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ABSTRACT

: This paper describes an effort to lmplement a
cost—effectiveness program using systems analysis in an elementary
school district, the Rio Linda Union School District in california.
The systems ﬁéblgﬂ c¢ycle employed has three phases, policy-making
evaluation, and actlcn-lmpleméntatlan. During the first phase, the
general philosophy or mission of the organization is described, the
goals and objectives are established, their priorities are ﬂ:ﬂereé
and the alternative programs to meet those goals and Gbjectives are
generatad. Durlng the second phase, the relative worth of the various
alternatives is determined, and the objectives' attributes and their
measures of effectiveness are established. During the third phase,
the programs to be imgplemented are chosen from among the
alternatives, put into effect, evaluated, and the results fed back
into the next plannlng cycle. Problems in communication with teachers
and coordinators and in QVEICGmlng resentment of the approach are
discussed. One of the major successes of these efforts to implement
cost-effectiveness and program budgeting in this school district is
that the goals and objectives of the education process are defined.
clearly at all levels. Systematic planning and evaluation of costs
and effectiveness also brings about greater dialog among the parties
involved and more concern for planning program alternatives. (KM)
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INTRODUCTION

This paner describes an effort to implement a cost-effectiveness
program using systems analysis in an elementary school district. Rio
:Linéa Union School District in California requested the authors’'
assistance after the California State Soard of Education mandated that
each school distriet plan and budget by the Fall of 1973 according to a
Pragfam Planning and Budgeting System (PPBS). However, the mandate has
not been enforced for reasons which will be discussed later.

The superintendent and his staff at Zio iinéa had explorsd program
budgeting to the point where they were ready to involve all.thé district
administrators and-supefvisqrsi They were also opening a Schéall
canétructgd and operated with nev concents and wanted some way to medsure
its effectiveness. The paper describes the systems designAéycle employed
and includes the first goals and objectives which wefé developed as well
as the aodels for evaluating alternative programs. It also describes the

pf@biemg encountered and successes claimed.
THE SYSTELS DESIGN CYCLE

The Overall Process

The District administrative and suparviséry staff and the consultants
(authors) discussed the framework for cost effectiveness planning and
evaluation of the system design cyele which is shown in Figgte,l; It.
illustraﬁes the three phases of the eycle: (1) Policy-making,

{2) Evaluation, (3) Action-implementation.
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During the first phase the general philosoohy or mission of the
organization is described, the qoals and objectives are established,
their priorities are ordered and the alternative proprams to meet those
goals and objectives are géneraﬁed. During thE.SéQQﬂd phase the relative
worth of the various alternatives is determined and the objectives'
attributes and thelr measures of éffectivamess are established. During
the third phase, the programs to be implemented are chosen from among the
alternatives, put into effect, evaluated and thé results fed back into

the next plamning cycle.

Ihe Goal and Objective Setting Process

The School Board may state a désira, a staff man may do the work but
the superintendent must take the lead and obtain agfeémEﬁt on the general
mission and broad goals from all éhe groups in the system: teachers,
adninistrators, baétd, parents, taxpayers and govermment. The teachers
and administrators must then agree on tﬁa more speciflic objectives with
the approval of the board. lfany studies have verified that an orpaniza-
tion of professional people generally functions more effectively if its
members have a voice in sétting the goals and objectives. In addition,
the goals of the individuals and of the sub-units become better integrated
with those of the whole organlzation: The goals are more realistic and
the individuals are more committed to achieving them.

Figure 2 illugtrateé the goal-setting process. The superintendent
:dgta:mines the broad géals of his diétfict with the approval of the board

taking into account constraints imposed by the parents, other schools,



FIGUR:E 2
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the government, the voters and taxpayers, nrofessional associations and
labor unions, students and te&hnalﬁgy avallable. To the extent the
citizens in the ccimuﬂity are interested, they should be involved in the
goal-setting process. In some districts like Hillsborough, Galiférgia;
the citizens are very a;tiveig In other districts, it is difficult to
involve them.

The Sﬂpéfiﬁtéﬂde;t communicates the broad goals through the
principals to the teachers. Then the teachers individually-and collectively
propose classroom goals while the principal proposes school gecals. The
tvo are modified and integrated into a set of cormon school goals., Then
the pfincipals, individually and collectively, propose these goals to the
superinﬁenﬂent who establishes district goals which, in turn, become the
district program for the period. |

Thé hiefafﬁhy of poals and objectives initially propcsed at Rio
Linda were as shown in Figure 3. The statement of p@iissoghy or misgsion,
often considered as broad as "God" and “Hotherhood", must be carefully
definad because it points the system's dirsction and boundaries. Ter
example, the officers of oneof the nation's largest rallrozds for years
thought of themselves as in the railroad business~-with some reason. Then
one day they realized they had some trucks and pipelines and redefined
thelr mission as being in the tranéﬁa:tation business. As a result, more
effort and resources were put into other prafitable_m@dés of transportation
besides the railroad.

The goals to implement the Rio 1inda liission were a composite of its

goals, those of other school districts and the California School Boards
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Association.? The la ayman and the é:afassianal would p*abably agree that
these goals are, for the most part, in their proper order of rank with
the most difficﬁlt to measure being at the bottom of the list. However,
to rank them according to the Systems Design !lodel, cost, effectiveness of
alternagive pfngféms would have to be developed first. Iﬁ any budget

cycle, money always runs out before programs to accomplish goals at the

bottom of the list are funded. However, in the next cycle the changing

environment may demand a re-ranking. In addition, some programs are

directed toward more than one goal. For exampieg a physical education
program may ba directed not only tovards the physical health goals but

also towards the mental health and interactive skills goals.

-Program Generstion and Analysig®

To help accomplish the general goals of developing cammuniéatia
skills and an understanding of the rights, obligations and moral values
of a’citizenriﬁ a democracy, a program in Spanish might be suggested. |
The sub-goals are teaching chiidzen to read, write, and speak Spanish
and to uﬁdersrand the Spanigh speaking cguntries culture compared to ours.
What alternative programs can be employed to meet these sub-goals? At
this point  the ap?ropriéte teachers and supervisors can brainstorm the
alternatives and note the resources required. They might employ the .

model shown in Figure 4. To determine what each program costs, they

rmight use the model shown in Figure 5.

*This particular program 1s a hyﬁathétizal one which was not generate at -
Rio Linda but was used by the consultants to demonstrate to their clients

the-use of the model for program analysis.
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FIGURE 4

PROGRAM RELATIONSHIP®

PROGRAMS VS. SPECIAL NEEDS

Prog. 1: Classroom Instruction x 4
Prog. 2: Classroom & Laboratory X X .

Prog. 3: Laboratory & Visits X |1 X
Prog. 4: Internships L X X _

PROGRAMS VS. PERSOYMEL .

Prog. 1l: Classroom Instruction = | X . S
Prog. 2: Classroom & Laboratory . [ X - 4 S B
Prog. 3: Laboratory & Visits . e X X I !
Prog. Internships , ] X X ]

PROGRAMS VS. BUDGETS

érég. 1: Classroom Instruction _
Prog. 2: Classroom & Laboratory . _ e o
Prog. 3: Laboratory & Vigits I x | X 1
Prog. 4: Internships ' - SRR R B SR




FIGURE 5

-
INPUTS - RESOURCES AND I{PUIS - COSTS FOR EACH PROGRAM ALTERNATIVE'

Inputs - Resources . ‘ Inputs - Costs

Personnel Program 1 Prosram 2 Program 3 Program 4

Teachers Salaries $_ ) s  _____s___ 5
Fixed Charges $ S5 -
Specialist, Salary s F.C. §___  § 8 5

Allocation, peréent of
one Principal $ - A ] : S

Allocation, percent of
-one Coordinator

L1y

<y

L
L

Supplies and Materials

Texts S

Records & Tape Recorders $

|
|
s
|

L

Language Lab Equipment $
$

Miscellenevus Supplies

Transportation

Bus for six visits to .
Cuitural Center S S § R

Organized Visits

L L
|
A AL

Contract for visits 5
i

related to foreign - ) ) - — :
culture : -
- TOTALS  §, s s s 7
LS m— —

Costs and all allocations can be further refined by specifying budgét
classifications, etec. o . .




Fvaluation Planniny Process

With the above data, the planners have the “cost’ half of the coct-
effecziveness fraction. Uhat about the ”éfféctiveness” half? The
evaluation phase of the Systems Design Cycle seeks f:0 trsnslate the goals
into specific objectives which can be evaluated. Dbjactives are adorecsed
in/measurable attributes. An attribute is a factor or variable by whic.
gpecific objectives can be identified. An attribute and its measure of
effectiveness determine the objective. For example, to obtain thz sub-goal:
§f learning the Spanish 1anguége and culture we might set out the falla?iﬁé
objectives:

OBJECTIVESS

Db1eczive Attribute Heagsure of Effectiveness

1 Reading Ability A native speaker should be able to undnrstand
a sixth grade pupll reading a 200-wozrd ai.xcle
in the language in question.

Vriting Ability A sixth grade pupil should be able to write
short sentences in the language and rate a C
grade vhen eampared to an average class.

i

3 Speaking Ability A sizth ;ade pupil Ehauld he ahle to exp-ess
short sentences in the languane without help
ef a reading text and be understood by a
native speaker,
4 ' Counting Ability A sixth grade pupil should be able to count
o numerals up to 1000 in the foreign languéaﬁ
. 7ithout. HESdenEY;‘--i ‘ : N

Knowledge of A sixth grade student should be able to- B e

W

Culture - describe the culture of one country related :
to the foreign-language in question.-- Culture :
will be defined &s customs, history, and :
other significant traits. §




6 ~ Understanding Eﬁawiedge of a foreign lanpuage 1s useless
Relationships unless the student understands how his country
: relates to other countries vhere the language
is spoken. The student will be tested on
his knovledee of customs and geographical
facts which may influence the U.S. and vice
versa. . S :
Which program most Effectively meets the quegtivés? In Flpgure 6
the planners iﬂtﬁiﬁively,ééigh'the objectives in terms of what they think
they waat to acﬂémplish‘and distribute the wéights among the four programs.
It turas out that prcgram #4 is both the least costly and the most
effective. However, on further investipation the planners learn there
are insufficient community resources to make internships feasible.

Thevefore, they look at pregrisss 2 and #3, Program #2 is cheaper but #3

is more effective and for $10,000 more, the planners opt for program #3. '

Implementation and Fvaluation

‘The analysis and evaluation of passible Séanish prﬂgtams’is énmplgted.
Mow the staff must compare the‘Faieigﬁ‘Léﬁguégé Pfagraﬁ versus others
'aczégplishiﬁg a_variéty of gaals;_ In terms of cést and»effaztivaﬁéss,

; plaﬁQEfskmay well find that Spanish cammuniéati@n skill and understanding

vwiii raﬂk of léss'impartanéeﬁthan"éthaf égmﬁeting'pragraﬁsg

Educational pﬁagrams éagﬁc£ Eerevaluated é@laly én,:hg basis of "hard"
eviﬂence such as can be done to measure the stréﬂgﬁh of a stéel,calumn E

‘in'méchanics ar‘thé pfgfitébilitﬁ.af.é’caét reducﬁigﬁ.an.saleé programs

L iﬁrpfivste indﬁstry. Evaluation @frthe results of educatlon must still _

ellew for subjective assessments on the part of teachers of the effects

 cfrpngrng on pﬁpilsi -In addi;ian, the degree Qf4impaftancg and/or

Colle




Attribute Weisht  ___ 1 2 3 4

Reading 2 3

ey
o
T o
L

Writing 3 3 1 1 .2

Speaking | o x 1 6 A 4 10
" Counting . o a 3 6 8 3 6

Ynowledge of Culture 10 4 4 3 10 -

ﬂndefstandiﬁg '
Relationships 10 —t— ) o

Total Points: 29 23 31 41

Program Cost Per Year:  $220,000 $320,000 $330,00C $206,000




ranking among programs is subjé;t=ta the political necessities of the
~ situation at aay pa?ticulaf moment in time. |
When all the cost-effectiveness evaluations and jﬁéglings are
éﬂmpletedbwithin the constraints of the available resources, the accountant
can total his program budgets into his tbtal,distriét budget, notify the
?f@gram adninistrators an§ set up controls to watch tﬁé flow of éxyendié
tures against thé programs. Figure 7 sumﬁarizes the c?gle. |
At the end of thg establishgd-time périéds the attributes must be
mgaiured thgnrdetefmineg whether or not the objectives have been met énd,
if not, vhy not? Whatever is leatﬁéé from the evaluation wiil'be'pged
as inpﬁts iﬁéé.plaﬁﬁiné thé.ﬁéxt cyglé of goals and ébjéétivesi -

\THE PROBLEMS ENCOUNTERED AND SUCCESSES CLAIMED

B;ab%gms
The ;mélémantatian éfVQEBS in all of California schagildistricts
has been halted by a 1agislative_rasglﬁtiaﬂ pending further heatings‘andr
investigétiai_ln This event is most discaétaging iﬁ therlight of the
.rgféat deal of time &nd effort whiéh Rio Linda and other dis;ri;tg have
 dév§ted to meeting the original PPBS implegentatigﬁ'deédlinei Ehé stay
was justified for various reasons; one group suﬁpgrting it featgdftﬁat

PPBS was a “'communist plot™!

system is hampered by the amount of time that the people at all levels—-
from teachers to the board and even the conmunity--must devote to its : o

inception. Those in authgriﬁy must request that time be allocated to it. S 'f

Q EO ' , : C al3e




FIGURE 7
 FINAL INTEGRATION OF PROGRAMS AND BUDGETS TOWARD PROGRAM BUDGETINGE
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'

Othervise, the planning job breaks down for lack of communications among
all levels of the systen.

Initially, the authors had difficulty ;ammunicating'ﬁith;tesghers

them and the top level administrative and buéiness staff. Tééﬂhéfs and
céardinatérs did not ﬁndérstand the words we used (educators and business-
men have their own jargép); and at first, they did not follow thé logic
of t#é gaals; objectives and progféms' hierarchy. Thef worried about
exact éefinitians until we exﬁlained it really did not matter if they
called_"ggéls“ ”ﬁsbjec-tives“r sguvicéfversag |

Many teachers Ehéﬁght-in terms of the éléssfoam’feading programn and
art prmgfam as being "good" £n the@seivés'wifﬁcgt,tying them back ta'thé
goals and mission afrthe educt i.on éystem;" Some resented attéchiﬁgr
éallar signs to such "good" things as ''creative appreciation” and
"gensitivity". Others felt the whole program was being “stuffed down
;heii throats by administration." It took awhile béfﬂ:érwe could talk
the same language and get to the paint,wﬁare we could begin to set

-objectives.

‘ Régardlessraf how variéus factions and groups may feel éﬁaut the
impact of prﬁgrai budgeting, one thing 1s certain: It brings the goals
‘and ébjéctives of all the agents involved in the eﬂugaticn process into

focus=-~the public, the'pﬁgilsg the 1egislétars, government officilals,

administrators, tethEEE,,nénateachets, and parents.

i
H
3
i
3




Tthe Rio Linda Uaion School Distrigt is emohatic in poiuting out thi-
one of the major benefits of efforts to imglement'g@sﬁwaffectiveness and
program budgeting is that ﬁhé goals %nd gbjgcﬁivés of the education
process are defined ‘clearly at all levels. The Diagrict‘hasrhad to

formulate goals and objectives which reflect:

(1) the desires of the community, i.e, parents and public;

(2) the dictates of the California State Board of Education and
-of the legislature; and

(3) the opinions of the teachers.

Also, it is apparent from the District's Annual Qépurt that thF adminis-
tration sets Largets from year to year‘and measures the extent of its
achlevement, a pracedure which had not been formalized prévieusly and
whick provides valuable infarmatian fﬂr!futufe planniﬂg.

Béfgre thg=implemén£atian nf'EPBSQ the teazhers ran many prosvans
fcz-whigh ﬁhey were hard pressed to find clear purposes. This became : é,
‘obvious duriﬁgrtﬁe early discuésians_ﬁﬁ_the subject even sn’iﬁﬁartamt | :
@régrams such aé readiné, ph?sical educiti@ﬁ and mathematics. "Most
‘teachers vere Eager to ?Et involved in the decision-makin~ process and T g
éxpréssed great satisfactlén in g;érifying the pﬁrpagés afutheir proprams B : ?

and participating in making school policy. Teachers' injalveﬁentnin

curriculur: planning increased considerably.

4
i
|
!
H

Whether poals are used as inputs for PPBS or not, the process by
which they evolve has been thafaughly beneficial, Through increased
nartizipation, the community, parents and teachers have gained influence

214 pover.




role of the teacher has beﬂefited from:

“increased opportunity and interest in getting involved in the

“planning and designing of objectives and programs;

(1)

(2)

improved consensus in what they are trying to achieve; and

increased teacher eertieipetien in Certificated Education
Councils and other prafeseianel associations such as the
California Teachers' Association.

> role of the teacher has been influenced by:

preeeure from the peblie at 1efge to obtain improved cost

legieletive meﬁdete to measure not only teacher. competence
but teacher effectiveness (more sbout this later).

As a result of a more systematic formulation of goals and objectives

at all levels where PPBS hee been initiated:

(1)
(2)
(3)

(4)

(5) e

(6).

Programs are better designed.
Teachers have becone moxe "goals' and "programs' oriented.

A more syetemeeie preeedute fer program develepment is being
followed. ,

Yhen new programs arecreated, a ''project management” type of -
organization has evolved which suverimposes horizontal organiza-

"tion forms which cut across the traditional Vertieel hiererehel

struc ture,

meking pewer in_deeigning eutr;eulem ehengee end pregreme.

A greater regard has evolved for considering and eeleeting
progran alternatives with the best payoff.

Tmpfeveﬂ pregrem evaluation has also eeeurfed as’ the result of ether

requirements such as theee impeeed by the Stull Bill.ll This bill direete_

=17~

st e ket 1 e e el o
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district boards to develop evaluation and assessment guidelines and
procedures vhich must include the fﬂiléﬁinﬁ eleaéﬂts (apparently, this
evaluation is not "communist" inspiféd)s
(1) Teacher Competence -~ "Assessment of certificated personnel as
it relates to the established standards” and ‘Assessment of

other duties normally required...as an adjunct to...regular
assipnments.''tl

(2) Student Progress - "'The establishment of standards of expected
student progress in each area of study and of techniques for
the assessments of that progress,i'll :

- (3) Student Control - “The establishment of procedures and techniques 5
for ascertaining that the certificated employee is maintaining i
proper control and is preserving a suitable learning environ- -
ment. 11 ' '

The accomplishment of the intent of the Stull 2ill has required
that teachers and administrators set objectives and measures of their

achievemeﬁt, simi;ar tﬂ.thégé thét are dgmanded by FPPBS. Standards of

pupil progress and growth expectations are being established for most

skill areas.

CONCLUSIONS

the least of vhich is the preoccupation of those footing the bill with
“getting their menéﬁ's worth.’ Thése'effcfts have sparlked renéwedb
interest in me;hgdélggies such as the Systems Approach or Systems
Analysis, EPSS_and-cthérs'which'ﬁramiée systematic vlanning and evélua— . 7

tion of costs and effectiveness. An investieation in the results obtained

L it S

to date point to the fallawing gains:




(1),

(2)

(3

There is a preater dialogue among all parties involved in
education regarding what should be done. Increased dialogue
should lead eventually to higher consensus and motivation.

There is more concern for plamnniung program alternatives vwhich
meet the objectives in order to allocate regources to those
which best satisfy the needs of the recipients.

In the end, the pupils, and through them, the public, should
be the direct beneficiaries of better programs, -better schools,
and hetter education. : -

ot e e e g
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