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the simulation of the school were derived from t§6se saﬁg

data. FolloQi?g the development of a satisfacépry model

- of the school, the principal was consulted for the purpose

»

of obti}ping enrclment rrojections, and other information, oy
to provide a basis for a varie&;bqgﬁfasimulations. These ,‘*%%

simulations included a time-Séfiéé“pfedic;ion’of?annual
expenditures td 1980/81. 1In additiond a number of‘cgénges
to the school, suggested in discussion with the principal, R
were s;pulaféd. ¥ |

The accuracy, with which the RRPM 1.6 simulated ‘;
N .
the school, ‘was deternmined by comparing the values
A :
calculated by the model with those derived directly from

rawv {gta. The wusefulness of applying t?e4 RRPM .was‘
assessed;by interviewing the principal and s;perintgndent
of schools to determine their Opipions. . o “

~Hhile the model accurately simulafed the curnént
operation of the schbol,,oéher:”simulations vere suspect /A\

. Since  the  model did not accurately represent the

o

relationship between enrplments and number of FTE faculty.
‘l .

The information reported by the RRPM 1.6 was found to be

1
SRR

highly relevant to decision-making at the county lével but
' . Z> .

D “\ e
less so in the 'school. The refluced usefulness at- the

.“ ~ : e~
school 1level, was a «consequence of the levé& - of
. - \ K [} . ’
aggregation necessary to provide a stable base for
prediction, i.e., insufficient detail wvas provided.
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o : - o ,Chapter 1

STAIEHENT OF THE PROBIEH AND\EES §IGNIFICANCE

This chapter contalns four sectlons. ' The first: f'
o -

these’ pr071des sone infermation on the developnent of the

-

Resoyrce Requlrements Predlctlon‘ Hbdel and ~onk the

. ot

‘bagkground to thls study. The second section contalns a

-statement of the problen 1nvestlgated and the sub-problems"
1mp11c1t in that problen. AThe thlrd secxlon prov1des some

deflnltlons relevant to a d1sc0551on of the ' function and

-
' . nature of  thé model as ‘an adaln1strat1ve tool while .the
Y _ . ,
q‘ . f1na1 secfion outllnes the organlzatlon of the thesis _and
@ : 2
. 1nc1udes a summary of Chapter 1. : - T,
. . ‘ ' . ‘ . e SNt
T ‘ . ~°  TINTRODUCTION ~ * . ,
- ﬂr——fﬁ"{ , v AR
' The Resourte Requlrements Prediction Model (RRPH),
.y . ot *
oo version 1. 6, uas de51gned an 1nstruct10na1 cost;

silulatlon nodel for post-secondary 1nstitutions (Clark et .

Y aley 1972: 1). The lodel consists of a set of six co.puter

.
- J

. :’~progr§ls vhlch accept certain data and ‘generate reports
g ;’f‘- vhich provide cost-analytic data for use in adllnlstrat1ve
e . , b .

t
’

"decision’laking.-

* 6

»fgf':i | Develoggegt og tge Hodgl

The RRPH vas developed at the National Center for

|}

- . o . ’ ' ; .
SRR S
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. N
Higher '‘Edncational Management ‘ Systems (NCHEMS)) at The
L I . »
Western Interstate Comaission for Higher Education (WICHE)

3

over a period of several years. qge current'véision,

- I'4

ngmber 1.6, of tKe RRPNM was reheaéed-i% December “of 1972 .
and .is - an evolutionary product Based on experiences with

previous NCHEMS products, specifically RRPM 1.3 apd: the

Cost Estimation Model (Clark et al., 1972:1).

o
4

Backq}ouqd of the Study )

. . : \
+ Certain faculty‘ meabers of the Department of

‘Educational Adnlnxstratlon of the University - qf Alberte, \
viz., Dr. D.M. Richards and Dr. E. Sege},'directed a

project which included the appllcatlon of the 'RRPM 1.3 to

a community college. On the ba51s of thelr exPerlenceé
' .

With this project they felt that the RRPH was sufflczently'

flexible to be potent%}lly appllcable to a school. Froa .

as

the1r belief thls study orlglnateq

~‘ . , - Ty c:/ e . ‘ ‘
A - STATEMENT OF THE PROBLEM . - .
o l _ » ’ [N .
The prchlea in this study arises fron the

D -

Lpotentigl for -appllcétion ‘to e ‘school due to  the
flexlblllty of fhe’ RBPH.‘1.6. lhe problel is‘tvo-%oldfi‘
being concerned firstly ‘with the eitenl to‘ehich‘the, RRPM
1;6 can model and 51lu1ate a school, and secondly’ v1th the

. ')

‘ﬁélue of its use.,



I‘hg,zzo blen

The problem being investigated in this stuay can
be expressed, in the form of a gquestion:

. \ A

Can the RRPM 1.6 be usefully applied to a school?

However the statement of the problem in the form of a
éinqle question does not provide- a useful basis for

investigation. \nnalysis of tbe”questiod{suggests a number
%) ‘ ‘
&

of'sub-problems ‘which fcrt the basis for this study;
L- . @ C e

.

¢

Sub-Problenms S
The sub-froblems selected  for investigation in

L

this study are represented by the questions enumerated

belovw.

1. Can the RRPM 1.6 be used to model a schoo}?

o5
¥

e{ 2. Can the RRPM 1.6 be used to simulate a schopol?

3. How wuseful is ‘the RRPM 1.6, as a tool for

14
s D

administrative decision-making at different levels of

organ;§ation?

SIGNIFICANCE OF ZHE PROBLEN

.Carpenter and> ﬂaggert' (1970:28) suggest that
' resource allocation problens ‘can be handled most easily
and cb;éistently! vhere a resources/cost nmodel of the
district has been developed. %th a model ypuldlcomprise

.a set of mathematical egpressionsighat relate parameters,

~ : . ,;.

,
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4

describing the di§§ric; and the progr#ms, to estimates of
costs and resource requirements. Tﬁe advantage of such a
model is (Carpenter and Haggert, 1970:28) that the énalyst
can formulate a description of the district at each future
.date and simulate the \results of conducting each
alternative program within the district. 1If the RRPM 1.6
were to prove sufficiently fleiiblg to adequately model
and simulate a school then its impiéneptation in all

schools in a district would provide a resource/cost

allocation model with the advantages mentioned above.

1 DEFINITIONS

Certéin terms will be used throughout the thesi§
inn dgscribiég the function or use of the model. The
definitions which follow are not only intendeé to minimize
semantic difficulties but aléo to . place the del in
context. These definitions should both ssist in
understanding the model aﬁd provide a basis for its

evaluation

Cost Ana¥ysis = T
222232 | .
The 1literature related to cost analysis has been

i
'

extehsively revieved in a number of recent theses
(Fennel, 1972; ueek;1972; Purkess, 1971), vhich _ are

available if additional information is required. APor, the



-
atd

$iox

potential units tc which rescurces ma

. | | 5
purposes of "fhis study a general definition is most
useful. Hull (1961:732) suggests that cost analysis
attempts\ " ; . « to allocate ueasurable costs to
predetermined uui€s for a given period of time." A
general deflnmtlon 1s mcst appropriate for the purposes of
this study since both the costs vhich can be accounted ‘for

and the  units to which those costs cap be allocated, are

determined by the model. Witner (1967£1) identifies some

Jbe allocated, viz.,
. [-4

a contact period, credit, a major program, course or

student, Most of which are used in .the RRPM 1.6.

Models, Modelling, and Simpulation

Stallard (1970;12yquuses the term "model" to
represent a set of abstract relatiouships that are
analogous to relationships perceived or conceived to be of

the real world. He qualifies this definition by 1limiting

the relationshirs considered to thoses which are most
/

1nportant, 51gn1f1cant, or relevant to the purpose aqf the

y

model. This definition is supported by Chestrat

(1965:108) . vho defines a model as a " . . . qualitative &r

quantitativz representation of a process or endeavour that

shows the effects of thcse factors which are significant4
for the purposes being considered.? Where the

relationships are mathematical in nature the model may be



. - o\

6
categorized as a mathematical model of which the RRPM 1.6

is an exawmple. ,

Nodelling is the  process or systen while.
simylatiqn determines hov the process or system will react
to various conditiens or situations it may encounter

(Chestndt,1965:107).  In erms of the RRPN 1.6 .the

Y

modelling phase consists of defining organizational

characteristics, in terass appropriate to the model, and

- »

the various mathematical relationships that the model can
repreéent. The simulation phaék involves the alculation
of the parameters required by the- RRPM 1.6 and the

analysis of the reports generated.

by o C
ORGANIZATION OF THE THESIS

Chapters 1,3 and 4 are directly,concerned with the

research prdceSS vhile chapter 2 introduces the RRPM. The

renaidiﬁg chapter provides a summary of the iniestigation
together with some comments based on the eXperience gained

in carryingwout the study. P
= ) | ) / |
Summary of Chapter_1

The RRPM 1,6 is a computer based instructional
! L)

8

cost Simulation model fﬁ}qhiis sufficiently flexible to be
pbtentially applicable to a school. This potential raises

questions relaféd_to the pqssibility«of_gpplying thévnodel

P
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7
to a school and the ﬁsefulness of such an application.
The problem to b@ investiéateﬁ is expressed in the form of
thrg% questions covering these two area;. | )

- A number of—terms used in-discussing ﬁhe»RRéﬁ are
v defingé to minimize ‘semantic difficulties, i.e., cokt

analyéis, model, modelling, aAd sipulation.

*

Succgeding Chapters
}

. . . !
Chapter 2 provides an overview of the RRPM 1.6..

After a general‘introduction the chapte: continues with. a
discu#sion of © the types of data used by the model and
their application to a school. The research design is
discussed in chapter 3 while the analytic pr0cedures used,
together with the findings are described in chapter,s.,
Chapter 5 provides a. summary of the findingsvtogether with
a statement of conbiusioné, inp@ications, and suggggtions

for -further research. /

O
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Chapter 2

r

THE RESOURCE REQUI.REHE}{TS PREDICT ION MODEL
This ‘chapter provides an introduction to the
Resource Requireleﬂts Préﬂi&tion "Model (RRPN), :véFsiqn
1;6, and -an outline 6f its intended use. The second
sec{;on consists of a discussion of thé types of data used
in applying the RRPM 1.6 to a school. One focus of this
discuséion is théfﬁunber of options available for defining
' thet}data in';iérns appropriate to a school. The third
section descri%es the data contained im the reports
generated by the model, while the final section of the
cﬁ%pter symmarizes ‘the problems drising from the

applicatien, to a 'school, of a model designed for

post4secqhdary institutions. )
N . - .
INTRODUCT ION TO ;ki”RRPH'1.6
s . rfwi.’ .
The Resource Regquirements Prediction Model (BRPHM),

‘." - ../ . . »
version 1.6, consists of six computer programs written in

'ﬁtﬁe’ COBOL programming language. Thesefbrograls accepf-
various instiﬁut{onai “parauéters And the qathenaticai/
- relationships betveen cértﬁin of these pafiléters, Uéing?
~,these parameters and relﬁtionships,' together Evith other

‘mathematical . relationships fixed hy ‘the model, the

3 .

. .
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reports detailing theSe,

L 9

1 prograls control the calcnlatlon of varlous unit costs and

plannlng paraleters, and . the generation of a set of

*  USE OF THE NODEL -

"

‘The first phase in the 1np1elentatlon of the RRPH

1 is to collect the raw data. The second phase is to_

3.
oy
eei

de¢ide on deflnitlons, approprlate to the 1nstitnt10n, of4

terms used by_ the lodela " The thlrd phase is “theg

PR

calculation of the instltutlonal paraneters required by

el

the model, using deflnztlons dec1ded upon. ‘ Us1ng these

'paraleters the school is then slnulated for the pum@ose of

valldatlng the model, by conparing variables calculated by

,the RRPN 1.6 with actual values. The data set consistlngi

of both input and ~calculated dataii isf) terned ~ an.

-"iteration. ‘ Hav1ng developed a valldated model for the

'

partlcular inst1tutlon, 51lu1at10ns are nov p0551b1e.

Once a  base 1terat10n has‘ been '»calcnlated, o

si-ulation of changes in the 1nst1tut10n is possible.; The‘

lodifxcatlons of 1nst1tutional’ paraleters necessary

{

- effect the change being silulated, are used by the nodel

to calcnlate the values . of variables representing thehf
effect of the silulated change., A series of reports may.
then he generated fron the data of this. nev iteration.,-

'An' avareness of the deterninistic hature. of thev

\
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RBP& 1.6 is essential fer‘correctg-interpretation of the
repbrts. As a éonsequence of the deterninistic nature of
the nodel the reports represent what will actually occur
'should the input data and mathematical relationships
accurately'reprecent reality. ﬁeaningful interpr;iation
of- the reports 1s thus dependent upon a knowledge of the

accuracy of the input data and‘the validity of the model.

INPUT DATA

Hany of the terms used to descrlbe the input data

required by the RBPH T.6 are couched in terms more
.5ppropriate to post-seccndary ’institutions. This is a
natural consequence - of the intent of the develvpers to

provide ‘a " model -~ for such institutions. However .

- conSiderablg flexibility is available in ‘the definitions
vhich may be ‘used with the terms and in some cases
'renaning -iS“ijSSibieh In the reuainder‘of this@section

i each type of datul is discussed in relation to a school.

rInfornatlon on these dat; is contained ‘in an 1ntroduct10n .

‘to the nnpu 1.6 (Claik “et al., 1972) wbich is part of the

- docunentat1on ofﬁ{he lodel. In this dlSCUSSion the terms

"“"paraleter" and "varlable" ,have spec1f1c referents.

. In the context of this study the ters g_ranetgr is

taken to mean either a property of the institutlon. the

r‘valne of vhich is derived from raw data, or the value of

-
5



such-a property. The term variable will be used to mean a

A property of the 'institution; the value of which 1is

calculated by the RRPM 1.6. Thus the same property may be

a parameter in one situation and a variable in another.

gg:_x.g.i..t;ons o o
Seven possible definitions may be prov1ded. They

%r
.are: organlzatlonal levels; course 1evels- studeﬁ% levels;
instruction types; faculty ranks; staff categories; and

other expense types. If definitions are not provided the

RRPM 1.6 will provide neaningful_;gentifﬁers;

x" v

ggggg;ggtional,;égg;§.-fAblaxiiul ofitoree ~organ-
izational levelc ney be defined. If oo ;efinitiohs are
provided they v;ll be called dlscipline, departlegt, and
school. The iustltntlon may - be described dﬁn&arinqaa

:qx "schools" each of which consists of a ‘ulngr f?ﬁ

'?rtlents" ~each made up of a nulber of "disc1p;ines.
’ & e ’

The RBPN 1.6 calculates data for-the.unlts~of »the}:lofest,

level of aggregation, -the disciplines;>&vhicﬁizteﬁihen i
aggregated"to_ produce data for the ngx;7c12§e1, the.
. deoartlents,'“vhieh are in:turn aggreéateéato b:oduce data
;‘for each school.: A final ‘aggreqationﬂ of date for :the
schools produces data for the institution ag- onif.f
2he nature of. the rav data requir d for the»

_ilplelentation of the lodel is not affected hy @ecisions 3
| ' ' : \

‘. /;.T.,.,\;w/ J

4

v
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concerning the ’nunber and“vdefinition of organlzationel
‘levels to be uSep; sinee aﬁ} definition requlres data on
;indivldual courses. The level of organization vhich’jill
> be defined as the lowest level for.use with the RRPM 1.6
-7 will be decided by considerations of the snability of that
level over time. An illustraiive exalble is that although
%individual courses laf .be' defined 1in ~the 1lowvest
organizational level, it -is unlikely that . such

characteristics as class size and the teachers' relative

salaries would be stable from one year to the next.

Course levels. TUp fovsevenxcourse levels may \be
. defined for the institution. :If the model were to be
applied to either an elenentary.school or a high school
- then there would  be no problens in definln; €he course
levels~-each'course level would correspond to one grade.
Hovever\ the;npnlicetidn of the RkPH‘1.6-to a sehoel,of 12
grades reduines “the gronping ‘of‘ érdde levels into a.
'laiilul of seven eétQQOSies.V | | |

o

Student _ levefs; A laxiuul of seven student levels
nay be defined for each progran. Prograls nay be def1ned>
such that the nu;ggr of student levels 1n each does not'

exceed - seven.; Hovever the RRPH 1 6 prov1des for an
%aVetage'cost.per‘stndent for eachestudent~1eve17and across
" all programs. The excess of 'g;tde._levels over student

¢
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aSSOCihte professor, assistaut professor, instructor,7~5

i{ . o : 13

levels adéJ not allow one to one correspondence between

the two thus rendering neaningless the averages of cost

H

per studeﬁt across programs. This featuge of the nodel

/

could he@used by grouping the 12 grades into a maximum of
seven.cétegories.

¥

L

(o]

’iiInstructiOn types. The® RRPM 1.6 allows the

definittion of ap to five instruction types. This feature

perlits the distinction between types of instruction which

«

diffep in characteristics affecting such unit tosts as

‘cost?ﬁer student and cost per credit. An example of this

-

type . ,pf difference is laboratory instruction with its

snaller' class cizes 'and higher direct - instractional
. ‘JV{‘ . T ' : .
expenses than- conventional classroo- instruction. 'The

effect or these differences vould be a higher cost per

, student and cost per credit in laboratory instruction.

R By
: !
v

available is appropriate to a post-secondary institution .

vhere a hierarchy is readily identifiable and a snall

nulher bf salaries lakeanp the faculty salarya schedule. B

-‘v

teaching assistant, and other.~ Per each rank an_»ayerageah

salary conld be readily deternined.

:
i ‘>
i

gg 1t 1,; nks. vThe laxilul of six faculty ranks
In a university the six ranks uay be defined as professor,-,

forlal hierarchy of teachers in a. school is notf'
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-lodel displays these titlessin i%s repott., v

R IR i S e e
o A e

g
R - 1%

: P .
readily identifiable but must be copstructed on the basis

of salary. . The salary schedu’le for a school couﬁ’be
: : ?
expected to consist of nmore steps than that for a

\\post-secondary institution. ‘Thus for use with the model,

the salaries in a school could be repnesehted by grouplng
them into a maximum of six cateqorles. ELch teacher could
then be a551gned a rank corresponding to the category

which-includes his salary. °

¢
—u,

Staff categories. The RRPM 1.6 'permits the

definition ofvtitles for.up‘to four types of non-teaching
support staff- assigned to - teaching departments, e.g.,

secretary, laborLtory 3551stgat stndent help.

g her gxgense txge . Apart fron salaries, a

naxllnl of seven types cf direct 1nstrnctional expense lay

be defined. These expenses should inclnde all types of

expeneifnre by instrnctional depart-ents, e. g., snpplles,_

Titles : of}‘ organizational sttuctnres must be ’

\

¥

-

»equiplent, telephone,,_ ttavel,‘“, p:intgng, -~ rentals,
: _liscellaneoug.; LT e “ﬂ IR
Iitles - Z:u'” o o 'fz.”?f&'i g

»snpplied togethe: with Epfornation on the hierarchicallfsl

. relationships betveen the‘ o%ganizational leﬂg}s. -ihe“
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Pield of study titles. A field of study may be a

degree program, vocatfional progranm, field of interest, or
represented by the courses undertaken by any dgroup of
Stdgents - wvho might logically be viewed as a homogeneous

group for the purpose¢s. of analy51s. The range' of grade

% ) )
field of study, is restrigted y the upper limit of seven

& i r -
student levels. ; }f\ _;_,___——’——‘””'—ﬂf_’f——’—“

levels, which can bei inclnigd in a group with a common

e -
v

« Discipline titles. A title must be provided for-

each unit at the lowest organizational level~-nuaber 1.

The organizational units of level 1 are the cost centres

SR

which becone the basis for calculating the unit cost~ff‘t

(e.g., cost per credit hour) and the average cost per
student. Although the units of organizational l%vel 1 are
initially" ﬁerled "disciplines" they may - be renaned to

confor- vith usage in the igstitution being nodelled.

e,

egagtnggt tit es., ,Data fron the lisciplines .E%

‘be aggregated during the preparation of reports.i If sucht

aggregation is desired titles lust be supplied fOr each
‘\"departnent" together uith data on the. way in' vhich
s disciplines are to - be’ aggregated to forn departnents.
’_llthough units< of organizationgl level 2 are, terled

o r

"_‘"departlents" they lay he renaled

v



‘. simplest _

. is availab

.each "sch

'organizati

S
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ool titles. Yet a third level of aggregation
e in the nqdel}for the preparation of reports.

If this ption 1is used then titles must be supplied for

ol" together with data ‘linking units of

nal ~level 2, . fAepartments,. to particular

Foliem

;E%with the love%l‘crganlzational ,leiels the
third l;véiAnay also be renanga. |
‘i;duced g#gigé_!ggg;ggig;;~1lglﬂ[*'
Cjark zetv il (1572;§{w Qeécribes the ICLM in its

"schkools¥

il

3 ~ . ;

orm as the*average number of units taken by - a

- o ..

typical $tudent in each program, or field of study, fronm
o . _

- each d15ﬂﬁpline cr-department. The credit hour ’ls the

most comwon unit of- measure (Clarke et al.,1972:10) and is
‘the only unit consideredn this study. Otheraunits.which

nigﬁt'be used are contact hqurs, courses, or subjecté.

gnroluent . . ’ f:“’ | .

The nuamber of students ennoIled ip etich 'student

level of every progral sust be supplied to the model.

<Y o
v e
S

q

Pacu 1 Salarz Schedule \
P

The salary corresponding ta each faculty rank must

" be supplied for each dlscipllne.‘ These: data are _used,

' together vith the calculated nnlber‘ of full time

I" .
-equ{valent (FTE) faculty of QQCh ranéf* to ,¢0|pute the
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salary costs by discipline, course level, and faculty

rank.

Ratio of Student Contact Hours_to_Student Credit Hours

This ratio estaklishes the relationship between
: ‘ I

the nusber of hours students spend in the classrooa and
the nugber of credit hours earned. If one credit were
defined as forty minutes of instruction per week for the
whole academic year then the ratio " of contact Aours to

¥

credit hours would be 0.67.

pistribution of Student Contact Hoggg

The 'RRPH_ 1.6 uses the enrolment and ICLM data to
calculate the total numkter of‘studlﬁy éontact hours which
must Dbe produced“by each discipline at each cqQurse level.

The pro;atioﬁ of cost's to diffeéerent types of instruction

requires data on the distribution of student contact hours
across the different instruction types. The proportions

of instruction types must be - provided for each couffé

()

1level of every disciplime.’

Class Size

’ .
The average class size must be provided for each
"~

instruction _typf for all course levels of every

discipline. o
rd - . ' «
N PO
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"contact hours per week of the

typical faculty member must be provided for each

N ,
instruction \type for all course levels of eQery
discipline.

Faculty Rank D;stributigg
The RRPM 1.6 requires the }proportion_ of each
faculty rank téaching each instruction type?%t each course
level of ;every discipline. These data are used in the
°  proration of faculty salary costs to instruction types and
’course levels,
N
Chairman_and Chairman's_Salary ‘
I? 'térns of the RBRRPM 1.6, the position of
_department head in a  school corresponds to that of a
chairman in a post-secondar} institution. The Adata
‘required to determine department head's administrative
costs, Are the pfoportion of his time allocated to
S adninistratipn, and his salary. An Ladditional datum

required is the basis on which these costs are to be
allocated to course leve}s, i.e., PTE faculty, faculty
salaries, student credit hours, or a specific course

Ievelk
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Number of Support Staff \

The nueber cf support staff assigned to a
discipline may be input as 6 a constant, and/or as a
function of any or all of FTE faculty, credit hours, and

FTE chairman. 1In addition the average salary for each

staff category must be supplied. ’

| 4

"Other" Discipline Expenses

Other expenses of each instructional discipline
are calculated by means of estimating equations. These
expenditures may be input as a constant, and/or as a
function of any or all cf total FTE faculty} total sﬁpporf

-staff, FTE chairman, student creéit hours, total faculty
. salaries, agd total staff 'salaries. The basis for
allocation of these costs to a course '1eve1 nust bé
provided, i.e., faculty salaries, PTE faculty, student

.credit hours, or a specific course level.

3+

Costs of Other than General Academic Imstruction
322828

If costs of other than direct instruction can be
jdentified with specific disciplinrg and coursgllevel cost
centres, the model can accommodate the allocation of éuép

v costs to the appropriate COS£ centres, . Thése qostsblqst,

be éalculated,externél to the model.

¢



Non-Instructional Expense Estimating Equations

The model uses a series of estimating equations to
_calculate the cost of organizational activities other-than
general academic instruction. Pach cost may be input as a
constant; and/dr as a function of any or all of enrolment,
“ student credit hours; PTE facylty, FTE staff, total
faéulty salaries, total staff salaries, and the total
instructionél budget. Each activity other than direct
instruction ;ayr_be described by the construction of a

series of estimating equations.
0UTPUT DATA

pata for use in decision-making are provided by

the .BRPHNM 1.6 in the fcrm of Ahree types of reports. 211

or any of these reports may Be obtained with the level of

aggregation specified by thefuser.

The organizaticnal/budget consists of a series of
2 ) .

reports on the uni the different organizational

levels. Each repor pro?ides line-item budgets detailing

the personnel and dollar requirements for the

organizational units at’  the level of aggregation.

specified. (A‘Salple of this report format is included in
. Appendix 1). ’

I3

B
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Personnel data. For each faculty rank the salary,

s e

number of FTE faculty, and a total cost are reported. In
addition a weighted average salary of all r;hks is
calculAtza and pfesehted along with the total nﬁmber of
FTE and cost for the unit. Data are also provided on the

J

distribution of staff and their salaries.

Other discipline expenses. - The discipline
expenses - calculated by the modei are displayed along with
the appropriate 'titles. Other discipline expenses
calculated externally to the model are listed as

additional expenses.

Unit cost data. The distribution, over course

levels, of the costs? discussed in the previous /tvo
paragraphs, produces the unit costs. Values reported for
each coursé level are total cost, number of credit hours

produced, and cost per credit hour.

The_Program Budget ‘ ‘% !
' @

The second type of report shows the budget for

"each’ program, the number of students enrolled in the '
) .

prograe, the cost per student, and the total cost of each

a

rogram. _ ‘ | B ,
P . . " Qbh_

The Institutional Summary : o

The institutional shlmary displays - the



- school are due to the restriction of th

22
expenditures of the various institutional ‘activities,
€.9., general acadesic instruction, library, physical

I

Plant operatiop and %aintenance. . ' /}-
SUMMARY

Following the collection of raw data on the

z%gtitution a humber of definitions must be K decided upon,

9., program, lowest level organizational wunfit, student

,rfifﬁflevgl, and course level. Based on- stugent data, an

' induced course 1cad matrix is then calculated. To allow -

the model to determine numbers of FTE faculty and faculty
salary costs, data are required on facultyA salury; ratio
of student contact hours to student credif ’hour;,'
distribution of sthdent*contaot hours across, inétfuction
types, class size, faculty vork load, and faculty rank
distributiou. Additionul data required are number of"FTE'
allocated to departmental adnlnlstratlon, the chairman's

salary, the number of support staff,' and other expenses -

and costs. Particular probleas in’ applylngv he model to a

ulber of. both

student and course levels to a naxlnul of Sé en.

Based on the data outlined above, the RBPH 1.6

,calculates values for the. varlables of each organlzational
‘ unit. These include »the nulber of PTE of each faculty

rank, the cost of faculty salaries,} other expenses, the

Ly . .
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total cost of each course levei; and the c '_r‘credit
hour for each course level. { for each
program include total cost,jcost per student; and total
enrolment in the program. The third repoftai}pe shovs a

breakdown of the expenditures for the various activities

carried out by the institutiofi.



Chapter 3

RESEARCH DESIGN
~ The chapter commences with an outline of the study
aed a discussion of the 1limitations and ’delinitations.
Pollowing this is a considerationqufﬁfie criteria for
selection of the school to be 2594’??3 the study.b Data
sources and collection are then described follbved by a

‘decription of how the data were treated to produce the

parameters required by the RRPM 1.6,
INTRODUCTIOR

This ‘investigation was intended as a pilot study

N
s\

to previde #infornation\ which would assist 'in further
COﬂsiderations o% the agpropriateness of the RRPX 1.6 as a
coet anaiytic tool fcr use in schools. 1In this context
the’ county office of educatlon Vas not involved ¢to any
great extent. The ilplelentatlou of the RRPHN 1 6 as a
f vorklng adninistrative tool requlres an extensive project

[1nvolv1ng adllnistrqtqrs at all levels. B

~ OUTLINE_ OF THE STUDY .

A H
A

: Aftet the school had been selected, per11551on was

| ohtained frol 7¢he superintendent to condnct the study.

y{.t 7.,  11  ) __'2Q~f
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»with the principal and the superintendent of schools, for

R 4
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Daté on the -orqganization of the school and internal
expenditures were obtained from school records and by
intefviev‘vith the principal, other expenditure data - were
obtained from <the county office. The raw ; vere then
converted to the form required by-the RRPH 1.6 5nd the
model applied -to the school in a nunbgr of difﬁerent vays.

7

The reports genetated vere evalﬁated, in consultation wvith
the principal, éo seiect the most appropriate basis for
modelling the »school. Data were then obtained on
enrolment projections, expenditure trgnds, and possible
heuristic applications of the nodel. .

| Based on theA agréed enrolment projections and
expenditure trends, a 'nﬁlbef of reborts vere generated
vhich predicted expenditures for the next eight years.
Thek pbtential heuristic apﬁlications, discussed with the
principal, vwere used as the basis for generating 'another.

set of reports predibting the effect of given parameter

changes on'expgnditure, 'All reports were . then discussed °

the pnrposqsof‘evaluiting:the appiicability of the model

to the school. t

LIMITATIORS AND DELINITATIONS

o

'Cohtact, vith the admininistrative personnel of -

.»the.scthl distriét;'qas limited mainly to ‘the school

7 ' IA,
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Principal for twc reasons: the cognizance by the principal
of wmanagement techniques; énd the preliminary nature of
this study, wvhich could not be afforded the extens1ve time
commitment that would be required for a full scale project
leading to the isplementation of the model.
. The aécnracy~with vhich the RRPM 1.6 simulated the
school was.evaluatéd on an objective’ba§is. The wutility
of applying the model wvas evalnatéd on the basis of the
opinions - of those invoLved in its application, i.e., the
school principal, ‘the superintendent of schools, and the
investigator. The justification for limiting the number
of people involved in this subjective. evaluation is that
in viewv of the preliminary nature of this study,
sufficient information vould be available from the
experie;ces of these peocple to indicate - wﬁether or rnot

further investigatlon into the application of the RRPH 1.6

to schools, vould be worthwhile.
SELECTION -OF THE SCHOOL

The crite;ia for selection of an Aapp;bptiate
. school wvere: :" "
1§,£patlthe\séb601 beisiall enough to‘yfacilitate daié_
collection; ; ‘ L
2. that there be a range of. grade5°”

§. that there ‘be diver51ty 4n the senior high school -



programs; and .

4.™bhat the school administration be cognizant of

lanagélent techniques. ' .
DATA COLLECTION

Data were obtained from both the school and the
county office, the latter'producing information comcerning
salaries and physical ﬁlagt ‘laiﬁ¥enance and operation

ST .
costs. Student data fbtained from the school showed the

v'h program and the courses faken’”by each

‘work load summaries ' obtained from the
. RN
size and duration of each class taught

fny_non~teAChing duties. -

. x~schodl? accounts  were OIg&anBda in “the
t;aditio ;anéeftand shoued<vexpend1tures, :other than\"\
those}'o: -alafies"and . physical plaht lalntenance and}
operati;r gof dlfferent types for dlfferent subject areas
althongﬁ;« ot the grade level generatlng the expendltnres.
“§ This organlzat1cn qonceale@ the re}qtlo ship  between

e1pepditure‘and prograss.
. ' S

*nxzx TREATHENT

 The various ccncepts used in the RRP! 1.6 requlred

' definition,?:' teras appropriate to the school, before the,"

,paranetets5 :ired by ‘the lodel could(helcalculated fggnef A’



*;' grade range, diversity in senlor hlgh school prograls, andr

the raw data. Parameters which were' calculated included
class size, distributioﬁ of . instruction at each course
level over faculty ranks and 1nstructlon 'types, and the
induced course load matrix. mhese data were available

fron the stAff work lcaJ summaries obtained from the

school.

4

SUMMARY

Involvenent of the adnlnlstratlve personnel of the
school district vas confined largely to the pr1nc1pal due
‘to the prelillnarytnature of the study. , The raw data
obtalned from both school and county - records and by .
1nterv1ew Vlth the pr1nc1pal vere then used as a ba51sbfor
four simulations. The prlncipal vas 1nterv1ewed to'
;deternlne vhich vas the lost appropriate silulation.\ Daba
.ffor experilental .ase of the model wvere obtained at this
same 1ntervieu._ After these data- b‘d been used, wlth the
lodel, the princkpal vas again lgxervieved for the pnrpose
of assessrngo the }value of applyingrvthe RRPN 1.6 to a .
school. ﬁ', oy .

The school vas seIected on the bas1s of sizefp

N 5

T—

jacognizance by the adlinistrationoof lanagelent technlques.

> Data ‘'were collected by 1ntdﬁ&§eving the principali_c
;and consnlting school and county records. The school wasr" '
: '.{ li..,V":H:‘ ;b.go‘ih ' :w"l

r“‘\
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then defined in terms compatible with the model and the

simulation parameters derived.
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- . _Chapter 4

‘ANALYSIS AND -FINDINGS

—

-

The conformj

" ’ - 7_/7’
.0of the schqgl/~f6 the selection

amined: This is follovwed by three Séctions,
. 4 - '

criteria is
K O

each centred around one of .the research questions posed

earlier: S ‘ : .

L3

N ) .\l - , .
1. Can the RRPM 1.6 be used to gdgel the school?

2. Can the RRPM 1.6 be used tdb simulate the school?

©

3. Is the RRPM 1.6 useful as an adniﬂﬁsirative tool?

. Each section of thé chapter will éonsist of the analysis
- and -findinggQVrelated to the pdrticular research question.‘
being ;anidéred. A concfuéing summary vi}}! gbllow . the

>

third section.

«

.

»

SELECTION OF THE SCHOOL N
Criteria for sglggtionﬁ of an approﬁriﬁﬁfvschool

/

vere outlineq/}p/cﬁigte; 3. The school met the first

*a

"ecriterionm in thagvthe enrolment was appropriately small,

¢ &

:500 students. Standard and optional academic courses were

offered together ﬁith,vocaiion&l-courses;t thdé providing
4 _ ; , ; s L
i{diiersity in the programs offered at the senior high

‘school level. The principal had Ohtainea’% the degree of

Master of Educatibn, from the Department of-%ﬁucational
. e o _

&’ ) "4 ) - ' y
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Administration at The Univefsity of Alberta, thus ‘meeting
the criterion c¢f cognizance by the school administration

of management techniques.

CAN THE RRPM 1.6 BE USED TO NODEL A SCHOOL?

[

This question can best be answered by considering
the input and ' output data separately. The input data

consist of definitions of organizational units together
wi:b r;lationships defined from raw data: Thé output is
in the form of the various uniﬁ' Costs and planning
paranetefs .éalculated by the RﬁPH.1.6. With both input
and ;utéut data {here‘:¥e two aspects of evaluation. The
-first aspectk is the extent to which the conceﬁis defiged
in the model rspgesent t&e actual relatiodships iﬁ’ the

\,

sé\gsl. The second nis' the accuracy wlth wvhich the

~.

parameters cal la ed by hand frop rawv data agree with the
variatesvcalculated by the RRPM 1.6. ’

The extent to which the concepts used in the RRPH
156 are applicable to a/ school was studled by u51ng a
variety of deflnltlons in four applications of the nmodel.
These" appllcatlons provided the basis for the evaluation,
by consensus of Jdpinion in dlscus51on with the principal,

of the validity of the l&del. Modifications syggested

during this discussion were incorpo;aied ‘into a final

- application--Base Year 1972/73--which was used 'as the -

£
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basis for a variety 6f simulations.

The following sections of the chapter outline the
vay iﬁ vhich +the school vas modelled in each of the
applicqtions of the RRPN  1.6. ~ Applications after the
first wvere based on the experience gained from prgceding
applications. ‘ The nwmodifications to  those preceding
applisations are described in the sections dealing with

the second, third, and fourth applications.

First Application of the RRPM_1.6

'In>the first app;isation of the RRPM 1.6 the main
focus was on defining the school in terams compatible with
the model, and deriving the relationships snh péramsters
'needgd to nodel the school. The object of this
application was to provide F basis for subsequent, more
sophisticated applications. ‘The  definition  of
ofganizational charabtéristics and the derivatioﬂ 30f the
necessary paranetsrs are’ discussed in 'the followiné

paragraphs.

Orqapizational levels. Twénty-four "departments"
vere defined (Table L each ' being a 1logically -

identifiable, coherent, organizational unit which offered

"~ /
instruction. These vere " grouped ‘into four

v"diiisipns"--Prilgry, Elementary, Junior "High, - Senior
- High--depending on whether they offered courses to 6n1y

~
)
kY
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Table 1

tonal Units Defined in the Pirst Application .
the RRPM 1.6: Titles and Relation ships -

B R -+ T T T O R BT T S
iabibeadindeib i R 2t 2 e

Y Division

Elemen

General-Prinary Department :
Primary Music Department , .

tary Division

General Elementary Departament
Elesentary Music Department
Elementary Physical Education Department

Junior High_Divisicn

Senior

Junior Language Arts Departsent ;
Junior Social Science Department

Junior Science Departament R
Junior Mathematics Department

Junior Physical Education Department
Junior Home Economics Department .
Junior Industrial Arts Department

Junior Music Department

Guidance Department

High Divisicn -
Senior Language Arts Department
Senior Social Science Department
Senior Science Department N
 Senior Mathematics Department
Senior Physical Education Departament
Senior Home Economics Department
‘Senior Industrial Arts Department
Second Language Department X
Business Education Departament
Fine Arts Department
\ N




grades 1-3, 4-6, 7-9, or 10-12 respectively.

¥ourse_levels. Only three course levels were used

<

of the maximum sSeven permitted by the RRPM 1.6. The same

three course levels were defined differently for the fouf/
divigions (Table 2). Since each course level represented'
~ @ different grade level in each ditision, any data
aggte@ated o: the basis of course levels were meaningless,

€.9g., course level-01 represented grades 1, 4, 7, and 10.

§tudeﬂt_1evels-ggg_ptogragg. Only student

1evé1-01 vas used as a result of the way in which ptograns
vere defined. Nine programs were defined to represent the
courses taken by students in grades 1-9 respectively. A
further six programs vwere defined to accommodate students
in ggades 10-12 who_ vere categorized as either senior
qatriculatibh or high s;hbol diploma students. The titles
~ of thesé fifteen programs are displayed?inATable 3. fhe
definition of fifteen, programs, each 'with one student
level, permitted thelcalculation of theﬁper st;dent cost
at every _gradé‘letel and even in éategories within grade
levels,he.g;, l;triculation and ﬁbn—natriCulatiqn“Stndents
in the senior high school. Tﬁé veighted average’ fot, the
one student level, over the whole institution, represented

the average cost per student in the school.

(&
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Table 2 e,

Course Levels Defined in the Pirst Application
of the RRPM 1.6: Corresponding Grade Levels.

R T T T S S T T e o o D T T T o o o T e o = o it o o o e o T P B > L Sy > W e - — o o — —
B e R -t L s - 3 & 2 + 3 ¢

Division _Course Level —
1 2 3
(grade) (grade) (grade)
Primary 1 2 3
Elementary . 5 6
Junior High 7 8 9 b
N ~ U
Senior High - 10 1M 12 !
@ Table 3

Titles of the Programs Defined in the First Application
of the RRPM 1.6. '

B S R T D o S T o T o T I e e e o o o o o T T TR S e e e S " o T e Sy T o e T o o e e e
SERREREIE=E=EE

Grade One gsrade Ten Matriculation
.Grade Two Grade Eleven Matriculation

Grade Three Grade Twelve Matriculation o f
Grade Four Grade Ten Diploma | :

Grade FPive Grade Eleven Diploma

Grade Six : Grade Twelve Diploma
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‘Instruction types. While cost data are not

‘reporten‘by instruction type the RRPM 1.6 provides for the'
defiPition of up to five types. - This option was designed
to distinguish between instruction types with different
resource requirement characteristics, e.g., industrial
arts instruction—-vith smaller class sizes and greater
equipment expenses--may be distinguished from normal
classroon instruction. ~ In the school being studied no
such distinctions vere normally made. Hovever “a
distinction, betueen classroom instruction and instruction
using the gymnasium, vwas made in the physical education

departlentS* for the purpose of demonstrating the

capabilities of the RRPN 1.6.

Faculty ranks and salaries. 'The RRPHN 1.6 requires
the categorization of the facnlty in each departlent, on
the ba51s of salary, 1nto a Raximum of six facnlty ranks.
In..this application of the RRPM 1. 6 the teachers in each
departnent were ranked on the basis of salary with the
highest ‘salaried teacher being’ assigned a rank of one
(Tahle-u). Data'calcnlated using this, definitmmn vere

neaningfnl for each departlent bat not when departlental

data were aggregated t® produce div151ona1 data.

 Other expense_types. Six of the. 'possible seven
categories of direct 1nstructiona1 expenditure, allowed by
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Table 4

Salaries Associated with the Faculty Ranks Defined
in the Pirst Application of the RRPN 1.6.

Department Faculty Rank
: 1 2 3 4 5 6
s s ) $ $ $
General Primary 9340 9170 9000 7750
Primary Nusic 8600
.General Elementary 9000 7755
Elementary HMusic 8600
Elem. Phys. Ed. 9000 8482 7760
Jun. Lang. Arts 12531 9569 8476 8100
Jun. Social Sci.’ 16600 13100 13000 8600
Junior Science 13000
Junior Math . 16593 8471 8100 7786
Junior Phys. Ed. 11550 8600 8500
Junior Home Ec. - 8476
Junior Indust. Arts
‘ . 11786 :
Junior Music 8600 o
Guidance - 11533 ' :

Sen. Lang. Arts 12529
Senior Social Sci. 13051

Senior Science 13000 8471
Senior HMath -+ . 13100 12529 8100 .
Senior Phys. Ed. 8478 ‘
Senior Home Ec. = .- 8477 1
Senior Indust. Arts

: 7786
Second Language 8600

Business Rducation 13000 9570
Fine Arts . 13000 :
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the RRPM 1.6 in addition to salaries, vére defined to
correspond to the lige-itens used in the school accounts,
i.e., supplies, school equipment, capitél equipment,
library and reference books, text- and work-books, and
educational amedia. Thesé expenditures were not‘liste&'Py
departaent or coﬁtée level or student level, consequently
a seriés of arbitrary decisions vere necessary to

apportion them in this way. The resulting calculated data

vere not representative of the pattern of expenditures in

these categories but served to demonstrate that the RRPN

1.6 was able to represent data availéble‘frou appropriate

cost-accounting procedures.

Induced course load matrix (ICLH). The average

credit hour load, generated bi the students of each course

1

X N
level of every program, was calculated from the student

” data. While student data did not distinguish betwveen
matriculation and non-matriculation students at fhe senior
“high school level, the distinction was made in this
application of the RRPN 1.6 to.demonstrate the flexibility

of the model in accommodating changes in administrative

-

[y

practice. An example of the data calculated for the ICLAH’

‘is that, on 'tﬁe average, grade four'students_took 31.6

credits fror the General Elementary Department, 2.00

- credits from the Eleientafy ‘Music Department, and 3.75

b4
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credits from the Elementary Physical Education Department

(all creditS'being taken at course level-01).
. v \

ontact(gggg;;_gggg ratio. The student cgddlt
hour is the unit for costlng instruction by departnent.
The relationship between a student credit hour and a
student contact hour is a required input to the model. A
credit hour wvas defined as forty minutes of instructicn
per veek for the academic year, data applying to one
semnester -only being apportioned over the tvwo semesters
making up the academic tyear. This was modified to
acccllqdate a iériation arising fron-the'selestering of
37credft courses, where three credits were given for the
eqnivalent of one hundred ninqtes of instruction per week
spread over two semestérs. The general fetio. used was
0.67, vhile for the special case of 3-credit courées
offered over one sepesfer the ratio used  was 0.55. ATheA

use of' the tvo ratios was intended to demonstrate that a

student credit hour cculd bé defined differently for

€

‘ different,departientstor courée levels.

| Progotticns of different instrncgigg_gzggg. The
credit hour lofd calcnlated for each . departlent at each
course level is not dlfferentiated by 1nstruct10n type.
Consequently the proportions of the instruction types‘

oftered’by each: departlent vere calculated from rav data.
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Class size; The class size data were obtained
directly froa the stafﬁ>!9;k load summaries. The average
class size was calculateld for éach course level of evéry

W s

department.

Faculty work load and dia%gibutigg. The policy . of
thé school wés that the staff wor load should be 1800

minutes per veek, except for the physical education

1 -

teacher who received some reduction in liem of tiae,
outéideb school hours, given to coaching sporting tea;s.
Staff work ?ﬂtﬁv sﬁllaries provided data . fér the
calculation of the proporti&ns of the various faculty

ranks teaching each inétructidh type at all course 1levels

in every department.

Costs of other than general academic_instruction.

The wmodel has a facility vhich permits the allocation, to
departgents; of expenses which afe not included in
expengitures' generated by genéral acade-ic‘instruétiona
Thi§1‘§acility was i‘Fed tq 'qllocate ‘expenditures, .o;
‘speciai grants, by t@elﬂoié Econoniés and Industrial Arts

Departments.

'-Non-igstrnct;ggal eggegseg. Pive  nof-instr-
uctional activities vere §efined;.iiz..'AcadélicvSnppott;
General Ad-ihistrativq 'Séiviceé, institutional';suppott,

L.
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Physical Plant Maintenance  and
tif these were described by one or more
estimati ions (lppendixr3). The expenditures were
entered u fants Since they could not be expressed as
coefficie ,‘elated to eurollent, number’ of teachers,
number pait hours produced, salaries, or the

E
nition of non-instructional activities was

loosely . base - on the NCHEMS Program Classification
— Structure (Gul  1970) . The titles of the activities and

equations ar_“ -ed in Appendix 3.° Academic -support

‘ s restric} i
\\,///////ji;e included.

allocated to  'the binstructional departments and thus not -

'to the library and only salary expenses
Expenditure for library stock was

-

included as a non—instructionnl expense. Student services
expenditure vas restricted to that propOrtion of the ,
salary of the) counsellor which: corresponded to the
proportiou of his tine vhich vns allpcated to counselling
and career guidance. Instlﬁhtional support con51sted of
the executive nanagelent function of the principal, the
1dentifiab1e expeusq‘_heing the appropriate proportion'of'
theiprincipal's,snlnry. General adninistratiue serwices
vere; providedv hy; tvo clerical‘ assistnnts,”One of'uhou'
provided support for the school adninistration~ vhile the

1
!

, other provided clerical assistance tb the instrnctionalkz

o 4



-~

42

staff. Tkps, ases con51sted of the salaries of the

" two IclericaIL a551stants. Phys1cal plant laintenance and

operation costs were ladé up of the salaries of the three
caretakers, the cost dgk utilities;, expenditure on the
caretaker's supplies, ean.the costs of maintaining

buildlngs and'grcunds.

Fop

Second ;gplicat;gn of the RRPM_1.6
The second application of the RRPM 1.6 was derived
\

from the first by provihlnq a thlrd 1nSttﬂCt10n type and

v

;)rank1ng salaries over the vhole sciool rather than Ulthln“'

‘o \
each departlent. ,The t 1r¢‘ instruction type--Spec1a1

\

S A
Project--vas defined for the , purpose - of accommodating

\

.supervised project vork, for \sone senidr high‘school

: students,‘to vhich no resources vere ufcnlally alldcated

\ A2 .
. )

b%t for vhxcb credlts vere eatned. AX
%,, Six Dsalary categorles vere. :glected by 1nspection
of staff salarles=-greater than - $16000 3\6000-13000,

‘312999~11000, ‘ 310999-9000, 38999-8000,\ and less than

SBOOO—-representinq faculty ranks 1-6 respectively. ‘@In

” establishing the salary snﬁiénle for each departlent ‘an

average salaty, ieigh;ed on the basis of. the nulber of

v'PTE, vas calculated for each faculty rank (Tablt 5). rhe_’

| anticipated advantage of this lodificatlon vas tkat dmtale

o N B . .o -
. . . .-.° . B

-

e ngqtegated on . the basis of faculty ranks vonld be:rdr'
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. Salaries Associated with the Faculty Ranks Defined
in the Secend Application of the RRPM 1.6.

========:================:===—==== b S 24 0t F 2 2 ¢+ 2§ 2 3 F 3 e
Depart-ent - Facu ty Bank N
K] -2 5 6
$ g S . S L $
General Primary - 9058 7750
Primary Music 8600
. General Elementary 9000 = 7755
" Elementary Music - 8600
~Elem. Phys. Ed. - 9000 8518 7760
Jun. - Lang. Arts 12531 9569 8288
B Jun. Social Sci. 16591 13051 0 . 8600 .
Junior. Science 13000 .
Junior math’ - +16591 ) . 8286 7786
_Junior Phys. - Ed. o 11550 8514
Junior Houwe Ec. , L 8476
Junior Indust. Arts
_ T - 7786
Junior Music R : akesoo -
~ . Guidadce ; V. 11533 «¥.
el e, Lang. Arts ' " 12529 &
. Senior Social Sci. 13051. : >
, ~ Senior Science . 13000 . S
o Senior Math. 13100 12529 8100 % -.
L - Senior Phys. - Ed. . 8478 "B
s Senior Home Ec. : . ' 8478 ¢
Senior Indnst., Arts . S
L 7786
Second Langnage v 8600
Business Edncation 13000 9570 '
» Pine Arts ‘ 13000 o o
. v

A
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—_
Third Agélicat;op.ef the BRRPM ‘!Q

__~The third application of the RRPHN T;Qﬁvaried from

Y

J

T
=

the second im ' that Frograms  and course: levels wére(

redefined, with a consequent redefiniﬁiéy of student

levels. The redefinition of programs involved grouping
the fifteen programs of the previous applications into

five, on the basis of grade levelé. Grade One, Grade Two,

and - Grade Three programs became student Pevels 1-3 of the

bec;:é student levels 4-6 of the Elenéntary program; Grade

'P;ilary program; Grade Four ', Grade Five , and Grade Six .

Seven, Grade Eight, and Grade Nine programs became student

levels 1-3 of ‘the Junior High progrép. Matriculation

students in grades 10-12 were represented by student -

levels 46 of the Senior Matriculation program while the

non-satriculation students in the same grades were

’

represented . by student _lefels 476 of the High School -

Diploma progranm. Recalculation of =paf%ietérs. was not

necessitated by this wmodification although the induced

course lcad matrix data were reorganized.. g
~ . .

Course levels vere redefined--as Primary,

~Elementary, Junior High, ‘Grade Ten, Grade Eleven, and

Grade Twelve--for the purposé‘ of - providing consistency

.

among departments. An advantage of this consistency was

s

<.

3



\ | - o u 45
thatQ?th qggregated dcross departments were meaningful.
A dié&dv;ntage of using six course levels was that cost
‘per credit hour data were not available for ‘individual

grade levels, except in the senior high school.

Fourth Application of the RRPM 1.6

T ettt s oot

The only modification to the third application was
to define a third level of organization.. The twenty-four

departments_sfof the previous applications wvere termed

"sub-departments" and grouped to form _ fourteen
"departments."® Theée départments vere linked Fo form two
"divisions"--Junior and Senior--on the basis of grades
taught,'i.e., grades 1-6 and 7-9 respectively (Table 6).
. The ‘purpose of this modification wvas to test the facility

of the RRPM. 1.6 to s%ﬁp&ate changes in organizational

\

structure.

-

Final Application of the RRPM1.6

-
In consultation with the principal the third
application of ,the RRPN i.6 vas selected as ;he most
appropriate model of. the school. The'pritéria used in
seléction were: that cost per .stqpenf data should beﬁ
available for allﬂbrade ievelsi and ihat data produced by
agg;egation of '~ lover organizétional lgvels should be -
meaningful. This 41atater critegon originated vil;‘ the

» S
belief'that, for time-series predictions, aggregated data

I

<
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Table 6

Organizational Units Defined in the Fourth Application?
of the RRPM 1.6: Titles and Relationships.

@ - — " A . - — v — it T T Y TS A er G m e w mer ek e wr S N N N T T

S JUNIOR DIVISION

Primary Derartment
General Primary Sub-Department
Primary Music Sub-Department
Elementary Department :
General Elementary Sub-Department
Elementary Music Sub-Department
Flementary Physical Education Sub-Department

SENIOR DIVISION

Language Arts Department
Junior - Language Arts Sub-Department
Senior lLanguage Arts Sub-Department

Social Science Derpartment
Junior Social Science Sub-Department
Senior Social Science Sub-Department

¢ Science Derartment
' Junior Science Sub-Department

Senior Science Sub-Department

Mathematics Depacrtment
Junior mMathematics Sub-Department
Senior Mathematics Sub-Department

Physical Education Department
Junior Physical Education Sub-Department
Senior Physical Education Sub-Department A

Indystrial Arts Department C
Junior Industrial--Arts Sub-Department
Senior Industrial Arts Sub-Departament .

Music Department
Junior Music Sub-Departament

Guidance_ Department

co Guidance Sub-Department

Business Education Department : -
‘Business Education Sub-Department

Fine Arts_Department ' .
Fine Arts Sub-Department

4

N '
N «»' .*
T
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were more -useful than data, on lower o:ganizational
levels, which could not be aggregated meaningfully.

Three modifications, to the thira application of
the ‘RRPH 1.6, were suggested during the interview for use
in developing the finél application. These wmodificatiosps
vere related to T"other" instructional expenses, a third
organizati;nal level, and the naming of the student
levels. The six student levels were nanéd Grades 1yand 7,
Grades 2 and 8, Grades 3 and 9, Grades 4 and 10, Grades S
and 11, and Grades 6 and 12,'respectivéif? Thigwprocedure
did not require redefinition or the calculation of new
parameters.

A third organizatiénal level wvas defined by
linking the Primary and Elementary divisions, to form the

¢ g
"Junior School,"™ and the Junié; and Senior High divisions,
to . form the "Seniof So@qol.ﬁ No recalcnlation df
parameters was required to effect this_ change since all

that was added was a further stage of aggregation.

4

4 e

The principal was not satisfied with the
representation of "other" instructional expenses due to
thec arbitrary néture of the proration decisions involved.
Since an appropriate cost-accounting system wvwas not in
,operationain the school the principal felt that the‘use of

the county .grant a1;§cation formula would bé a more

realistic and usefuLvabproach. The variables. calculated

-
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by the RRPM 1.6 would then represent a budget based on the
county's allocation formula, rather than tgé actual
pattern of ’expenditure.K The conntyj grant allocation
l,formula provided per-pupil grants in three categories,
i.e., iﬁstructional materials, permanent equipment, and
book repair. These grants wvere apportioned, to course
-levels in departments, on the basis of the credit hour
load generated by the average student as represented by
the induced course load matrizx. A fourth -category of
"other” instructional expenditure--Grasslands--was definéd
to represent the costs, of providing instruction, 1in

industrial arts and home economics, to students from

another school.

‘Output Data

The data calculated by'the RRPM 1.6 are available
in three regg;t formats. An "Organizational Budget" is
available for each organizational unit-defined, a "“Program
Budget® is available., for each 'progranm, ‘and an
"Institutional Summary"™ provides a' summary of botﬁ- the
instructional and nqn;instructibnél expenditures of the
orgaﬁization. The data available in éach typé of report
are considered in the renﬁinder of this secti&n along with

the extent to which those data validly and accurately

represent reality.

]
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The_organizatiopnal ltudget. The orgahizational‘

budget report displays éost 'data for faculty, otheg\\/
expenses, and course levels. Faculty data include tHe
weighted average salary and nuaber of full-time equivalent
(PTE), ' together with the total Qcost, for each faculty
rank. The number of FTE of each 'faculty rank -is also
expressed as a percentage of the total nuamber of FTE. The
costs associated with each facﬁlty rank are expressed as
percéntages of the total instructional expenditures of
both the organizational unit and the whole institution.
Total costs are repon&gd, for each of the expense typeé
defined, 1in addition’ to expenses of other than general
academic instruction. These totals are also expressed as
percentages of the organizational unit and institutional
budgets. Data'fbgveach cours; level include: total cost,
number of student credit hours produced, cost per credit
hour, number of ¥TE faculty, and average number of cfedit
hours ﬁroduced per faculty member (productivity ratio).
Total cost, credit hours produced, and number of FPTE
“faculty are . also  reported as percentages 6f the
organizational unit totals for each course level. 1In
ddditiﬁn}'_fhe number of credit hours is expressed as a
- .percentage of the tétal nuiberl;f ;redit hours produced in

the school. The . proﬁision7 of percentage".figutes_

facilitates comparison of the relative weights of the
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various costs in determining total expenditure.

g The definition cf the variables for which data are

feported*vas discussed in the preceding section--Input
Data. In the opinion of the superintendent, all the
organizational budget data vere.useful in decision-making
at the county level., The principal consisered unit cost
éata cénputed for course levels to be too gross for short
term planning at the school 1level since details for
individual courses were more. relevant. However the

principal conceded that in the 1long +term, any data

'calcglated for individual courses were too unstable to be

useable and that 1less detailed dat§ vould be nore
appropriaté;

The accuracy, with Hhich the RRPM 1.6 simuléted
the school, vas evaluated by c%iparing values estimated by
the RRPﬁ 126’ with values calculated from raw data.
Variables compared in tliis way vere: nngbef of F:E
faculty, total cost of salaries associated directly with

instruction, and the total of other 'expenditures on

instruction. The difference betvgéﬁ the actual and

predicted number of PTE of each faculty rank does not

v

exceed 0.10 for any one salary rank, 0.15 for any division
total, and is 0.0G]fbr’the wvhole school (Table 7). The

total expengd tvﬁes on salaries directly associated with

instructiolere $151, 447 and $151,050-~based on rav data

’
4

1
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Table 7

éonparison of Estimates of FTE Faculty
° - vith Actual Numbers

Organizational Faculty Number_ of FTE
Unit Ra nk Actual RRPM Difference
| . (M (2) (M - (2
Primary | 4 2.06 2.09  -0.03
Division 5 .18 <17 0.01
~6 1.00 .90 ° 0.10
3.24 3.16 0.08
Elementary 4 .90 .86 0.04
Division 5 .36 .34 0.02
6 1.89 1.98 -0.09
3.15 3.18 -0.03
Junior High 1 .17 .18 -0.01
Division 2 1.38 1.42 -0.04
3 - 84 .47 -0.03
4 .29 .29 0.00
.5 1.58 1.65 -0.07
6 .63 .63 0.00
“ 4,49 4.64 -0.15
-+t 3 F S o+ >+ - F-C T PUUN
Senior High 2 1.55 1.56 -0.01
Division 3 .71 .12 -0.01
4 «37 « 37 0.00
A 6 .29 o 29 o.oo
uoss u057; , -0002 .
all 1 <17 .18 -0.01
Organizational 2. 3.00 2.98 0.02
Levels 3 1.16 .19  -0.03 )
4 3.66 3.61 - 0.05
6 3.97T 3.86 0.05
15.61 15.55 " 0.06
4 : . SE==s=sSssnE=ssszXzzszco=z=
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and calculated by the RRPM 1.6 respectively--the

difference being 0.3% of ‘the actual value. The maximuam

difference between actual and predicted instructional ;

. w
expenditures, other than salaries, does not exceéd 2.0%,

of the actual amcunt, for any category (Table 8).

Table 8

Comparison of Predicted and Actual Instructional
Expenditures Other Than Salaries

Expenditure Actual Predicted Differences?

Category $ s $ %
Instructional Materials 9254 9241 13  0.14
Permanent Equipment 1292 1318 26 2.01
Book Repair 161 160 1 0.62
Other Instructicn 1627 1639 12 0.74

Total 12334 12358 24 0.19

lPercéntage differences are expressed in relation to the
actual value. ’

X

!

The program budget. For each student level of
every progran,vthe program budget (Appendix 2)‘reports the
cost per student and number of students, together with

veighted averages or totals: The number of students is

also expressed as a percentage of both the number in the °

prograi and the‘total number in the school. The total

cost of each student 1eveLvand'ofithe progran are listed

)

\_~
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és both dollar values and percentages of both the program

and total instructional budgets.

A sunna;y‘for the institution as a whole contains.

the same information as is reported for each program. The

definition of a student level to represent two grade
levels, as describéé> when considering the final
application of the model earlier in this chapter, renders
this summary largely leaningiess.

Boéﬁ thé principral and superintendent agreed that
cost per student data were an important ‘/;npgt to

administrative decision-making although s'ore so at the

/

county level than in the school. The accuracy of per

pupil estimates could not be verified against actual data

since no alternative source was available.

The_institutiohal summary. The institutional
’ [

suamary (Appenrdix 3) reports summary costs for both the
instructional and non-instructional activities of the

school. The data for the instructional program .are

calculatéd from the input data described earlier. Each of

the other activities was described by a series of user

supplied estimating equations. The . cost calculated by

" each equation is shown together with the vay in wvhich ‘that .

P el

- cost was related to the various organizational parameters.

In this study the actual expenditures were entered as

-
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constant amounts, thug describing the  expenditnres of
non-instructional activities with a high degrée of
accauracy, i.e., 0.0% error. Hoveve; :tﬁe facility/is

available for a more sophisticated approach to pr?dicting

non-instructional expenditures, i.e., by relating these

’

expenditures to the institutional parameters available in"

the model.
"CAN THE RRPEM 1.6 BF USED TO SIMULATE A:/SCHOOL?

. The wmodel can 'accépt changes in the form of new

parameters calculated by the user. Since any of the

*

parameters .used in wmodelling the school may be changed,

the model was able to accommodate any changes which could

be described in terms of the concepts used in applying the

, ! : '
RRPHM 1.6 initjially Alternatively the implicit

natﬁélatical Arelationships ~ between parameters . and

variables may be used.

The extent to which any simulation is accurate

depends 6h the degree tq,ﬁhich the implicit relationships

represent those in the. school. The facility to make

blanket parameter changes is provided. . for student

enrolment, faculty'sdlaties, credit to contact honr ratio,
class size, and faculty work load. These changes must be |
entered ' as positiie4'or, negative percentages for the

 appropriate organizational hnits and levels. N .

i3
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AY

' ThHe use of the model to preaict future resource
requirements assumes a degree of sfability §n the
}:;iorgaqi;ation. ~ The question arises as to which level of
~._3'.a§gregatioﬂ‘ is ;Sufficiently étable to | provide an
- .+ appropriate base for 'prediction. yet supply information
}Awhich'vill_bé ﬁsefui'in decision~making. Although data on
‘;f" edch course aée required, the RRPHN 1.6 reports data by

" course level only. The inblicit assumption is that the
J(,'i relationships between paraieters and variables is more
o : likely to be ' stable over time at the higher level of
A ! aggregaéion. Questions of stability can only be answvered
‘]L aftéf the event ﬁhether histqrical data are.used,‘or
"73 : predidtiéns afe verified as file progresses,':Evén the nsé
of ﬁese Aﬂa;‘)proaches does not guarantee that predig:tions
'32i ,not Dbe rgndered inaccurate.by-unpreﬁiéﬁable ¢hinges;

in the organization or its enﬁironnenf. "Thus evaluation

of ‘the accuracy with which the RRPM 1.6 can be used to

Xsimulate the schcol_lusi'focus on the exteht to which the

1
.

;odel répresents the,paraneter# and relationships involved
" in the changes. ‘ |

Major concepts and associafed'pafAneters.assuned ,

to be stable ove fae are: the induced course load
lgtrix;' the dilstribution of the instructional 1ogdf_at
each course lével}' ovet faculty Fanks and instruction

e

types; the,‘definitions of orgdnizational'nnits; and the
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estimating = equations for both  instructional and

non-instructional expenses. While the pessibility exists
of altering:theseLCOncepts to reflect baeib changes‘in the
organization, the model is most useful vhere' they are
stable. Inrornation can then be . readily obtained for

parameters which commonly vary over tlle, €.g.y enrolnent,
salaries, and class size. *
Using the 1972/73 data as a base, annual
expendltnres vere predicted to 1980/81 inclusive.
Inltlally these predlctions vere based on the following
changes: a salary ~ increase of 7% per annus; and
nonfinstructional expenditure increase of 5% perfannul to
allovw for risdng prices. Enrolments were projected on tne
basie of a zero attrltlon rate, an enrolment of 20 gradeé
one students in 1973/74, and ;pubeequent‘ ‘grade one

enrolments ' arbitrarily set at 15 or 20 alternately. The

initial repért‘ror 1972/73 predicted the need for 14.79

FTE faculty, a decrease of 0.76, for a rednction in
enrolment of 11. Such a small change in enrollent is ‘in

.reality unlikely to ~affect the number of FTB required. .

Thus a° second prediction vas made using the same

, assunptlons as  the first together vith an adjnstnent in

“?tnei average class size ‘at each course level, by a,

percentage corresponding 7to the percentage changd -in
. - . 4

’ enroxpents, in the progran generating most of the load on

~ .

/ \.
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that course ievel. On this basisv15;22 FTE facultysuere
predicted, a decrease of 0.33, uhich wvas closer to tge
1972/73 prediciion and the n;;ber anticipatéd by the
principal. S \ 5' )
Thé.relationship‘betvéen engollents and the'nunber
of FIE faculty, “aé not represén£eﬁ accﬁrateiy by the RRPM
1.6. The model calculates the nﬁlber of FTE, faculty. b?

.using the number of credit hours which must be produéed to

meet student demands, as calculated on the baé}; of the*

iﬁdhced course load nairix. Thus the changes in - the
nuamber of credlt hours denanded, result in a correspondlng
ch;nge in the nulber of ‘PTE faculty to neet that demand.
In realiéy, the number of FTE faculty vill only change
wheré there is a change in the number of élhéses, rather

thapuin'the number of studehts. . The effects of ’this

unrealistic representation “can be reduced , to a 1i|itéd-*

) extent; by chaﬁging the class sizes to reflect thg effects

r

4

of'enrolleht-chnnges;

A”nu;bér_qf changes were‘sinulated to denohstrate
the capabilifieg of thgyknpu 1.6. The a¢cutacf ;f ihese
siiulationsﬂcouip.nqt»be phecked agaiﬁét_actual gatg'éincet
no alterngtive‘scﬁices'éxisted@}'Hovevér'in’eéqhﬂcgse '£he'
: prédicted changes in.vari&blés weré,justifiable as?IOQicai

,consequehces of the paraneter changes. . In hddition,fthe

lagnitnderof eachschange - ¥as subjectively ‘assésseh,”-in

%

e - - . ~

-
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consultation with ¢ghe principal, to deternine the extent
to which.it*vas intuitively reasonable.

» In the first~case salarf@g vere increased by 10%
and non-instructional expenses by 6% to providé a
c6npa£ison vith the prediction for 1973/74--changes of %
and 5% respectively. Faculty work load was increased and
d®reased by forty minutes per day in the next two cases
based on 1972/730 data.; Piwe cases vere then set up.to
predict the effects of a qenerd} increase in enrolnmernts éf
10%, 20%, 301;_60%, and S50%. ?In/an attempt to represent
these changes more  realistically class sizes were
increased by thg same percentage as enrolments to a
maximum of 20%. :The situation in whickh all students in a
program'might be required to take certain core cgurses vas
simulated by c;anging the inducéd course '1oad matrix
(ICLM}] so that all matriculation students took five
credits.of instruction in the French langquage, @tv an
appropriate level. A final eialple of the use of thé RRPM
1.6 was in the additibn of a»'neu progranm. A new
p;ogral-;Technical Dipicng§~wa§ postulated at the senior
* high school level with a; hypothetical ehrollent and ICLM.
These cases vere considered .by 'tAé - principal to be a

‘representative sample of the types of alternatives which

are assessed in the planning process.
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IS THE RRPM 1.6 USEFUL? I

The forty-five minute - discussion vith the
. : :

superintendent was not long enough for him to' gain any
real understanding of the RRPM 1.6. However focussing
discussion on the nature of the output 'dafa enabled the
superintendent to comment oﬁ’the relevance of these data
to planning at the county level. 1In hié opinion the types
of data reported by the RRPM 1.6 wvere highly rélevant to
planning at the county level provided that‘comparatiie
data were. available from - other jurisdictions. This
proviso was based on his belief -that school district
budgets were evaluated, by provincial éuthorities, on the
basis of interdistrict comparisons.

Iﬁ the opinion of the school principal' the RRPH,
1.6 would be more useful in planning at the school level
if it provided infornatién von individual courses. In
addition he believed that the data available from the RRPM
1.6 could have been oqiained°directly from raw data with

'

not much more effot}\\than \!:s required to derive the

parameters ' required by the modél. He was, hovéver,
prepared to conf@gde that this was a property of the small
size)o‘f" his school and that in larger schools the RRPM 1.6
vould be of #alu;. The principal also °expressed the

' opinion that the use of the RRPM 1.6 to predjct future

v

. .
.
s . R
.
.
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¢

expenditures was appropriate even to small schools.

SUMMARY

»
The selection of the school to be wused in this
study was ~based on four criteria rqlated to school size,
range of grade levels, diversity in senior high school-

prograas, and school administration cognizance~ of
. \ ~
management techniques.

A

Two apprcaches were used in the analysis of ‘"data

o 4 . !
for each of the three research questions: the extent to

\

vhich the concepts used in the RRPM 1.6 could be used to

represent the school, i.e., the validity of the model; and

-

’ ; ; 3 > .“) - -
the',aecuracy cf predictions in comparison with actual

values of variables. 1In considering the extent to which

tgé RRPM 1.6 could Se‘used to model the school the various
applications ‘of the concepts used in the ;odel vere
discussed then évalua£ed. The variates calculated by the
model were compared with the actual ialdes,\calculated by
hand from rav data, for the -purpose of evaluating the
acéuracy with which the modelAsimulated the school{

Tﬁe. ab%lity of the model to simﬁlate changes in
the school depeAded partly on the answer to the first

. >
research question but was also heavily dependent oh the

stability of the orgahizational structure. Two types of

simulation were studied: the prediction of expenditures
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over time; and the prediction of expenditures for given
changes in parameters.

pata related to the question of‘the'usefhlness of
the BRPM 1.6 consisted of the opinions of the principal

and superintendent as expressed in intervievs.



Chapter 5

- SUMMARY, CONCLUSIO¥S, IMPLICATIONS, AND
~— SUGGESTIONS FOR FURTHER RESEARCH

This* concluding Chapter provides a brief summary
of the preceding chaptefs togetger Jith'A statement of the
conclusions drawn in relation to the three research
question%. Following this is a statement of the
implications of these conclusions, for use of the RRPﬁ 1.6
in schools, then\sehg suggestions for furtﬁer research
into the wuse of the REPM 1.6 in modelling and simulating

cost/resource allocation in schools.

v ] SUMMARY
This investigation originated in the belief that
the RRPM 1.6 was sufficiently flexible to model and
simulate a schﬁol.v This belief was based on experiences
gained in applying the RRPM 1.3 to a community college.
An additional factor was the need for ; cost/resource .
model to overcome the proﬁlems of resource allocation in
schools:

The school used‘ in the investigation, mét the
séléctipn criteria in that enrglments iére small,'fhere
was a ranée of grades, senior high school programs were
diverse, and the school administration vas cognizant of,

62
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management techniques.

Data were collected by interview with the
principal and from both county and school records. The
ravw data were used to determine whether the RRPM 1.6 ggpld
be used to model the =school, and /as a base for the
calculation of parameters used in simulation‘ofjthe school
for éhe purpose of assessing the validity of tﬁe model.

Evaluation of the RRPM 1.6 centred aroand the
three research questions. The véli@ity; with lvhich the
RRPM 1.6 modelled the school, was analysed by dbplying the
model in five different ways, using data from the current
operating %udget as a tase fdr the .dgrivation of the
relationships supplied to the PRPN 1.6. Théwvglidity o
the model was assessed by simulating the current operati;:x
year, 1972-73, then comrparing Var%ates calculated by the
RRPM 1.6 with those derived from raw data.. The acéﬁracy
of a nunber of other simulations was inferred from their

intuitive reasonableness, since alternate sources of the

y
same data were not available.
CONCLUSIONS

The concepts used in the RRPM 1.6 vere able to

model the school, e.g., credit hoar, indﬁeeg course load

matrix, instruction types, faculty’ ranks, and

instruchtional and non-instructional expense estimating

2y f - —
-l :
! [N

<t
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equations. Some concepts, such as courge ;evel and
student level, could not be -modelled exactly, éince some
grouping was necessary to fit the twelve gradé levels to
the seven 1levels provided by the model. Many of these
concepts were used in part only, due éither to current
administrative practice or lack 5f sﬁitable data sources.
The mathematical relaticnships within the school could be
modelled, with the exception of that betveen.enrolments
and FTE faculty. |

No alternative sources were available to pérmit
objective comparisons between predicted and actual data.
Thus accuracy of simulation was esfinated by the closeness
Of Fit of the model, i.e., simulations of changes were
only as accurate as the model was valid. Consegquently,.
simulations vére inaccurate due to poor representation of
the relationship between enrolaents and FTE faculty, even
though some compensation was possiblg by adjusting class
sizes.

Other végknesses of .the RRPM 1.6 were due to
limitations ‘imposed by the designing of the - model for
post-secondary institutions. The 1limitation of both"
student and course leyels, to a maximum of seven, reduced
the tdetail in which the school was be régfesented by the

-

RRPM 1.6. This same limitation rendered iean{hgless, some

It .

of the aggregated data.
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 The data, reported by the RRPH 1.6, were of
linited use - at the school level, 1i.e., heuristic
applications and 1long term predictions for higher
organizational levels. The value of both” these
applications wvas influenced by the @modelling defects
discussed 1in the preceding paragraphs. The RRPM 1.6 was
potentially more usefnl at the county level due to the
data vere reported for the school as a vhgle. This wvas
reinforced by the greater usefulness, at the county level,

-

of LFoth the type of data provided and the level of
aggregatioﬁ. Yet anothefifactor suéporting the value of
the RRPM 1.6 at the county 1level, was that the najot
resource allocation decisions were made at that le}el.
, PPN
The inference of the above diécussion is thatQng RRPH
1.6, as an administrative tool, is more 1likely to be
useful at the «county level .rather than in the schéoi.
This usefulne vas reduééh by the uncertainty of

prediction resulting from the poor representation of the

relationship between enrolments and FTE faculty.
IHELICATIONS

One implication of the ahove comnclusion, is that

. the RRPM 1.6 should only he»consideréd, for application to

\

| a school, where pggrégated daté are required "for planning
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decisions at the county level. Such considerations should

include an evaluation of the extent to wvhich the

divergence, between predicted and actual- values of
expenditures and planning parameters, is acceptable.

Additional _account should be taken of the potential for

okt
error in thg poor representation of the relationships

3

" between sose variables.

Another implication, arising from this

investigation, is that the types of information reported

. by'the RRPM 1.6 are of value in planning degisions at both

the school and school district levels.- This, together
with the acknowledged usefulness of simulations of the
school, strongly supporfs the value of a cost/resoutce
allo;ation model at both levels. Such a model needs to be
more representative of the mathematical relationships, and
to .facilitate more accurate - representation of the

organizational structure of the school by having fewer

réstriétions than the RRPM 1.6.
SUGGESTIGNS\POR FURTHER RESE}RCH

The value of the types of data reported by the
RRPM 1.6, bat'bpth school and couﬂty'level sugges&ed that
réséarch, designed to overcome £hé weaknéssés tof theﬂ
model, is worthwhile. Degirable modigications are:

_1. an’ increase in the. maximum number of student and

9

/
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course levels to at least twelve;

2. the relating of changes in FTE faculty to changes in
the number of classes, rather th;n changes in enrolments;
and

3. the provisionu of unit cost data and planning
parameters for individual courses, rather than for course
levels. . | ~)

Two capabilities of the model were nof used 1in
this /iniestigation, i.e., the facility to allocate

expenditure associated with a departmént head who carries

- out both teaching and administrative duties; and the

ability to prorate expensés generated by non-teaching™

support  staff wvho are assignqq to instructional
departments. Both thesé capabilitieé could be studied by
applying the RBPM 1.6 to a larger school which has these
types of personnel. |

Conclusions on tge appropriateness of the RRPM

1.6, at the system level, were based on the advantage of

comparable information teing avallable were the RRPM 1.6

to be applled to all schools in ‘the juris@%ftidn.

Research into tkhe appllcablllty of the ‘model to the

systel, as an ergan*zatlohal ‘nt vould be vorthuhlle.

: e e s

1)
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