panel*of flve judges.’

Wax presented the following conclusions from the

.data analysis:
. ‘'l, From the. standpolnt of cost alone,-the more
: " efficient method of schedule constructlon
was the manual method.
2. Erom the stahdpo:.nt of adequacy, the hand
' schedule was more desirable. than the c = .
computer schedule. . - '

R 3. In the acgual generatlon the schedules, )
the computer was morxe ef Icient than the . -
hand method. <

4. .In the actual generation of the schedules, -
- the hand method. cost' less than the computer
method. . ] ,
v 5; Preparation -of the input data was less time
) consuming for the computer methqd than the,
~ hand method -
" 6. . The cost of preparing tle. ipput data was’
higher for the computer method than the

hand method. . )
7. From the standpolnt og cost and adequacy., the.
, * more efficient method of generating the . 4
T master schedule was the hand method.l134- .
r f” - . "" - . i »
“134

I. Wax, "A Study of the-Hand Mosaic “%nd GASP
Methods. of Master Scheduling to Determine the More Desirable
for use at an'Innovation Junior High School.” (Unpublished
Doctoral dissertatio,n, Universlty of Miaml, 1968), p. 88. -
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. Wax also recommended that' the juhior high school
L -t . o - L] E " N i

' generate its "méster-schedulee by hand until such time thaE_

complter services can be provided more economlcally and

eff:.g:lent,ly. 135 . B .

« A. study done by Fawcett in 1970, atte:-npted to
determlne whether schedules generated through the .use of .

EDP (electronlc data process:n.ng) equ:};m_ent (1} save

'clerlcal and adm:.nlstrative tlme, and (2) are more effectlve

according - to established crlterla as to what constltutes an
effectwe schedule. Fawcett- used twenty-one s_unllar; high

schools in Conn’ecticut ahd held structured interviews with oA

L
-

'- the personnel of each.

1

. From an analys:.s df the data, Fawcett concluded

that:' ¢ sl - @s 1 B : k
¥ e T, L _ ~ ’ e
1. Since EDP assisted scheduling is frequently ;
. .- a means of perpetuating the existing school

schedule, a gap exists between- the potential
usefulness to be realized from EDP assisted
scheduling and the actual utilization of
this scheduling aid. . : ’ B : —
‘e A flex1ble EDP assisted secondary school
. schedule requ:.res a school admln:l.strator
knowledgeable :Ln EDP. . operatlons. -

e

3. With the exce-ptmn of the complex meodular

. ' schedule developed with the use of high -

speed computers, scheduling flex:l.b:a.lz.ty L
continues to be only slightly affected by -

dlfferences in schedul:.ng procedures. .
" “' " a2

lasIbld - " A B ' I_ 4 .' /



&”1 students assume a greater respon51b1I1ty for their own

L

N

" 4, The cost of EDP schedullng Services is not ]
cy o exce551ve when compared with the personnel
: ] "costs required to produce a.comparable hand-
: schedule. - .
,‘ 5,! '

The production of a school master schedule

by EDP results in increased scheduling costs.
- The results obtained may justify the
add1t10na1 charges.

g
In 1968, Lawson studled flexlble schedullng, to
determlne whether it would serve students better than

1nterest, or abil;\y. He concluded that (1) 1nd1v1duallzed
1nstructlon becomes more of a reality,

(2) flexible ~ -
schedullng makes better use of the professional competencles

t

of teacher5° and (3) course work becomes more meaningful and

educatlon.xﬁ?

£

An investigation to determine the various flexible

plans in operation, the implementation procedures, and

l

effectiveness of each plan in thirteen high schools was done
by Beacom in 1969.

Included in his findings are the

"
&

135R H..Fawcett, “"A Comparative Study of EIectronlc

Data Processing Schedule Maklng and ®ther Curtent High~ School

Schedule~Making Practlces in Connecticut." (Unpubllshed : L

Doctoral dlssertatlon, University of Connectlcut, 1970) , '

pp. 195=-196. . | _ ; . i .

. { i S
) - 137I.R. Lawson, "Flexlble Schedullng in Secondary
Schools." (Unpublished Master's thesis, East Tennessee
State University} 1953), PP- 72-'73. SRS
- P

tradltlonal scheduling, regaraless ‘of their achlevemenfﬂie;el,

P



= f_olliowi:ng-observations’,: . ' SRR S
1.. Few schools indicated that a flexlble schedule
1mproved J.nstructlon.
2. The teacher who has knowledge of the student' 5 ‘ '
' needs can taJ.lor his program to those needs. - ° - -
- 3. Educatlon can be more efficient under fle;;lble |
- scheduling because the approprlate facility, ..
time, and method of instruction are used. '’ | @
. 4. Increased numbers of elective, offering*s can be
- added to the program without the expense of _ .
making the school day. longer. o P
| ) .5. Flexible- schedules can create better O
: ,relatlonshlps between teachers and students. TN

. . 6. Students are more responsible for their own
S ‘education in a flexible plan.

€

7. Teachers are more effective because of the . .

SO e , flexible schedule. 1
I e ﬁ . . "
. ‘ . Studies .with b_asmally the same theme have been
’ . -“rdone by Jé’ar]-cer,l39 Fugate;“? M;:Clure,,l“ Egge,lgl_%

13

it " N

13BJ F. Beacom, "A Survef of Administrative Problems -
of Flexible Scheduling,” (unpublished Master's thesis,
Callfornla State College, 1969), pp. 103-106.

) 139J J. Parker, "A Study of Master Schedules in
' Secondary Schools,"” {(unpublished Doctoral dissertation, '
. Columbla Un:.vers:.ty, 1971).
. - 140J P. Fugate, "An Analys:.s of the Implementation
' Year of a Junior,High School Modular Schedule as it Relates to -
' Peachers, Students, Parents, Achlevement, and’ Grades, " (unpub—
.- lished Doctoral dlssertatlon, University of Idaho, 1970)..

141C T. McClure, "A Study of 'Prohlems and Solut:.on .
s Strategles Following; Implementation of Flexible Class Schedulea
in Secondary Schools,” (unpubllshed <Doctqra1 dlssertatlon,
Indiana Un1Ver51ty, 1970) ' K

‘ ' ® 142D E. Egge,‘ “Séconc'lary SChODl Program Schedullng . v
Factors and Their Influence on Schedule Flexibility," (unpub-
P llshed Doctoral dlssertation Waalu.ngton State Unlversity, 1967)

b . . . - ]

"
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C-‘.iuliano,l 3 Vogth W'right,.l':ls'I'{eac—:.-fe;m'6 Parentl,l“ Heath,l.w

-\»Schrc—umn,149 LaPray,lso’On'weller,ls'l Rog'ers,152 Evans,153

'Brandt,l54 Ball,155 Fleming,,l56 and I':ilc;;'orc_a.l57

1
All of these '

r

“1431?‘ J. Glullano, "Implementation of Certain Flexlble
Schedullng Concepts with. the Aid of Computer Programs in
"Selected Secondary Schools,” (unpublished Doctoral dissertation,
‘Boston University s'chool of Education, 1970).. T %R =

- 1 K
144R L. Vegt, "A Computerlzed Modular Schedule Model
for The Florida State University School 2 (unpublished Doc:toral
dissertation, Flol,:.lda State, Unlvers:Lty, 1967) . A

X anht, "Computer Scheduling in Se&lected
Secondary Schools in New Jersey," (unpublished Doctoral
dissertation, Rutgers-'l‘he State Unlversa.ty, 1965).

) ) 146y n. Keefe, "A Review of Recent Literature Con-'
cerning Flexible Scheduling and Team eaching;".(unpubl{ishéd
Master's thes:.s, Redlands Unlvers:Lty, 1966] ' .

147(; A. Parent, "Speclflc Theorles of Schedullng f.or '
. the Secondary Schools of Oritario, "™ (unpublished Master's
thesis, Niagara University, 1968) .- :

. 148J.C. Heath, "An Investigation of the Economic
-Feasiblility -of Scheduling Certain.  Small High Schools by Means
, of Electronic Computers,” (unpublished Master s thesis, South-
west Texas State College, 1966) o : e

1496 E. Schramm, "Modular Schedulmg' Implementatlon
into a Small School," (unpublished Master's thesis, Mankato
State Calleger, 1969) . —_— . e

150J J. LaPray, "Flexible Scheduling in the Junior
' High School, " (unpubl ished Master's thesis, Utah- State
University, 1968) =

- L]

. 151M J. Onweller, ‘"an Appralsal of Flexible Schedullng
as a New Design for High ‘School Education,"  (unpublished -
Master's thesis, University of Toledo, 1967). ‘ -
- 152 '

H.K. Rogers "An Investlgatlon of Concepts in
.Automated Scheduling for -the Secondary School," (unpublished

Master' s'thes:.s, East Tennessee State University,’ 196?) ’ w. s

Y

lS%R.L. Evans, Nihe Creation of a Flexible ,Sch'l'egiule,“



advantades or disadvantages of various scheduling techniques.

- Pepperdine’ College, 1968)

" ‘cality of the Fle:t;ble Schedule 'in Secondary Schools,"

R : 2 T AR 2 oo

researchers centered their, study around flexible scheduling

dealing with implementation, problems, procedures and. the

qnpu}jllshed Master 5 thas:.s, california State College, 1966)

1541\. Brandt, "Two Types of Flexlble Schedullng,"
(unpublished Mister's thesis, California State College, 1966)
1550 D. Ball, "A 'rradltlonal Scheool's Approach to "’, -
Implementlng Modular-Flexible Schefduhng,“ {unpubllshed : s
Master N the51s, Drake Umvers:Lty, 1969) ’ e =

HISGJ 0. Fleming, "Flexlble Schedulmg in the Junior 1
and Senior High Schools, ‘(unpublished Master's thesls, K

I‘STJ R. Kllg’oré "An Invest:.gat:.on of the Pract:l.- ™ S

- (bnpublished Master's thesis, Chapman follege, 1968). ~ -~ _ _ _ | |
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. Newfoundland high schools. The latter repreaents the

, CHAPTER III | . .~  «

* DESIGN OF THE STUDY - ° S 3

l'. : ‘J .. . L N

The previous ohapter reviewed the 1iterature '

relatgd to schedul:tng and, more partlcularly, literature

¥

©

reletlve to thé fOCUS' of this study. These sources provided

"a wealth of informeti.pertinent to the congerns ‘of this

‘study and aided in the design and organlzatlon of thlS

' --research .effort. The present chapter descrlbes the i

[
instrumentasa, and the procedures used to complete thidg atudy

‘ ' ! - . .
successfully, ’ IR REE
‘ . e ] ’ ’ . e
© .. 'POPULATION _ * =~ - A
‘.‘a' ,.' . - ‘ll' - - ] . . | I. 1 .
This study dealt with two -major issues: (1), the

' b
, practlces and problé'ﬁ\s assoclated with/ schedullng, and

{2) the potential of computer generated master schedulEs for

prmary focus of the research;, however, it was felt that the

presenmpractlcea of schedul:mg should be surveyed beforev

any attempt would be made tor :anest:l.gate computer potent:l.al‘

. relat:l.Ve to’ the generatlon of h:l.gh school master schedules.

4 .
In this respect, the high’ school principals of 8St.

.John s, Newfoundland were asked to ,partlclpate J,n the study.

e . ! ' 6
1 . R . ‘A T ¥ e

T @
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L3

The Newfoundland and-Labrador Schools Directory ihdicated"

" . that there were six schools to be cém_:acted.l A té&lephone

"ca].l was made to the principal of each of the schools, and

1 . L

[

their help was solxc.1ted. Four of t-he six principals ag;réed‘”

to participate. Theae Pr1n01pa1§ were:

]
!

Mr. G. Compton y
. =».Booth Memo,rlal .Reglonal High School

\ B - - ‘o

"Mr. J. Parsons .
.- .Prince. of Wales Reglonal High School > T v

Bro. J. McHugh : ' co -

+ . -

'Brother Rice Reglonal HJ.gh School
)

sr. M.J. Youny. ' ' -
Holy Heart of Mary Regmnal ngh School ‘. o

Each- Br;nc:pal of the four sc}wols conse.nted to'“anﬁ interview
at'a predeterntined time. T
The obj-ectlve of. the computer J.nvestlgatlon was t@

work Wlth a school: that would represent, in size, the - e

majority of high schools in the province. Since the average

=

high school has an enrollment of approximately 250 to 300 ,
, } . 2=

_studénts, it was .apparent Yhat the \i'ai‘ge, schools in St

John's would not achieve this objectlve.l Additionéf]:y, the'
-4 'l

'researcher felt that a thorough and detailed knowledgenof

the selected school's prograrn and fac111t1es would be an .

C -
i - r

LY

L . - : b B
4 : a

1

Province of Newfoundland and Labrader, The Newfcbund-

land and Labrador Schools Directory (Department of Education,

5t. John s chernment of Newfoundland anﬂ Labrador, 1971,)

2 ) &

=
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asset.® For these reasons, Lester Pearson Memorial High.
‘. ' - 'B R “ . - . -. o
School, Wesleyville,‘Newfoundland,w&s chosen as the

.

“participating school. (The researcher was prInclpal of thlS.'

&

school durlng the perIod of the study ) ] b
- - The school has an enrollment of 320 students w1th a'
staff of fourteen teachers. " The program.conSIsts of three
- levels: (l)(aicollegeﬂpreparatory or acadehic level; |
T%?‘a'ugcational or'general program; and (3) a senior spécial
education prograh. Wrth guIdance, each student ‘is given the

% L

opportunlty to ‘select hls approprlate course of study The
'school has a total of nIneteen 1earn1ng centers Includlng

" prdv1510ns for 1arge—group, small group, and IndividuaI

" learning® experlences. slnce thepwrlter was prInCIpal of the

+school while conductlng thls study, advantages accrued that

S

hopefulky made the results more meaningful to both the

r

-n'.,-'. .. . oo - -.‘ .- - ‘122‘1"‘

L

L3

LSS

S

.".'K

researchér and the readers. The conclu510ns and recommendatlons

Ao . 1
ware made on the b391S of -the results of‘the research and
o .. |
NSIderable understandlug of the schedullng dlfflcultles of

.

ster_PearsOntMemorIal HIgh. B : B Lo E

P § : N i o

THE. INTERVIEW QUESTIONNAIRE B R

L
.}1:. ! . . .
L @ ! ' "

¢

. “To collect data pertjnent to thg present practices’

and problems of schedullng hIgh schools, it was felt that .a

malled questlonnalre gvould not prova.de enough J.nfbrmat:l.on or

r

understandlng to answer the‘qpestlons posed by this survef.

L

f

"



g faC111t1es, present schedule, program, and personnel

*'this .report.

123 ‘ )

-t - e ] T -

" Therefore, a two~hour structured . .interview was decided -upon. g

The interviey questionnaire was constructed by the 5wy ,
; .y £ .
researcher. A detailed rev1ew of relevant llterature

provided gke framework for the constructlon of the instrument,

-Ba51cally, the questionnaire’ was designed to gather infor-

matlon of éwo types. First of allp,the instrument contained
o L ] .. : ¥
» 'l g
itemsﬁto‘collect factual data concerﬂinq the school, its

N

Secondlyr the questlonhalre con51sted of several 1tems that

o : =

QLd nat require factual 1nfor¢atlon. Genera11¥, they were

designeé so as to refleqt'the Yiews’of each of the principals
witﬁ respect to scheduling con;epts, problemS}';nd tactors,
Both technical and hbn—téchniqal,_tgat aftept schedulinéhin

O
- ¢

apf waYy . Tﬁe_major.thrust of ‘many of tﬁése items was to

reveal such subjects' views concerning innovative organiz-
atlonal technlques stch: as flexlble schedullng

B Before the Ainstrument was used 1t was dlstrlbuted T

Fl

“to the staff and graduate students of the Department of

Educqtloﬁal Administration, Memorial University of "

*

Newfoundland, for an evaluatiqn. All suégesteﬂ changes and

n e - - - 4

criticisms were considered and the necessary changes were

> ot

made. The researcher conducted the Interviews peréonelly. . a

Statements appeeringfamﬁigu§u$ during the interview were -

" . resollved by the researcher durxing admiﬁistrat}on. A copy of °

-

the interview questionnaire is included in the appendices of

. = “ 9
. s - r

-y 9
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. THE STANFORD SCHOOL SCHEDULING SYSTEM (5S58)

-

Tt , . ‘ .t
B

To develop from the very beglnnlng a new computer

v

program necessary to- generate a master schedule would have

been very complex,‘and_would have requlred a tremendous

'knowledge of computer technologY« several years of testlng,

4

and large financial resources. Slnce much substantlal and
ploneerlng work had prev1ously been done to develop school *

scheduling computer systems,: the researcher elected to choose

* a

one from the two most sophisticated‘sxstems, or packages,

.

_available.- These were the General Academic Scheduling-

A

-Package' - (GASP) and.the Stanford Schodl Scheduling System

(s888). After inuestigating these computer scheduling-’/
packages, the Stanford School: Sdheduling System was selected
as the 1nstrument for thls phase of the study. ThlS package

was chosen because of 1ts flexlblllty and adaptabillty to

. unigue school’ sltuatlons. - ’ ' .

1

‘Background and Development of SSSS S v

A school schedule speclfles the places and tlmes

that each c1a5§fw111 meet, the students who constltute the

class, .and the teacher or teachers that are to meet with the

* . v . #
class. The first step in the construction of a school

.

1schedu1e involves a seét of.policj'decisions'by the schoql‘

‘.faculty, admlnlstrators, and . students- decisgions in whlch the

faculty and admlnlstrators ‘determine the content and

t

2



N , M Fl R . }

structure of the courses to be offered and Ain dﬁlch each

student, in consultatlon w1th the counsellor, identifies the

course 'in whlch he wants to be scheduled
The problem, then, is to schedule class meetings - 1, S
time and .space, observing the restrictions 1mposed by the'

course structure and content spec1f1ed and satlsfylng as many

of the students .requests for course-enrollment N ossible.
_f Tradltlonally ;11 courses have been str:::i;éﬁ bt
elmost 1dent1ca11y." Each course ga& had just one phase (one
1nstruct10nal pattern), and the meetlng pattern ‘has been the
same for all classes.l Great empha515 has been placed on

holding“class size below some specified. 11m1t. Within this
- structure, the teacher would allocate tlme to the-;arioos‘
instructional phasee asihe saw fit. The‘introductron of.
meltiphase couree etructores does not change, bot it does
greatly increase the complicity o£ the scheduling problem;_'
b ' High schodl administrators eere able to construct
mehually usable=>hrgh‘school eehedulee when'virtoaily,ely
cleeses'conformed to the traditional meeting pattern of one
perlod per day, four to five days per week. It was the)
desire for the ellmlnatlon of thlS obstacle to 1mportant
educatlonal.objectrves that mo 1vated edueat10nal program

L developers to study the school- schedullng problem ana to

.develop ‘the Stanford School Scheduling System. . The system

'.has demonstreted a practica% dapabilitf of coping with the

-+
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"ﬁ* ‘? . -
. ’ _ ' . g 1
scheduling gfoblems presented by the educatianal objectives

of Trump and ‘Bush and Allen. It is a set of computer
programs that will perform the difficult and Onérous task of

computing a school schedule meetlng the new requlrements.
>k P .
s - : > ' > T8 L .
Description : " :
v

The Stanford School Scheduling System consists of .

nine major computer progranmﬂand several supplementary

programs written in FORTRAN IV for use on the IBM 360- 40 or.

larger gqmputer. The followlng are brief descrlptions of
the major components of the system. e . "

1. The'data collection component of the system °

provides'forms for recording a school' policy'decisions as =
they are reflected by course struéture spec1f1cat10ns and
.the students' course requests. The data fronzthese forms

bare punched on IBM cards which serve as-inﬁut to the. - '

o

- scheduling system. Sample forms are provided in the -
appendices at‘the end of this reporf.
é 2. The INCA (Input Card hudit),pregram‘reads the

: punched cards and records tlie card images in a magnetic file.

¥

The program checks the card records for detectable errors
) -0 i 7
- % - - y L] L x ﬁ
and logical inconsistencies. A message is written for each "~
" ) 1 3 ¢ 3 —y .
S “w s 3

. error or inconsistency detected. The program can update the .

data set to reflecﬁ_ihsertions.Ideietioné,-or changes in the
+ file. “Such corrections are specified by punched cards after

the error messages have been studied. ' - S
Fi -

- . P .
L] " . = ] . r
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'.constructs the schedule of class rneetipgs by process:’:né the

- .. Y .I ‘r - / ) . . . 127
‘ When  the detectable erroxrs and inconsistencies have

" been eliminated from the data, the INCA prodgram prepares a

file that serves as input to the SSP (School Schedul ing _
Program). . The INCA program assigns a code number to each

cours'e, course-phase, section, teacher, room, -gnd. ‘studen.t. i
Within the total scheduling system (5558) these entities are ‘

identifJ.ed by code number only.

The file prepared by the INCA for the SsP conta:ms '

T a sequence of data packets. For each course phase there is

one data packet contaJ.nJ.ng the essential elementa that

describe the structure of that course-_-phase.and its inter-

‘phase dependencies., The packets are ordered basically

according to the potential value of scheduling a section of

the 'course-—phase, where the value of scheduling a section is .

defined 'in terms of the total student perlods of class tJ.me

per sect:.o_n., There are exceptions that are observed in -

S
¢ * *

'ordering the data packets. For example, ‘all cpurse-phases

] for whlch meet:.ng times are prespec1f1ed in the data are

e

placed at the head of the sequence.. Furthermore, the_ educator;

can darbi_trarily specify changes in the ordering.

3. The SSP (School 'Scheduling Program) actua]_.ly

qseq.'uen‘ce- of course-phase data packets prepared in INCA. “The

olbjective of the SsP 15 to schedule classes so as to maximize

" the number of student. course requests that are -accommodated.



Where a section of a course‘phase is scheduled the

-'fcllowlng events occur:

a. The teachlng.assignments for the course-

phase. are observed, and a teacher {(por teaching o

team) is selected.

b. The meetings-ner-week and periods-ﬁer-

a '

Fl

meet1ng-spec1f1catlons for the course-phase are
observed. A tlmer attern is generated at which
the teacher (or teachlng team) “is avallable.‘

The time. pattern is a comblnatlon of periods

éhat satlsfles the meetings—per—week and perlcds-

per-meetlng spec1f1catlons and further prov1des

' that no two meetings of, thlB section fall on the

saﬁe‘day.

{ 0

<. If a room assignment is specified, -
test 1s made to determlne whether or not ?he
‘assigned room is available. If not, a new tlme::

. 'h . B
pattern- is generated as descrlbed in (b).

d. The list of students eligible to be

‘.scheduled into this section is. observed and the

students from this llBt who "are avallable at
this time pattern are 1dent1f1ed. -To be on the
) B .

list, a student must have reﬁuested the course

to which the current course-phase belongs. -

However, the list may ‘be further Testricted by -

[ - o

e
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~ [}

T

an interphase student grouping restriction. If

an adequate number of students is available, a

\ - . .
: section is scheduled, .and the teacher and  room

S availability records are updated to reflect this -
o action. y Otherwise, a new time'pattern is . ,

B generated at eveﬁt (b) .
3= ;e : -
e., The number of\sectiqns to which the

L- teacher (team) is assignpble is observed. When . . -

-

Ege‘Leacher has been assigned the specified
~ i

T number of sections or when "all time patterns at -

which' the teacher is available have been

¥

considered, the next teacher (team) in the

assignmént list is identified at event (a) and
[ ' - . ; .
. the' foregoing process is repeated.

' ¥ f. When all sections of the course-phase

-have been scheduled,‘or when it becomes apparent

that no more can be scheduled, the students are

-

assigned to sections in a way that balances ' .
section sizes insofar as student availability

bermits. The student availabiiity-fecords,ar

updated to reflect. the scheduling of stugénts’
to sections. o - E PGS
success— .

- ‘All thé'fpregding processes Srg repeated for

L
+

f:} ive course-phases. 1In the'scheduling'of_individﬁél sections,-
w ‘exhaustive searching will be performed to find a time'pattern

n

.\ S .
f ' o B
3 .
.
. e R ]
. ' . N
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descheduling and rescheduling of sections, nor does it

" at which the teacherband room assighménts can be honoured

o

-and at which,ah adequate number of gtudents ard available.

_ A central boint is that extensive .But not exhaustive &

searchihg is performed in an attempt to schedﬂle as many
eligible students as possible, given the schedulihgr L . i
decisions that have been made previously. To this extent,

th& SSP tends to satisfy as many student requects as.it'ia

possible to,eatisfy. Howeveér, the-SSP_does not provide for

provide for deecheddling.or rescheduling of students. "It is

emphasized .that the SSP, in this respect, departs fro? ideal’ -

. scheduling theory..

The reaults of the SSP con51sts of class lists .for

individual §ect;ons. Each class 115t SpEleles the teacher

(team}, the room (if any requested), the students_scheduled»

in the section, and the times at whiéh the class is to meet.

; The class lists are recorded in a magnetlc file.

4. The PTWS (Program TO erte Schedules) sectlon of

~the UDL (Upbate Lists) program performs a large—scale-sortlngf.
' operation to_conéert,the class lists-prepared'by 88P into

' teacher,‘room, and student schedules. A schedule as prepared °

by PTWS ig' actually a llst of the code numbers of the’

sections into which the resourceslﬁwe been scheduled as

_reflected by 1te appearance on the class list of that aectlon.

The results of the "PTWS program are recorded in a magnetlc

file.



‘Any student whose course ‘requests have not been
completely satitfied by the SSP scheduling is identified as
; e ‘

a

a Status I student.
"5. In many cases the school admlnlstfator(nay'
want to spec1fy certain changes in ‘a schedule generated by
SSP even though he regards the schedule as acceptable. :

Sometlmea these changes do not affect the schedule of
. \ )
classes or the schediles of,resourges. For example, it may
be necessary to correct the spelling o{; or change the name

of, a teacher or room. Frequently the changes may affect

the schedule of classes and/or the' schedule of resources.

For ‘example, changes in teacher assignments or room assignments

: ) ~ i : —
' occufs pfometimes the administrator may even reschedule or
. 1 .. *

»hodifj the. scheduled meeting time of one or'more sectioner

These changes are’ accommodated by the UDAMC (UpDateeAfter

f .
Manual Changes) program. ' . . .
6. It is inavithble that changes in course requests

. ' P

will occur. The plans of returning students sometimes

change' new students register in the school after the

J

- L*

“{Bchedule is flxed, or some students do not return to school

The UDCREQ {UpDate Course REQuests} program prov1des for
)

-modification of’ SSSS records to reflect-these changes. ‘ -rﬁ—,-'

Whenever -a- student's course—request list is modified, his.

- ¢

exlstlng schedule is automatlcally invarldated and he becomea

. : L . &
-a status I student. ) . S ..
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. 7; The %ﬁP (Student hssignment Proqram).is'usec
after the ciass schedule has een fixed .for scheculinq-a'
Status I student into section:\éﬁfcourses that he hasg'. :
'requested; It prov1des for con51derat10n of alternatlve
courses specified by the student in his course—request form
in the event he cannot be scheduled_satlsfactorlly into all
the ceurses requested. In making substftutions}'th;‘SAP
censidershthe preference of the individual as indicated by
. his course-request list and tries to avoid substltutlons |

for those’” cpurses for wﬂiéh“the ‘Student has 1nd1cateﬁ a high

b4 : - - . ¥ Mrmmrrabs

_preference. . o= . : . .

. i . }f . “ . '
8. The RAP (Room Assignment Program) provides for

the automatic assignmentaof rooms after the schedule is
fixed. It zequires the school td_hdrk out a classification ‘
-0of rooms; the class of room requ1red by each course ‘phase

mutt be 1dent1f1e? the room preferences for: ea&b teacher

¥

must be specified; and, finally, the staff Just be ranked to

1nd1cate_ the 1nd1vrﬂua1 teécher prlorlty for havxng hls-

preferences observed in maﬁing room'assignments.' The. ﬁet' o!

Y

effect is that teachers w1 h hlgh prlorlty ﬁlll have thelr i

‘\

X preferences honoured, whereas those. with lowéprlorlty may ::
not do so’well. Some adm nlstratots prefer, however, to make‘?
the room-aésignments_manually afteg.the schedule is fixed .,,-
.because thef’ean best satisfy the inaividual preferences and

¥ tieeds of their school's staﬁf..f' IR o 'i“,l:;_

' . . . . . . i

LT T
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9. As a conséquence of the chaﬁgesain student -
. R
.schedules that result from execution of tht¢ SAP program, the
- . ’ : _ . o

class lists prepared by SSP become obsolete. The UDCL ) e

BTN {(UpDate Class Lists) sectron'of‘the UDIL, {UpDhate Lists)_ : —

) program performs a sorting job that prepares new classhlists
based on the exlstlng schedules of students. -- v
. 10. The TRANSLATE program prOV1des for decodlng
' class lists and teacher, room, and.’student schedules and.

printing. them in’'a form that is directly usable by the

school. The user has a chpice of either.the line or block .|

.mwwum“mmmawf-farﬁat for the prirted echedules. “In the process of

-

_ preparing. a etudent's-scheduie, it makes.lunch*period

.» - assignments for the individual student. It also prepares a &

[

- ' ‘maéter‘schedule for the school. For each seotion of fered,

_there is a line in the master schedﬁle that "identifdes the

course, the phase, the section, the teacher, the room, the -

’ 5 d <wneeting. times, and the number of students enrolled.. -~ 5 .
There are nine more programs .in the SSSS. Mosf of
these are used prlmarlly For - diagnostlc purposes and w1ll not

be descrlbed. Some of these programs allow the admlnlstrator‘
. ? t : .

-

‘to control parts of “thé scheduling process. 'For éxample, the

o :?T'_‘ 'SHUFFLE. program allowﬁfthe user to specrfy the order in which -

';course-phases w111 bBe- processed for secheduiling. Elggre 18 .
~ . .describes in flowchart-form the schedule construction using .

. 1t U .
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o FIGURE 18 - .
LY
STANFORD SCHOOL SCHEDULE CONSTRUCTION PROCESS
r [ —
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Capabllltles

The Stanford School Schedullng System was developed

LI

_as a general purpose schedullng system to serve a wide

. variety of schoolsq

1

, w

~whose values define the- maxlmum size of any one varlable.
¢

-+

The followlng is a list of parameters

ta

) ) 1. The ‘courses in a student's program must not Pe
greater than seventeeni_ . ﬁ’
. 2. The course-phaéeé-to bé scheduled are limited to
. 750. - e =g

g, The.maximﬁm'days per schedule cfble equals ten.
. . w 1 i w_ . " . R ' s ™
4. The total number of modules or periods per day

s -
1

must be 1&53‘@h§n br,equal'to'thirty;two. -

5. The tdtai number»of modules or periods per- .

schedule cycle is restricte& to 160, . ) s B

6, The greatest number of sections allowed in a course-
phase.is thirty-five.’ ' . ’..- : '

= -" % . o . “‘

. 7. The maximum-number of students in a course is 750.

8. The number of phases in a course must nog’be-, v -

greater than five. . § - S o “ . me
9. -The periods per meeting of: a cla'ss must not. exceed .
nine. . i AW aE_ W T gl a, ™ E R

- - - r -

10. The system cannot schedule any more than 255 rooms

.for a school or five rooms to ‘a room team,'\




T

!!'5'

However, 1f a school

least a 275 000 byte

14. “The syetem

’ ’ a9y
-

" a L

: i o g . ‘f
12. A-maximum of 3, 500 students can be sc‘eduled

o . .. . .
.« “teachers. to a. teaching team.:’ '

School Data Requlnements r B

has access to a computér system w1th at

o r

core partltlon,r then the npmber of
Yoo, -

R ‘students can be 1ncrea5ed td 6,400. ° " _ o

s ‘8;5'13.- Three hundred teachers 15-the greatest number
. lad . . - “r ',.,
‘ that can be handled by thé- '558S. e ; ; .

Fl

cannot'schedule any more ﬁhan nine

3 ) LI -
. +

. K Pl - -
N

i 4,

- . b ~

. L ° R

) v T ; '

. L . The SSSS beglns constructlon of the masteﬁ a;hedule‘

hY

&
by, &xecutlng the INCA prbgram. This program and all other -

programs of the system requlres from* one to four

ly{-ogram

control cdrds. &he SSSS Data Processor g Manual describes

4.

:r . ° 7 the format‘of‘these cards.’ fIn,addltlonTEo_the program

. e
° ' < .

- 't - n,‘ "_ - .
" .eontrol“cards,:the‘INCA program requires seven decks of IBM

[

The 1nformatlon on 'thesé cards 1ngludes' - T

'f.cards_containing scheduling infd%mation from the schopl.

--\{ N .
% E)

_— :
L - =

'hl' . Deck One, the school parameters, usually consist

|
T - +

T for schedu%ﬁng, then
those restrlctlons.
are the schoolapame,‘

days in the schedule

RO S
' lunoh perlod spec1f1catlon5lr and the number of course
. -—-——--"‘- R

R A
T e requests of students.

-~

of one card. . However, 1f there are- any tlme restrlctloqs

a second card is. 1nserted to~1nd1cate

_Included on the school parametere card

Ischool identificaxion number, number_of‘
P A R .
cyc1é, the number of modules infa day,

o ) - )
\ . L v
. Lo !

i

’k'



‘teachers required, number of rooms required, the mayximum
" . . : ¢ L. .o - .

=
i

L)
- . N
v . . f
] .
. * '

Y 2. The course ‘enrollment transfers constitute deck
- N . N ..

l

two - of the data.. This deck of cards permits ‘the school to.

¥

reassign students‘or'tranéger students from a course that.

v

has been dropped. ™ R o o
3. ‘The cards in deck three spgcify théacombingtions

of courses reqﬁlred by the school " For example;-a course in

Grade Ten Engllsh can be linked to a GradefEleven English'

w

[ 4 f , .
course for "x" number oﬁ periods a weekif@r grammar )
. 3 : ‘) .

i

.Ainstruction. a, . , .

LY l|I : \

. A Deck four consxsts of the tbachers avallable and

tL] LY

* . @
|

thelr 1dentif1catlon numbers.

&
-

5. The rooms available and their 1dent1ficat10n nuﬁﬁqrs

4 *
L] . ,-"-‘ 4 1

i

.make up aeck five. S o S _ L T

6. Deck six is called the course data packét.- It
contaihs informatibn-relqtive~to the course name and !
idéntific%tion, the number of phases inqtheldourse{ thel

nuﬁber of sections, number of meetings per cycle, number of

F]

-

~ enrollment per Wection allowed, the.teachers availab%e,:und

tr

* the réoms‘ayaiiablé.‘ Deck six requires thrée cardsjper

course-phase. - ' : S o :

H

7. The final and seventh dbck of cards contalns

[
-

1nformatlbn about each student. Each stpdent w111 have from

- ! L]

- :two to four cards submxff- Card one conta1n5 the studeht ‘s

1dent1flcat10n number adﬂ name. Card two contalns the

.
£ . " N
L} Ll & Tt r » N

iz



a

. COUI’SE request

. T 8 138
f " v \‘
student's priority cqprse requests. The first alternate

k
is placed op card three and if the student

_19 permltted two* alternate ch01ces, then card fouriwlll

contain the second set of alternabés. The 1ast two cardsl

are only permltted 1f the school requrres the student to

= : AY
make second “and third choices. T :

A

In all cases, the last ten:. columns of data carﬁs
'ccntain sorting informatidﬁ which include the student

(course, room, teacher) sort number, card packet sequenca

»

number, the deck number, and the three letter school' S

alphabetlc 1dent1f1cat10n.

Machlne Requ1rements ' ‘ "

El

. o The SSSS: has been used for schedule computatlon on .

LX)

the IBM System 360, models 40, 50 and 67. The followlng are

. the m1n1ma1 computer system requlrement.\ Caetion shoufﬂ be

exercised 1f SSSS is to be used on a system barely meetlngo

¥
ot

these epeciflcatlops}

.* " 1. central proceseing unit model 40, 50 or 65 with:

- Sl S Standera.instruction set.. - ‘
= . v b. Decimal feature restrectioﬁs.“ e

' c. 'fibating peint-featurelinstructipﬁs. _ o .

s da Protectiqp feature.i?structionsffg" L - :

. e. " Clock. : - : ﬁ: . “': ;n k

- . ' F . ‘\ -

) < *i., . &
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S, .

¥2. Core: 0.85. implemeﬁtatioﬂ w; f partitién of at
1éést 228K bytes. gp'ﬁost instances,ljigzzK byte core witht
‘a smailloperqting nqueué is sufficient. .
R I/0 devices: J o ; S R
. a. Carq_reéder
b, .Card punch ;.l ' o . _;:'y
c. Printer o Y -,;: . ‘ )
d. Sequential access storage %é?ice {nine 1rack .f_ L
. ‘ hﬁgﬁetic tape &r;vé and two @isk stéf&ge_
drivés). . . o .
e. Direct access'stbrage Qevice oﬂ which the
. 05 load modules and the FORTRAN H direct:
; . access data sets re51de. - - e e

4. Software. If the SS8§ pro@rams aré to be compiled,

the FORTRAN IV level H compller i's requlred Yoo
‘shcceés-of $sss ' o S T
= ‘ The 5588, hés been subjeéted to‘a—rhther thorough

.test, whlch began in the summer of 1963 and 1s contlnulng : _,-'-.
through the present, From 1963 to 1968, some 315 schedules_

. were’ constructed . for more thah 100. dlfferent schools. Hav1ng

- . -

‘once trled the system, most schools have contlnued to use ‘it.

_ Schedules have been constructed for schoo;s ranglng

‘in size from 113 stddents to 4,613 students‘and ranging in

]

geographical locatibn‘ffom Pennﬁylvénia to Yamato,'Japan; N

L

"A few of these schedules havye 1nv01ved Only traditlonal f;/)( :_

-1

- Lt
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. ' . “. ‘ . '. 1 e “ T
single-phase course structures, but most of them have -
involved multiphase course structures, incorporating many

of the educational objectives fostered by flexible

schedullng e

The schedullng effectlveness of the S8SSS depends to

‘ ’ " . 5

a large extent upon the expectatlons of the’ 1nd1v1dual user.

s .
L
é'—' i

v However, when compared to alternative . schedullng systens,

! the 85SS ranks very favourably. In terms of the number of
0 L
. course requests satlsfled, it has proven. 1ts capabllltles

- although it still falls short of the theoretical ideal.’
...I . . ' b ) - By ' ' o k: d ‘ ._'_
= . DATA COLLECTION =" e |

3 - . 5 2

+

i .- As indicated earller in thlS chapter, the nature of L

_the study requlred the collectlon of two sets of data. Thle

.septlon describes the procedures follow1ng durlng the - - ol
acfuisition of this data. - : . . '

S

[

Interv1ew Questlonnalre
,f. " A telephone call was made to each of the prxnc1pa15
) of the hlgh schools 1n St. John s, Newfoundland. . The purpose
: of the call was to SOllClt thelr cooperatlon and arrange a
convenlent tlme for an ;nterV1ew. Two of the 31x pr1nc1pals*

. . decided not to part1c1pate in the research effort and after

.
3 -
) ‘t TR

\follow up procedures, Stlll malhtalned thelr orlglnal i : g
dec1510n. The remalnlng prlnclpals consented ‘to take part o "f

“ in the study and a two—hoqr 1nterv1ew was arranged with each "l

o %

v - - i : = & Ly

subject. ‘ “" ]
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. Y . . - . .
Each of the interviews, with the exception of one,

was taped by the researcher. Oﬂe.individual was ill-at~ease

with the tdpe recorder, thefrefore, the Ednversation was
regorded on papef. Tpg'intervi 5 ceﬁtered around’ the ‘;
interview guestionnaire, with the researcher directing}the 
ugstions'along with any requested explanations. The ,
in er%iéws weré condﬁcted in_aifelgxed, #nformal manner and ;

C

mang&df the‘principals took advantagg'éf séme time at. the

end & the session to discuss views on schedﬁling'issues not
- ~covered by the queétionnagre. ,Conseduentlf. some iﬁtermiews'
"lasted eyond'thé two-hour time limit. . A £ota1 of four |
interviews were recorded, representing 67lpercgnt of the

city's-high schools. S

L}

Comgutergggd Scheduling o _ S , o

‘Laéster Pearson Memorial High School,'WesleYVille,

master sched le. - The schpol has an enrollment of 320

-_'étudeﬁts“ﬁféh é'staff of fourteen teachers,
I : Thé r seéféper,'also being the prihéipal, tpqéthe£
.nl ' : Qifh the staff, rgaﬁi;ed tne'school to bfqvide the data
| | népessaryxfprxth ééhéhuie construction érocés;QI It was felt
' thgt the school sh) uld-QOt.depért_too gredfly #roﬁ %Es,

3

;Irégular program.- " this respect, -the results would_bE‘more_“



groups of data were_qeilected.: These data included: .
{1) etudent course requests, (2) teacher a351gnment

information, {3) room aesignment‘spec1flcat10ns, (4) course

specificationé, (5),stqdent:transfers, (6)-course P .

combinations, and (7) school schedule parameters.- Theése

data were coded in the appropriate INCA forms, samples of-

ﬂhieh are included in the appendices. - L
.| - TREATMENT OF THE DATA

F

-8ince the-data were collected from two different’

sources and for different’ purposes, tmarwere(kalt,w1th in two -

: eeparate chapters. The J.nteer.ew data are dlSCUSSEd in’

-

--Chapter Dlpnd the computer results are reported in Chapter V..

L 2

oplnlon are apparent.

e ]

L3

Interview Data'

The 1nteDV1ew dataame:reported for each of the items.

1n the questionnaire W1th1n the framework of the reSearch

§

o questlons. ' No statistical treatment was’ applled to ‘the
; responses because the size of the sample and the nature of "

" the questions .did not 1end themselves to such an ana1y315.

The responses are presentLd both collectlvely where fﬁ

agreement occurs and 1nd1v1dually where dlfferences of

T
o

L .o : . b

. .



familiar with the school, its program, ‘and resources. The

. monltor the schedullng Process so that he'w111 be in & -

- development process.:

. . 143

Computerlzed Scheduling Data - . _ : .-

L}

Prlor to the computer run, the school schedullng

L~

data tht&lh&d on the codzng forms were key punched on, IBM

cards-to be used as 1nput data for the Stanford School

Schedullng System. 'The 58SS 'involves the running of as many

as twenty—flve job steps. BAfter each job steﬁ is completed,

LI . 4 i t 3 % - i
it is necessary-to analyse. the. output for error corrections
| ) . g - .

]
’

and‘to eliminate weaknesses.id the schedule. . Small

. modifications in the course specifications; time restrictions,

etc., can’ result in. a much 1mproved schedule. . For this

reason it 15 most important that the schedule maker be

LY

p SSSS program gulde recommends that the school admlnlstrator

3 ™ H

POSltlon to make the necessdry changes. The reseaqcher,

with exten31ve technical advice, controlled the schedule

The schedule prov1ded by the SSSS was compared to’

the manually constructed schedule. Each schedule was

' evaluated on the basis of* (1)~ teacher satlsfactlon,

.(2):stoden; satisfaction," (3) number of student requests

honoufed, (4)'preparation tlme, (5) cost of schedullng,

(6) flexlblllty, and (7) overall functlonlng of the school

" and its program. L F w08 "t _“ Yol
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approprlately applres. Section two reports the flndlngs as

4 . " . CHAPTER IV
. ANALYSIS OF INTERVIEW DATA - - 3

. The aata-preseqted in this chapter were extracted

 from tﬁe‘réspenses of the principals to the items on the-

interview questionnaire. In eection one each item is

¢

reported under the research area’ to whlch it most ' ) por

.

they are revealed by the data.’

The schools in which the intervieﬁs'qere conducted

-

: are'all located in St. John's, Newfoundland, Cana&a. 'They‘

N 3 t i
are: -

", Prince of Wales Regional High School

LX) ” i

1

L=

Brother Rice Regional High School
Holy Heart of Mary Regional High School

.Booth Memorlal Reglonal ngh School

‘.

TaBle 1 presents some of the relevant characterlstlcs of each

ofsthese'schoels. Note that the enrollments do not correlate

-
I

very well wlth the number of cLasses in the school. Also,

.lt can be notéd that a public hlgh school educatlon closes

at the end of Grade Eleven 1n Newfoundland and Labrador.-

] F . .
- -. . -,
- .
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“a

constructed the master ach_edule 'by' himself. Thr.jeé principals

_ pr:an.l.pals was totally responSLble for the schedule. . Two

REPORTING THE DATA o

.

scheduling PRrocedures
Items:’ 13, 14, 15 and 16 of the interview question—

naire:were d991gned to provide 1nformat10n pertalnlng to the -

ischeduling procedures used in the high schools of St. John's,

Newfoundland. (The complete 1nterv1ew document is found in

-

the appendices.)

I

Item 13: "'A;;e you solely responsible for the

construction of the master schedule?” In response to this:

v v -

item, only one of the four principals stated that he.

@

iqere involved to. various degrees but did not assume total

»

j:e'sponsibillity for the schedule.

Ttem 14: "Do you delegate the responsibility for
. B - . L] ' ) . ) ‘I .
schedule construction to others? If so, please specify."-

Two of the pr1nc1pals reported that the vice- prJ.nCJ.pal was

1nvolved 1n schedule constructlon. One of these v:.ce-'

4 r

]

-schools used a comnittee to help build the schedule,

hos_vever-,,only-one of the committees was involved in so‘hedulé:

consi;.ruction_. " The'primary -purpose of the other was to feview_

" the :previous year's scl’iedule, make preliminary' eniquiries, R

4

: and provide information to the prlncipal for the constructlon

phase. ’ L .



:  Item 15: "How much t.une is involwed in schedule

]

constf’uctzon in your, school?" ,Each school dlffex:ed in the

length of tJ.me requ:.red to build the schedutle! ‘One- school
~ o A

1nd1cated that the schedule was completed in two weeks,
however, this was the equivalent of one month‘su)ce two . K

peodple were working full time.. Another principal“feported

that it took .omne month to construct the schedule, but that a

£
more reallstlo period was one and a half months since he worked -

&

two weeks in addition to the vioe—prlnorpal [ full month of
work The school us:Lng ‘a comnu.ttee stated that :tt took one
mohth to complete the schedule, but it represented three ’
months' work Since three ‘people devoted their time to J.t.
.'Einally,_ t_he.fourth- respondent indicated that it too‘k him. on"e o

" month to build the schedule himself.

Item 16: "Comment briefly upon ‘the methodology
' employe.d i‘n the -constructa'_on qof_ the mast.'e'r 'schedule for your
schoo}.j' all schools‘v}ere.sc:hedilled ﬁanually.u'sing the- N
o . trial-ahduerror or hand-mosaic methodl. All prlnc1pals etated
,. " that they took into comuderat:.on ‘the. strengths’ of last
year s schedule, the preferenoes of- teachers, streng%hs#of
teachers, and the requests of the students. ‘One principal
reported using*dc’mble periods i_n phy_sical educ,ation, 'team
teaching in Grade 10 mathematice, and’ bacic-to-baok schedulin‘q
in the“lueoierices.' Another prrncipal stated that he planhed to ..

use the ‘McBee system next year, L . Co . " .

Ll
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Differences in Scheduliry Practices g [ .
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i

L

. In addition to the J.tems reported -in’ the previous '{

section, items 19 and 26 of the ;ntewlew‘ questlonnalre were

L]

included to solicit information relevant to the variations o

. u-
- . _ - a

in the. scheduling practices of the high schools. P

8

e o Item 19 "Brlefly descrlbe the master schedﬁ,le

_.'presently in use in your school."- All prlnclpals descrlbed

what could be class:.f:.ed as a convent:r.onal schedule. Each
3 ..( ¢

schedule had seven periods per day, operatlng on a five day” |

cycle,« all studegts were scheduled the fuld time 1n class, '

[+

with few exceptlons. The only exceptlons were those studeﬂ’ts
do;‘.ng_ less than a full term's work w1th respect to the =

number of subjects taken. However, one schooladeparrted from
this procedure slightly. Mthough all students were -
scheduled in classes, ‘a student coﬁld make a reque'st not to

attend classes for his history.. Based upoh the .student's

m,arturity and academic ability,-hthef teacher- could permit the

\

'_"student to "work independently The student Uas allowed to -

) contlnue to work in this mahner as long- as he malntamed hlS

o -

. approprlate level of" chlevement. Two pr1nc1pals admitted:

. ‘ that their schedules were un.te rlgld. 'Anpther principal

‘scien&es and phyaical educatlon we!e 1mp,1emented by another

Fa

reported team teachlng w:Lth large group instruction, ip

mathematlcs. F:Lnally, back-to-back schedulang 1n the

» -

_'sc_hool to create-more- flexibility.. - L R (

{ e . : et . B - - ' v
S
et

s

' . - ) a - - . T

.
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Item 26: “"To what extent’ does your schedule change

from year to year?" All princip‘ ls.s'tate:'l that .th'eir

ol g schedules changed very little., T ey did, however, ‘méntion

)

that last year S 5chedule was not the model for the present

schedule. The schedullng strengths of prev:.ous years were
b W n = r
mcorporated into 'the existing schedule. , One prlnc:Lpal

l " i stated that unless there is a change in stafflng, the

J.nformatlon supplled by the teachers will not change much.

n

Al}. princ1pals agreed that changes resulted only.-when there .

. il v
"was a change of courses, teaehers or fa.c.'l.lJ.tJ.es. M:Lnor

r ]

g o changes “Such -as double periods and back‘—to back achedule‘s
' ¢’ ‘- : - -,
-; s i .“...
. have been introduced in recent years.” v e " ’

" . , . . il

- b Schedullng Problerns ¥ ' “app’

o
'

[

Items 17 anc'l lB deal spec:.flcally w:l.th problems

E ’ mposed by the schedullng procedures of each of the schools.

L , | Ttem 17: ' "Please' outllne any pfoblems that you feel
Lo a‘re posed ’hy your .present methodology 4 ‘I‘he follovung prob—

lems, considered most 1mportant by the hJ.gh school pr1nc1pals,
t-;"l .. .are sumn'larn.zed as follows: - -b,. C 28 =

"
1

. 1. Some teai:h'ers are involved in more than one subject

a:'cea. Consequently, the teacher becomes spread over too

'_ =, - large a subject area anri thls creates a workload problem. :
2. With the ;,present pup11 teacher ratJ.o J.t :-.s most e
d:l.fflcult to offer a dwer51fied [ﬁ:ograrn. It is very Y he

a v ’ ] - .- .'

- E = -
S = g

ol oA
. ol
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e

;- bewkept td a ninimum.

.‘

desired flexibility. e
: A e .
3. There was 1inadequate guidanceﬁresulting in

studentS'being streamed into courses’ that they are not

capable of d01ng ’ : f

4. With 1ts dlfferent t1me lengths, team teachlng

in mathematlcs is very. difficult to schedule.

™

-

5. Sometimes, many students are not tlmetabled for

&

certaln perlods because of uizéﬁolved confllpts. This

N

presents_an'lpjustlce to the?student. IR

-\

Q.- .

]

e ¥y

required . because of coﬁflicte.fnfhateie, tlme adJUStment

n"
.

e

¥

have to be made for some subjects at the expense of ‘the ¥,

g

o

1150

v difficult. toj comstruct a timetable to give the students. the-

-

6.. All subjects Gannot get the amount,of class time

student in terms of getting adequate exposure to the course.

7. Itkix\wery dlfflcult to schedule students 1nvolved

in subject.gromotlon., Therefore, subject promotion has to

»
[

\ 4

- By
present schedule cause durlﬁg the school year (educatlonal,

-

operatlonal, etc )9"- In response to thlﬁ questlon the

-

[ ] .
-

n

_principals 1nd1cated tHe follow1ng problems- : o
._§ ql,. The schedule-ls.top rigid. We must follow its

. v - .

-.n ) El - '::l i ; . .
-1 Item 18 “What klnds of problems??%f any,'does your

ﬁormat at all tlmes. It is most difficult to accommodate any

act1v1ty requlrlng specral'arrangeméhts.



3

4 S " »

. . 2. eInadeguaté guidance 'resources result in students
findingfthemselves.in tﬁe wreng courses. :Thus; when they
request transfers, there sre times uhen they cannot be = -
properly scheduied because of the course grouplngs required
durlng the schedule bu1ld1ng phase. ‘_'“ ’

’ 3:. If a student cannot be glven‘the subject of hls'
choice, he sdmetlmes has tq~make a second orpthlrd ch01ce.
'Consequently,"the student 1s taklng a course 1n whlch.he'has'

no ;nterest. He then elther sits in class, unproductlve, or

presents a dlsc1p11ne prokieq thus affeotlng the other

=
students = 3

' Adeguagi;of Present Mslsi:er;Sa::l'-nedule's"J

. ‘To provide information on~the adeguacy of tﬁe-present

i - v B gy e P 3 ""
master schedules, items. 20° and 35.were included on the
- - . . N N 3 - .
2 e 3 &, = m L ¥ it i |
* . interview guestionnaire. - e ’

H . - ‘ o -

- Item 20:  "Is your present schedule adequately . F

fulfilling the needs of your school?" . leferent degrees of

satisfaction were expressed bj each of the prlnc1pals. The

, PR}

' most frequent respons/s are summarlzed as: ' ' L

I
[

1. . The present schedule is 'too academxﬁglly oriented.

[

I
e

There 15 not enough time avallable for work 1n the 1'1::'1'1--l

S . ) 3

academic areas Of study. : L : .
, ' 2. There is a lack of fulflllment of student course . “.

[

request’s. (With the 1ntroduct10n of the McBee cards, one

o
& o r A ' S i
i . . - b i " f'/
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- T AT J/ - ’ |
prlncrpal expressed hope that thlS 51tuat10n will lmpﬁgie in \\\

the neiib}ear )

3.' The schedule does not allow the students the

flexlblllty needed to select thelr ‘courses. After the time-
table 15 made up, it is almost 1mp0551b1e to’ ‘make even a
minor change because.lt usua;ly results in a;multlple Tumber

of changes. - o

4. THe day is not long'enough to allow-a student to

' take all the courses he’ would llke to experlence. Thus, he

F

has -to choose between what he needs and those courses that

v ke
he ‘would llke to take. To add more courses to the student s
preseht list would only result in less exposure in other
subjects. (0ne,pr1nc1pa1 1nd1cated that this problem wag © o

n. T

'solved 1n typing by allOW1ng 1nteresteﬂ students to take the

L
- ) -
- . LI

* course after school hours.) . : C el
P - . . .

Item 35. "Do you feel that much of the - tlme teachers
‘spend presentlng course mater1a1 to the students could be.
utlllzed by students themselves to obtaln thIs~1nformatlon?
Piease'comment " All prrnc1pals agreed that up to a certain’
point some students would benefit more from 1ndependent _f |
- study. However; each 1nd1v1dual polnted out that this applles
’to the- more mature students and p0551b1y some othe:; glvem

adequate superv1sﬂ?n ‘and proper guidance.f Another 1ssue

dlscessed was that of I'esources. It was stated that w1thout
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3&&' g _y %
propér‘library facilities to carry on reSearoh, adequate

study areas, or necessary audlo—VLsual equlpment and supplles,

L

a program of lndependent study could not work. ' -__ e

All pr1nc1pals favoured the 1dea of 1ndependent

-.studyﬁ but felt that their resources ‘were too limited. One

prlnClpal, in. response to a teacher complalnlng about not

completing the course, stated "Why are you so’ interested

in' covering the course, you've covered 1t every year for

L]

.several years. "Let the Kids cover it. Stop talklng and 1et

S
them- 1earn, help them out if they are in dlfflculty ol T

~

%

= P FEEE N o .
Consideration of Alternate Forms of'Sche&uling

ThlS sectlon of the questlonnalre dealt w1th both

the con51deratlon of alternate forms of schedule bulldlng and

the amoqpt of experimentation being done by_the schooL wlth_

"

- g 3 & e " \ ..-
-.regspect to other forms of scheduling: Several items were

designea to reveal information pertinent to this area of
. ! “w " ' + . ) t ’ . .

concerh. :

Item 24: ."Have you given serious cpneidefatibn'to'

a method of scheduling different from‘your present one?"

" Two schools. indicated that they ‘were éeriouslﬁ'oonsiderinq-"

!

“the McBee method for the next year., One of these schools

. rotatlng schedule and 1ndlv1dua1 scheduling. Two other

-was deflnlte about ltS 1mplementat10n the follow1ng year.

One of these schools was also con31der1ng a longer cycle, a

~

. : .. i * N N
L] I h / ’ -~ & ) Pl Y
A % "

+

Ty

e
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schools have talhed abput'computer $cheduling but havé not °

studied it in any detail.

b

. " Item 27: "Flexibie écheduliné, for purposes of

‘ this'study,-is defined as a form of scheduling that utilizes

the concepts of varlable group- sizes, .modular time unlts,

-

teachlng teams, and 1ndependent study. Have you been
exposed to any of "’ these concepts elther through formal
course work or through your own 1nvest1gations?“ All.,

pr1nc1pals reported a. llmlted knowledge of the concepts._

: One pr1nc1pa1 indicated that he did receive some exposure

L]

in one of hls formal tralnlng courses. The remaxnlng

' .subjects had only read about flexlble schedullng *n some

profe951onal journals. One principal had no knowledge Qf

'Vmodular schedullng and was very hazy about the whole

'_concept of flexible SChedullng.

'Item 28-' “The flexibly scheduled bchool givea

o teachers a’ better opportunlty to . 1nteract w1th students and

L4

I 1
each other. Comment. ) All agreed wlth the pr1nc1ple2

]

1nvolved; however, they stated they had had no experlence
v

o w1th flexlble schedullng and could not make a deflnlte -

¥

statement One pr1n01pal stated that any type of ‘schedule

3

w111 not 1mpede the.-good , teacher.

. 1
L4 . !

4
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.'"?"Item.29~ "a flexlbly sch duled school prOVJ.des :

"students with a better learning en 1ronment and an

opportunl_ty to profit more from the \learnmg experlences

".. provided. Comment." Again ‘there me{e no disagreements, -

.'Another dxd not ‘think "that flexlble schedullng would help
in any way. 'I‘he remalnlng tvio - respondents were not sure

but felt that 11; might have some pqtentlal.,

.effects on students. . ’

f?, perhaps because of a lack of exgerience, principals

uld not comment further. ' T o ‘ ‘ )

Item 31: "Do. you feel that a flexlble schedule i s

—t, -

would prov:Lde opportunltles toradd new elements to your .

existing program without 1ncreasq.ng the number of teachers

and _];eaz.jning spaces;? e Corrunent." Orie principal felt that - - v

‘the progrem could -be expanded with the present ‘resources.

l L, 2
’

3 \ . R i - A . - . -
[l H . 4 -

Item 33: “Would you consider 1mplement1ng flexz.ble

schedullng in your school in the near future? Comment."

L]

All prlnc:lpals sa:.d yes' »however, three of them would only

[N

coneuder 1mplementat10n after it had proved 1tse1f One

L

pr1nc1pal was very concerned over theé p0551b1e detrlmental g s .

o

" Item 34: "“Are ylou- and your staff studying the

conce-pt of 'flexible, echedulinc_'; with the intention -0\5 .

-adoptlng such a 5 edule or various aspects of 1t? Comment." - s

\‘________

=

- . . R - g . E .
~ . a . ’, . ¥ . v 5



" In response to this question, one principal refé¢rred

g - teachlng team of mathematlcs teachers. The oth
pr1nc1pals answered that 1tewas not under consideration
and there were no plans_for_lt for the'future._ i ' ) ) DC Y

Item 36: ""Are you in favour of independent'study

for’ students“ Comment." " All principals were in favour of

" granting independent study. ,One'princip

’etudents could benefit from some degree of fndependent

- - e

Btudy - The- others thought that only certaln

~felt that all -

tudents wculd i

‘profit from such an organlzatlon. They stateé at the

r

under constant guidance.

- s T P \ ' .
S "Item 38: ‘'Would you be willing td grant the students ,

.

of your school indepeﬁdent sthay° Comment." Because of'e-'

:

- lack of resources, one pr1nc1pal Sald no for the 1mmed1ate

'future. However, wlthin the fraquork reported in Item 36,

the other'respbndents answered in the afflrmatlbe.

Item 39: "Have you’ con51dered schedullng your

F

scheél with the aid of.a.computen?_,Comment.“ All four' . R

1

. pr1nc1pals repo%ted that they have glven it some con51der-b
ation. One respondent felt that: the growing complexity of

,

" the school will force theﬂusage of qomputerlzed schedullng,_
. IO : : T :
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Item 40: ."If you are in favour of éomputer
schedullng but have not taken advantage of thls fa0111ty,
then what are your reasons for not d01ng so?" Included
'-among.the_:easons ‘reported are the following:
1. A lack of comﬁpter facilities. _ -
] :2. .Cemputet'costs. K : | l
3. A lack of 1eaderehip'fr6h'the‘Department of ©. . -
Education, . . ’ //f?"#-
4.. At preseﬁt; it'doeanft cbst_the Scﬁool Board
aaything to schedule the~schbol-because it’'is done bYT;E;*'
prlnc1pa1 and/or v1ce-pr1nc1pa1 durlng the summer.
One prlnC1pal 1ndlcated his attltude towards.
o computer schedullng when he quoted J.R. Smallwood, former’

Premler of ewfoundland. "I'd use the devil hlmself 1f I

g thought he ‘cbuld help me.“ T
L + ?' :I_ R B ‘—V'

%

. i . .. .
Effects of Present Schedules on Curricular -Innovation

. Items*Zl,_ZZ, and 23 of the interview queStionhai;e .
were'ﬁncluaedito'solicit information relatiVQ to .the

effects.of the present schédules on, curricular innovation

P g
) . . , * . 5 . . v
in each of the high schools, |
Item 21: "Do you see your preeent schedule as an

. inhibiting factér relative to oréanizational inﬁQVations?w

+

Coﬁment.“ One of the four pr1nc1pals stated that he dld

not thlnk it would 1nh1b1t re-organlzation when. the” need
. . 1 . .
Lo . 5 ' . \ s >

¥
n*'—-:lu"

A
PR )
e
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arosé,‘altﬁéugh he felt that hié_schedule_was.é bit too

figid'to'aliow ahy eitensive innovation. _Another piincipal
1nd1cated that if you want somethlng badly enough you will
-find a way'arounq the tlmetablg. The other principals
thought thét their scﬁedul?s'were £bo:5tereotyped anq onlf

+ reinforced the .teacher's resistance to change.
r - " .- -

.. r
»

' ) . Item 22: “DD you see your present schedule ’ as an - ,

&
2 o ’

1nh1b1t1ng ‘factor relatlve to currlcular lnnovatlan .

R I

Comment." One pr1nc1pa1 fe;t that his schedule allqwgd

‘- i innovation only within the individual'cldssfoom:' Another
Iprlhc1pa1 stateé that h;s schedule could\pnly adequately
i -

‘accommodate academlc subject areas. ' Time 1nnovat10n,1s

-

practlcally 1mp0551b1e. o of the ﬁrinéipals felt that’

e

1nn0vat10n was p0551b1e 1n ‘some areas but only 85 the N

expense of other courses. Thus, to. 1ncrease flexlblllty in -

’ @ ]

- one course results in 1ess flexlblllty in another.

-

e
- i ) .

- T Item 23: "In'your-opiniOn, to whaE'extent,could:
you 1nn0vate in your school under the conflnes of your
present schedule?“ Cne pr1nc1pal felt that most of the

:_. ) concepts 1ncorporated in flexlble schedullng could be i

1 . o ’

IR ,Implemented with their present schedu;e. Anothe: pr1nc1pal
was more concerﬁed with the‘staff'éiflexlblllty.' Given

' ‘staff flexlblllty, the schequﬂ'presents 11ttle in the. way

»

- 2 A

of restrlctlons. The others felt that 1nnovat10n 15
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Research Question 1: Identifying Scheduling. Procedures

-~

[ -]
ar

J

somewhat llmlted by the schedule and even more so by the

Department of Education- regulatlons.,

o : REPORT OF THE FINDINGS °

I

*

One area of concern in the study was to détermine

"the preéentUSCheduling procedures in use in .the St. John's

high schodls. As such, specific. questions were included

1n the questionnaire: to prov1de the study w1th thlS

1nformat10n. Generally speaklng, all/schools-are sch@duled

. manually uéinglthe_trial—and—érror or hand-mosaic method,

Ali schools approached'the schedule-making process .by,
3 S
first of all, con51der1ng the strengths and . weaknesses of -

+

" the teachers and the prev10us year s schedule._ Also, a

major determining factor was the course requests of.students._f

t -

glthough tﬁe-pasic pr0ceaure was ‘the saﬁe, some -
variations did exist, both infthé preparation phase and the

actual construcfion phaée. tn most schools, the preparétory

r

work was done by the prlnblpal and v1ce—pr1n01pal whlle

u

u-other schools found-a. commlttee more effect1Ve. There was®

-

nQ partlcqlar trend apparent in gvho a55umed respdnsibility

for ,the schedule doqétruction phase. Either the principal,
. ] @ a..

the'vice—prinbipal, a commlttee, or a comblnatlon of these

»

;gﬁgnvolved in. produc1ng the flnal product. The length

¥

g of the constructlon {phase was, determlned to a 1arge extent :

: i ® )



by those involved. 'All schedules took from.one fo three
i* . . mhnths to cemplete} with the majority indicat}ng that dne.

+ . month of work was requlred ' All schedules ﬁere compieted

within a one- month period,- however, beCause of the number
' \
s b

of people involved it~ represented anywhere from Qne month

to three months for different schoole_(e.g;,one month -

timés three people eguals three months' work) . BN

[ ] .
- " r

Reséarch Questlon 2 Significant leferences in Schedullng

s T
o - Practices . . . g S S

"Another maior focus of this sthd&lwas to determine
if any 51gn1f1cant deferenees exlsted in the schedullng
' practlces of schools in st. John's. From the 1nformat10n T
-:) o gai_:heredr it is evident that very Epw,_and certalnly no . ‘
‘ siénificant, differences.exiet in the scheduling practices .
' of the'scheols studied.: Ba51cally, all schools use a . ’ o
'standard seven—perlod day, operatlng on a five—day cycle.
' :_ There'were a number of minor varlatlons such, as the.
constructlon techniques, llmlted 1pdependent study in one . .- .
) school back to-back schedullng for science and phy51ca1 |
ﬂ% . . ~

. educatlon, and an .experiment in team-teachlng.‘ These

fexceptlons did- not demand any major changes in Fhe standard

‘o

,type schedule.. : , R . ‘ S
L] . . " .- A
/l . \
.0 . T ©F
2 Y . hE & " - “.-
@ . '3.3 -
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_hesearch Question’3: Identifying Scheduling Problems

L < ' . : . . . -
. ﬁeveral'scheduling problems were identified by the
. - L. . i . I ’ % ..
. All problem areas resulted either

from'regulatioos that demanded a particular-type of

schedule or from a schedulé that was unable to accommodate

'necessary elemehts'of the school program. " In summary'these

- - . L om T . g Y

'Qroblems are as follows: ‘ o S ,H;ﬂ

-master schedule. AR T o *

' ':1.' Teachers. 1nvolved in more than one suBJect area R «

£ - . .
- . P

create a workload problem. o : .

'2. -The master schedule cannot prov1de the desired . e
+ { -

- degree of flexibility bepause-of the ErOgram,restrlctlons " LA

made necessary‘by the present puPil-teacher ratio.
: A
3. Inadequate guldance services makes it difflcult to -

properly adv1se students ahout approprrate programs..'~

J

4. Because of unlform standard perlod lengths,-' R ) "
egperimentatlon with rnnovaﬁlons such as teameteachlog< I

Fl

places'a"considerable amount of pressure on the present _ .--f' RS

5. Because of unresolved conflicts, many students are

inable to take deglred courses or are unable to take all

)

classes 1n a partlcular course.. This becomes a major .

L] .

problem when schools are 1nvolved in subject promotlon.

a

ConSequently an essentlal part of a school's program is -

unjustly restricted. I oL . I1$

L “

" 6.. The masfer scﬁédule is too.rigid;-llts_format makes

. it. almost impossible to arrange for 'special activities. - -l

— \ - . . P , -
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‘many_discipliné problems that, otherwise, would not occur.’

I. 7:’;&' ; ? ‘ . ' ’ . I .II; .‘ 162

' - - -
o . i - ' " P . ,_.k . - f . .
T co . . ) L. . . g

7.  The schedule forcee manQ students into courses that'

a

e T THS e - .
are unsuited to them. -Thus, the schedule gives rise to

.o .
o .

‘Research Question 4: Deteérmining the Adequacy.of Present

adequate. However,_the 1nadequac1es were centered more

»

_Master'SchEdules BN

" All princ1pals felt that thelr schedules were not

‘around the framework in which the schedule was built and

not the schedule itgelf. Most principalg felt that:
(1) thelr schedule wds too academ1ca11y orlented (2) manf ..

student course requests could not be honoured, {3) the

schedule had no'flexlblllty, and (4) . the school day was’ not

.L

'long enough to . permlt students to take the cour ses they

would like to experlence. L

n
Yy g

" Many pr1nc1pals felt that” 1ndependent study could

be_ a de51rab1e 1nnovatlon in thel- schools. but were “ﬂF

t ] [l

'too optlmlstlc about 1ts success for a number of reasons.

The most serious problems of 1mplement1ng such a program

!rere. (l) a ‘lack of 3uperv1sory and guldance servicqs, andet

12) a 1ack of adequate resources such a? equlpment, study

Y . )
and research areas.. B ‘ ' L .o
S ) . o . :
et ' )

Research Questlon 5 Consrderatlon and1Exper1mentatlon w1th

hlternate Forms of Schedullng . o B o C, *“

" With few exceptlons, alternate forms of schedullng

o

. have’ never ‘been serlously-con51dered ‘or experlmented w1th.'

Yoo .

L
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!

One SChOOl planned to experlment w1th the McBee system the e

follow1ng year.

glvlng 1t very 11tt1e serious conplderatlon.

<

Although the remainlng pr1n01pals have

s thought about other forms of schedullng they admitted

a1l pr1nc1pals

were sure- -that a d]iferent schedule was necessary but werg .

reluctant to experlment at the expense of thelr students.

All respondents agreed that'the\concept of flexlble

schedullng was a good one and should bejbenefrCLaL to both M

the students and teachers.

t

‘evidence of its success and additional resources were

necessary before they would consider
'principals preéioted that because. of
. complexlty of schools, both flexlble

would soon become necessary It was

v

:espect,’both in the'form of flnances and cons

L

They felt,-however; that more .

the Department of Educatlon should assume leadJrshlp in thls

=

using it. A1l - *°
the 1ncreaslng

and computer schedullng
felt, therefore, Ehat

-

ltants. 4'

e

Y
EeLY

Currlcular Innovatlons R

ReSearch Questlon 6 Effects of Present. Schedures Qn

P
L
o
L]

There was no consensus on the effects of the presenﬁ}ﬁ

gchedules with respect to currlcular
*

.
¥ ' ! -

1nnovations. ‘Some

~

felt that 1nnovatlops could only take place withln the -

,:classroom =Ta) as not to 1nterfere w1th ‘the schedule.‘

Others S

'“felt that any major 1nnovatlons would be 1mposslb1e without

¢

ilupsettlng theipresent.schedu}e.

Present schedules were too

L.

P L



stereotyped and Only relnforced the. teacher s resistance tQ

change: One pr1nc1pal stated hdwever, that any change wdt -

* -, y -:." %
possrble s 2 o the need was there to demand it. 1t: was, po .

generally agreed that the present schedules empha31zed the

academlc areas tco much and allowed llttle Oor no room £for &

-
o
- '
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‘u
.
Ll
. n
.
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. " CHAPTER V
- . K .
'ANALYSIS OF COMPUTERIZED SCHEDULING -

~

P LD ' L ‘_,‘ P

The 1nformatlon presented 1n thls chapter was

J gerlved from a comparlson of the manually constructed - ’

schedule and the computer generated scheiuie,of Lester

Pearson Memorlal ‘High School at Wesleyv1lle, Newfqundland.

»

The school has an enrollnmnt#of 320 students and a staff of

- Ll

fourteen teachers.‘ The progfam con51sts of three levels-

-

(1) a. college preparatory or academlc level, L&L~a vocatlon-

.

al or general prograﬂ, and (}) a senlor‘spec1al educatlon

‘program. Through a guldance program, each student 1s glven

“the opportunlty to select his approprlate course of studxz

Ehe school has a total of nlneteen leﬁfnlng centers\k

1nolud1ng a 11brary, gymna51um, IndUstrlal Arts’ Shop, Home
Economlcs Shop, large—group fac;lrtles, small -gropp areas

‘- a

and*prov151ons for 1nd1v1d%al learn;ng experiences. - - -
: .o . =E ¥ ' e 4 q . o *
o The chapter-is'organized into two major divisions._*

J -
-

Sectlon one deals malnly with’ the results of both the manual

and computer schedullng -efforts. Sectlon-two presents the
' ‘ .
flndingSfarlslng out of the comparlson of thg two schedules.

,' . P g

1 . v L » ' . =

I‘H" ‘[‘D fjn'."" : i) ’ * . 5| ,‘ ¥
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Preparatlon_Tlme > A% ' . § i 2

o

In the initial stages both the manual and the
. 7

computer,sc?edullng processes were 51m11ar in nature, sincé

the .phase con31sted malnly of data gatherlng and decisions

w1th respect to course requlremehts and stafflng. The
basic departure from normal schedullng procedures was the
pe :

need for‘'a coded course request form made ‘necessary for the

computer p oce551ng. quever, this form\served both,

< schedullng procedureslpeoause it contained. both coded and

r

uncoded inﬁormatlon. Essentlally then, the 1n1t1a1 phase

" 'in each case c01nc1ded with respect to the tlme element

»

g 3
c0n51sted of,baslcally two steps. Step one. 1nqe}ved the

el

s 1nvolved;' This c0n51sted of a two week tlme perlod for -

both the prlnc1pa1 and - the v1ce-pr1nc1pal excluszve of

secretarral helﬂb Table 2 prov1des 1nformatlon on the

-,—‘—l—_'_\

constructlon tlme of each schedule..

Phase two of each of the schedullng procedures had

4 m

very llttle, ‘if anythlng, in common.' The manual schedulrng

- .._..,-_._.._-

° construction of'a'conflict'diaéram to revealtpotentlal

v (]

clashes among courSes, partlcularly w1th respect to 51ngle

"

SECthH courses.a Thls step-took the prlnc{pal two days to .

-

complete. Step two-requlred total staff ;nv01Vement.
v o

eople construotlnq a qlass schedule

Instead of one . or two

L} i ~'9

% and a.teacher,schedu}e,~only the class schedule was ;’;

.
L
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ToE,

do

necessary. One might say that the teacher schedule was,
there ‘ready to be'rearranged and reaoy to talk should a

conflict occur. ~Add1tlonally, total staff 1n3olvement

meant much .more 1nput and, consequently, 1ncreased the .

1
eff1c1ency of the process as well as add;ng the feature of

‘ ;ncreased teacher satlsfactlon - This 'step consumed two :

o

‘days for e&ch of the fourteen teachers, the v1ce-pr1n01pal

i o+, h

: and the pr1nc1pal.' The total schedullng process conslsted

LI -

1of a total of fourteen days or flfty—four man days.

Il

The- computer schedullng procedure requlred the

«

serV1ces of*the pr1nc1pal a computer consultant, and a

dp 1

keypunch operator. f?e keypunch operatlon requlred three* i

'days t0'complete. Both the pr1nc1pa1 and the computer

onsultant worked at the schedule over a perlod of elghteen

days, wlth the.conspltant belng 1nvolved for- ten days . at

lntervals durlng ﬁﬁ%t perlod. Because of 1nadequac1es

within the §tanford School, Schedullng System, the schedule

‘wasﬁpot completgd to a satisfactory stage, -The totalhtime e

-

"ipvolved im the partiallcompletion'of the computer'sohedulel

. g . ) . .
wasltwenty%e;ght calendar days or.fifty-one man“days. . -
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© JTABLE 2

£

A COMPARISON OF THE' MANUAL AND COMPUTER B

r

¢ :
SCHEDULING Tf&E PERIODS )
/ . "
- ot . e "~
o , Manual - | computex
. Person ' 7| Time Period | Man Time Period | Man
. Involved - in Days* Days in Days* . | Days
* . Pripcipal - 14 ‘114 28 28
. z, . R H :: w“
Vice-Principal | 12 12, 10 - 10 Co
) ::.. !' ’ .’ ‘ - ‘ A , .
Staff 2 5, 28 W g N 0
‘., Camputer ] . = ; 1. h
-Consultant : g, o 10 10.
. Keypunch - T e o . T . '
- QOperator 0. -0 . 3 f 3
. L ' | K ‘l ., |
Total T} 54 28| 8L
. . Y . - n i R

=

* The pr1nc1pa1 was 1nvolveﬂ durlng the total schedullnd\"

" period; thus determlnlng the number - of . schedule
constructlon days._

i
——

- ] . -
v 1 . L4
:

. Schedullng Costs

Table‘ﬁ prov1des a summdry of the costs 1ncurred

o

durlng the constructlon-of both the manual and computer

$2620 ‘

generated schedules.
7

The manual schedule cost a total ofi

ThlS represents a cost of approxlmately $8. 45 pe:
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.. A COMPARISON OF 'THE MANUAL AND

TABLE

- Cost
Variable’

A Time

Period
in Days

Daily |

Rate

Ll

Time
Period

" in Days’

Cost. -

;'Erin¢ipal"

Vice~Principal

Staff - -

14

-12

$60

$55

$40 - |

| s1680

| =
$ 550

. 28 $1120 - a
. Camputer - - - . ¥ .
Consultant - - - 10 - $ 80O \
. Keypurch o g |
‘Operator ‘ = - - 3 - $ 200
. [} - . - g 2 - . . ’ - -
Carputer a = o - ~ $ 300
Total, % ol = $2620 - - $3530
N ’.I * ] ¥ \
* Per Pupil o - _ -
Cost - =’ $8.45 - = $11.40 -
) 1 : % . " ' .
- » h " .‘ +
: : |
:. - t.' e », i _‘. ;
; e -y de
] .: @. 1 . + . N . .‘ ; i i.
.- B “ :
v, = § - . . - . by 2. B Py
& g e = o o - 7, ., b ey e
2 rb * ‘ \ . ,
+ Iy " ] + . g .
B s ) ’ gt g .
. 'k_ I}‘ ’ . 'y : o ]
e, Y4 SR R o A TR
- nnﬂf" e ‘ py o e ' = ’ ‘.' . .' .. -' - j
-" 3 L‘ . e “ “‘ foe




_student.
‘this schedule is apbr

_programs. A more adequate

//ﬁ%wfoundland because they have to h1re Cc

;530 Oﬁ per da;\ggr each memberu fThe,estlmated cost )8 r_day

arlson, the 1ncomplete schedule produced by

By co
the computer cost 530. The cost per student to prodmCe

extraordimary_difficulti ' experienced Wi h-the computer

reduce or increase’ thls cost S nlfl antly.- However, one -

that the cost qf

',manual schedullng Th15 is’ certalnly rue for schools in

sultants, expert

.hélp, and rent computer tlme\a ‘At present, dministrative

and staff costs are 1nc1uded in the1r present" alaries.
- A E !

=" In arr1v1ng at the total cost of each '

“r

staff expenses were calculated on the basis of an verage of

h prlnc1pal. Computer, mputer consultant, and punchlng
fees weare set on a contract pa51s.- ‘ 1_';, N
. ! ) _ o .
) e . . ,J : . e N\
' Functlonal Aspects oj the Schedules’ o
. - ' AR

Both the magual and the computer schedules were

1dent1cal with re ect to structural sPec1f1catlons. That

-

is, each-schedul__con51sted ofca flve-day cycle with each

were_ reserved for lunch in both cases. ' There wers no
- 1 = " " - N -

M Lo o ar!

imately $§11.40. Thls_amount reflects ’

forty-mrnute.perlods. Periods flve and 51k.y
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'H\xcourses._ All but flfteen students were scheduled manually

g

S : o ‘ Can
. . |

heduling, restrictions placed on the remaining seven periods

of each ay. ' e,
o * , R y
Table 4 gives a comparative summary.of the

a

adequac1es of each schedule. In both‘cases, 167 course

‘sections requested schedullng.‘ The computer was aﬁﬁe‘to

schedule 144 sectlons or. eighty-six per. cent of those

- .

L3 m +

reguested. The manual schedule was able to aqiommodate 16?

. Or oneJ%undred per cent of the course sectlon equests. The
R .

- school requ1red that 394 teacher perlods be scheduled,

however,*the computer was able to a551gn 349 ‘or elghty*elght

e me s -.'.—-—.

per cent of these as compared to the one‘hundred per cent "
sgheduled manually. *Course enrollments totalled 4238. 6f

these, only 329? or seventy—elght per cent were scheduled by

v

the computerﬂ The manual bchedullng accommodated 4223 or’

-
P

nlnety—nlne r cent Of,Fhé requests. The total number of

i v v 'n - iy
pérlods requ1red to acoémmodate -all courses was 10850.'ﬂThe
A : !
computer was-able to honour 9200 or elghty—flve per cent of. - Q s

R

. - / e ' . ' . ) ’
these, whereas the ffianual..effort respected all but’ seventy- . _
£i e orlless than/one per'cent. The computer was~unahlé to - o -

- ;o o 4 [
schedule any-student "for his total numbqg of requested

LN

- - " it
Ea katudent ,was ITeft wlth an’ average of three courses that
. 3 " - w
could\not be honoured by the computer. By compar ison; the.

-
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L \“) | TABLE 4 N 4
8 _ P . "
. _ . . ‘ .. _
.. A COMPARISON OF MANUAL AND COMPUTER TEACHER, COURSE, PERIOD,
PRI . AND STUDENT SCHEDULING REQUESTS HONOUREP - ,
. 'Scheduling ) , Manual . s ,Compute‘r : : CL
A Variable 3 Requestg” Hon. ¥ Hon. | Requests; Hon.' |[-% Hon.-
- . . L - » _ }
'Course < ) _ . ) ' )
| ‘Sections - 167 .167 |- 100 ~ 167 .| 144
Teacher_ P - S I : " 7
. . Periods yo- 394 ™394 " 100« 394 | 349 .| «®d . >
- * .I "" ‘ N ar . ‘\ \ .0 ’ . "
T . ; - e - ‘ ' \\\\ b . e + .
“. . ., Course | T N o //( S
", - _Enrollments |- 4,238 (4,223 - { {-99 4,%38 3,297 78
. ) . . . . ) L . B . . .
G o Student . L I : ‘ / . :
O Periods 10,850 10,775 . " 99 '1190,850 b,200 "85’
'* Students Y. | . 310 [ 295 . 95 . 310 -0 | o
' o : Lt s . . - . K .
o . ' ’ L < - o a !
- student* , - ' ! "t R . PR L . . . A
Courses T 6.9 929 - -7 - 4.0 57 i
. ‘ Lo o ’ )
:. . A & - . - '
*.Data foffthls variable represents averages . /l
"4, ' . . N ’, . - .
1 r k ot . . ¥ 7 L4 = /
cL ' of a course per student and theSe re3ect10ns were conflned 5
- - fifteern students. All rejected students 1n the manual BVAINS
schedule were on subject promotlon, that 15, requestlng
N ‘ bOurses from at-leaﬁ; Eyo grades.- The computer scheduled 2 !
Lo T {severel.cf the courses completply: however', the schedule was .
‘f . i . o, R I . . . T L - ' ' - *
- v ] ' . - \ o - -
, e) . , ‘ . ." . .N, ‘ - N A
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. unable to.successfully assigniany students.to all their

classes.

Tables 5 to 12 present the computer generated .

' B
master schedule and tﬁe manually constructed mastex: schedule

hfor each grade: GeneralIy speaklng, the computer was unable

to completely schedule any of the grade level schedules.
!’a
Coliectlvely, thls meant sthat a major portlon of the school

master schedule was not_completed. The manual grade 1evel

.]Schedules were all finalized and; consequently,.the schoof

i -_—

master schedule was satlsfactory to all concerned All" but
- e

a few of the restrlctlve measures such as double perlods

I3

‘were honoured_by'the manual SChedUle. In order for the '/

ccmput r schedule to achieve 1ts maxlmlzed st us, all "

lons , except in Industr1a1 Arts any_/Hom Economlcs.

had to be'removed. iThis led to’ an unsatlsfactory result
ﬁ

';because orlglnal cdourse plans had to be altered. ,Thls--

* B -

meant that the- school was,back,to the agé-old problem of ..

Fl

modiffipg the school program to meet'scheduling-demands.
-fFor some'undetermined‘reasoﬁ the computer assigned'almost

511 four’period courses to the same time pattern. That 15,
‘]the same perlod on Monday, Wednesday, Thursday and Frlday.

The only courses in whlch thls dld not happen were those S'
B that the scheduler changed to, four phases of one perlod
' each. The computer also scheduled the courses and“teach rs |
at the expense of produc1ng ma;y 3Pﬁf11cts in student

-

R

]
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ooomeEs L
. ..GRADE,_ EJ4HT MANUAL MASTER SCHEDULE- :
. . ¥ o Y : T
\ Y " 3 -
Do e I
1 3 - i _ - - ' ';: .
E \ 7 - : / ’ . .
RV : DAY - : b
'é' = — — T R
b i 2 _ 3/ a 5 o
“JHist. 1 CEng. 1. Math/ 1 Math. 1 Math. '1 ~ ./—"\ :
., 1|Eng. 2 . [Math. 2 MatH. 2 Hist. 2 Math. 2 . ‘ .
Geog.. 3 ““{Eng. 3 Math. 3 |Science 3 [Math. 3 C
-, |[Math. 1 - [{Math. 1 Eng.. 1* Geog. 1 Science 1 T T
2 |[Math. 2 Eng. 2, Gegg. 2 -/|Geog. 2 Eng.. 2 N
Math. 32 Hist.3(M) E_n[tj -3 Math. 3 EngT 3 o .
L P.EA.3(F), | [ . A ;-
» |[Eng. 1&2 (M) {Hist. 1 S¢ience 1/ [Eng.l&2(M) |French 1
3 |P.Ed.1 (F)  |Ind.Arts l[Science_ P.EA.L '(f)_ Ind. Arts 1 - °.
Ind. Arts 2 [H.Ecom. 1 nd.Artsjz.Hist. J .y |H. BEcom. 1 . i
H.Ecom. 2 |Math. 3 - [H. Ecom,/ 2 - Math. 3 . . ‘?
French 1° [Geog. 1 ° i Hist. 1 TGeog. I o
4 |Geog. 2 Ind.Arts 1j{Hi Math. 2 Ind. Arts 1
Ind. Arts 2 |H. Ecom.. Eng. 3. H: Ecom. 1
H. Ecom. 2 |Hist. 3(F Science,3 -
, . P.Ed. 4 (M) . .
* 5 [Lunch” . . {Lunch /. . |Lunch Lunch >
6 |Lunch |Lunch Lunch - lLunch K
Math. 1 [Math. 1/ . Eng.1&2(F) [Eng.” 1
7 |Hist. 2 . - YEng. 2 P.Ed.2 (M) |Math. 2
.. |Eng. 3 Geog. ‘Ind.Arts 2 iHist. 3
' - /h . H. Ecom. 2 N\
- |Eng. 1&2 (F) |Scierce lv'ggg; 1 French 1 |Hist. 1
_ -8 |[P.Ed.2 (M) |Geog. 2 . /fMath. 2 |Science 2 |[Eng. 2 \
; ‘|Eng. 3° Eng. 3. -/Math. 3 Science 3 |Geog. 3(F
TNy ‘ ‘ X , .|p.ed.4 (M)
. Science 1 |[Eng. 1 é French .l Math., 1L Eng. 1 - U
’ 9 |Math. 2 {Science 2 |Science 2 {Math. 2, * |Hist. 2
- [Math. 3 Science 3 |Hist. 3 J{Hath. ‘3 Geog. 3(M)
. : « P.Ed. 3(F)
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& ' . Math. 1 ‘Math. 1 Math. 1 7 |Math. 1 Math. -1~
N . ‘ .1|Math. 2 Math. 2 Math. 2 - Math. 2 |Math. 2
Eng. 3 Geog. 2 -|Ehg. 3,  |Eng. 3, P.Ed.1(M) . -
; . o P.Ed.1(F) '|P.E4.1(F)_ Eng. 3
Science 1 P-!Ed.1{M) ([Science 1 |[Science .l |[Science 1l ‘
2|Eng..2 'Ind.Arts l{Eng. 2 Eng. 2 |Eng. 2 .
Math. 3 ‘Math. 3 Math. 3, Math. 3 . ‘|Math. 3 ’
B ! ST .Geog. 1 - et 16 o ’ -
. H. Ecom.l Geog.. 2 - [Hist: 1 Hist. 1 Hist. 1
- 3|Hist. 1 Ind.Arts l|Science 2 |Science 2 .|H.Ecom. /1
Sgience .2 , | P.Ed.2(F) |Geog. 3 Geog. 3 Science 2
Eng. . 1 Geog. 1 Eng. 1 Eng. .1 . Eng- 1 .
B : "4|Hist, 2 Geog. 2 Hist. 2 |Hist. 2 Hggt. 2 -
_ ' J|Science 3 Geog. '3 ,|Sciénce 3  [Bcience 3 |Science.3 . - .
© ., __3|Lunch Lunch | Lunch ', Lunch ‘jLunch e
. _6|Lunch - _Lunch Lunch Lunch Lunch
’ .7 |Math. 2 Geog. 1  |Math., 2. |Ind.Arts,l |Math. 2
e oy Tk Geog. 2 ° |Math. 3 ' |Math. 2 ~ [M&th. 3
% ) TEE -Geog. 3.. [P.Ed.3(F) (Math. 3 ~ |P.Ed.2(M)
A i Ind.Arts”1|. - -° P.EA.2(F) | i
b Eng. 1 Geog. 1 Eng. 1 French 1 Eng.-1 a. 1
"~ .8|Math. 1 _ H.Ecom. 1 |[Math. 1}  |Bng. 1  [MathH.'1' ]
» ./ |French 1 | Ipd.Arts 2|French 1 Math. 1- French 1 :
2 fo - [ P.Ed.2(M) [Ind.Arts 2|P.EA.3(M) {Ind.Arts 2 '
. , |Eng. 2 . H.Ecom. 1 [Encf .2 Eng. 2 Eng. .2 -
9 Hist. 3 - Ind.Arts 2)Hist. 3  |Hist. 3 |Hist. 3.
) Eng. 3 P.E4d.3(F) "[Eng. 3 ~ |Eng. 3+ ° |Eng.3"
T ~ * Conrses not scheduled by computer: (a)’one period of Phys. . 7
—_ L : - ol Ed., Sect. 3 (Male) .’
il . . (b) Sec. 2.0f Home Ecom.
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E * DAY* o Ty - T e
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Q. ol N 12 3 - 4 1 G i
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“*. JHist. 1 .| P.Bd. 1 (P} P.Ed.Ll- (F)|Hast. 1 Hist., 1 ’ K
' ]} Eng. 2 I'Eng. 2 ° Y1 Eng. 2 Eng. .2 - Eng. 2 .
B & I f 2 & Hist. 1 ] P.Ed.1 (M) k2 re
{ |Eng. 1 . P.Ed.1 (M)|.Bng. 1 - Erg. 1 =~ |Eng.'l
.2 | Geom. 1 "Eng. | Geom. 1 Géom.. 1’ Geom. 1
Hist. 2 o Hist. 2 Hist. 2. Hist. 2
.- | Geog. 1 P.Ed.2 (F)| Geog. 1 Geog. 13 '|Geog. 1 ;
.3 |Alge. 2 5 Eng. 3 Alge. 2 -|Alge. -2 , |Alge. 2
Eng. 3 Eng. 3 Eng. 3. . |Eng. 3 » 3
4 |G.Math. 1 French l G.Math. 1 | G. Matho:1 | G.Math. 1.
5. | Lunch Lunch AuncR, Lunch . . -|Lunch: ' )
. 6 [Lunch | sLuhch -Lunch _ Lunch Lunch - I R
5 JEng. 1 | French.1l P.Ed.3(F) | P.Ed.2(F) [P.Ed.2(M) e
7 |Eng. 2 v Eng. 1 Eng.--1-. ‘Eng. 1 : f & %
.| Science 2 . Eng. 2. Eng. .2 Engy 2 g i Y
A Science 2 |'Sciédnce 2 |Science 2 - e
s ' [eMath. T. French 1 G.Math. 1° _P Ed:3 (M)[G.Math. 1 \
8 |Eng, 3 P.Ed.2(M) | Eng. 3 . .Math. 1 .[Eng.‘3 ’ R
Science 3 L Science 3 Eng. ¢3  ,+| Science 3 1\ ’
e S G s » ¥ - | Science. 3 : e
» |Alge. 1 ~| French 1l | Alge.-=1 Alge. 1, Alge. 1°
9 | Science 1. [*P.EA.3(F) | Science 1 | Science 1 |Sgience 1
Géog.” 2 ' % * - | Geog. -2 Geog. 2 G'eog 2
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‘L _i‘ GRADE'TEN MANUAL MASTER scHEﬁULE
Q ! o ¢ . .
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E DAY ¢
SR . T g
0 1 . c 2 3 4 - 5=
D‘ - 4 , o 3
.| Eng. 1. Physic's 1 [Hist. 1 Eng.. 1 ‘|Geom. 1
11 Ind,Arts 1’ |Biology 1 | Eng. 2 . G.Math. 1 [Eng. 2 ,
. | H. Ecom. 1 | L Alge. .2, )
. | Hist: I - |Geog. 1 French 1. [Alge. 1 Hist. 1
2 [ Ind.Arts "1 '|G.Math. 1 |E.Sciencel [Hist.2 G.Math. 1
* | H.Ecom. 1 Alge. 2° * |G.Math. 1 |French 2 ,@Alge. 2
! 5 N _ | Geom. 2 ;1 -
" | Physics 1 Eng. 1 Eng. 1 Physics 1 [Eng. 1
N3 | Biology 1 |Geog. 2 Hist. 2 Biology 1 '[G.Math. 1
N : French 2 . & ' Alge. 2
Alge. 1 ‘. |Alge. 1. Eng. ;1L + . iGeog.l&2 JAlge. 1 -«
4 | Eng. 2 Eng. 2 G.Math. 1 © (M) Hist..2
' . . Alge. 2 P.Ed.1(¥) [French 2
5 | Luanch- Lunch Lunch Lunch - {[Lunch )
6] Lunch Lunch Lunch Lunch Lunch
Eng. 1 Eng. 1 Geom. 1 Physics 1 [Geog.l&a2(F)
7| Geog. 2 G.Math. 1- | Eng. 2 JBiology 1 (P.Ed. '2 (M)
i I Geom. 2 ’
French 1  [HIst. I* , [Geog.l1&2 [Eng. 1 Geog. 1,
8 | E.Science 1{Eng. 2 . (M) _H.Ecom. 1 [Eng. 2
G.Math, 1 . e P.Ed.1(F} ‘{Ind.Arts 1 "
Geom. 2 - ~ ' A -
- Geom. 1, Geom. 1 Geoyg.l&2 French 1 rench 1, .
91 Eng. 2 Hist. 2 » . (F) E.Science.lE.Science 1
‘ ' . {French 2 P.Ed.2 (M)} an. 2 .Bcom. 1
: o ' Ind.Arts 1°
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.GRADE TEN -COMPUTER MASTER SCHEDULE
. _
-p : - - o )
E{|: ‘DAY* * . ,
. R . - t . .
I L A
-0 1 2 3 4 — 5
Alge. 1- Hist. ¥ adlge. 1.~ lAlge. 1 Alge. 'l . +
"1 |Geog. 1. . Geog. 1 1Geog. 1 - |Geog. 1 K
Eng. 1 Eng.% 1 Eng. 1 .|Eng. 1 Eng. 1 .
2 |Geom: 2 Hist. 2 Geom. 1 Geom. 1 - (Geom. "1 e
. |[Eng. 2 | Eng. 2 Eng. 2 Eng. 2 Eng. 2 .
3 |Alge.- 2 Hist. 1 Alge. 2 Alge. 2 . |Alge. 2 .. ..
French 2 | H.Ecom. 1 |French 2 French 2. ({French 2 et
_ G.Math. 1: P.Ed;;L(M} * |G.Math. 1 |G.Math. 1 |G.Math. 1 L
, 4 |French.l .' |H.Ecom. 1 |French 1 .|French 1 |French'l ——
E.Scienkte 1 " " |[E.Science 4|E,.Science l|E.Science 1
5 {Lunch JLunch - Lunch Lunch Lurich -
6 {Lunch Lunch Lunch- Lunch- . -|Lunch
JEng. 1 P.Ed.1(M) .lEng. 1  '|Eng. 1l Eng. 1
7 ) H.Ecom. 1 Hist#. 2 Hist., 2’ Hist. 2
Hist. 1 Biology 1 |Biokogy 1 {Ind.Arts 1 {Biology 1 v
‘8 |[Geog., 2 Hist. ‘1 Geog. 2 Geog. 2 - |Geod. 2 e
- |[Eng. 2. Biology 1 |[P.E4A.1(F) |Physics 1 .[P.Ed.l (F) .
9 Physics 1 Ind.Arts 1{H,Ecom. 'l |Ind.Arts 'l :
. . Eng. 2 Ind.Arts 1 {Eng. 2 -
Eng. 2 s

* Courses not

4

sch%guléd by.computér;

(a) Section 2 of . Geom.
(b) Four periods of _
. *General .Mathematics,
‘Section 1 ‘

{c) Two periods of
‘ Physics, Section 1°
+ : LN
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) 2 { GRADE ELEVEN MANUAL MASTER SCHEDULE :
B Y L
4 A P t WF & \ _1 A ‘ .
E . \ ‘ DAY
- R . -. ’ g -
o . N 4
.0 1 "2 3 N 4 R et
L ' ' . e . ’
. |Geog. 1 Hist. 1&2 |Biology 1|Geog. 1 _‘Hist.l&m’—_ '
. 1|G.Math. (M) |Physics 1Eng. 2 P.EA.2 (M) -
: ' P.Ed.1(F) |Eng. 2 . :
I Eng. 1 Eng. 1 Trig, 1 |Eng. 1 Eng. 1 g
2 |Geog. 2 Biology 2 [G.Math. 1|G.Math. 1 G.Math. 1¢ ‘
Alge. 1 Biologysl |Geog. 1 Alge. é\ Alge. 1
i 3 |Eng. 2 Physics 1 |Econ. 2 . |Eecon. Econ. 2
d TS Eng. 2 - - . 25 5
N Econ. 1 Trig. 1 |Hist. 1 Biology 1 "Eng. 1
4 |Biology +BEcon. 2. .|Geog. 2 Physics 1, Biology 2 | |
w il iy, - |1Enge+ 2 i i
‘5 [Lunch Lunch. Lunch Lunch Lunch
6 {Lunch Lunch Lunch Lunch . Lunch
"+ |Biology Hist. 1&2 |Trig. 1 Eng. 1 ; Alge. 1 _
7 |Physics . (F) |G.Math. 1 |Geog. 2 L _Eng. 2
Eng. 2 P.Ed.2(M) . % i > & ¥ )
"y Trig. 1 | Econ. 1 Hist. 1 |Econ. 1 Trig. 1
e , 8|G.Math. G.Math. 1 |Eng. 2 G.Math. 1 G.Math. 1-
S 1Eng. 1 Eng. 1 Econ. 1 Hist. 182 - Geog. 1 -},
] 9’ |Hist, Geqg. 2 Hist. 2 ’ (M) Biqlogy 2
ag‘ P.Ed. 1 (F)
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: - TABLE 12 \R. - T S
3 + .« = 1 : = d o i ¥ . i 1
=" GRADE ELEVEN COMPUTER MASTER SCHEDULE - " "7 .~ - . - = ™
S 2y : " - i . '-’ ’ . i f . i " .
+ Y V';//’A ' ’ g i e
N (3 b S
‘P : . T e . o ey, &
E ' // ' .. DAY* ¥ - e il S g
R -3 - " . oo ] _"-"'
‘ I | J-. : T ] ] - .
o 1 « 2 - A Lt 5. s B
D ] 5o e - ™

.JEng. 1 - |
G.Matht l‘

Econ. 1
G.Ma,th.' 1
'Biology 1

Engc. 1 : g Eng- 1
G.Math. 1

P.Ed. ). (M)

G.Math. 1,

Eng. 2
Hist.' 1

Biology.
Al & 2)

Eng; 2
Hist‘_;

Eng..2
|Hist. 1

¢

WL

Hist. 2
. 3 |Econ. 1 .

'Ecodlll
Biology 1

Hist. 2 |Hist. 2

4

. Hist.
Ecan. ,

] N e

! 2
 Irrig. 1. | Trig. 1 Trig. 1. |Irig. . Trig. y
Geog. 1 Biology 1 |Geog. 1 |[Geog. 1 Geogq. n )
] .. - |Econ. 2 ' |Econ..2 * » .

Lunch

Lunch-

Lunch” Lunch

Lunch

Lunch

Lunch Lunch

- Lunch

G.Math. 1

4
5
6 |Lunch .
7 |Geog. 2

-Biology 2

L

G.Math. 1 |G.Math. 4
Geog. 2 |Geog. 2

G.Math,-1 . ,
Gepg * 2 ] ‘ 5

-

Eng. 1

8 [P.EA.1(M) -

Econ. 2 -

Eng. 1

Eng. 1°

.

P.Ed.1 (F)

L S

uEng. :
P.Ed.} (F) ., *

Alge. 1
9 |[Eng. 2

Econ. 2

Alge. 1
Eng. 2

Alge. 1~

Eng. 2

Alge.
Eng. 2|
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fIn‘other words, the computer master schedule,

te

in ifs present fbrm, prevenﬂgd many students from attendlng

. Peacher Satisfaction b \',' oa T e e >

O ) ' -

g Totai teacher satisfactiqn was‘not expressedjfor 2

- - o ", ‘

elther of the schedules. Howeverf greater'dissatisfaction”'

was 1ndlcated for tbe ccmputer schedulelthan for the manual

5chedule. Tables 13 to 18 present data pertlnent to teacher

dlssatlsfactlon.: Cr1t1c1sm for the computer,schedule-‘

. s

A

Pl

-

centered around thre® main areas( ‘Flrst of all teachers were

‘concerned over the fact that fcr some of them, their

unscheduled perlods were clustered. Tahle 16 15 a sample of
\ -
this. In this case all unscheduled per1ods occur on day 3

s . :
) v a

. “two" for teacher B Some teachers Weren t pléased w1th the

majority of thelr unscheduled perlods belng confmned to
! o -

elther the mornlng se551on 6rbthe afternoon sesslon. :T%;s_
o

»

A N EOT
"
5 LT N

'was a problem with both master schedules. o e
" 1 . Gl 'u.
. The seccnd major problem caused by the computer

schedule was that of schedullng several perzods of ane

¥

-course section on the same day. Table 1§ shows that three
]

perlods of Hlstory X, section one, were scheduled ﬁor day‘gg

Pl

two. ThlS is most undeslrable espéClally for ‘a four—perlod

- courses Several ‘cases of two perlods in the saine course'

'occurring on the samelday is shown ln-Table lA.h The manual

- 1

schedule exhibited a few of these situations but some_yere

L
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Geog. VIII|

Sec. 3

Eng.. X1

~ |sec. 2

Eng. XI
Sec. 2

r

! Eﬁg. XI
18ec. 1 2

Eng.. XI
Sec. 1.;

Eng.‘xI
Sec. 1

Eng. XI
Sec. 1

~[Eng. XI

"

Sec. 2 ..

Eng.,xif

"1Sec. 2

Econ. XI
Sec.. 2

Sec. 2

b X

Econ. XI

- Bcon. XI
Sec. 2

. ECOnh XI "l;|

Sec. 1
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Sec. 2
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T

IL.unch

]

‘.h&g‘}.? ’

s

r - B

Lunch_

Lunéh .

Lunch

Lunch .
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Seo. 1

1
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u
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Sec. 1
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¥, X " . TABLE 14 )
‘\9 ] ! . r
A COMPUTER TIMETABLE FOR TEACHER A- . |
1 dl - e - * L :
. o | - DAY e o
L .\ X L, &

.

Eng. XI
Sevc FY l

«

Eng. XI _
Sec. 1\ &

Eng. XI

Eng. XI

2 [sec. 2 Sec. 2 {8ec. 2 Sec. 2
Econ. XI_ | Bcon. XX |Geog. VIII|Geog. VHII [Econ. XI
3i1See. 1 ° Sec. 1 JSec. 3 ' sec..3 = “sec. 1
N PRI Geog. VIII é?:on:hx'l-. Econ. X1 g
b - Sec. 23 Sec: 2, ™ [Se¢. 2 i
5 - L —;h ‘IT-_‘-:‘! 3 * o -‘.:- ¥ ; T ;
5 {Lunch Lunch’ - “Lufch, = “iBunch Lunch
“am P o 3 & 5 LS
6 |Lunch -**| \Lunch - % ,. |Lunch Lunch Lunch
' 3 i ‘\.‘_' . s "I g 4 " -
[} . " N . ri
1 ' Geog. VIII ;
y . Sec. 3 ‘.J‘ t ;
Eng. XI ﬁ‘_‘&Econ. X1  |Eng. X1 Eng. XI__ |Eng. XI
B [Sec. 1 Sec. 7 Sec. 1" Sec. 1 Sec. 1°
L R . : E
Y : avdo o s :
Eng. XI Econ.  XI Eng. XI Eng. XI Eng. XI
“9lsec. 2 ° Sec. 2 Sec. 2. Sec. 2. Sec. 2
. s ' , : o g¢ e
' | /4’ . “
") . ' = 3
* - ". '-\
[} v
= [N = 1 y : =

- 0

™
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: A MANUAL TIMETABLE FOR TEACHER B’ -
P J g2 )
E *.* DAY -~
R S R
I ) 5 i ¥ _'..- L]
o 1 - 3 - i 5
D S ' ! P WA L p - _
Ehg. X Eng. VIII |Engd. X° Eng. X Eng. X,
l1|Sec. 1 Sec. 1 Sec?.2 Sec. 1 Sec. 2
o e T ~
B Tiecha Eng. VIII |Eng. VIII Eng. VIITI r.
2 Sec.' 2 Sec..1 .o ) Sec. 27
Eng. VIII, | Eng. X Eng. X Eng. VIII |Eng. X
3|Sec. ]: & 72 | sec.'l Sec. 1. Sec. 1 & 2|Sec. 1
. (M) : ' (M) o
°lEng. X ° | Eng..X Eng. X \ .
4|Sec. 2 Sec.- 2 + |Sec. 1 ' ) _ \
5 |Lunch’ . | Lunch Lunch ° |[Lunch Iinch ©
6 |Lunch ' Lunch '€ |Lunch . Lunch, Lunch - g 1.
Eng. X [ Eng. X  |Eng. X . |Eng. VIII [Eng. VIiX
1|Sec. 1 Seg./1 Sec. 2 . (|Sec. 1 & 2|Séc. I
{Eng. VIII Eng. X = ‘|Eng. VB‘ Eng. X -‘|Eng. X "
,B|Sec. 1 ?2 Sec. 2 Sec. 1 Sec. 1.. Sec..2
. F) " £ e l ;- — -
Eng. X - Eng.. VIIIL ¥ Eng. X . (Eng. VIII
9 |Sec. 2 Sec. 1 4 Sec. 2 .|8ec.,1l
. s i ¥
, 2 A
o " * b
. -., e R
. ﬁ - ’ :l . 3 ) F
1. w 5 ‘t ) l o - '
il 3 ' '
- - . E 1 ' : " .
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L] gt 3 4 - ~ 4 £
" .. A COMPUTER TIMETABLE FOR-TEACHER.B  : .-
) RS L B2 ol S
b o ] F i -~ t -
2 1 - .,
i3 = =
" e E - i ) [)’.AY l'z, B 2 =
.R. el } i t.‘ ) : 2 :
- ; % b N G :
: e el T j:z 3 4 . 5
. - = ., D ": " ] e e k y J & 4
g | Bng.. T " Eng. *VIII | Eng. VIII | Eng.

sec. e

'sec. 2

Sec..z

v
2 2
g A N s . : :
3 . 1 Eng. X | Eng. X Eng. X. Eng. X Eng. X .
2| Sec.:1 "+ [Séc. 1. -Sec. 1 Sec.-1" Sec.: 1
- . Eng. X -~ Ené..x Eng. X Eng. X‘ Eng. X . A
3| Set.,2 Sec..2 . ¢ Sec. 2 Sec. 2 Sec. 2 ¥ ik
P — | BEng. VIIT Eng. VILI | Eng. VIII | Eng. VIII . -
4| Sec. 1 Sec..1 .Secs 1 Sec. 1
ol 5 r ' ke ; E . b
*- 5| Lunch Lunch Lunch’ Lunch Epnch L.
36 Lugch \&uﬂch ¥ :Lunch ‘Lunch -~ Lunch
i - d . e . "' N . = .
' 1 | BRge X, Eng. X Eng., X. Eng. X .
. " 7| Sec. 1- al - Seg. 1 Sec. 1 Sec. 1
. ~| Eng. VIII Eng. VIII'|Eng. VIII | Eng. VIII
© .8| Sec! 'l , ifc.fl - Sec. 1 °~ | Sec..l
MU . [ 'Eng. X, : Eng. X_ | Eng. 'X-. | Eng. X
-, |9| Sec. 2 .Sec. 2 Sec. 2 Sec. 2
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. e . TABLE 17 _'
-~ 1 J J - . - . -" ) u
3 A MANUALTIMETABLE FOR TEACHER C ’
SN - ' :
in'*}.:q_'l ! . -
L S A :
P R h) [
E -~ . crg i DAY -
R Pl R o~
I ™~ - .1,'_':‘5 ' . ’ . .
g R "2 ;3 4. . .5
“[Hist. VIITI | Hist. IX |[Hist. X |HIst. VIII| .
"1l|Sec. 1 Sec. 1 Sec. 1 Sec. ZK .
_ A‘n = : L[] L]
Hist. X7 Hist. VIII |Hist. IX |[Hist. X Hist. X
2|8ec. 1 Sec. 3(M) [Sec. 1 Sec..'Z ‘ 1Sec. 1
Hist. IX . Rist. VIIT |Hist. X Hist. VIII|Hist. IX
3|secs 1 Sec. 1 |sec. 2 Sec., 3. Sec, 2 ..
. N . q - ] .
Hist. VIITI [Hist. VIII|[Hist. VIII [Hist. X
4 Sec. 3(F), [Seec. 2. Sec. 1 Sec., 2 -
| .HlLunch " Lunch Lunch © _|Lunch » Lunch, -
L] - * " . . " - . ! 1
6 Luz_‘nc'h‘ _' tunch .. jLunch ¢ Lunch) “1Lunch
Hist. ViIX | Hist. IX |Bist. 1IX Hist. VIII
7 |5ec. 2 \ Sec. 2, Sec. 2 {Sec. 3.
Hist. IX Hist. X- - -[Hist. VIII
. B Sec._2.\‘,.Sec. .1?' *I . /.,_s.ec. l_'
| Hist. X Hist. VIIX |Hist. IX |[Hist. VII®
9| - Sec. 2 Sec. 3 Sec. 1 Sec. 2
[ . 4 g& .\.\ .
" ¢ v :
- f ‘ P L:._J
. 1 : ¢ 3‘-
o 8 sy *
e ‘.f) ’ ._ o \
- . ‘_.,,-_11-‘ - o
. - , .
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_TABLE 18 '~ .

- .l- ',‘- ) Y .
' 'A CONPUTER TIMETABLE FOR TEACHER C
i . " -
T , 3
' pay * " \
e/ 2 3N 4 5
Hist. IX_ Hist. X Hist. IX |Hist. IX |Hist. IX ..
Sec. 1 Sec. 1 Sec.. 1 |Sec. 1 .|Sec. 1°-
Hist. /IX Hist. X | Hist. IX |Hist. IX |Hist. IX
Sec. 2 Sec. 2 Sec. 2 ‘Sec. 2 * |Sec. 2 -
Hist. VIIT | Hist. X | Hist. VIII|Hist, VIII|Hist. VIIT
Sec. 1 . ( Sec. '1 Sec. 1 Sec. 1 Sec. 1
Hist, ViIT- [ Hist. VIII|Hist. VIII|Hist, VIII
Sec. 2 ° Sec. 2  |Sec. 2 Sec. 2 -
& - 3 —
Lunch Lunch Lunch Lunch - Lunch
Lunch Lunch Lunch Lunch-’ Lunch
Hist. X Hist. X Hist., X -
Sec. 2 Sec. 2 Sec., 2
Hist. X Hist. X ‘
Sec., 1 Sec. 1 3
Hist. VIII “Hist. VIII|Hist. VIII|Hist. VIIiI
Sec. 3 , Sec. 3 ‘|Sec. 3 ' ‘|Sec. 3
1] * L5
- ) . ‘oll

N
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.. requested by ‘the teacher c'oncerned;-* others were agreed to by ..

- teachers in order to offset other major scheduling‘- -

: _difficulties. ® In any case, the frequency- of occurrence was

much gre;ter in the computer schedule, / _: . ) o
Flnally, teachers felt that the computer was too

uniform 11: the‘ scheduling of each course. Many courses were

selected for the same period each day. They felt that thJ.B

bl

_led to some courses claiming prlme penods and added

mo‘notony to 'several courses. Periods should _have been. ¥

N 4

A . ' - . . ) . .
stabgered on separate days. ‘For example, @story VIII;,' ‘

T

section three, in Table 18 was at ﬂi‘s‘a‘dvantege since thé

‘course had to be taught _at the end of ea‘ch day when students

-~

are tired. The problem could not be controlled since it was

.an J.nadequacy W1tl11n the loglc of the computer programs. It
wasy hoWever, a conSJ_deratlon that recelved a hlgh pr:n.or:.ty

in the manual schedule and, consequently, .Was overcome. -
- L

L
. ‘ "

Student Satisfaction

-~

Computer student schedules were unacceptable in all |

cases. As mentioned previously,' all students were rejected

'for at least one’ course and some’'were re:jected J.n many

' course areas. Tables 19 and 20 point out thJ.S major

-, t
difficulty- Thn.-s student was unable to attend classes for

< i

3

Phy51cal Educatlon anci Physics.' Table 21 shows the manual .

Lo

—mrscheduling for g.rade ten student B"a a Table 22 :.llustrates the

—

problems experlenced in echeduling thé same: student by computer. :

» . . . .
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e & ) e . b \ 9 i
- f = A ot + N ke
e [ i - . s £ £ -~
o, - A GRADE ELEVEN MARUAL TIMETABLE R ‘STUDENT A. g
E ' - . ) D
1 1.5 R : 3 3 o
_ E "DAY ' ! -
d R " ~ J -
A of. 1 2 3 4
1 D - G 2 4 & e *
: | Geog. Hist. -Physics Geog. . * | Phys. Ed. -
- "1 {Sec. 1 ‘Sec. 1 Sec, 1 Sec. 1 Sec. 2 - "
N y En;g;lish .| English . Trig. En_cylish T English
2 |Sec. 1 - Sec. ' “ | Sec. -1 . |Sec. :l Sec. 1 .°
i ) R o i 5 i NS : z '.. . . 4 : i
' Algebra Physics Geog. - Algebra Algebra .. . -
y » 3 |Sec. 1 . -|Sec. 1l ' [Sec. 1'  |Seg# 1 r | Sec. 1 -
: i ,-| Economics ’frig.‘ History Physics - Eﬁgl-ish"' '
4 [gec. 1 | Sec. 1 Sec. 1 ‘sec. 1 Séc. 1
y - * § F " o . 4 2 %
‘ . 5-|Lunch Lunch Lﬁhch_ , ~j{bunch’. Lunch- - ., “\
B Y "6, |Lunch - | Lunch | Tunch - Lurrch ‘| bunch . *
’ g z ] 'l - = i o % 2 = .‘
” ' : |Physics Phys. Ed. | Trig. . . |English *Algebra -
1 ™ 7 |Sec. 1 o | S€C. 2 Sec. 1 i~ |Sec. 1 .]Sec. 1~
(.4 : : - : ’ - ot ; d P
g | PXig. Economics | History Ecqnqmi&s' Trig.
f_’ Sec. 1 Sec. 1 Sec. 1° Sec. 1 Sec. I ~
-~ English English - } Economics |History | Geog-
o N 9 |Sec. 1 Sec. 1 Sec. 1’ ‘Sec. 1 Sec. 1
' . - : ".1,
. o 9 p ! o R .
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K GRADE:ELEVEN COMPUTER TIMETABLE FOR

LI

TABLE 20

o

STUDENT A T .

-
i

f r L] - (
o
E DAY * oL
| e , . )
I N " - ) + o
0 1 .2 3 - . 4 5. s
D ' ‘ .
"|"English . Economics |English -English =Eng115h _
1l |Sec. 1 Sec. 1:~ |Sec. 1 Sec. 1° Sec. 1 .
Histor§ R History |[-.History History - ’
.2 | Sec. 1 Sec. 1 Sec. 1 * Sec. 1
| Economics || Economies Economics ’
3 |Sec, 1 ‘Sec..’l ¢ | . Sec. 1
Trig. - foig. Trig. Trig. Trig. .
s 4.18ec. 1 . | Sec. 1 Sec.,1° Sec. 1 "Sec. 1
5 Lﬁan_ Lunch Lunch Lunch * Lunch
. $ . :
"6 | Lunch 'Lunch Lunch - ‘Lﬁnch Lunch
Geog. . - 1Geoyqg. Geoqg. Geoyg, ",
.7 Sec. 2 . "18ec. 2 Sec.”’ 2 Sec. 2 .
1 English. English "English English . .
8 [Sec. 1 . Sec. 1 Sec. 1 ,Sec. 1 '
) Algebra Algéhra Algebfﬁ Algebra
9 {Sec.:1 . .[Sec. 1¢ Sec. Sec. 1

'L
L

* Because of computer program 11m1tat10ns, student A was’—
unable to’ be acheduled for. Phy51ca1 Educatlonaand Phy31cs.

rb

o
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A. GRADE TEN MANUAL'TIMETABLE FOR STUDENT B
s - ¢ . 1 R o
Pl ‘ oy
"E . - " DAY
R(?7 .-
I d ¥ S
0 N {, ] LY ) .
.D -1 _ -2 3 ’ 4 | 5
Ind. Arts Biology English Gen. Math. |English
l|Séc. 1 Sec. 1 Sec. .2 "8ec., 1 Sec. 2
- ' . ) ! * . .
Ind. Arts | Len. Math.| Gen. Math. [History . -. |Gen. Math.
Z2|Sec. 1 Sec. 1 - Sec. 1  {Sec. 2 Sec. 1
Biology Geog. History . Bioibgy Gen. Math.”
-3 {Sec. 1 Sec. 2 Sec. 2 Sec, 1 Sec. 1
FEnglish. English Gen. Math. |[Geog. History
-4 [Sec.' 2 Sec.' 2 Sec. 1 Sec. 2° Sec. 2
. l ’ . 1 - JLT o
. 5 |Lunch , Lunch - [!Lunch Lunch | Lunch
. 6{Lunch - Iunch Linch Lunch "Lﬁnph
Geog. Gen. Math.]| English [Biology Phys. Ed.
‘7 15ec. 2 Sec. 1 Sec. 2 Sec. 1 Seg. 2 ,
' 7 - . - B . .
Gen. Math.| ‘English Geog. . [Ind.. Arts EngliShY
8 [Sec. 1. b Sec. 2 Sec. 2 Sec. 1 Sec. 2 -
. |English . | History |Phys. Ed. [English Ind. Arté_
9 |Sec. 2 -.Sec. 2 Sec., 2 -|Bec. 2 - [Sec. 1 .
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-unable to be scheduled for History a
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' . TABLE " 22 , é
I3 oz *
. ,A GRADE TEN COMfUTER TIMETABLE FOR: STUDENT B
P Q- & - _—— =
E . DAY * il
R~ . ; ,
I %
8] - K 2 3 4 . 5.
D ' 23] &
. |'Geog. Geog. Geog. Geog.
) 1 SEC. 1 SECt 1 S‘e‘C. l Sec - l 1”
English Enélish English English English . .
2 | Sec.*1 Sec. 1 Sec. 1 Sec. 1 - Sec. 1
. : Lo
3| " _
i Phys. Ed. . K}
4 Sec. 1 .
5 |.Lunch Lunch ‘Lunch Lunch Lunch - -
. 6 gun¢h ’ Lunch _~) Lunch . | Lunch Lunch
. -z—. i . ) g I . .
i Eng}ish ‘Phys. Ed. | English | English .’ English
7 | Sec. 1 .Sec. 1 Secg¥ 1 Sec. 1 Séc. 1.
- | Biolegy Biology Ind. Arts | Biology.
8 . BSec. 1 Sec. 1 .Sec. 1 Sec. 1
. .‘ R Fl w ] . * .
N | - Biology Ind. Arts | Ind. Arts Ind. Arts’
- 8 i , Sec. 1 - '| Sec. 1 |Sec. 1 Sec. 1
* Because of computer program limitations, student B was

thematics.'
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_ The computer, 4in its efforts to schedule teéchers and "

-courses, 1gnored the numerous confllcts in Student schedulea.

* The manual schedule_resulted in a limited number of confllcts

Ty .

‘for students taking courses in more than one grade. These

. for three classes was too difficult. =~ O

+ institutions with high enrollments. Secondly, a acheduling A

=y A - A
students had to take alternater courses. ) R

.

Studont?'also expressed the?r diSCOntent-with the
computer scﬁedule in two othEr major areas. In that reSpect,
their comments were 51m11ar to those of the teachers. They
dld not favour the. rdeal of uniform time periods éor courSes,
particularly at the end of morning and afternoon oesglons.

Finally: they were opposed to the thought of’haviog to

f

;attend class for the same course three. tlmes oh one day.

Y

They felt that thls would be a problem since they would have

" to cover consxderablb.materxal on one day and for the remainder

—-————...~__._____________

of ‘the- cycle, woul 1ttle or no exposure to the course..

The gap wds too big, proylded no ¢ 'nulty, and preparation

-

Scheduling Resources Needed

First of all, a computer with a large memory capacltygls

needed. <Most scheduling packéges requireslarge memorf-
\

storage because they are ‘designed to accommodate educat10na1

-
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..Jt -

. package is requlred ‘that is flexlble enough to handle gqe

i

v

pecullar c1rcﬁmstances of any one school. - Finally, unless,
k i - ; I N
the school administrator is a competent,éomputer'specialist,

- N . . . e " 0 -
a computer consultant will be eéssential to.the‘success of"’

the venture. The school admlnlstrator can ‘provide the

necessary input from the - school. ,but only a spec1allst will -

. be able to control the technlcal aspects of the computerlz-

atlon phase.

!

S
At the present tlme, only gwd of the ‘three

essentlals are available to_Newfoundlamd~h1gh,schools.

‘Newfoundland and Labrador Comptlter Services has both - ‘ Y

aoequete computer.facilities and competent_conguter--
consultants. However, this studf ishthe-first attempt at.
prov:l.d.'l.ng % hedullng programs. ‘ Th.'l.s study met with very,
llttle success u51ng the Stanford School Scheduling System

(One of the larger ‘schools of St. John' s,'ﬂeyfoundland

.tried unsuccessfully to schedule its program with the same
< - . r 0 ‘ .

'system.) The -latteér was attempted after this study had .

made the system.operational; At the present time, -

facilities are available for experimental work only. .,
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'showed that much more varied research will be required

_difficulties too,great -for systems like the SSSS.

. ’ REPORT OF THE FINDINGS . | &I " I
ri d __-. v ", ...‘ ’ ]
Research Questlon 15 Computer Schedullng Advantages w

A ~
After a care,ful rev1ew of the literature, 1t v'l'as j '

o =

felt that computer schedullng would hoId many advantages

3 over manual schedullng It is true-that the computer has_

L

more speed and cah produce an abundance of: relevant

scheduling materlal. It does produce sg:hedules for all

sclied&.lli_ng variables including the school, Iteachers; . -

<

students and ,rooms. -However, the e‘ffortsl of this."st.udy

]
i

Lclai'med: * The' researcher is still optlmlstlc but be

before any adva}atages for computer sche&ulingv can be SN
flure

computers can be of any assistance in Newfoundland h.ilgh
schools, eJ.ther a new sysi:em of- schedullng must be developed
—or a system different from {:he one used 1n this study must ’
be found. The Stanford- School Schedullng System.is de51gned

to accommodate -stude}ts in’'a more flex_:.ble institution such

‘as-a Un_'iversii:y.’ In Newfoundland high-schbdls, students

‘spend most of their time in scheduled, classes with little
' 4 . .o a . ’

'-'.o.r no s'tuds"time 'and that results in increased scheduling

*
4 -

Research Quest:.on 8: Computer Schedul:mg Di sadvantages .
Within. the lJ.mJ.ts of thJ.s study the computer o o

schedullng procedures presented several magor d:.sadvantagea.- _
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They are as follows'

l. -The’ computer requlred less personnel to ‘performn the

-

schedulmg process however, the scheduling time period was

4

,
much longer than the manual process. In this study the

‘c‘dmputer construction time was double that of the manual

time. . That is, _twenty-eight 'days as compared to fourteen

" days.

. 2. The computer schedul ing process cost much more T{Jan

the manual effort.' The ‘cost per pup:l.l for the manual
N

X schedule was $8 45 as compared to $11.40 per pupll for the

_ ccomputer schedule. - - e

L] -
<

3. The computer was-unable to complete the schedulmg

r

Process. Many-of the courses and teachers_ were_' not 3

completely scheduled Nozie of the students were able to

attend - classes in all courses.

-

4. .Teacher schedules were unsatisfai:tc}ijy for atevera;l'

L

., staff members. For some:-unknown reason the com?utei:,

scheduled most 'coursea in perio\is' on Monday, W_edn.d_sday,
Thursday.aﬁd'Friday émly. This meant fhat several'teac'hers
recelved all the:.r unscheduled class time on Tuesday or a

course was forced to be scheduled for several permds on one

L) e

day. ~LEy - T . - v 3

5. Student schedules were not complete for any studénts.

N R
. . -

All students were. unable to attend ‘classes -fqr an average =0.-‘3._T
v v : : 9K '. ; . B
three coufses because of master schedule conflicts or

LY
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. © . unscheduled co&rses;" :

- 6. Most courses-were'scheduled,for the same time period
. . 3 ' . Q -
each day. ths meant that some courses got prime time .

_‘periods and others had the disadvantage of coming at'the end
" of each session every day. 'By careful consideration tbis

" ‘eondition did not exist in the manual schedule.

: ‘ ) e - :
Research Question 9:.Computer Resources ‘Necessary L@

T

1f a‘scnool decides to schedule by computer, three
, : X
_;i major resources must be available. First, a computer with
¢ T _ _ s . _ e - »
-large storage facilities is needed. Secondly, computer

) ‘ .. consultants must be available to provide technical advicei-
. ‘_Pinally,'a scheduling'skstem flexible enough.to accommooate_
the special need; of‘the sohoollmust_be auailables- Some
o knowledge of computers would ‘alsoc-be a great asset for theA
school administrator. A | o

. i ' . Ve

Research Question 10 Compgter Resources Available

The prime resource, an adequate computer, ‘is

+

B available to all schools in Newfoundland. This ‘facility is
located at St. John's and is provided by gewfoupdlandﬁand'
P Labrador Computer QerVices. Being geographically remote’

- i

from this service is inconvenient but presents no major
o difficulty. Communications are such that all schools can
I'nave access td3the:resourcé;. Cqmputer consultants can"also
by the samﬁ company or schools can hire the -:f

*

B =
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services of an independent consulting agency.. : :
i . v p .

ihé third and final resource ;s'not available except .
’. . , e : . ' e '
on an experimental basis.. ‘The scheduling system used in -
1 & i m ~

this study‘is"operative but, as has been pointed out, in _
_the‘opinion of'the researcher, it is not suitable for
scheaqling_uewfdhndland high schools. To date, it is the

. only éystém operative in the province.
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' Statemant of the Problem

The purpose of this- study was to 1nvestlgate the

#3

present_practlces-andiproblemé of scheduling high schools
in St. John's, Newféundland,

Additionally, this study
attempted t0 determine thé potential of computer developed
master schedules for Newfoundland high .schools.

w1th these objectlves,

the, following research questions
were con51dered. )

) 1: What procedures are presently belng uséd £o .
qchedule hlgh SChools in St. John S, Newfoundland?
! 2. Do the sohedullng practlces used in the hlgh "&_
schools of St..John' s diffet 51gn1f1cantly? s .
& B

. What.scheduling groblems, 1f any, do hlgh schobl-
administrators consider most sighdficant?

P s s “. i
4.- -Are high school administrators satisfied with )
. Ve g~ 2 . T
their present master schedules and SChEdUIiﬁgbm;hh
o préétices? ' o
_5.;

Have hlgh school admlnhstrators g;ven any -

cons;deratxon to alternate forms of scheduling

In keeping

S
L



- schedule, programq and personnel. Secondly, several 1tems t

.eolleet fagtual data'cencerning the_schoel}.lté facilities;

_were constructed to reflect the vlews of‘each of the -

and have rhey'erperimeﬁﬁed‘wlth any of these

dlternate forms?. _
6.' Are the/bresent hlgh school schedules retardlng

currlculum 1nnovat10n7 ' ’ .

-

7. What are the advantages of scheduling. LS

-y & ' . 5 L

Newfoundland high schools by computer?

8. Are there any disadvantages of scheduling K

Newfoundland high schools by computer? - .

3. ,What resources are necess@ry to enable a high

school to utilize the o tgr for sehedulipg?

. 10. Are these resources available?

. Procedures ., g e ° ’ ' .

1
. * ¢ -
® -

In an attempt to answer the aboVé questions, two .

" B = » .
1nstruments’were used. The flrst, an 1nterv1ew quest10nna1re,.

was developed by the researcher. The llterature review

prOV1ded the framework.for the construct10n~of the 1nstrument.

The questlonna;re was deslgned to solicit 1nformatlon of two\
{ - io.

'types‘ “First of all, the instrument’ eontaiped items' to

prlnc;pals W1th respect to schedullng concepts, scheduling

problems, and factors, hoth technlcal and’ non technlcal,
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Intérviews.wefe-conduc;ed in four of the high

'schbels of st. John's, Newfoﬁndland. " Each. interview lasted

_ their views on many aspects bf their schedules and

LR . ; - g ' Y

scheduling in general. Because of the small population
and emphasis on open-end® gquestions, no statistical - -

treatment was applied to'tPe data. Basically, all

responses were reported as they were recorded and comparisons

were made where it was necessary to do ‘so. Responses were
organized around each of the relevant research questions. °
o . s ' 5 - £

The sebond'inetrument, the Stanford School .

¥ F

Scheduling System, was obtained from a.group .of researchers
led by Robert Oakford of Stanford University, california.
This system was selégted because of -its reported flexibility

and adaptability to unique school sitﬁations. ‘The sS85

consists of nine major computer .programs and several

'sﬁppiemenjﬁgy,prog:ems writ;en in FORTRAN IV for use on the

IBM 360-40 or larger compu'ter.1

’

To conduct thls phase of the study, ‘it was felt that .

¥

. in the province would be most relevant. éincemthe-averagé"

bl

= b
-

1The 54 programs for this research effort were made
available through the office of the Dean of Education, =«

Dr. G.A. Hickman. It is intended. that they be avallable to

any schopl requestlng their use.” : (;ﬁa)/ :
» v h ‘. - . . ’ .I . ~ ‘

: . . - ' o .
. approximately two hours and principals were asRed to expres? :

0 =

,a.repfesentative of the size of majority of the high schools
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" high school has an enrollment of approximately 250 to 300

students, it was apparent that the large schools.of St;

John's would not meet th15~de51red requ1rement. For this
-_' Rl

reason, and the res%archer & knowledge of the school's ?

program and facilities, Lester'Pearson Memorial_High,School

~at Wealeyville was chosen to participate in the studye °

Both a manual schedule and a computer generated
schedule were'constructed fon.the,échoel The schiedules
wefe compared on the basis of cost, constructlon time,

staff satisfaction, student satlsfactlon, and course

requests honoured. Thls ‘information is repgrted in Chapter

V in both written and tabular form.

. ] - -
N . . . L

B *‘

Summary of Flndlngs

All schools used the trlal—and-error or hand mosalc

- -

-method in schedullng their programs.‘,No school used or had

- ever used a computer-to assist them in thelr schedullng ‘

efforts.. Ba51cally, e1ther the pr1nc1pa1, V1ce—pr1nc1pa1,
a commlttee, or a comblnatlon of these:looked at the

strengths and weaknesses of previous. Bchedules and then

*

constructed their schedule with thte information plus’ the

necessary school data. Constructlon tlme, 1nc1ud1ng the
L]

preparatlon phase, ranged from om\\to three months._

. No signlficant,differencea existed in the scheduling

,_practices Pf the schools.: Basically, ‘all schools used a

e



’

. indicated as being of pgrtlcular_concérn.' L : .

Sﬁandard_seven-period_dayf operating on:a five-day cyeleu

,.l. / '_r - .. l.‘

Some minols variations did exist such as limited independént, , _

stidy in one school, back-to-back scheduling for sciehce
o : ' ! .o

and physical edupation}*and an experiment in teaﬁLteachindﬁ

1n another.

hoat

Several schedullng problems werej}dentlfled by the )

‘schooliadmlnlstrators. In summary the followlng ‘were ‘

"1. Workload problems cauéed-by teachers being ° °.

PR 2
-

1nvolved in more than one subject area. .
ﬁ. The present pupll—teacher iabeo restrlcted
' f:ﬂ theiflexlbillty of the‘mastéi schedu}e by
imposing program restrictlope: -
3. A lack of,studeht'guidance services.
4. étaadard periods imposed‘cousiderable I 'T#; -

problelms when any ‘form of ‘experimentation

-
-

was desired.

5..ﬂUnresolvechonflict§ in the master schedule

'fdrged students to take alternate courses.'s ]{
i In many dases, students were not inferestedﬂin
the alternates - and disc1p11ne'problems resulted.
6. The schedule is so rigid that arrangements fdr‘ -
spec1a16act1v1ties upset th whole program at .
g~ 1‘ ) . . L T ’ N )
I ﬁ"egu . I L. . S . - ‘ﬂ ’ .'
'.\\-“," .... k . . “ ‘ @ -"I'.
Rt . . . . B PR . -
) . \ ¥ " v
£ B . .
] 1 B3 ' i » . 2
. ’ - . S

e
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all principals felt that their present schedules
e " were inadeqﬁate.; The major shortcomings of their schedules :

., were that ¢(l) they were too,academically'oriented- (2) manv‘

student requests could not be honoured (3) the schedules'
u &
g werebinflexlble; and, . (4) that there was not enough tlme
Y ¢ -
built into the schedules.to adequately accommodate,student

B '

L

LR . o Presently, experlmentatlon 1n the area of schedullng=

1% practlcally non-exlstent Most prlnclpals felt that new
z-schedullng concepts had some merit, but were reluctant to
1 L. n‘
o v . - experiment or con51der new forms. of schedullng because of.

90551ble detrlmental effects on the students. It was

N
* A o8

) Ba expressed however, that in +the, future, alternate forms of
» - i.l ’

schedullng would become necessary. ) It was felt this should

a ]

be an endeavour taken on by the Prov;nclal Department of

L

cak
o

'Y P

E Edubatlon and not necessarlly the schools. Although present~'
) schedules were too stereotyped, lt wasg stated that many

curr1cular chandes could,ptlll be accommodated by these
- schedules ‘if thé demand existed. . L - _ °

rt‘( I

>

. - It was found that the‘dlsadvantages of gomputer-
& . r

s generated ‘master schedules ‘are presently too greﬁt to be-gof

ER
-

51gn1f1cant asslstance to‘Newfoundland hlgh schools. Its

. major advantage is that 1t reduces : | conslderable amount of o
clerlcal work» The. Stanford $choq1 Schbdullng System uszed

//4\ ﬁn this study proved to be of 11tt1e value as a schedullng

T - _ L)
‘
] " R

, 205
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. aid to higl echools'in'the'provincef Its design can only

t

accommodate schools with flexible scheduling practices.
' . a .

) ) " - L £} o
Because of highly demanding school schedule requirements ’/A
. - ‘ ' A . o .
and inadequacies within the SSSS, many disadvantages were- .
revealed-. ” ’

[ ' N
-

Frrst of all, the computer did not- reduce schedullng
%1me in the test hlgh‘school. Rather, the time period was
extended. The manual schedule required fourteen days as . .

opposed to. tweq;y-e1ght days required by the computer for

L3
L

. construction. Secondly, computer costs were far greater
than manual costs. The SSSS cost $11.40 per student as

’ compered.to a manual -cost of $8.45. THirdlj, the SS5S5 was

¢ - . »

“unable ‘to successfully schedule many of the courses, r E
. . s ) | -
teachers, and none of the students. Fourthly, several

teachers found their computer schedule unsatisfactory.
Many of their unscheduled class periods were clustered on
one day or'seﬁeral periods of the same course appeared on

@ the same day." Flfthlz;/no student schedules were complete

*

becauee of unscheduled courses or master schedule conflicts: = ‘s

;Flnelly, course schedullng was too uniform. .ThlS'meant that
soue_courses got prime periods each day_ghd'others were
valweys placed at the end of each dai{s session.

s

e " - . . b
Three Mmajor resources arg necessary to produce
. - = . ‘ .
computer . generated master schedules. These resources consist
" of a computerfwith large memory storage facilities; computer

P » . . f - . t e
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consultTnts to provide technical" serviCes, and a flexible
* scheduling system. All three resources are available to
Newfoundland high schoolsy however, the scheduling system

used in this study and presently in -operation is appropriate

only for experimental purposes, .All facilities are evainable

at Newfoundland -and Labrador Computer Services in St. John's.

+ Independent consultants also offer their services should .

N .

.. anyone require them.. SSSS5 should prove to be of some value
to any school that- plans to implement a flexible schedul
where studélts are assigned several study hall periods.
This last,requirement,-study hall aSSignment, is-nécessa:y

‘ because it reduces the student density ratip. _That is; a

'student'spends less than one hundred ber cent of his time
in class and, thus, gives the-computer more:flexibility in

i ] ] : P :
- assigning class times. ,

L)
1

" Conclusicns

3 oo ' N

Within the limitations of this study,‘the rollowing<’

¥

conclusions are made;. .

1. Schools are using tqe trial—and-error or hand
mosaic method for master schedule construction. '

4
o

‘“\12._ Schools have not used computer systems for .

—’-‘ -

pchedule construction. -,/i ' . _ w I.

- .
) L]

-

- 2 -
L L i

vice—principal, a committee or a combination of-

.

— Tk

; - s theBE-

3. Master schedules are'built by'either the'principalﬁ,
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" 4. Most schools require from one to thrée months -
o ¢ ' ‘4 4 , r
for schedule construction. - o

-
"

5 fSchedqling practices do not differ significantly.
‘ - " in the high. schools. : , ‘o
.+ 6. All schools use a'standard eeven—peribd day, "

» ope;atiné on a five-day cyale.,,'. W
R ¢/ The @aﬁer scheduling'problems'identified bﬁ
.scheoi administratore’may be grouped as fqiiews:_
(1) workleeé problemsbcaused by teeehers&aesigned
i . to more than ene subjeet}areak tz)'inflek;ble .
& - schedu;es.pausea'by the present'pupil—teacherQ*

3 ratio, (3) ,a l&ck of stqéeﬁt geidance_serviees} f
. . (4)&standerd:lengtH=perfods, (5}'diécipline- .

problems that ocqur because oﬁ unresolved

'schedule'confllcts forc1ng students into courses
e - that are too rlgld. ' ' L : J-
8. Schools are operatlng wlth schedules that are not’

g o adequaéely meeting program needs..

L+ N L]

9. -School PrlnClpalS fayour new scheduling concepts.

¥

‘. = such as flexlble and modular schedullng.

* '10. Schools are not actlvely engaged 1n schedule

« it
i .
1

= 7 experimentatlon.

-

11. . School prlncipals feel that the Department of

' fiEducat}on'shoulQ experiment wlth new schedullng
T o Y AW -‘ I :

T A technlques. e

o p oo +
& 3 L, o
o "' ‘\'k, L ’
- L J
2 ’ ’ n‘\ b ¢
& a F Fd - 3 [ '
. 1, £ ’ -
' . N, v :
- . R Ty
r W - o~ 5
¥ i t ‘\: G~ ARG t e ¥

in whlch they have no 1nterest, and (6) schednlee
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C12. Computer schedullng would not be an. asset to
schools at present unleas some basic .changes
; - are made in the fabrlc of school organlzatlon.
13. The maJOr dlsadvantages of computer schedullng

relatlve_to the present operating env1ronment

. are summarized as.follows: (1) lengthehed

scheduling time, (2} increased scheduling gost,

(3) unsuccessful schedulzng of courses, teachers,

!

and students, (4) unsatlsfactory teacher schedulest

=]5) incomplete student schedules, and (6) unifor

7 .

'J.j*‘ 'course schedulhng.

14. The three basic.scheduling resources {a computer;

~

consultants, and a computer scheduling system)

are available to NewFoundland high schools.. The

colr[puter scheduling systen that is ai';wailable“can ’

i

only be used .for experiﬁental purposes.
.15. eThe Stanford School Scheduling System is not
: sultable ta the needs of Newfoundland hlgh
?*; , schools given the present operating envi:t:_o_mnent‘."'l=

. - o C
s RECOMMENDATIONS -
] . . )‘v

H

“ From- the flndlngs and conclusions of this etudy,

the following recommendatlons are made: L '



£

.Recommendations for' Implementatlon

7

1-

'1n—serv1ce programs‘which would make school -

~ administrators,aware of - proven scheduling

gcheduling schools on.a .trial-and-error basis..

5

School d15tr1ct3 should endeavour to provide

Fl

7

‘techniquos. At present, most administrators-dre Lo

i

In-service programs can help adminigtrators to

aeoelop new and-improved'sohoduling pfocedures :
aoa aloo'eﬁlightén them as to new organfzationai o
patterns for high schools. S )
School admlnlstrators should not be satlsfled

w1th maintalnlng the statﬂs‘qpo 1p terms of

l

their scheduling practices in high schools. e

“There are many organlzatlonal and scheduling

w.\”’.\

1hnovatlons taking place in secondary schools

L]

elsewhere today. All are not good but many have.

‘merit. The means to. implement many of these

.changes are available and evéry school administrator

should take steps to study them and to-iﬁcorporaﬁo-
worthwhile ideas info his school program. '
Before any- change can take place 1n the n?gh - 't
school, careful study must- be made to énsure 1ts .
Buccess. In this respect, school adminlstrators

and thelr staffg.should famillarize themselves

" [
- -
.

k]
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3.

s

/7 o , " B3 §

w1th new curr;g;i&i and organizatlonal o
) innovations a nvestigate their ‘possible .

' effects before they are included . into the ebhool

program.

Fl

The master schedule plays a'ﬁitallroie in the

)

.Smooth.and‘effective operation of a school.

Yet, in its training program for administrators,
Memorial University_of;Néwfoundland'placeé very

little emphasis on proven scheduling prooedures.

+

Therefore, the Department of Educational Ad-

#

ministration of the University should include

'at least one course dealing with scheduling hoth.
in a practical and t%foretical sense. It ia': _‘
rather ironic that such an 1mportant aspeot of |
school administration receives Bo little attentiop,
There is a lack of adequate high school program
offerings to meet ‘the needs of many students, f
especiaiiy in non-academic areas. School Boards

"'should make representation'to the Department of

;Eﬂqcation'with a view HO'eliminating this'problem.I:

' Additionally, eohools should change t@eir'schedulée'

6.

80 -that non-academic courses can be accommodated

as their-requiremente dictate. .
. , 4 .
The' Department of Education should assume a

ieaderahip role in utilizing computexrs in

! - . . . .

- +

o . '
.
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secondary _.education..-. Studies should be mdde ;.
Mmto determine the fea-sibility and costs involved
in J.mplementlx{g computer schedullng .m the
' Provmce s hJ.gh- schoola. S . '

7. High schools should not attempt to schedule. .

wi‘tf; ‘computer asslstance in. the near future -

. within the framework of thei)::\p;resent ?rganizat_ihon.
Hajor program and organizational changes are S
needed before s.uch'a step can be taken. Present'’
computer programs are de31gned to accommodate a

' flexib.ly organlzed school such ‘as outl.lned by

Bush, Allen and Trump.

Recommendations .for Further’Research e

i

' The, basic purpose of this study was to focus

-

attentlon on master scheduling, 1ts problems and the
potent1a1 of computer generated master schedules in the
Prov:.nce of Newfoundland. The researcher feels that this '

purpose has been achleved and . that this research effort has

: revealed ‘the need for increased attention in thJ.s ‘area. -

-

The follow:.ng are suggested top:_i.cs that the.
researcher feels need to be investigated:- - -
* 1. A study should be made to determine the .. .

relationehip betu;.een var:.ous degrees of -

program and reguiaite schedule . sophlstlcation
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o , . . - - .

(such as team teaching, 'rﬁodplar brogram_s.,
_‘individual‘l stuciy programs, and other - .
administrative. and c':urric:ula;'r innovations), Coe
-and "the’ effiqiency and cost of computer

géneratéd master school schedules.
The.- réplicatlion or conducting of studies. similar:d
to the present study in schools such as the one
utilized in thé second phase of thig study.

‘More evidence is .needed before the present

 findings-can be generalized to other school o

'situations. 3 ; ¥

Continued research s;hpuld be directed® towards .
the improvement of curriculum in the high school.

Experiments ‘can be conducted to ‘reveal the

L

effects that varied time p'attaarnslr class size,

Hih'struction'ai and organizational. methods, - .., '
t.e.acher utili‘za‘tioﬁ, and space allécﬁti,on have '
on.student‘ motivation and learning. Res_uits .
-obtai'ned.'lfrom-these studies can be utilized to-
"imp‘fove patterns .for instruction in schools’
throughout' the prolv;ince. & I

Cost analysis studies between traditional
I . . o .
scheduling,_ flexible scheduling, and computer $

' B A ' b . - - .

! !

scheduling iql-x_qgl}_i_‘__pe_ pursued.-._ . ,_ _;,._'_‘_'___ ISV




' ' 4

- 5, Compui:er scheduling should be thoroughly. studied

~ with emphasis clc‘)“i‘x finding a computer schedﬁling
'systém'ahapt}abl'e to l:nigh séhbol; in this
province. It is likéiy,‘l-;hét there are many '
sysﬁems av_ailablci that are worthy.of invest‘igati'on“
and dévelopment. - o g . '

. A research study of particular value to s::i)l_ool
Iadmin’i strators and schoc;l boards‘ couid Ibelunder-
taken to obtain data which would discover if the

'.i.nteresffs ar}d éttifudeé of the principal toward-
-the'irnportance of the scheduling funct‘ion,: as ‘

"one of .hils administrative duties, are in any.way
related to .the complexij:y of’ the scheduiing -

»~ system in his school.

!

B S V'Y

+
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INTERVIEW QUESTIONNAIRE = -

P . '

AN INVESTIGATION. OF THE PRACTICES, PROBLEMS,

AND PGTENTIAL ASSOCIATED WITH COMPUTER

_ GENERATED MASTER SCHEDULING FOR

HIGH 'SCHOOLS.IN NEWFOUNDLAND , =

. ~ AND LABRADOR
. by - '
L \'_ ]
. Joséph Price
p R :

. - l -
] '
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-*
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' - S
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. - ’ B : 3 [ .
+ . The follot«ung questlons are designed to elicit’

'factual 1nformat1on about your school, its faCIIltleS and

personnel Also many of the questlons will requlre your

opimons .

f o L Rate %
T

1.. Name of sctiopl . - : =

2. Address of school . - —— i ‘ e

3. - Telephone number of school

4. Name of principal

5. How many students are enrolled in each grade of your -

school? Grade IX S8 ,‘ Grade X
' - . : .= -

‘- TOTAL ENROLLMENT

£
L4

. school? vaapp_llc_able, specify the number of academic

and general clais.ses‘,p_er,g?ade.' . &
P e o

Grade IX Grade X _°__ - Grade XI

7. How many insEructior;al spaces aré presentlf{ being used .
i your 5¢hool? (Ini:lude a;lll-space:s in u:hicli‘ o :
instruction is given.' Ipcludé'laborait‘oriea,"gymnasiums.‘,
étc'.-)_,' LK 5 . . . . : .

‘8. Are there any additionéll,‘instruct'ional., spaces available’

in your school but .are not presently being iised?"

. X

2 ¥ " Yes ; BO . o= 0 &

. If yes, ble'ase ind-icate the number.

*

" Ba How many classes of students compr:Lse each grade of your )

-t @

. Téaching certifi_(':ate;

Grade XI -_, 2w

T .
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Hoy ‘many teachers are there in your school? P )

k g et " Full- t:x.me 3 ; + Part~time ™ t .
s r‘ . i "' . R\\S\ + Fl . p

* 10. The list: elow is desxgned to determlne the course .

i : ' : i .
L/offerlngs of your school, the grade c -each cqurse

is offered, the number of teachers assxgned to each

[ u .

o+ - course, and the amount of time prov1_ded for each course.
. . . 1 A
Please complete. I ’ -guli S -
_ - o F Number of, teachers . -
.. o gw B3 Gradeés in ' assigned (specify 3 Amount of _
. Course ; which offered if by grade) .- time provided .
; . ; v b ' 2
English Lafiguage ; A - Ay | : !
English. Literature w o ; 2 .
. + General Mathamatics =
-* Algebra - -
Geometry o % "
. ‘Trigononetry
History i
s e A e, N Geography. ‘ y
& - -, .Ciyics ok .. - = o
- . General Science ; : S .
; Health . o : . =
D 2 & Physical Education % = vy : : ‘ ’
. L  Art "
2 . 2 Musie . : v S e B & ]
iy . French 3 S p. o4 :
Industrial Arts E ; - ; * - b
.Home Economics- -~ \ - o 3
Religious Education v ' il v :
Education Drama z - !
» General English : W A ) .
German ' = ‘ - - .
Latin . : ol o S
Spanisk = . . ok T . : e
Ecoriomiecs i > v o y._, 3 -
Earth- Science : i
Physical Science £ ' j ! ] X
Physics ' : ' .
Physiology i ) - % 4 e TR0 .«
i -  Chemistry - e N o ‘ & -
" Biology 5 & £ :
oy : Business Education 3 ~ IJ E
. ‘ & : . - . ’
f_;' .y ‘- R : N )
R A Ce " - B ¥ ]
! < ;



~d

-

Grades in

k|

* ‘which offered

-

> 1

= ro.
¢ Number of teachers

assigned (specify

qo

Amount of

= -1
.

Course o

4 b r
n - . o,

-“English R

L)

if by grade)

time provided

.

<« Shorthand

£

- Typewriting

- Arithmetic )

=" Office practice

- Bookkeepitig

. Others (plgase list)‘ ,; s

~Al.

[

‘of‘each space.
(-]

differ 1n.any way from those recommended by the

Dep&rtment of Education?

-3

Yes -

Plbdsq.comment s

LY

No

n

'In ydur Bpinion; do the course offerings of your school

*»

Please 1nd1catg 1f your ‘school has the follow;ng spaces.

-
-

ol +
Space-

t
. LR

Quantity

1

b

Also’ please spec1f3 how many and the accommodationh factor

Accommodation Factor

“Others (pleaae list) ;

Régular Classrooms

Large group rooms .
Seminar rooms - s,
Library . i
Study Room . *

Laboratorieé (8pecify) & ’
Music room "
- Art room- . o

Industrial Arts shop
Home Economics room
Gymnasium - ,

&uditoriumg"_ .
Business Educationﬂronm

. xw

219

I



2

Py

s,

‘16

LY

& . - @ . N - " .!'

Are you solely responsible for the construction of the

> W 2 o , . 3
master schedule? ) _ ome

Yes No , . -

o

[ .
- v

Do you;delegate the responsieility for,éghedule

construction to others?

. % ' & q . :
M i .. H Yes .H . _NO N g I .'.' ] ‘
) if';ggj please specify | : s =My
ord e o j '[\‘

How much time is 1nvolved Ln -schedule constructlon ;n

L] L o A

your school? Please re9p0nd by 1nd1cat1ng the

o

L

apgroxlmate number of calendar days and thé number of

man power days. . .S ) B N

'Calen&ar days & il 2 Hanpower dayé ’ : I A

Pﬂease comment brlefly upon the methodology employed in

Ba . ~

cqpstructlng the master schedule for your school. "

vy

1 a
- . = Fi

: ﬁlease*outline any problems that.you feel are posed by

your preseee methodology. ' 'V ] K.




18.

TN

what .kinds of problems, iE any, does your present

" &chedule cause during the school year (educatfbnal,

»

in your school v

e . 20-

-21.

operatlonal,,etc.)? ' LR

F
Comment . e O< '

I : i ~ : u

Briefly describe the maste;'éehedule'preseutly in uge

= ™
L]

If your present schedule adequatelygﬁulflkllng the needs

@

) of your school? _ _ .

&es;

'No S

Comment

Do you see your present sghedule as an inhibitihg factor

relative to organizational innovation?. . o )

LY

‘Yes . )\ No

ob



22.

F

/

-

Do you ‘see your-presenﬁlschgdule,as an inhibiﬁing factor

~relative to curricular innovation? < 4
_ . Yes .- ‘No
.o f I .
Commént
&

23.

24,

25,

oy .

;yeaf to year? __ L

In youf 6pinidh, to what extent couldfybu‘in wate in

your school under'th® confines of ybur present -
LT vk . -.‘|"‘ ‘ R . "
schedule? - - R . . ,
. 7 . ;.. )
* -
i ) 4 " - - ' ) -

Have you given.serious consideration to a method of ‘

scheduling different from your priggnt one?

-

,_Ygé' . No

If yes, please specify .

- iy

I

’

n

Have you experimented with alternate forms of scheduling?

Yes . No - o

Please describe’ L T .

<

io_what extenf does your ﬁgg;er schedule change from

s

(N




f R
CER

27.

&G

Flgxible'scheduliné, for purposes of this study, is

i defined as a form of $cheduling that utilizes.the

- 2 I 3
- concepts of variable group sizes, modular time units,
= P e . P i i 3 . ¥ [y i

_té&ching teams, and .independent study. ﬁave'you'bgen‘

exposed to any ‘of these concepts eitherfthrough'formal -l

- . ‘course work or through. your own investigations?

28.

Yes . . No

‘If yes, please spécify and elaborate on the amohnE of

I ‘ “
°

. ® w

. l*

-

exposure.

X
L]

”Tﬁevflexibly scheduled school gives teachers a better -

3 opportunlty to 1nteract with- atrdents and each other."

Comment . - ' .

T

29: "A flexibly acheduled school prov1des students with a

better learnlng env1ronment and an opportunlty to proflt
o
more from the learnlng experlences prav1ded

COITIII'I en t




_ ; " 224

30. Many authors claim that the fagfibly scheduled school.

is é.step in the’"rightldirection“ towards provididg

students with optimuh learning experiences.- Please . .

. comment i -, e

u . < *
'

* -

1 L}
’

! — - — :;
31.. Do you feel that a flexible schedule would_provide

' qppbftnnities to add new elements to your éxist;ng'
program without increasing the number offtgachers and

spaces? o B &

Yes . : No

£l
= - "

“Comment j - =t .

e

32.; Are you".interested in tﬁe concept of flexiblg scheduling?.’

" Yes No . . e -

. _ = . ) . . N .
u

‘Comment

-

¥ M ! ’ K 7

-

.*. " 33. Would you consider implementing flexible scheduling in
- & @ = . )

iy ' . your school in the near. future?
Yes 3 ‘No* -

Comﬁént. indicating the conditions'undér'which you would'

1

be willing to implémenf a flék%ble achedulé

-
£




34. Are you énd'your staff stud}ing the é;oncépt qflf,lexiblé
scheduling with‘_' the intention 'o'f' adopting such a .~
'échedulg or vqrious‘ ‘aspects of it? ‘.,

. Cf w ¥eé No

Comment ) ' R

35, Do you ﬁéeL that mucly of the time teachers spend

piesepting course material: to the students could be-

- -

utilized by students themselves to obtain this
. information? . -

e . | Yes No., L

'

Please comment on{whether‘students would benéfit less,

benefit as well, or benefit more from independent

I

Study e ‘ - ‘ ' .

36. Are you in favour 6f independent study for students?
. Lo ’ L C .o
Yes . 'No -

B 4

Comment . . ' ' ..

o



B o g , : . A
: o | ' . | e
) 37. What pefcent&ée'of the school day, if any, should-a
N ~ student be given far'indeﬁendent stﬁdy? : ‘ )
o . 0% 26% - 40%
| ‘ 10% o ! 41% - 603
. 10% - 25% 608 , - F
.?8.' Woulﬁ ynulbe.willing to grant the students of &our school-
) 'independeut study? R .
- : :1; &es - .&No_' .
\: : :Cﬁrr;ment' t
- ' I : : ' g " r- : k - :
39. Have you considered scheduling your school with tPe'aid "
., of ?'Fompgter? - B
| " Yes - No : .
Comment e e 5 .
- ' K ‘_ ‘..' N . _ v
v 40. If you‘arefin favour K of computer schéduiing but havg not
B b : j b
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o,
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If you feel that édmﬁuters should not be utilized-to

1

then please indicate whyf:

. L]

schedule sghoélé,

- *

< LI

. Please.include a copy of your present master schedule

.and, if possible, a copy of the floor plan of your '

= ’;

school.

& -

L] - .
At L . *
o .
- s
4 ] s . + 4
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n » i
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n
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* = . .
- .
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.
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SSSS INPUT CODING FORMS = .



it -+ the data have been recorded\and checked, the keypuqéh A ]i

- = 9 ' L N L] 4
& s . ¢ . & »
.
- ! - a \ " ]
r ‘- s b ) R 3 §
d H ' '.
5 | - I
H . " 4 i - . . d . y
= S SAMPLE FORMS : = - -
r d v L
, . ‘ . + o prsis

. " 'A complete set of‘forﬁgnzz presented in this a3

,repfoduce these forms and record their data thereon. When .

- 1

- . .

=K VBARE AR

A - .
° ' .
- 4 -, o
. " .« = : .
o 5 ra
. N 1
A v . s
¥ " F
> y ) .
.
. . k
- 5 1.. 1
. \ i L L ' <, "
- - '
Lt v o =
=
- L S .
- s L] [
E 0 o o
A L o ) * .
-2 .
H
D
. § '
2 .
. d .
. L . "
- v g -
. - i +
. _— .
- =g r
'
' - »-
+ ) o
¥ -
. " ’ r
5 - f . L
D » A
’ ' i i - .
L3
. - -
] . 'y .
[
T - L ¥ J 4 -
= { - f
E ' o -
n . , Y B
& Y * B | )
-
- B L. + Alnr
[ r o . -
= ‘ e ' D P
' P - -
. f - 2
x i , = , &
- o 4
. . » =) B
E LA 1 -
- " B AT ‘. . P M “ -
' . - 3 L) K
- L b s &q‘ s i
g .
- A3
o 6 - .
. e o
. . J w % 3 "
a % ¥
h H ’ = . - N
, 8 :
Ll . = N § r U 3 1
'
1 [ -
- ¥ L] .
u - . ., - ~ .
. ] Vo ) I
. . . -
i . =
= .
= . - wa
+ . v -
PO . o A -
R -, o . . S = 0
f ¢ 4 -
. ‘
2 U 3 3 & o ] o
™ i H " 5 - .
e A . w ' Y '
- o .
. . -
l + ] b nE f &
" .
' : L a i o
[ . CIlG "
5 b . 1
0% l PR ' o‘ N ; ' L= 5 » J" . O
Yy E 3 " . A - y g = ‘% - oA % oo




cc

70

71

7% 76

77|78

80

N
‘ o : v }
[ ‘-3 ‘
¢ . F
FREEMOD - ! E
\ . ~
‘|Course .. , : T - s
Code: | Switch |T/S Teacher List . R/S. Room List.
L A=3 5 7 ge |7en cc | reHf ¢ 49| cc |Rroom s
9-11 | 1 29-31'| &I ST-E8°1 1
¢ 13-15 | 2 az-3s | 7 ' 55-57. | Qi_\' b
A ! i7-15 | 3 37-39{. 8| 59-61 | 3 .
. ) "
21-23 |:4- 41-43 | 9 ; 63-65 4 |-
‘Nl 2s5-27 | 5- 45-47 |10 | 67-69 | °5 A
. . - j —El-_: - : -
3 9-11 | 1 29-3%.f 8t 3 51-53 | .1
J . 6k > > = i 5
13-15 | 2 33-35} 7} : 55-57 2
= 17-19 | 3 37-39 | 8 5961 | & ¢
e . 2 i a
21-23 | 4 41-43| -9 63-65_! 4
\ 25-27 | 5 | z.-|45-47 | 10. 67-69 | 5 ,
FREEMOD * Sort Data CC N
- s W



,.: A

a

. .

INCA

~School ‘Parameters {Deck 1)

b

™~ . .
- 2 3. T {20) : R 22 23
L. School Name $ I
. cc (26 (6) 3L:
2. Date (Leave Blank) . (6) 1 T d 1
o33 35 ..
3. Scl'nol Number (Leave Blank) (3) : 1
' cc |38 46
4. Rn Mrber (Ieave Blank) (3)
- ‘cc|4l 44 i
5. Nmberofnaysmaqmle (2)
' T ocid7 48
s.Nmberofpermdsinanay(m l
- . 4, CC151 52 :
7. FJ.rst Lanch Penod (2) ' P
y occ |55 56 ..
-s.z.astmthenod{Z) : { -]
) ce|59 .
‘9. N\mbe.fr: of beriods for Lamch 1) . 1
, ool62
10. The Oonstant umber’ of Sb.ﬂent Recuest C‘a.tds 1) 1
- cci{bd 66
u.TIBCmstantmrberefSttﬂenthurseRequests (2) |
- moeck15ortnata (10) -
. . 70171 . 75 |76 77' 78 80
.: - o - oj1jif



o

INCA

~
»

1

. Course Enrollment Transfers (Deck 2)

"

.

s

Frcm School

Cour

]

a

se I.D. Number

e (]

To: School Course T-.D. Number

Total Number

t

of StLﬂel‘xt;

L

2-4

cC

L =8

T = o

- to be Transferred*

T9q8

i

'19-21 s 5 24-26 23-32
3638 | : a-43 | 46-13 .
53-55 | i - 58-60 . éq—ss
2-4 : ofe |0 2 © f12-1s - v
1921 | 24-26 ! 29-32 -
36-38 "B la1-a3 '46-49 ,

+53=55"

58-60

-

63-6

wIE

& -

-

-

" INCA Deck 2 Sort Data -(10)" .

.students are.‘-blo betransferred write

.9_99_9 in this colum.

ecl70

75|76 [77:|78

T

80

*

A




= . B ” " f] =
; d . 8, s o 2 :
T s R - B .
: R ) a ‘ \': ’ E ‘: m;‘ . ; > 1 . ‘ = } g
. o 3 * " a t. ] & 9‘1‘" - ' - .
@ H Y % 2 . =
e . . = - - . & \. .““_ -tt
g 15 - L . | ’-l. G i
- : i 3 I N"CQA 5 A p‘ y
" ' ) ! = ,Ccmbi‘nations {(Deck 3) ‘
-’ ‘-- ?ﬂ . b D i & : v
FROM: Sub Course . 1 . ~ . ‘TO: Master Course ) W g Ky
" (Course’ I.D. Number) , T ~ {Course Phase Number) . . - 4
4 .0 . ; - @) 7 |« i y
; 2 £ : £ » * ) - v
15-17. - S il 20-24 %4 T e .
9 o 5 e 3.
28-30- |- - S J z 3337 | oy, B a
. p . top . 2 B .
41-43 ey s ] 46-50 |[. D i %
54-56° : | 59-63 * -\ .
2-4 - 3 - N 7-11 .
15-17 : | 2020 o i
28-'30 . & E] - ' B k 3 3-37 . ? i ‘-‘:...': ‘e .
41-43 , ) 4 46=50 |. ! :
- i ~ ) Y 5 iy C\
S456 | . - .| s9-63/ T
' INCA Deck 3 Sort Data ) p . ‘.
. TopogiL 75 76 17 18~ 80 o] -

ow»al

L

.
Ld
K
- .
¥
-
L !
-
‘l
=
-
- aF
4 ,
o, o
L]
- 4 LS
- 3
n
\.
-
3
-
- +
.
a



1] 4 |-

Teacher Code. No,

2 * L -
. T 3 g
. . 5 L] . a
. #
. ’ o B
S L - . =,
- , N C-A .
’ ' Teache"r List lja'ta’ {(Deck 4).-
- .:‘e‘ - ,}' . 1 ¢
- Teacher : - Teacher Name e
.Code, Number - S X Last Name First
- . : * ’ 3
4 |78 ' 19] 29
. ‘ .f
$ 1 R $
o T $ + o \ $
s | o . * F A $ '
] ;\\- < ) l ) $
- s \ - .J". $°
$. ‘ ﬁ . 12
1s ' * - $
- 1s ; $
$ T - 18
$~ $
"INCA Deck 4 Sort Data _ o ' H;_’,)
. - ce 10|71 75[76.[77 8 " 80



wd ' - ) g
= . - = =) En .-J:..
' | . INCA. '
L e ,. » . _
.. Room List Data (Deck 5)
.' 4 ?\ & 1 - %
_ Roam, ) i ‘ >
S Code ) 1 ‘,Rxm Name, - < 5
3 5 |8 : i3
$ ' ¥ %
$ - , $
“ $ : i ) ' ' $
$' - T 3
L ' o : ' $
$ D et s
. - $ ) % E N L .s
"~ INCA'Deck 5 Sort Data : :
.- ¥ - o 75|76[77|78 80
. i g = i T o 1 5 .
" . b8 Roam Code No.



gm0

SECELGER

SRR & T )
i - Course Data Packet (Deck 6)
5 ~ s gy S iy Coa .
o X : : Course Phase Basic Data e : TS
‘leel 2 3 4-6 8 9-18 .{19| 21 |[23-24]| 26~27| 29 231 33-34 36~-38 - .
Po. PHS. | Course . ) o No. | No.. ’ b o
_[PHS.| I.D. Code - Course Name|. PPM | MPC NT | T/S | Rooms |Sections | Max. '
. $1. 18 & oa - i =l < :
5 Q;git Code .| Course Name Structure Teachers | Rooms | Sections|{Section o
3 ' = P - Size Max.
R - Course Phase Special Features -
, {40 42-43 |-45-46 | 48-49 °51-60 62 64 | 66 68-69 y :
l M !NO‘I‘I. T._P-'x o P} = * . - - - v 3 -
Unif.| Spec. ESP " LFP ‘DPS ESS TV DI Rm. Class " -
+ | . Time Pattern-sybc._ Day Pattern |Exclu. Stu. | Teacher |Day. Room Type ' P 5
s " Spec. * Section Var. [ Ind.*| Class If'n. .
ey . 32 > ‘Course Phase Teacher Data_ o . '
e '2=4 . 6=7-° 9-11 .13-14 16-18 20-21 | 23-25 27-28 | 30-32 34-33 | 37-39 41-42
[Teacher | No. Teacher No. Teacher || No. Teacher No. Teacher | * No. Teacher | No.
I.D. -Sece, | - I.D: ° Sect. I.C. Sect. I.D. Sect. I.D. Sect. |- {L.D. .Sect.
Teacher. 1/7 - Teacher-'2/8 " Teacher- 3/9 Teacher 4/10 Teacher 5/11 T;;cher 6/12 :
: : Course Phase Room Data - e AR
Cke 3 5-7 12-14 19-21 26-28 -33-35 40-42 47-49 o .
A 1.R/S |Room ID | Room ID| Room ID| Room ID| Room ID| Room ID| Room ID INCA Sort Data -~ . .
R R ~ = 4 » . - ., .o N ) 5 . .
D : 2 x '
3 Room 1 Room 2 | Room 3 | Room 4 | Room 5 | Room 6 | Room ? 70 [71 .43 76.177 |78 80'
o - - - * ’ 1 -6' |
-l ¢ - f N - -
. n oo ' : o



- : . 4 o
.5 ' '
'|‘ _-- o} iy . X 3
INCA : \ _ ie g
Student Course Request_Eérin_‘(Deck- 7). ' ’ ¢
" . p wr EHE S = . N 3
e <& Wi Na - : - 2 i
_ o Stu;\lept Rumber and Name (Last Name First) (24) 26 ,27 Card One *
- ’ ] )
. - s -
Sequence 3 Card 2 . Card 3 | Card X
Priority _Course . 1st _ : )
Number Requests " .Alternate’ Columns .
H. 2-4 o 1 . .
2 : - 6-8 - 5
5 . 10-12 |°
s 14-16
= = ) . P -
- 5 18-20° i ]
e - 22-24 .
7 26-28 _ _
e = SRR - - 2 T
8 . 2 s - 30-32 .
-’.
.9 34-36 -
i0 =~ ¥ 38-40 .
Py : o = . 3 .
. i 5, : 42-44 INCA Deck 7 Sort Data a2 ¢
" 13 46-48) by & :
LT . S gy cclofrn 75 76 17 [78: 80|
= &‘ Fl o r 5, * : 7 : -
L ’ " ‘ = - r
- 1 u
3 :- 5 '- --’- = =)
- 1 - .



INCA | ¥ a. ] -

Restriction'/ Specification Form

I ' (Sequence 9%. = ' 5 -
: ce g ' R .
Day in Cycle * ke *Indicate Day in Cycle by its
Starting Period 3, 4 "alphabetic value: L. J
o : . ag 8. - Aan'Day or Less Cycle: Monday - N
Finishing Period : ? : . Tuesday ~ - T
‘ : & . - d i : Wednesday - W
. Day ip Cycle - } B TR ... Thursday - H
Starting Period- '\?’ 10 ' % - _ Friday | =F.
e ; 11, 12 B. 6 Day or More Cycle: Day 1 - A
Finiahiug_?eried s ‘ . Day 2 = B
Day in Cyelé 1“‘ i K T - :
_Starting Period 15"16 3 . , 9ay 10 -
‘Finishing Period Liv. 38 g . - ¥ ; "
N & el If more than one card is needed to -
z i i . complete the restrietion/specification,
7 £111 in the continuation field with an *,
' : i- i i ’ xy i ;
| > . Sequence 9 Sort data: i '
- . g, 56 g One of the following appears in cc??
ey An Gleie o 57. 58 “Restriction Resource E Co
A - L _ Y All Scheol = Dack 1l . -
Finishing. Period | - F-f’g" 60 Teacher « Deck 4 PPN
e ’ . ',  Room - Deck 5 ' - \E
Day in Cycle » 62 . - Student = Deck 7. i .
. Starting Period : .. 63, 6&€‘ Specification Resource. . i ' T
Finishing Perdiod | 6?' 66 "_.Clourse-Phae_:e'-Deék,6 a '
'Conﬁinua{ioh** 69 : 048 ]
. g . » ! g y ¥
R il 1 4 75 |76 [77 (78 . - .80,
’ ' ' .- 5 . LY * . - g : (
r - f i 1’
] : . ' - . -t a
P - i & et L
@ % g T . v



‘Roam'Data (Deck 1)f. - "

71 72

b

Roam Assighment Program -

"._ Room
Sequence
Code

Max.
Room

Capacity

T

12 14

{3 -

75

o[ ol

v .

Sequence| FRoom |Type [Pequence
Code |Capacity|Code || Code
W 6{12 1 [2021[j3 75
"
RAP Deck -l Data cc - 7;)
Rl I' ‘- . *

i ) g
76 77 ‘78 ‘80
EETH -
= T
\k. !

(4]
£



!
Note: ce 76 is card continuation -

column for. each teacher

" - : ; .
‘ L ‘R AP
Room ASSignmen¢:Prégram o g
Teacher Data (Deck 2) "2
L] : .'. ./ @ n
2 4 6 8 ,//. -
1 i - y * '/‘,’ [l
| Teacher Teacher - Room - ¢ =
" Sequence | Assign. [° Type / o . g
Code | Priority| . Code , " Priority 1 Pority 2 Priority 3
8 . ce cc ce ce
’ 11-12 14-16 18-20 22-24
26-27 29-31 ' 33-35 37-39 ;
41-42 44-46 48-50 52-54
56-57 59-61 '63-65 67-69
11-12 14-16 18-20 22-24
26-27 20-31| . 33-35 | 37-39
. : 41-42 bb~46 | 48-50 . 152-54
56-57 59-61 63-65 4167-69 | .
= B - * -
. RAP Deck 3.Sort Data cc 70 71 .?5 76 77 78 80
A : & 2

.- o¥e

''''''



-.‘. L

. < . E
L}
‘ : vy ; 2 .
h - RAP
- . .4 5
s = 3 ‘ I 1-.
1 Room Assignment Program’
; ) Section Data (Deck 3)
8 From - B Room || Section From To Room ||Section
Section - Seétion (| Type. || Number .Section. |, Section Type |{|Number
4 a ' w5 Code - ; Code s :
3 6. 11 14120 2172 75- 3 6 {11 -14 |[. 20 21 {|72 75
-
' q
-RAP Deck 3 Data ce 7071 76 7778 80
' - *{ 0] | 1] 3] )



- a : "
" Sequence | Sequence | |-
Code Code *
i 10 T2, .~ I8 77
i
'RATS Data . °€ %%

1] .! ‘
"RATS . N
Individual Resource é%ta T
(RAT 1, RAT 2, and RAT 3 Decks)
Sequence | | Sequence
) . Code Code *
o 7T 10 72 75 77
p .
N
: CH
7176 78 80 ' * RAT Deck ~Code
19§13 - v (P Stgdent‘
' 2. Teacher -
3. Room

474



.-Section No.

: 10 - cc_7 -
- s - AP 2 peck 1 sort Data . [54hy 7sp6§7 y8 8o |
- . ) . .Q . '
. ‘.ﬁ B ] % >
. g o '



;-. P ! -- = . ) ' .:
. ' L .
£ a /- ) - - 1
¥ A ,
~ P - - _ 2 . y
K- .7 TRANLINE / TRANBLOK i !
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