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SECTION III PART I
MARACIMENT FEASIBILITY




Educational Programming Systems - An Overview

The Model Elementary Teacher Education Program 1s concerned in part
with developing an organizationad process that vill be responsive and
adaptive. As noted in previous file rveport nuwber 8-9023, p.7,

"There can wo Jonper be any dowbt that education as a
prolessional endeavor aust wndergo radical chanpes in

the decades ahead. The preseat attempts Lo append

minor iwprovements to the maze of cxisting practices are
slwply not sufliciently Leld and inmaginative enough to
meet vith the rapidly changing necds that face American
education, 1f mesuingful changes are to be made in the
profession, ve most pgo beyend the mere developient of new
variations on old thenes. In fact, professionslism in
educaticn is likelv to die ent unless we capitalize on
tiie proeress of change.  We nust institutionalize chanpe
so that it becomes an integral part cof the cdacational
structure, therby meeting the functional needs of szociety
and thz individual students as they arise.”

What Is required is a rew and improved cducational programudng
systen.  An educational progrvamming system can be defined as tliat
institutionald preocees whereby cducational prograrms are developed,
instituted, opviaicd, and reviewed, A school of education v it
sepnent that is concerned with elementary educotion can be vieweo as
such a systen,

METEY represents a suggested innovation in educational prozramaing
or an fepraveienl in the state of ihe art, or the creation of new
knowledge. To cetermine vhether HETEP represents such an iucrerent in
the state of the ari one has tu compare it to the present state of the
art, cr hoe educational programs are currventldy typically developcd and
delivered.

Yethod of Analysis. In orvder to illustrate the fpprovement in cducation-
a) rogranming that METEP represents, flrst a model of the current state
of tle art will be presented and enalvzed and then 4 nodel of LETEP will
be presented, and, finally, the two rodels will be corpared. As the
establishad or traditional ecducational prograrming processes oara vell
known they nced enly be biiefly reviewed, so as to vecall for the
purposcs of analysis their essential characteristics. Yigure i
represents a hypothetical organization structure of a typical school of
cducation. This rmight be a state college or wmiversity. Such a schoel
is orpanized along academic disciplines and it may have arcas or
departments of elementary cducation, secondary educaticn, vocational
education, graduate education, ete. The adninistrative structure may
consist of a dean and an assistant dean. T7§ one takes one sespment,

such as clementary cducation, typically one finds a faculty advisor for
students who are rajoring fv elereutary education, Advising ray
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constitute part of his faculty duties. Tn addition, there vould be a
faculty comnittee responsible for developing educational propgrans or
courses in celementary cducation,  If the school dis vrganized along
departmental Jines, there way be a chajrman or departuent head in
charge of clementary education. Jbhe assistant denn ray be responsible
for prepaving yearly budgets, sclhieduliug reoms, facully courses, and
providing services, such as providing sceretarics tfor the faculty.
Figure 2 represents a very rough organizatfonal propravming process
as i¢ is presently ccccuted, Tt should be noted that the expected
output of this programaing process s an increasce in the acadewic
reputation of the faculty, departuwent, and/or school. An acadenic
status hlicravchy exists in vhich, through peer evalnation, schuels cf
education, or the clementary education segrent of such schools or
individual faculty are evaluated by cach other. 11 a department or a
school wants to maintain or increase its cecademic reputation, dts cefforg,
then, is directed towvard other faculty in their respective discipline.
Thus, one has essentially one client group toward vhich that eaganization-—
al programming 1s directed - the academic community. Stairting at the
begiuning of the figure, faculty ond/or deans attewpt Lo rermain currcnt
as to what other wschools of education or faculty are doing. This wan
be done by attending wmzetings or reading the literature in the ficld,
1f crrtain changes are occurring, particularly en the yort of high
prestige schools, there is a tendency to cmulate sveh changes. As a
consequence, new pregrass in the form of new covrses may be preparcd hy
either the individoal Faculty nan, or 2o consullation with his pecrsd in
the arca or departinent within s school,  Such proposals are then
submitted to the school faculty senate and, perlhiaps, the tctal
university senate for approval. Oace such approval is achieved these
new courses have to be authorized by the dean and, perhaps, the provost,
and a budget necessary to support such programs acquired. The avgument
for budgetary approval is usually that such new programs will increase
the academic prestige of the departrent and/or scheol, and require an
addition in spacc, personnel and equipment. Once such approval is
achicved, the faculty vho proposcd the courses then teceh the courses.
Lssentially the same process occurs insofar as faculty rescarch is
concerned, oxcept this is entirely an individual uwndertaking, vhere
the jndividual facuvlty selecet problems of interest to thern, conduct
their resecarch, and publish such research, again Lo their peers. Given
the faculty's publications outputs to other faculiy and the acadeindce
programs which they ave ecurrently conducting, both of which are divected
toward the faculty of other schools of educatien, tihe faculty hope that
such an output will be viewed favorably and the acadenic reputatiow of
the school, in terms of its relative ranking or status, will be
irproved,

Fhat are some of the essential characteristics of the present
educational prograrming system? In terms of its organizatienal structure
and process, perhaps the closest analogy one could use is that it is
essentially a guild system. In a suild system one relies basically on a
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craftsmin or an artisan, which in this case is  the faculty, to produce
or make the entive product on cntirely an individual basis.  Ju the
present system we have the fndividual facully man perceiving what the
prograsning need is, decigning new cducational proprams in the form of
course content, processing his propesals through the adsinistrative
apparatus, tecaching the course, once approved and ia the catalogue, and
subscquent.ly evaluating his own effort,

In terms of osganizational staffing patterns there is ouly one
professional role; one doci nol find a d' {ferentiated sitaff. The one
role is that of the faculty wan, And, as In any guild system, ro join
the guild one has to serve an appreuticeazhip in the fownm of graduate
study and acquire a Th.D. degree before one can become a menber of the
guild. In terms of a total programming cffort, what ene hos cleorly is
what mipght be considercd a non-integrated system randon process, whereby
cach craftsrman is able Lo develeop and deliver his own unique praduce.
There nced not be any relationship between one course or educaticenal
program and another course, in fact, 1f there were such a relatioaship
it would be entirely accidental. Or, as wvoted in report "A Teasibility
Study for Phase Two of the Llementary Teacher Education Project', p. 15,
what occurs is the "Prevailing process of independently introducing a
variety of often unrveluated changes, such as calendar innovations,
curricular modifications, independent study programs, new facilities in
computer-assisted instruction.”" 1dhe cedvcational process, in a sense, is
similar to o Medieval fafr, in which individual eralissen - the faoculty -
cffer their vares, which they have lovingly develeped and vWhidh arc
unfquely their own, to the student, who can pick and choose to satisfy
relatively loose requirements. As there 13 great variability botween
artisans and great individual autonomy, one gets a very randonm, non-
integrated result.

The cducational process is frequently thought of as a sequential
educational productive process, in which the student moves logically
from one course progressively to another course, all of which ave
necessary and logically provided to achieve a given end product., This
analysis suggests us presently conducted, the educational process is
not a process al all, but csscntially an academic market place vhere,
within the wmonopoly constraints in the form of required courses, arlisans
negotiate among themselves (share of markel, everythling gcing throuyh
the faculty senate), and the students shiop around. Within wvonopelistic
constraints noted, artisans corpete with cach other in the selling of
their wvares to the passing stuvdent largely in terms of academic vorth.
Thelr courses are rorce "rigovous", "significant", "productive", "worih-
while'"., This is the academic guild market place, and, if the artisan
is successful, he will be promoted, reccive academic recogaition, ore
income, more consulting, etc. There 15 little reason to believe what a
student buys in one "stall" will be in any way related to the next
“stall", 7This can result in duplication, veids, and Jittle relation to
end product student results,
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In teyms of the budgetary process, funds are allocated cesentially
along fixed racics, Jor exemple, for cvery additional 15 students a
school can acyuire one faculty man, and schools are built so that one
has classrooms in which one can maintain a one to thirty student teacher
ratio.

As to a scheol's clients and environment; in the main, as noted, the
effort of the school s divected teward a single client group - other
acaderies. ‘the clicent group of « school of c¢ducation ave othervr schicols
of cducation in the country. QOther client groups, such as students, tax
payers, public scheoel systems, or society in general ave ipgnored. The
existing cducatioral programming system is essentlially a closed one or
one that dis restricted essentially to the academic community ituedf.
Other constituent groues ave precluded,  Such g closed system is directed
csscntially towvard the satisfaction of acadenic values as distinct from
econonrde or socicl values. The question of academic values and thetr
naintenance shall he taken up at the end of this report.

As nated in the outset of this report, inhcrent in the entirc “UTEP
efliorl: is the concept of a responsive and on adaptive cducational
programming systen, in the forn of responding to changes in the envivon-
went and new dewmands by client groups.  llov responsive or adaptive is the
present or tvaditional cducaticnal preogramming system?  The traditiconal
system 1s essentially a self-cnergizing systen. Either the individueal
faculty man ov tie dean or both, in terms of vhateover advantages shoy
verceive, bhave to dpitiate educstions) programulng changes.  1f hoy
verceive no advantages, then no change will oceur. ‘There is a tendency
for such a svsteom to move to a stutle state. 1If the facully and the
dean are relatively satisfied and perceive no acadewdc advantage in
introducing new programs, then the system will remain wachanged, :nd the
same courses will be taught in the same way by the same artisans with
the same reguirerents over what tould be a very long pevied of tirme  Why
can this and wvhy does this happen? As neted previously, this is cesen-
tially a closcd system, neaning that it {s cffectively protected from
external demands and pressures in its extaraal environwent. 1t does not
have to compete for coasumers as night be the case vith a business firn,
Traditionally, Lusiness [irms in the United States, as one forn of
corpetition, have continually ifntroduced new and fimproved products {or
the consumer as a device for increasing their share of the market
and increasing their profits. The academic community finds ftselfl in
a monopoly position in which one of the clients at least = the students -
must accopt what the acadenic comamwnily is willing to deliver. Followiag
that old bromide = there is little veason why the acaderie system vill
not make and dJdeliver bugpy whips dndefinitely.

There are no organizational mechanisns vherceby the clients can
ef fectively make demands on thie educational prograrming svstem cither
for changes or to meet client needs. There are ne internal processzes
within the system that will automatically geuerate denands for & new
progran.
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Given such an educational programming system 2 natural development
wvould be that the cducational process would become incrcasinply divorced
from the rest of soclety until it beeame so irrelevant that a cristis
would be rcached, Other client groups, such as students, tax payers,
the professional business comantity, ete. would begin to wake demeads
in any manner they could to assure that the academic process did not
become a complete waste of tine and reseurces. This is, of course,
wvhat is currvently happening and what has created the demand for chanpe.
However, one wust recognize that the cuvrent situation is a unique oue
and the typical sti.z of affairs, i1f one would go back ten or fifteen
years, 1s one in which there coxists essentially a non-adaptive, non-
responsive systen. The present educational crisis has cuphasized the
inadequacy of the traditional educational programning system in terns
of its organizational structure, processcs, techaiquas, functions, and
value system. The METEP model is am atterpt to rectify what are obvious
and scrious deficicncies in the present state of the art of organization-
al educational programming processcs.
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METED Model

The METED medel represents an Innovation in  organizational
process, function, structure, and values in terws of educatiorval
programming syslews,  Tids model is directed toward the corvection of
the deficiencics found in the traditional model which has been reviewed
above, The METEP model will first be explainced and its essential
characteristics noted. A comparison wlll then be made with the
tradicional wodel and, finelly, the advantages of the METEP dnvention
will be delineated.

Figure 3, MUTEP Organizational Programming Sequence, provides a
rough overvicw of the proposed educational progeamming systen. 1t should
be noted that the model is made up of a series of sub-systems; this aspect
of the report is concerned only with loowing at the total system and the
interrelationship between the sub-systens. The detailed overatiou of
cach of the sub-systcuws will be taken up elsevhere in the report.

Under the rubric of clients, one should note that a series of
groups vhom the system is to serve has been delineated ~ students in the
program, public school administrators, public school teuachers, state
department of education, parents of children din school, children in
public schools, academic community educational conters, ete. Nata as to
characteristice of the clients, their menbers, their demands, and needs,
is picked wp by a function uhiich, on Uhe chart, is noted as the anulvsis
cf ¢lient demunds or sometimes relerrced to as determination of client
acceptability. This function presents a ceutral wonitoring effort on the
parc of the organization, or an intelligence unit to ascercain what the
external demsnds are, insofuar as the systew is concerned. It is assumed
that the naturc of the clients will change over time, that their demands
will change, and this unit will, through appropriate monitoring
procedures, scusitize the system to such changes. 1In addition, this
unit will be cracerned with more general changes in the environment,
which relate to what other cducational schools' research wits are doing.
what new teclmology is emerging in the ficld, oand, in general, will
concern itseclf with the overall problen of changing societal demands on
the educational system.

Given the analysis of the intelldgence unit as: to changing environ-
mental demands, such anilysis will be sent to a research and development
mit wicth concurrent recommendations that either new programs have to
be invented, or cexisting programs have to be modified to meet changing
cnvivonmental demands. It ig expected that this research and develop-
ment unit will develop educational programs in a fairly rigorous [Lashion,
in Lhe scnse that prior to their implementation, feasibility, compatibility
with the rest of the systen, and client acceptebility have boeen demonstrat-
ed., Within such a uwit one weuld, of course, enccurage as wuch creativity
as possible, and rescarch may be undertaken in developing new educational
programns for which there may not have been a prinr client mnalysis
perfermed,  Given such program development, the vescarch aad development
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unit can ask what the intelligence unit ascertained as to the cliont
acceptability of such new programs.  ITn other words, Ingofar as rescarch
and developument 15 concerned, the initiative for the development of new
programs can oripginate cicher on Lhe client side in the form of now
demands or the creative side In research and development in ferms of new
ideas,

New programs or modifications of existing programs are then sent to
the financial analysis unit or function, Tn terms of new proprams,
modifjcations of existing programs, or those ougoing programs that will
not be changed at all, finanecial analysis woald make a forccost over
some reasonable period of time, for exzample, five years, as to the number
of students who would be expected to utilize cach program. In other
words, fin-ncial analysis would have to ascertain the size of the program.
Given the number of students and given the technology of the program, the
flnandal analysis can ascertain the required staff, space, cquipnont, etc.
Financial analysis then, in turn, can formulate a program budget for cach
rrogram. In terms of each program thiere would be certain expected out-
puts in terms of nunbers of students, program characteristics, autput
speclfications of the program, cte. For example, 1f one of the programs
were wath, with so many modules, one could ascevtain the expected cost
per student unit of output in terms of acguirving the requisite unit of
math.

Assuming that funds weve not unlimited, the financial analysis wvould
have to carvry out an fuvestment analysis of all pnrowrams, bhorbh nrenosed
and current. Presumably such investuwent analysis owuld be done in terms
of attempting to maximize the decision function of producing more
education with less cost. However, this will be done, and it will be
explained in considerable detail in the section on PPBS, the financial
analysis unit, on the basis of their review, wvould provide a set of
recommended programs and budgeurs which would delineate tlie expected total
program payoff in terms of the entire unit and Iin terms of individual
program componcuts.

Assisting in financial anolysis will be two basic sub-units - the
information sub-system and the siwmvlator. The information sub-systen
will be constantly stoving basic data, client demand characteristics,
program characteristics (particularly output specifications), cost and
resource data, numbers of students, ectc.

The simulator will also assist in investment (nalysis in which
alternative allocatjon strategles in terms of projram requirements will
be ascertained and minimum costs scarched for. While higher education
has not reached the planning stage that one finds in the health field,
with state, regional and local pluonning units *hat will assure improved
cconomies of scale, such a simulator will assist in the determination
of appropriate program sizc and the economic feasibility of cach school
or one specific school having certain educational programs.

ERIC

Aruitoxt provided by Eic:



rEpyT

E

O

Depending upon the arrangerwents of particular faculty senates at
the school of education, recommended programs will be subuitted to such
a body by the financial unkt. Or, if such recommendatlons do not have
to be voted on by a faculty senate, they can be submitted direectly to
the dean and provost for budyet approval.

With budget approval, programs con then be implementad in the form
of acquived requisite personnel, space, equipment, material, etc. Con-
current with such implementation, where required, new prograus or
modifications of cxisting progvams will be promoted and/or explained to
potential client users. Although programs have been developed in terms
of client needs, clients may not nccessarily knov of their existence,
when they arce to be started, how they can take advantage of them, or the
particular advantages of new programs over old programs. On the basis of
such promotion, potential students will be made aware of the existence
of programs and, presumably, will apply, at which time they will be
picked up by system inputs, processed into a unit called student guildance,
aund, finally, processed through the educator. Student guidance will not
only have the responsibility of processing the student correctly through
the educator, but will serve the control function of assuring that, vhile
in process, the educator is wmeeting the student's parvicular neceds and
charactaristics., A scheduling sub-system will schedule faculty rooms,
modules, etc. to process students through the educator.

The educator, of conrse, vepresents the teaching process in the form
of prograw delivery and cuccution. Upen program comnletion, a student
is then placed, through the placement unit.

The last function to be performed, and this may be performed by the
sentry unit, is program review or a determination of actual program pay-
off. 1t may be recalled that financial analysis, in recommending programs
or draving up its program budget, had a set of expected program outputs
in teruws of cost and client benefits. The question now is, was the
actual program payoff the samc as that which was expected. If not, the
apparent error then is sent hack to research and development to modify
the program, or to financial analysis to correct. This reporting back
to these two units closes the system and assures that programs will be
modified or resources reallocated so as to mect client demands.

In terms of the total management of such a system, it is apparent
that an appropriate planning horizon has to be provided for in terms of
program development. Thus, while the sensory or intelligence units may
note a changing client demand, an operational progruam may not be
delivered for two or three years to meet such a demamd.

Organizational Structure. In terms of the wore traditional representation
of the organizalional processes one mipht lock at Figure 4, METEP
Organizational Structure. In comparison to the traditional academic
structure it should be noted that it has within it a series of new and/or

337

RIC

Aruitoxt provided by Eic:



(woTIBIrLIG)
sudn avaudoraasg  3unedinog (uor3ouoad) sysiTeuy
wassdig  FUTTDPSLDS  @2UPDIND UL OSIY 23udg  TOUUOSIDZ  IVDWRPITIJ T2ToCTLY]

T % + i " 4 1

A {adiial

VOSTANIID HOSIAEZ4NS

QLIAVIV JATIVEISININQY

I | ]

AUVERTRITI
dOIDINId

P o .

TIALIMLS TYNOLIVZINVINO 4L

P

¥ TWIOIL

338

O

IC

E

Aruitoxt provided by Eic:



O

rRiC

Aruitoxt provided by Eic:

with titles as with fonctions and task descriptions. And, 1f neces-
sary, one might, for example, find an assistant professcr who would
be a financial specialist, devoting his entire cffort to financial
analysis, or one wight Tave a full professor devoting all his effort
and time to inventing new cducatlonal progiams.

It should be apparent from the foregoing analysis also that pro-
pram developnent in the METEP wmodel will be an integrated process in
terns of both the external environment as to client needs, ruaning
through the entire cducational programming system to program review,
and then looping back to research and development for program modifi-
cation or financlal analysis., The tightness of the relationship be-
tween all the sub-systems will be illustrated subsequently within this
report. What will not occur, hovever, is the developwent of indivi-
dual ccurses based ont the interest, prefercnce and competence of in-
dividual faculty, with little rationale as to the interrelatedness
between courses.

The METEP system obviously is an open one and specifically pro-
vides for an intelligence unit to constantly monitor potential
clients end envirenment. Further, it operates in such a fashion that
programs have to be developed and delivered in terms of c¢lient de-
mand,

As to the budgeting acpects of the model, these obviously will
£ g asp b

be doue in Lerms of outpub charvacteristics theough g prugram budgeting
process rather than the traditional way of aking up a budget in terms
of the budget input items. Instead of classifying resources in terms
of number of faculty nceded, the amount of space required, etc., the
budget will be determined in terms of numbers of units of output.

More importantly, the budget will be allocated in terms of or-
ganizational function. Depending upon analysis, if more funds arc
neceded, for example, in the financial segment, then various staff
would be put there; or, if a greater promotional effort is required
in terms of more staff in the field, presumably budget would be al-
located in that particular direction. And, while the particular
school or unit of a school may still be restricted in terms of legi-
slative budpetary ratios as, for example, for every increase in
fifteen student majors, the school will be entitled to cne profes-
sional persomnel, the internal management of the school will have to
reallocate such a budget so as to be able to effectively execute all
of the sub-systems in the organization. It weuld no longer be an
automatic allocation of funds into a teaching fuunction, in other
words, it would not necessarily hold to a fixed ratio of a teaching
function of, for example, thirty students per faculty man. Or, as
one implements the METEP program and moves from a traditional orga-
nizational progranming process, which is largely academic in nature,
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changed functions. One may recall that the traditional orpganization-
al structure was organized alonp disciplinary lines, or one may have
an elementary education unlt, a secondary education unit, etc, within
a school of cdacation. Within any one of thece units, for example,
elementary education, this might hreak down to a math unit, a soclal
studices unit, a literature wait, cte.

The new functions which derive from the previous anslysls are:
1) client analysis or intelligence unit; 2) the information sub-
system; 3) Tinancial analysis with simulation; 4) promotion; 5) per-
sonnel; 6) space and equipment; 7) rescarch and developwent: 8) quali-
ty control, and 9) flexible scheduling. In terms of administrative
structure, one would have not only a director of the elementary unit,
but an administrative supervisor to administer vhat are generaliy
within the academic setting considered administrative functions, and
an academic supcrvisor to supervise that might be viewed as academic
functions, although Lhe distinction being made 1s quite arbitrary.

Characteristics of MUTED Educational Prosramming

System _and Orcanizalional PYrocessing Terms. In terms of orgenization-
al structure, function, and process, the closest anulogue to METEP
would be the modern non~profit enterprise. Instead of a single func-
tion - teaching - one introduces organizational specialization and
differentiation. Program development is no longer an indivlidual un-
dertaking of a single faculty man, which is the guild concept, but is
a total organizational effovr. One introdvces difrerentiated fune-
tions within the orpanization. The striking characteristic of the
traditional orranizational structure of either schools of education ox
universitics iz that they are so primitive in the sense that they
basically iIncorporate a single function--that of teaching. This might
be similar to the very early business enterprises that had one func—
tion---production, or the very early hospitals that had a single func-
tion--nursing. lHowever, as one views the history of the development
of organizatcions, what is striking is that with this dcvelopment comes
increasing functional differentiation and greater specialization.

With the introduction of new functions, of course, one would
have to develop a differentiated staff{ to pcerform the various func-
tions. Training qualifications and rewards of the staff would have
to fit the functions to be performed. Within the METEP model one
would, for example, want a financial analyst to work full time in
forecasting, program budget, preparation of investment analysis, etc.
Or, similarly, given the unique qualifications of the individual, an
individual might work full time in rescarch and development in the
creation of new programs. In other words, one would not have a sin-
gle role of professor, who is currently expected to do everything.
While it may be nccessary because of university restrictions to main-
tain the professorial role structure in the form of assistant, as-
sociate, and full professor, this analysis is not so much concerned
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one begins to build up other functions, and presumably the orgauniza-
ticnal budget would have to reflect such a development,

If the educational process is to become more productive, the
amount of resource devoted directly to a teaching or educator sub-
system has to be reduced, Ov, over time, if all the other sub-syslens
operate effectively (finance, R & D, promotion, evaluation, intelli-
gence, etc,), they should develop programs that providz uore affective
education at reduced costs. Thus, over time, the teacheir-student
ratio 1n the educator should increase from 30 to 1 tc G0 to 1 or 170
to 1, while at the same time, the cducational output is improving in
‘ne form of a better product, The holding to fixed teacher ratios
precludes the possibility of introducing jmprovements into the system.
Industry, over time, has Dbeen able to deliver better products at less
direct unit labor costs. The number of ewployeces in manufacturing
has been going down for yecars. 'The reaseon that this is possible ie
because of the effectiveness of other sub-systems—-finance, industrial
engineering, engineering, marketing, etc.

Turning once . :i-.a to the fundamental problem of developing an
adaptive and responsive educational programming system, certainly the
METEP model eliwminates the definicncies of the traditional and con-
stitutes an increment in the state of the art. The METEP wodel is an
open system in terms of environmental demands and changes. Tt will
naturally and automatically respond to clicnt demands and programs
will be develeoped in torms of these client demands. ‘Thic ie assured
through the development of new organizational functions and processes.
No longer will one have a statlc, non-responsive system divoreed from
the society of which it is a part. The METEY model represents an at-
tempt, in terms of organizational processes, to move the university
into the twentieth century by changing it from a guild systen, which
is essentially Medieval in orientatlon (a fact in which many faculty
incidentally, take great pride) to an organizational form that more
nearly characterizes our more modern organizations,

The proposed system will alsc provide a set of benefits to all
of its various clients; it is concerned with educational, econonmic,
and social values in additicn to the traditional scademic values.
The relative academic standing of the system or the particular acade-
mic reputation of the faculty is not necessarily of overriding con-
cern. One of the underlying assumptions of the METEDP system is that
schools of education exist to serve soclety rather than society ex-
isting to sexrve sclivols of education. Further, a considerable
meesure of consummer sovereipgnty is provided in the system on the
assumption that clients, be they students in the prograi, public
school children, parents of children in school, or public school
teachers, know perbaps better than anyone else what their best in-
terest is. The concept of '"the professional cducator knows best" in
terms of how socicty ought to operate, what students want or should
want, what parents should put up with or what they should pay is
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heing seriouvsly questioned.  Our unfortunate expericnce has been thut
wvhen we permit one group to determine what is Loest for all other
groups they tend to devise a system which enhances thelr oun profes-—
slonal interest,
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The Management. Systen

On the conceptval level, lLow will the wmanagement systemn be inte-
grated vith other systoms or how can ve assure some compatibility
between the wmanagement system and the other subsystems of METEP?  Sce
Figure 5, Managoment Systam In relation to other systeoms MUITI.,  1n
our previous functional analysis, once can assw.e that there will exist
a clieat and cuvironmental analysis unit, a rescarch and development
unit, a financial analyzis unit, a consensus unii, a promotion unit
and so on. Let us further assune that as we look down the road, these
are ongoing, operating functions. That is, let us suppose five years
from now, thers exists within METLP, a stoff or a function that per-
forms extensive client demond analysis. Still anothier function,ve-
scarch and developmernt, would be doing <xtensive work in new educatlon-
al program develeopments, ete. It is further assurmed that in chorge of
each of these functions is a manager or an individual who will be
assigned responsibility for solving any organizational or MLITEY pro-
blems that might arise either within these functions or betwveen these
functions, Thus, we might have a market rescarch nanager, an cnginecr-
ing manager for rescarch and development, a financial manager for fi-
nancial analysis, a consensus manager, a promotional manager, ectce.
These need nol be separate individuals. As a matter of fact, you may
have because of the size of operations only one or tvo. We are only
delineating the manageria'l function at this particular time. Lot us
further assume that within five years (and herc we are viewing the
METEP Model as an cmergiug systen) a fairly clear set of expected out-
puts with rather definite output specifications will have emecrged in
terms of client demand analysis, as part of the ecxpected output ve may
expect within the school system. And that is vhere, Jor example, Span-
ish American pavents want Spanish introduced in the schools, etc.
Furthier, on an iuput basis, the client demand analysis unit has been
funded to carry out ethnic analysis at the pavental level.

A similar stage would exist insofar as the other functions were
concerned, i.e., R and I would be funded to produce Lwo or three new
education programs every year, perhaps one in the language arts, nedia,
or social studies. Fipancial analysis would be programmed to pioduce
various kinds of investment alternatives in terms of proposed R and D
programmning projects,

We further assume that five years from now we would have a moni-
toring or auditing unit which would be able not ouly to audit program
payoff but funcrional payoff., This unit would be able to measure the
actual output of such operating functions as clicnt demand analysis,
R and D, financial analysis, consensus, cte. O0Obviously errors would
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be generated here in that the difference between actual and cexpected
output would represent sysioam failure at the subsystem level,  Such
systens failure at the subrystems level would feed into the management
systen and be assigned, depending on wiere such error originatcs, to

the manager vho is respousibie for solving problews selating to that
particular function., Once mey Cind defects in the manuner in which client
demand analyzis s carried out vis a vis, for example, cthnie groups;
that is, the wrong data or conclusion: vere drown from such analysis.
One will find in certain rescarch and development or preogran dezign
vhere the defective propranms were designed or incorrect Investment anal-
ysis were made, It would be the responsibility of the wanapger in charge
of thesc areas to correct subsystems failure. Thus, the problem will
come into the nanagement system, a selution would bLe devised, would be
inserted into the fuaction., (Sce Figure 5). IMaally, the solution
would be audited and presumnbly the actual expected output would then
be c¢qual and the problem would be eliminated.

If one vieurs Figure G, METEP Maspement System - Example, we sec
the management system gererating a solution in somrvhat greater detail,
with the dnitial problem being generated from a souivce other than the
monitoring or auditing unit. Presumably, the wmanapement system is go--
ing to involve problem raising on the part not only of its wonitoring
unit, but various groups that would be involved in the system such as
faculty, students, deans, staff, perhaps government officials, employ-
ces, ete. Tluz, as we see a student {lowing throvgh the system, he may
be uvnhappy abcut guidance or the educalor or bhe wanaer i Weich ke has
heen placed and he way complain, which then would geucrate a problem
which would fced into what would be a problem raising mechonise whleb
would pick up effectively his complainis or concerns with any part or
any subsystem of the total MUTEP system. These pioblems would go to
the coordinating unit. The problem would be assigned to the wmager
in charge of that particular subsystem - it may be student guidimce,
the educator, placement, oi vhat have you. The problem solver would
generate or devele s a solution which would, if necessary, go through
consensus and authorization, the solution would then be implemented
and one notes herve it feeds back into the operating subsystems, the
solution is then subsequently audited in terms of its expected con-
sequences. ’

In terms of estimating costs of the management system {ive vears
hence, this would be largely speculative in nature. However, if one
looks at Figure 4, METEP Organizational Structure, in terms of rather
traditional orgamizational analysis, the assumption here is the admini-
strative segment would consist largely of three full-time individuals
plus some part time cffort on the part of such systems such as client
analysis, information, financial analysis, simulaticn, placement, etc.
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The assunption is also made that the METEP Hodel will have to carry
its entive nwanagoement staff, that s, in terms of functiens to he
performed or that these functicns should not be centralized in the
school of cducation. If they were centralized, then presumnably the
administrotive scpment wight be spread over progriaas in addition to
the METLY Trogram as an overhcoad itom and tinig reduce its coots,
Since it is not clear at this time cither vhat the nature of the or-
ganizational struclure of the centire scliool will be, Tigure 4, in terms
of organizational structure appears to he reasenal'le.  In other vords
the budget will have to provide for at least three full-time adainis-
tratorz and a significant portien of part-time adninistration,

It's foirly apparent in order to estimate the future cost of a
managcorent syston and to develeop a budget for such o systom one has
to know vithin a given thae period the toval nuaber of problems vhiich
the managenent avstens would have (o selve, Lhe average time it tules
to solve a preblom, and the average cost per seme time wmit.  Thus, for
example, 1f dn requesting funding for the managencent system for et
year, fiscal year 1970 or '71, if we, for exemple, knew in that time
period that 200 problems would arise over the year and that cach pro-
blem on an average took 20 hours to solve; this would mean thot we
would have to budget 4000 man bours of man -—erial time. Assuming
that managcerial tiuve costs $10 an hour in dirveet labor costs, insofar
as the systen is concerncd, ve wouid then request a $4C,000 budget,

However, we are ot tha initial srages of eatting vy the ponano-
ment system and wltimately in order to develop the kind of budgeting
that has just beca noted, extoasive documentation in the form of
ledger, control beavds, forns, production schedules, delineation of
vhiat is to be considered managerial Line would have to be established.
In other words, the whole arca of measurability in terns of the mon-
agerment systcem is currently being vorked on and no historical data
exists, 8o that no foirccasts can he made a3 to potential problen de-
rand on the nanagerial sys=ter, It should be noted that the rouvgh
estimates made above as to budgetl requests are consistent with present
accounting practices which vicw wanagement as part of the ovevhesd
and as ruch provide very little operating puidance as to nurber or
type of managers. Thus, cven with this rough approximation, 1t is
consistent with the present state of the bLudgeting art,
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PLANRED LEFFECTLVE DLCISTON JAKING

The entire METEDP Model ia vicewed as a learning system or one
which on the basis of its expericnce can selt-corrcet ita operations
50 as to wake mowe productive, however, productivity is defined, 'The
managenient subsystem is ne exception, in that a managenent rodesign
capability would be considerved a permancat part of the METLY Model or
the nanagoeuent system of the HELEP Jodel in the form of organizational
planning. Thus, if one lJeooks at Figure 7, aedesign of the Han-
agerment System, one finds basicelly three subsvsioms. One, of course,
vould be the operating systen vhich is the Schoel of Lducoation which
will generate certain opervating problems vhich are fed into the man-
agenent system and solutions ave generated to correce operation. This
has already been reviewed in Figure 5 and 6 of this report and Tigure
2 of previous Tinal Report, Viewing the JIETEP HModel as a fully deve-
loped one, let's say five vears from now, ot that time there wvould
exfst a certain expected value cutput from the point of the managenent
system both in terms of the quantity aud the guality of selations pro-
duced. One may find, for cxample, tirat an error may exist in the
managenent system as the actual vatue and the cexpected value of the
system way be considevably different. ‘ithese, then, would constitute
management problems and would it into the organizational planning
unit that vould be concerned in the main with devising adninistrative
solutions viich vould feed Lack into the iunagerment systen oad hope-
fully vould corract panagesrent syscen deficlieney.

i a very general way we might review how current redesign of
nanagement system might operate.  Starting vith the School of Educa-
tion at the Lottom of the chart ve night look to expected value of
output on some time unit basis. Suppose in the HLILP dodel cne is
looking at the language aris progran and ve arc dealing with NETEP
here as being essentially a progranming producing unit. let us
further assume that the NETCP market in its largest sense constitutes
the 25,000 lecal school systems in the United States and the 30
million children in grade school. let us further assume in setting
up for the next two years starting vith January of 1970 that R and b
and Janguage arts will produce new pedagogical techniques that will
result in an improvement of 15X in reading cepability on the part of
the average child., let us further assune that ac an objective with-
in the next tvo ycars this new pedageny can be implencnted or that
at leastl 2 wiilion children will be affected. let's further assune
that a currently average cost of currcnt teaching of recading runs
about $200 a year and thus sver the next two years the expected value
of the language arts program in saving moncy would be 400 nillion
dollare in two ycars of 200 million dollars in onc year. Or Lo re-
phrase thig, in terms of R and D in the Scheool of Education, value
of the invention {s 200 dollars per child and we've going to affect
2 million children.
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However if, in terms of this program, instcead of achieving ex-
pected values of 400 million dollars ouver two years or 200 million
dollars per year, one received 50 nmillion dolliars 2 year or a total
of 100 willion dollars a year? An crror would exist between actual
and expected value of approxiwately 390 pillion dollavs. Obviocusly
in our operating systows therce wust be considerable error problems or
subsystems failure or we wouldn't have such differential assuming these
problems ave being fod into the rmnagement system.  Going into subse-
quent tine perieds then in teris of expectad value of soluticn output
or management syslem cutput ve then went this managemene to reduce
this 300 millicn dellar crror in the operating systems. hus ve wight
have as an expected value of Lhe managemenlt sysiem of solution output
per year 100 million dollars whicl weans in the subseguent three years
the crror of 300 willion dollars should be climinated. looking agsin
at the operation systems of the Schoel of LEduchtion at the end of the
five year period the erpected valne of output is 400 nillion dollars
and actual value of output sheuld be also 400 millien dotlars.

Let us supposc that at a subsequent time instead of expected
value solutions output of 100 million dollars per yesr, one achieves
the actual value solution cutpuvbl of about 50 million deollars a year
(see Figure 7). This crror now constitutes nanagerial or administrative
problens or errors in the managernenl subsystem vihiich 1s generated into
organizational plamming vhich in turn must delineate ceriain Lhinds of
soJutions jn ovder to vltivately elininale the error or systen,

Returning once again to the initial problen where one has an
expected value output of 200 millien dellavs and actual value outrput
of 50 million in the language arts program thiz c¢rror is fed back into
the management system. ‘There may exist in all the subsystems defici-
encies causing this crror. Thus the client denmand analysis may have
overestinated the demand for new pedamory in Janguage arts.  The o
gineering scction nray have rade crrors in terms of the productivity
of the technique. 1t may not have cctually incrcased reading capabil-
jty 15% once intvoduced in the field, but enly 107, Fiunaace may have
nade ecrvors in forcasting how quickly one could gear up to deliver
the system to various school systems. The marketing and promotion
people may have becn optinistic about hew rapidly they could intro-
duce this into school systems and made errors in thelr analysis, or
they estimated they could deliver and ivplerent a propram for 2 million
children a ycar and perhaps more realistically it should ahve been a
million and so on. In other words the fact that we liave a gross ervor
in the language arts expected value over a Lvwo year period of 300 nil-
lion dollars is really only symptomatic of a series of errors or de-
ficiencies thay may exist in all the other subsystems which taken
together aggregate 300 million dollars over the tvo year period.
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ESTIMATED AGGREGATE VALUL OF METEP AS A DIFFERENTTIAL TMPROVEMENT
IN THE STATE OF ‘THE ART OF LDUCATIONAL P'ROGRAMMING

It may be recalled that it was suggested that the METEP Model
constitutes an improvement in the state of the art of educational
programning systems. It is definitely an improveweont dn the state of
the art of producing and delivering irnproved cducational innovations.
Let us consider the METEP MHodel as a basically R and D shop that de~
velops and delivers new and useful educaticaul propraws. In terms of
demand analysis versus potential payoff of new programming wiich the
METLEP Model is geared to produce, assune that demand analysis {inds
that 30 million childven in grade schools spend an equal amount of
their time in grades 5 through 12 in language arts, social studies,
math and science. On a per child per year bacis assuning that the
cost is nov rumming about 600 nillion dollars a year (and this would
be) for 30 millicnj about 150 dollars per child per year for cach of
the programs = science, math, social studies and language arts. Our
current expenditures on these prograus is 18 billion dollars a year.
Thus 18 billion dollars would represent the total potential program
mavket. Let us supposce thiat ocne could develop an educational ov tech-
nological programming system wnich in the language arts could improve
the teaching of rcadirg 107 and install this improvement throughout
the country in five years. Such ‘rprovement over the five year pe--
ricd would represent a 400 nillion dollar saving or improvement in
teaching. In terms of different crganirzatinasl or adminisirative pre-
cess onc should be able to rcasure the total cducational consequences
in tevws of the devalopment aad delivevy of new educational techniques.
One 1is more likely under the MLTEP Model to develop, deliver and in-
stall new cducational programs ihan you are under the present state of
adiwinistrative and organizational develeopment in the educational field.

Based on the guild organization alceady noted, schonls of educa-
tion are not organfized Lo develop and deliver new and iwmproved educa=
tional programs to local education systems, that vill result in
significant irprovements in these systems,
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FEAS1BILTITY OF AN FMERGING MANAGLENERT SYSTEM

The wnanagement conmponent of the METEP model has been described
as a two part process of organization developnent, implementation and
rcedesign over a five ycear period,  New and inmproved existing organ -
ization functions were reconmended (e.g., client demand annlysis,
research and developrient of cducation programs, new program pro.o-
tion and PPL in the finauncial function) in order to prevent newly
generated prograns from receding in time into the ranxks of ihe vell-
establiched and eventually frozen in a form which is nct responsive
to clients or the environnent they verve intended to scerve, This part
of organization development is to be watched with the concurrent
crmergence of a plummed effcctive decision making process vhich will
hercafter be referred to sirply as  the management: system. As has
alveady been cenceptualized as an organization problen sclviag pro-
cess (see Figurce 3), it is the latter - the manageaent systen - that
ve are prinmarily concerned with in this discussion,

The problem at hand is, of course, whether or not the managenent
system that cmerges over o five ycar period can feacibly solve the
organization pveblems that the HETLP model will generate. Although
our initial test system is neccssarily baszed on a sct of highly
arbitrary standards oad assunptions, we believe for the reascns

iscussed carlicr in this sccetion thar the suggested voncepruasl moded
is a feasible point from vhich to bepin. Since we rely heavily on
redesign of the initial tost system over a five ycar period, the
feasibility of the manageasent syslem as it energes can realistically
be ruled on in terus of cconomic, hunman and technical limits actually
imposed throughout the implenentation peried.

We belicve the most glaving design deficiency at this point in
tire to Le lack of measurability of the icitial test syster. In
terns of Lhe prototype system recomuended herein, metrics ie several
steps behind conceptualization. The systenm desfgner's ability to
rule out infecasible model alternatives depends critically on the
avajlability of historical data on the performance of the management
system as it emerges.  An essential part of providliog some agssurance
of maintaining fcasible design is, therefore, the provision during
inplementation of the neans to generate historical data which is
required as a basis for redesign. The juportance of tne measurcment
problem can be scen against the background of monctary, human and
technical constraints within which the system will emerge.

Rud,~tary Restrictions, Management costs (in the sense of manage-

ment problem solving activities) are appropriately part of cducation
progran costs with the quantity of solutien cutputs (decisions) gen-
etated by the systerm, Organization problea inpul and solution out-
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put volume is in turn velated, in presumably measurable ways, to
changes in program (s) size from ycar-to-year and to changes in
variety or mix of cducation programs over time. As discussed

carlier in this section, the future coxpected costs (over Lhe five
year period) can be oblained through koowledge of the total number
of problems the management system would be expecied to solve, the
average time required for various types of  organization problems
and the average cost per time unit,

Personnel.  Under the major premise that we can approach reasonsbhly
systematic nanagenment of decision making in the METEP oreanizotion,
we rust not only raticnally allocate preblem solvers over the pro-
blems to he solved, but to do so within restrictions iwposcd by the
quality and quantity of managerial perscnncl. Infeoasible systen
performance can be caused by deficicncies in meanagerent performance
rather than system desipgn. TIndices or neasures of skills required
and of curreut wmanagenial perfornance rwst be develeped in order to
distinguish between design infeasibilivy and infeasibility associa-
ted with management skill deficiencics. If foresight is applicd to
system measurerient, this is a basic data problem vaich cun provide
the informative detail (through essentially aqualitative rmeasures)
needed to evaluate the wore productive alternative uses of current
panagers in problem solving as well as forecasting pevsonnel ve-
guircements.,

Techinical Resuriciivns. In addition teo human lindtatiens, the
quantfty and quality of solution ocutputs generated by the managereat
system depenis on the avility to specify the ranagenent information
for problen solving rcquired, in advance of the nced. This preblen
of the kind and varicty of ranagement informatioa nust be scarched
and judged in terms of cost/effectiveness and vithin the technical
limits imposed by the concurrenltly emergent capabilitics of the
management infornation sub-system and the range of data and reports
it can feasibly provide., This general problem will be referred to
again in Section I1I - Information Systems.

problem touches not only the ptoblem solving itsclf, but alse the
design of all monitoring mechanisms assoctated with the ocutputs of
each functional activity in the organization and with the retrieval
of external intelligence data from the various client groups. OQur
attention in this discussion, however, is given to the measurement
problems associated with the management problem solving and its
solutions.

Initiol Test Design deasurability. The general systen measurenent

—— e~ ——

achicvement of an elevatled wodel rcquires that the nature of the
organization's problem solving tasks be specificd as the tasks, or
steps, lnvolved. This has alrealy been specificd conceptually (sce

Docunentation (nature of the problem 801V1nP_DXOCQS°) The ultimate
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Figure 3}, but nel in terps of preciscly vhat
problemns rajscd will foliow or what will be the precedures

steps various types of
followed

at cach point and who vill have or sharve respensibility for perfor-

mance,
its expected solubion may
cial or ather regources,

regutre

Yor exanple, soune probless nay bypass authorization because

little or no allocetion of finmn-

Or, certain problems snd solutions devised

may not jointly iuvelve or affect other panagers or functional acti--
vities thus perhaps elininating the nccessity of vunning solution

alternatives through the organization concensus functions,
probleirs wny bettes bhe processed v
concensus may uscefully be reversed,
problems of day~to-day opuraling nutuve thab nay very
the entire orpanization problen solviag process

<1 -

Cortain
here the sequence of authority and
Woreover, we can anlticipate
well avold
and remain fully

decentralized and in the control of the particular manager of the

functional area involwvead,
be of repetitive naturce for whicl
certain sense becone a progravaed
once, Utader the assusption then,
to specify the detailed nature of

Ve vould olso expeet cervtain probleps to

an accentable selution may in a
sohvtion and thcrefore solved onty
that the system desipuer can learvn
the problem solving steps and

improve the proceygs in terps of senuence, and the organication
probless esseciated with a sequence, the integration ef organication
probleim solving activilies can he feasibly planned over time. Given
hinaan, nmonctary and techitical regsoucce limdits that will arise, the
accuuwulation and analysis of such Lasic data shouldd perrit suf{icient

.2

contrel over the test acaed as vell as the potential wecns to moxi
mize the volume of solutions ocutputs and to wmininize average tine
vhile increusing the value of seolntions over tice.

What 15 tequired at the tiue of implenmentation is a siuple,
incxpensive form of problen processing documentation which vould
serve as problem scheduling and contiol tests. Yacsiwiles of such
tools are showa in Figmes 8 and 9. Usinz Yigure § as a guidy,
the raster contrvel board vould be nmajntained in the control unit,
or by its coordinator. As probleuws are initially raiscd, cither
through monitored outputs of operating functions, externally raised
problers, or by the organization nmenbers, cach vvould be docunented
and speeificd as to preblem definition, the nature and likely tausce
and vhen possible, the specifications of the expected solution.
Written, rccorded problems vwould Lie assigned, in mosl cases, direct-
ly te the izanager concerned, assuaing ¢ course, a programmed solu-
tion docs not already cxist. Documentation, scheduling and contro!l
throughout the problem solving process as iadicated by items in the
master control board vould permit "problen runs” to bhe actively
managed and analyzed in order to reveal copportunitics for system
redesign if necessarv., Hhistoerical data on "test runs' should reveal
to the systen designer wvhether or not the test system will perform
teliably, that is, solutions vill be generated within an acceptable
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range defincd in terms of volune, cost ond value of solutions, lea-
surabi lity, morcover, must also permit thie designer to rule on the
stability of the systen as program size chongos, or ovgandzation
structure changes or uncexpectes surpges in problem dnput volume occur
and still nointain a relatively stable state of solution output,

The ulrtimate cncrpeace of an organization plamming function
deseribed carlicer will provide the essential dntegrating function,
or management of the managencnt systoem.  Thic function is an dnuova-
tive way to reconcile the needs for specilalization dn che METED or-
ganization vith the nced for dunlepration of total organization effort.
Assuming that over thoe five year period the actively wanaged mavage--
nent system can develop expected solution srtandards, and piven the
achievement of systaem measurability, this ovganization fimction, as
explained earlier, provides the device for controlling the management
system in terms of the quality and value of its solutions.

360

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

Managenent. As An Inerging System

Given a five ycar development METEP Program, what will be the nature
of plamned management development in this time period? In order to an-
swver this question we might consicder three sub-questions: 1) vhat is the
nature of our prescent managerial capability, 2) what type of capability
do we wanlt to develop, given the rationale or overview in terms of a
total cducational programming system and 3) how would we determine
whether or not we have achicved our managerial objectives in the five
year developmental perdod.

Present Managcwent Svstems and Functions of HMEIEE. One would logically
expect that the nature of the managerial thrust would reflect in large
measure the nature of the organizational function to he managed. The
METEP project veflects this phenomenon. METEDP has been essentially a re-
search and development ef{fort. 'The most appropriate type of managerent
for such an effort is what we have come to call project or progran
management

We might briefly look at vhat a research and development function
is in an organizational context, as distinet from a financial function,
a personnel function or a client demand analysis function. The purpose
of the research and development effort is to produce productive education-
al innovations or programs --- to improve the state of the pedagogical
art. Such a research uvperation usually consists of a serjes of small re-
search teaws working in particular areas on cpecific cducaticual pro-
blems. This has been the case with the METEP project and thus, in the
pedagogical area: one finds a team workhing on Language Arts, another
team on Human Relations skills, and another tcam on the teaching of Math-
ematics, and so on., In addition, one finds teams working on simulation,
information systems, monagement systems, et cetera. Although the first
phase of the METEP Project is concerned with planning or design, it is
hoped that these plans and designs will be innovative and productive.

The characteristics of the management of such a function emerge in
large measure from the nature of the research and development function,
Because the essential output of this function is productive educational
innovation - it is important that the manager of the project encourage
and develop a free and creative envivonment for the researcher, in order
to ensurc a high productivity of educational innovation. The nature of
the managerial process conceining the research and developm2nt function
can be determined in part from noting the nature of the creative process
itself,

Concerning the crcative process, Aune Roe noted,
"The (creative) process is intimate and personal and char-

acteristically takes pluce not at the level of full consciousness
but at subconsciousness or preconscious levels. HMany cffective
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scientists and artlsts have learned a few techniques which may re-

duce interfevence with 1t but no one to wy knowledge has discovered
1. . . P

auny means by which he can set it in motion at will.

It 1s probable that rbe Sundamentals of the creative procons
arc the sawe In all fields, but ian those flelds in which advance
in knowledge is noecessary there is an additional requirement -~ chis
is the need for a large ctore of knowledge and enperience.  Thc
broader the scvientist's cxperience and the more extensive his stoek
of knowledge, the greater the possibility of a real breakthrough,

The creative process involves a scanuing or scarching threough
stocks of stored nemorics. There scems to be a raiher short limit
to the possibility of very significant advance through voluntary,
logical scanning of these stores. Yor one thing, they vary en-
orimously in their accessibility to conscious recall and in the
specificity of thelr connection, so that reliance upon conscious,
orderly, logical thinking is not likely to produce many resulis at
this stage, however essential such procedures nay brcome latey in
the verification. This scanmming is typically for patterns and com-
plex associations, rather than for 1solated units. It may be, how-
ever, that a swall unit acts as sort of a key to the pattern. What
seems to happen, in creative efforts in science as well as in
every other field, is that the individual enters a state in which
logical thinking is subnerged and which thoupght is pre-logical,
Such thoughi is described as vawbiing Tarpely hecance it typically
tries seemingly illogical and distantly related materials, and it
often makes major advances in just this way. It is not fully ran-
dom, however, because it is goal-directed and because even in this
preconscious work tiere is appropriate selection and rejoction of
available conmnections. 7This stage of the creative process is ac-
companied by a generally confused or vague state of precccupation,
or varying degree of depth; it is well described as ‘stewing'. It
is this stage which apparently cannot be hurried or controlled.

Although termination of this stage (finding a solution or
'getting insight' as it is often called) quite frequently occurs in
a moment of dispersed attention, it apparently does not help rto
induce a state of dispersed attention in the hope of provoking a
quicker end to the process. It shiould be added that while insights
do frequently occur 'in a flash', they necd not do so, and that the
process is the sama whether ov not the insight turns out to have
validity.

“In "The Psychology of the Scientist", The New Scientist, Paul C.

.—.—————-1—

Obler and lerman A. Lstrin, Eds., (Garden City, N.Y., 1962) pp.86-88
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Given the nature of the creative process what type of organizational
environment is believed to be most productive?

Professor Orth has suggested five basic components of a creative in-
dustrial research climate. ‘'The first is the necessity to accept the
status of the rescarcher. This involves permitting considerable freedom
to the rescarchier in the decislon making process concerning the research
activity, and also the acceptance of thae researcher as an equal. The
second basic element for a creative research setting is appropriate fa-
cilities and assignments: specifically, good laboratory facitilites,
colleagues of high professional stature, and work assignments of interest
to scientists. An other factor concerns the relationship between the
administrator and researcher. Highly creative scientists do not con-
sider themselves as employees, but rather as professionals. As such,
they believe that they should be served by the organization for which
they work, rather thin be regulated by them.

Another characteristic of a successful industrial rescarch climate
is the opportunity for mobility along the continumm - from basic research,
through applied research, to development by the researcher as his ox-
lentation and interests change,

The final important characteristic roted by Orth et al. is the need
on management's part to recognize the importance of research effort.

While final judgment cammot be made at this time uas to how innovative
the METEP effort has been, both In terms of the quantity and the quality
of educational immovations suggested in all of METEP's dimensions, there
is little question that there has been a conscieatious, consistent at-
tempt on the part of the management of the School of Education, (par-
ticularly as it relates to this project) to create an organizational en-~
vironment that would maximize innovative output. the present leader-
ship style is entirely consistent with the desired managerial R and D
model noted above. Researchers have been encouraged to be as free as
they like. New ideas were encouraged and no matter how far fetched,
initially, were given serious consideration. Researchers were encouraged
to innovate through the search and exploration of possible avenues
which fell outside of the traditional educational approaches and/or dis-
ciplines. It was a deliberate managerial strategy to avoid early
closure, or to move too early to freeze design, which might preclude
significant innovation.

Thus, the mission of the project and the style and techniques of
management of the project were always kept in mind to produce effective
educational innovations. For the most part, each research team was

B Z Charles Orth, John C. Bailey, Francis W. Wolek, Administering
Research and Nevelopment, (Homewood, I11., 1964), p. 336,
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granted considerable freedom in terms of developing that product which
the research team felt was best. The managerial cffort was directed
toward creating appropriate facilities, and providing stimulating col-
leagues of similar interest. Underlying the managerial effort of the
project, has been the commitment to the idea that 1f we are to have a
better, more productive undergraduate program in education, it will have
to be invented.

Emergence of METEP as an Educational Programming System. The second
question is, where do we go in the next five years? The basic question
to be answered related to planned organizational growth. Specifically,
what organizational functions should be developed, in addition to those
which presently e¢xist? The basic function which currently exists is
production or teaching. The educator, the research and develoupment
function is currently evolving.

In the next five year period, in order to develop a total education-
al programming system, in addition to a research and development and ed-
ucator function, it will be necessary also to develop a client demand, an-
alysis function, finance, personnel, space, consensus, promotion and
delivery, and finally, program review. To have systematic and planned
growth, these functions must be introduced. What stages are logically
required for developing tho additjonally needed functions? At the out-
set, permanent functional managers must be obtained. These individuals
would be responsible for the designing ov plauning of how a specific
function is to be executed. For example, the financial mavager has to
plan or design how budgets are to be put together, programs defined, how
investment decisions are to be made, hcw budget data is to be scheduled,
coordinated, and so forth.

Besides plauning, managers of these additional organizational
functions implement the plans. They organize potential staff and hire
trained personnel to execute the planned function. In addition, the
managers supervise day-to-day operations to resolve incidental problems
that may arise and finally, they control or monitor the function to as-
sure that it performs or produces as expected. Insofar as the organ-
izational functions are concerned, it is assum~d that over a five year
period each of the organizational functions would have a set of expected
outputs. Thus, viewing the research and development function in any
given year there would be certain expectations as to the number and
quality of innovations to be produced. Financial management would have
a set of expectations as to the amount of money that might be saved
through effective financial analysis. Similarly, promotion function
should have an expectation as to the number of innovations introduced
in the school systems. And if these expectations were not met, this
would create a managerial problem which would be fed buock to the manager,
who would review his work either in terms of design staffing or in
terms of functional objectives. to assure that in subsequent time periods,
functional objectives will be achieved.
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This, of course, means that as additional functicns are added to
the METEP effort, managerial staff will move from essentially a project
management wotif or style, to a multiple management function., Specifically,
in terms of managerial capability and staff, the project has to fund,
in addition to research and development which currently exists, ad-
ditional management for augmented organizatlonal functions. OCnce this
happens, it is reasonable to expect that by increasing managerial dif-
ferentiation, ultimately a new managerial function will be introduced:
the management of the managerial function itself. ’

Time Projections. Illow long will it take before the additional functions
become operational? This depends of course, on the size of the functions,
the number of employees and the problem solving load within the function.

In terms of time sequence, assume that it will take approximately
six months to find and hire qualified functional wmanagement. Further
agsume that they will devote at least one year to the planning and an-
alysis of their functions. It might then take them six months to im~
plement thelr plans, which will relate to organizing, staffing and ac-
quiring the resources needed. Plans have to be approved through the
consensus and authorization steps, Thus, additional organizational
functions, in terms of finance, client demand analysis, program review
or program promotion, etc. might not be operational for at least two
years, However, givea a five year developmeant plan, operational
functions can be monitored for the last turee yeavs c¢f the program; so
as to improve functional productivity.

In terms of managerial selection and development, the next im-~
mediate stage is to find qualified managers for the organizational
functions to be created. It would seem at the outset, that onc might
concentrate upon functional skills, rather than disciplinary skills. Al-
though the administration of an educational operation is important in-
sofar as management of the specific functions is concerned, the pro-
fessional educator would not be recruited as & manager or administrator,
unless that person has the requisite functional skills. Therefore, in
hiring a manager to develop the financial area, the concern is es-
sentially for a manager with financial training, experience, and skills.
Such an individual may not emerge from the field of education at all,

Once there has been a decision as to what functions are to be de-
veloped, there follows the problem of developing position descriptions
for managers, delinecating both the task that is to be performed and the
gqualifications necessary to perform this task. Such position descriptions
amplify the organizational chart and structuxe of the METEP project. For
example, in hiring a promotion manager, an individual who had training
and experience in public relations, advertising, media, selliig, and so
forth would be sought.
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How to Assure Managerial Objectives Are liet. Given the time projections
noted above, the new functions will become operational in approximately
two years. In operation, the total managerial system will be monitored

as noted under section, "Plan Effective Decision Making', and specifical-
ly Figure 7 of that section., Or, given the objective function of the ed-
ucational programming system, over time, the managerial system has to
produce a solution output in terms of that desipnated objective function.

For example, 1f one of the requirements of the total educational
programming system 1s to reduce the cost of training, presumably a
solution output over time will effectively do this. If another ob-
jective function is to produce effective educational immovations and
deliver these to the sclicol systems across the country, then, the systems
solution cutput will contribute ta that educational objective. A
system will exist to monitor functional managers to ascertain the ex-
tent to which their management solution outputs are contributing to the
total educational programming system.
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Generalizing the Model Llementary Teacher Education
Program Model ~ A Two Organizativnal Analysis

The purpose of this section is to illustrate how the Model Elemen-
tary Teacher lducation Program (METEP) Model and its organizational ad-
ministrative features can he generalized and applied to an array of ed-
ucational settings. Specifically, the attempt will be made to iilus-
trate how two educational organizations, the school of education and any
given local school system can be coupled by using the METEP Model (Sec
Figure 10). 1In this 1llustration, onec of the basic functions of the
school of education is to develop or invent and deliver new, improved ed-
ucational programs. (Other germs have been used inscfar as the function
is concerned: social and educational change agent, educational revolution.
However, the terms invention and delivery of new and improved educational
technology seem to be somewhat more precise.) Aud although the school of
education may have other outputs and concerns, for the purposes of this
analysis, it will be vicwed as a basic research and development unit,

Looking at the chart generalizing the METEP Model - two organiza-
tions - one sees the organizational administrative METEP Model applied
to a local school system. Since the subsystems of this model have al-
ready been explained, they will not be reviewed here. What is of con-
cern are those subsystems in the local school system that will be coupled
with the school of education in terms of programming change. One should
note that tliere are three entry subsystems at which point the local
school system 1s linked to the school of educatien., The first would
relate to program revision or the enginecering unit; the second is the
personnel or manpower unit; and the third is the evaluator unit. We
might look at each of these subsystems as programming linkiung units.
New educational programs can be packaged and deliveved in two or three
ways. One package would be in some form of media books, films, lectures
or television. Another form in which new programs can be packaged is to
transmit the new programs through students at the school of education.
These students will be hired and placed n the local school systems and
will utilize the new material. The thrid way is to take the existing
personnel and imprint the new programs in the form of in-service training.

Returning to our chart; in the subsystems program revision, one
assumes the existence of a program design capability in the loral
school system or an engineering function. This function, on the
basis of client analysis, can take the existing educaticnal techniques
and combine them into an acceptable and effective program in terms of
unique client demands and unique conctraints of the particular local
school system. Rather, the lucal ergineering group would have an
array of educational techniques on the shelf, as it were, and given
particular demands they would have the design capability of selecting
and utilizing the correct shelf items. To use a rough analogy, we
might view the local school systems as a special machine job shop
with an array of various tools. When a customer submits a particular
order, the enginecer in the shop can draw up a blueprint which utilizes
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the various machine tools available to produce that the customer
desires. This engineer, however, ls not 1nventing new tools. Because
different local school systems have differcnt clients and clicent
needs, that is, one school may be in a ghetto, while another school
may be in a very high income suburb, local engincering uaits will
require a different program nix to produce the desired output.
Lrrespective of the different cnvironmental conditilons of local
school systems, what is postulated here is that schools of education
as basic R and D units are continuously producing educatioral
innovations that are flowing to local school gystems. What [s of
significance in delivery terms 1s that the school of education has

a promotion unit that is in the field explaining its latest new
programming appreaches, and presumably, this unit coustitutes a kiad
of output or delivery unit for the school of education. This fileld
group would be explaining or prowmoting the new technology to the
local "engineer" which is the program input unit of the local

school system, In this way the two systems become coupled. Thus,
the METEP Model assumes a fiecld staff or marketing staff which on

the basis of its current successful research, would be going fron
local school system to local school system selling ox demonstrating
such new techniques as differentiated staffing, instructional altern-
atives, use of performance criteria, various media, et cetera.
Assuming that the local engineering wit found these techniques to be
productive, and redesigned programs along these lines and processed
these programs through the local system, a demand would he generated
for either new manpower or the retraining of existing wmanpoweyr in
terms of new technology.

This brings us to the personnel subsystem. At this point, once
again the school. of education may become involved in terms of convert-
ing the innnovations into human behavior through.its own educational
programs.

The last subsystem to become involved with the school of education
would be the evaluator. One assumes here the existence of a subsystem,
which in terms of the rest of the system, can generate educational
problems which the METEP field staff would pick up and redirect back
to the school of education. The school of education, in trum, would
invent new programs to meet the needs of the local school system. A
technological gap would exist. Present shelf items would be inadequate.
An obvious case might be ghetto schools where the existing educational
technology is clearly inadequate in terms of what these schools would
like to accomplish. Assuming such R and D could be funded and given
the creative impulse of the school of =ducation, a nev program would be
developed in terms of local school system needs which would be promoted
or channeled through the marketing and promotion field staff back into
the local school system at the program revision point,
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Thus, we have a closed, improving programming system between local
school systems and the school of education using the METEP Model as
the basic device to couple these two systems. The above view has been
aporoached largely in terms of the point of view of the user of the
prograns, Lthe local school system, vather then the producer of the pro-
grams, the school of cducation, which has been the essential thrust in
other parts of this report., A rationale for the HETEP Programming Modal
14 included in the Appendix.
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Summary - Implementation of Emerging Organizational
Functions And Maunagement System

The purpose of organization is to execute plans. Thus far, a
year and half has been devoted to program planning of MLETLP. Phasc
IIT will continue program development vhile at the same time develop-
ing an organization to execute thiose plans. Currently there exists a
METEP Project Hanagement which has been directing the Phase II opera-
tions. 1f one looks at Figure 11 the present organizational form can
be seen, There is a Project Director, Assistant Project Director in
a staff position and a series of planning groups reporting directly to
the Project Director,

Within a year the organization seen in Figure 13 wikll be develop-
ed to ¢xecute Phase 11I's development, This constitutes an interim
organization and natural development from the present organization.
The Project Director will continuc as Director of the METEP Program
and two Associate directors will be added, Associate Director of Ldu-
cation and the Associate Dircctor of Administration. TILach of these
divectors will be responsible for a series of functions; all deline-
ated on the chart and discussed in other parts of this report. Sone
personnel currently exists to execute, see Figure 12, while others
will have to be hired to perform these new functions. By the end of
the second ycar of Phase IIT full functions will have hLeern develeped
and HETEP will be in final organizational form (see VFigure 13). It
should be noted that all fuactions will be consolidated uader five
directors. 1his will require threc nore directors than existed in
tle interim ovganization. The present Associate Director of Admini-
stration will probably become Dircctor of Finance. A Dbirector of
Program Delivery and Progran Services will have to be appointed. An
Associate Director of Research and Development will be appointed.

The Associateldrector of Education in the Interim Plan will become
Director of Education. These directorships are assumed to be full
time administrative positions. It is further assumed the work load
in: 1) Program belivery, 2) Finance, 3) Research and Development

and 4) Director of Program Services will be sufficlent to warrant such
administration. 1If not, some of these funclions may be consolidated,
so that one individual may perform more than onc function. Each
director shall determine how much supervisory assistance shall be re-
quired within his respective functions. The present budget proposal
proviles for the foregoing organizational and administrative develop-
ments.,

The steps necessary for the Inplementation of the management sub-
system are outlined in Figure 14. Interactions with other system com=
ponents are fwplicit. The management subsystem is deseribed as an
emerging process. Therefore, although fcedback loops and cycles are
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not explicitly jillustrated, the evaluation and revision activities
indicate the cyclic nature of the network. Activities associated
with program disscemination and diffusion and client acceptabhility
are included as elements of the managenment subsystem,

Activitices associated with the implementation of the other MLTEP
subsystems are outlined in subsequent sections. llowever, the simila-
rity of pedagogical implementation steps does not require a network
activity chart for cach of the educational programs. Therefore, the
activities associated with the implementation of pedagogical pro-
grams are outlined in Figure 15. The evaluation of instructional pro-
cesses and iraterials will result in these programs being continuously
refined. Hence, wany of the activities listed should be considered
as iterative processes.
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Rationale for Model Elementary Teacher Education Program
Frogramming Model

The following is a brief statement relating to the histonrical
reasons that led to & need for the METEP Model. This section will
illustrate that the Model 1is capable of generality not only to schools
of education but to other educational systems at the local level. One
of the requirements of the reseavch project is to explore the extent
to which it can be applied to other educational systems.

There are two general approaches with regard to ¢ke purchase of
services. Services can be purchased on an individual and private
basis or on a collective and public basis. On an individual and pri-
vate basis, one has a buyer-seller relationship, wherein, 1if the two
parties can reach a mutual agreement as to what should be delivered
and what price shnuld be asked, one can assume that one has achieved
a measure of hoth buyer and seller satisfaction. This is essentially
a free market situation. A collective purchase is mwade througlh some
form of political mechanism and it is this form that we shall look at
in detail,

The manner in which educational services were to be purchased
collectively either through local boards of educacion for elementary
and secondary education or through state legislators for higher edu-
catlon emerged during the nincteenth century. The political mechanism
was divided into threce functions, ihe Legislative, Adminlstrative and
Judiciary. The following constitutes an ideal model of ithe functions
the Legislature was to execute. It may, in fact, not have ever worked
this way, but at least this is how we believed it was supposed to op-
erate.

One function that the legislative wing was expected to execule,
was to snalyze client, taxpayer or voter educational demands. It was
assumed that the beards of education or state legislators would know
what educational programs voters wanted. And presumably this know-
ledge would be of a detailed nature. DBoards of education would know
1f parents wanted Greek taught in schools and how much Greek would be
taught. Boards would also know how much voters were willing to pay
for such programs. The Legislature was also to perform an engineering
function insofar as it would plan detailed educational programs.
Presumably it would consider text books and educational packages as to
content and various pedagoglical appruaches to be utilized.

Another fuiiction the legislators were to perform was that of
finance. They would draw up an educational budget and establish a tax
rate to pay for the program and how much it would cost. Boards of
education and state legislatures would also carry out the consensus
function vhen client demands were in conflict. Finally, the boards
or state legislatures would authorize the program in terms of legis-
lation or appropriations.

Educational programs were then sent to the administrative side of
government for the implementation and execution of programs developed
by the legislative branch. As for implementation, the administration
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would have to purchase the necessary materials, hire personnel and
provide the space to carry out the educational program. In terms of
cperation or execution, the administration would then carry out or
execute the program which the board of education has determined.
Thus, if the board of education decided to use McGuffey's reader the
teacher, in turn, would presumably tecach the students to read with
this particular book. For the most part, the accounting function was
restricted to assure that there was a proper expenditure of funds in
terms of the prior budget drawn up by the board of education.

The organization of the administrative sesment, then, largely
reflected tte functions to Le performed. Thus, in terms of local
education under perhaps the superintendent or principal, one had two
basic functions: that of implementation as to the purchase of re-
sources, and the other, operation as to the execution of programs,

In terms of execution, the educational organization was structured
along academic or disciplinary lines. The superintendent or president
of the university, in the mair.,, was restricted by the legislature to
carry out educational programs developed by the legislature within
whatever constraints, financial or otherwise, they had decided upon.
The assumption was that the board or state legislature would be in a
position to perform rather detalled education programming. And, in
very small communities in which the voter personally knew members of
the board of education and met with them cn a regular basis, there may
have been reason to believe that this particular political mechanism
worked on a reasonably effective basis. One of course has in mind
hex. a rural community wich a little red school house and perhaps an
itinerant school teacher in very close communilcaiion with the voter.
There were small numbers of children involved and local detailed dir-
ection.

In the twentieth century, as educational systems expanded in
school population, and society became urbanized, legislators became
increasingly divorced from the voter or their constituency. New York
is, of course, an extreme example with cne million children in the
school system. Further, the nature of educational services became
technically more complex. Obviously, as it became impossible for
legislators either at the local or state level to perform the expected
detailed functions, they increasingly turned to an emerging profession-
al group inside the administrative sector - the so-called professional
educators. The same phenomenon, of course, occured with other public
services such as national defense, police, health and welfare. Edu-
cation, then, as a service was not unique, At the local or state
level, this emerging professional group might be superintendent, staff
or a state educational official, faculty, professional curriculum
developers, teachers themselves, and so on., This professional group
assumed the legislative function in that they postulated clien*
demands, planned and developed educational programs, drew up budgets,
formulated and executed standards of evaluation, in addition to con-
tinuing their traditional function of implementing and exncuting edu-
cational programs. To a significant extent they took over all legis-
lative functions except that of raising taxes. In effect, the pro-
fesslonal educator took over the management and operation of the educa-
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tional system. This was not a unique phenomenon in the twerticth cen-
tury because both publiic and private services have been takea over by
professionalism. Thus, the professional soldier determinas dzfense
needs and manages the defense establishment, the prefessional police-
man runs the police, the professional social worker operates welfare
and the professional manager adminlsters the corporation,

The essential thrust of the professional, in a highly inter-
dependent society is that the system with which he is concerned is
technologically complex and that only he has the unique knowledge for
its operation., This is true of the professional educator, physician,
lawyer, minister, policeman and general, and the client should rely
ou the professional because he knows best,

The professionalization of education seemed to work reasonably
well and with PTA groups essentially organized as a public relations
device, non-professionals, such as tax payers or students seemed will-—
ing to accept any direction in which the professional want to go.
Aside from cccasional clieni revolts in the form of objecting to cer-
tain books or materials presented in the schools, it appeared to be a
fairly acceptable ind stable system. These objections by voters were
usually viewed by the professional as the work of cranks, radicals or
obstructionists.

As we have seen, however, the basilc fault of a professionally
divected educational system is as with any othier professionaily di-
rected system, it became increasingly professionally oriented, or to
a greater extent, it served professional interests., At the local
level it began to serve teacher interests; at the higher level it in-
creasingly served academic interests; until at both the local and
nigher levels this eventually led to a client revolt.

The METE? Model represents an attempt to reintroduce an effective
legislative function. It is obvious that one cannot reasonably ex-
pect either the board of education or the state legislature to imple-
ment the detailed programming functions which were assumed in the
ninetecenth century model: that of client analysis, engineering,
finance, evaluation and promotion., A logical approach which the
METEP solution is suggesting is that these functions should be es~
tablished and executed within the administrative body (superintendent,
etc.) but ultimately managed by the ligislative body (board of edu-
cation). For example, in a large educational system, it would be hard
to imagine that a member of the board of education could personally
perform a detailed client analysis; yet it would not be unreasonable
to assume that he could administratively manage a funct.on that would
carry out such duties. Or in like manner, he could assure that the
financial managenent was managed properly.

If we are to solve the problems of the effective delivery of pub-
lic services, a certain measure of organizational ingenuity will have
to be cxhibited. Unfortunatcly what appears to be happening is the
assumption that the legislative function can be made client-responsive
by either electing or attaching more clients to the present political
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structure. A fundamental dilemma is that the traditional polltical
structure has failed. The consequences of adding client representa-
tives or undergraduates elect representatives or putting citizens on
hospital boards would basically appear tn be a futile undertaking.

It is much like assuming that if the telephone service in New York
City is ineffective, that this situation can be corrected by having
the Mayor appoint two citizenc to Bell Telephone's Board of Directors.
Given a large complex burcaucratic operation, it 1s impossible to see
what effect two citizens would have on Bell Telephone.

384



SECTION IIL PARYT II MANAGUTMENT INFORMATTON SYSTIM




O

ERIC

Aruitoxt provided by Eic:

MANAGEMENT INFORMATION SYSTEM

In this part of Section IIIl we discuss a feasible manageinent
information system designed both to control the progress of students
thraugh the METEP structure and also to gencrate subsidiary management
statistics for program liagnosis and analysis,

The material to follow is divided into. four divisions,

Division Onc provides a preliminary description of general infor-
mation system design principles to motivate later introduction of
operating constriints which we believe necessary for the success of
this project at the present time,

Division Two reduces these gencral principles teo application for
the casc at hand.

Pivision Three descrives a basic information system proposcd as
a bench wark for this project.

And, Division Four provides possibie extensions and variations
from the bench mark case to illustrate alternate cost/benefit choices.

The reader with previous knowledge of information system design
may safely skip to Division Three. Readers who wish to review the
principles and application of information system design tu the present
case should start from Division Onec.
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Division One

To understund the motivation as well as the necessity for the
information design choices proposed hereafter, it is necessary to
appreciate scveral logical points, as well as the argument sequence
described in this division. The theory expounded here is relatively
simple: any information system can be evaluated on a nuwber of di-
mensions; most of them involve conflicting choice trade offs; and,
to rcach a final sct of design specifications, some compromisc must
be made in the mix of desired idcal extremes.

Five Important Information System Specifications. Five system para-

meters, or specifications, sct both the cost and the performance capa-
bilities of an information system:

1. InLyt/OutDnt Volume: Usually mecesured by the number of in-
put transactions and output reports required during a given time
period. Detailed analysis includes the number of lines, or the num-

ber of characters of input/output volume.

2. Response Time: Usually refers to the elapsed time between
the request for information and its veturn to the requester.  The
responsce time ot an information system must be related to any control
or decision-making activitics the system services, Very fast response
times, e.g. a few seconds versus a week, usually require special
systcm configurations and co:rOSpondJngly 1nczoascd cost when com-

pared to slow response systems.

3. Mode of Input/output: The choice of onc or another form of
human communication with the information system alters the ejuipmenc
configuration, system programming, and user cffectiveness as well as
cost,

4. Human Use Constraints: In most information systems used for
management purposes, human capabilities and vuse characteristics often
limit processing performance duc to input errors, limits on output

volume and varicty, ctc, User capability assumptions thus become part

of the total system specification.

S, The Varicty of Information Processed: The variety of trans-
action types, the varicty of storcd file content, and the variety of
analytic and extraction classifications rcquired determine the intexrnal
structuve of programs, memory media that must be used, the type of
reports that can be generated, the flexibility of the system, and the
gencerality of its awplication. Two important measures of system varicty
arc the number of distinct transaction types that must be processed and
the nunber of distinct sub-classifications by which a file record must
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be identified., Similarly, the variety of systeim interactions (which
determine system complexity) increases with the nuber of different
file structures that nust be maintained as well as with the nunber of
cross-reference, sequential access, and status maintenance steps that
must be performed to keep the system up to Jate,

Of the five specifications, the last is the wost critical, sincs
it will effect, ox be affected Ly, the former four., ‘lhus, input/output
volume by itsclf presencs few design problems. [ you must write 10,000
identical payroll checks each week, you Jook for a simple system that
will producce that nunber of checks ot the least total cost. But, if the
payroll operation must handle a variety of different cases, e.g., con-
struction workers who may in enc day be employced at different skill
levels, at different site locations, at different wage rares, the same
10,000 paychecks and the associuted cost analysis requires a processing
system of considerably greater complexity than before.

Indeed, it is important to rcalize that the five specifications
cited above become a related package when we talk about information
processing systems of any genuine interest for management coatrol, as
indicated by the two hypothetical payroll cases. Tor, i€ an information
system is to be of gencrul use for the manugement of & total operation,
that information system must be able to handle a variety of conditions,
preduce a variety of reports as needed, and service a veriety of manage-
ment nceds,

The Need to Compromisc, Morcover, in any {inusl dcsign sclection, the

specification of thic five systom paraumcters requires us to compromise,

The designer has monctary, technical, and human resource constraints
that rule out many theoretically conceivable information systems as in-
feasible,

Within the possibilitics that rewmain, he must now adjust the in-
formation system paramcters to produce the most ceffective information
system to serve the specified management objcctives, of which we shall
spcak later. In any case, given specified overall constraints and
system objectives, the designer may trade onc system specification for
one or morc of the others, e.g., response time for transaction variety,
to achieve his final result,

The important point is that the information system designer and
his clients cannot have their cake and eat it, too.

In any rcal setting there is always scarcity, I{ funds, technical

skill, oxr human capability do not constrain, ultimately time itself is
the avenger.
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A man may scarch for the ideal wife. He may be consistent,
lJogical, and clear in his female specificaticns, But if his specifi-
cations arc more than a few, and if they are related, his scarch may
not succced before his time has passed. If the scarcher has conflicting,
unstable, or unrcalistic values, he is in further trouble. And even
while he scarches and evaluates his prospects, they themselves (or he)
may change with the passing days.

To get results, iwost reasonable men learn to compromse. Ne who
values blondes and also warmth may trade some of both to gain a spouse,
To gain a problem's solution while the solution still has value, we may
accept less precision, tolerate less quantification, and work with sketchy
assunptions. We way also shift our values to get a feasible result,

Practical decisicn-makers, of coursc, know the moral of this argu-
ment: How you arc willing to compronise {(as well as how wuch) deter-
minez what you get.

The misery of it is that there is no good theory of how to compro-
mise in specific, complex cuses, nor how to compromise in time. At the
moment of truth, you are on your own,

However gloomy it may secn, something--if not all--can be gained
from experience; a pattern of planning and sclection can be developed,
evea a theory. (If we camiot so plan, if the world offered nu patterns
to learn, cducation itsclt would be worthless.)

Classical Cost/Ben2fit Decision Mcthods. When selecting the final

information system design values, you can procced as follows:

A. State a level of constrainis: menetary, technical, and human,

B. Formulate the objective of the system in terms compatible with
the system parameters previously discussed. Tor example, how much docs
faster response tirz contribute to the information objective? lHow much
does file varicty contribute? In practice it is difficult to come up
with specific numbers, and the effects are usually non-lincar and non-
additive as they contribute to the whole. Bur, for the moment, assume
we have the casily combined effectiveness measures. Then, just as we
conmpute the score for a football game by accumulating scven points for
each touchdown, threce peints for cach field goal, ete., we may compute
an objective value for cach proposcd fecasible systenm,

C. Select the system design parameters th-t maximize the objective,
given the stated constraints; or conversely, given a fixed level of per-
formance to be achicved, adjust the system paravcters to achicve that
performance level at the least use of resources. The results are identi-
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cal in both approaches given common performance, or ovbjective levels
a fact noted clearly clsevhere. s

D.  Repeat the pracess for different constraint assumptions (or
converscly different performance requirements as above). Make the
final sclection on the basis of the information system which has the
best cost to performance relationship for the scale of enterprisc at
hand. -

This is the now classical cost/benefit theory of selection,
Usually it must be wmodified somewhat in proctice, largely becuause the
performance criteria measures are difficult to define, quantify, and
combine., But, the procedure's hope iz that the conpromises made in
system scelection and design can be delincated and appreached rationally,
rather than otherwise. That philosophy is worth tsing--cven if you
must take some shortcuts to nake it work.

Practical CogploWJ;c_lgghﬂigpes. Several practical approaches can be
uscd to nmedify the above theorcetical selcction approach so that its
spirit smay be appiicd in the absence of detailed objective quantifi-
cation, For cxanple, both uscrs of infermation systens and system
designers may be ¢ble to agree upon given system paraseters as con-
straints or requircments rather ilam ohjective neasures, which nust
be scaled, To idiustrate, we might agrea that 2 gwven infermatieon
system to be of any use 1o us nust handle at least 1000 transactions
of at lcast five distinck types per week.

This approach eliminates a non-qwantifinblo and possibly incom-
mensurate objective measure by itls conversion inte a rcequirement.  Thus,
as a first practical approach to overall system specification ve
exploit the use of system constraints and requircements

A seccond impertant practical point is that information systen
design choices do not offer a continuous range of orportunities. Lo
exampte, we may nced to consider only several major alternatives, siuco
intermediate choices are not available. If a computing machince must
be sclected, we have a limited choice of perhaps haif a dozen levels
of capacity to consider, not an infinite nurber.

Similarly, corparisons of one benefit level to another nay be
considered in jumps. Nobody (except in rare instances and certainly
not herce) carcs about benefit improvements of one percent--cven at
fixed cost. We look for order-of-magnitude impreovenents in cost/

10, Hiteh and R, Mckean, The Lcononmics of hefense in a Nuclear Age,
larvard Un1Vo|<1t Press, Cambridge. 196h; Athenetm, Now York, 1967
(paper).
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benefit results when comparing alternatives. If such major differences
can be found, mamy of the measurcment problems inhercent in close com-
parisons vanish,

So, if wec constrain and climinate, we thereby simplify: the range
of choice is quickly limited and the choice cvaluation becomes tractable.

To continuc this approach (which we advocate with enthusiasm), we
can now invoke several otlier principles. Both of the following points
constrain systen variety.

In a given information system somc transactions, inquirics, and
reports will be much more frequent than others.  (The same paiinciple
holds true even though the cvents under consideration may be weighted
by their presupposcd importance or value for managewment purposes.) To
illustrate, we know empirically that if a firm has 1,000 customers, it

~is not unlikely that 150 of them will provide 80 percent or morce of
total gross sales. Many of the custoners on the list arc of little
conscquence in the total picture., In designing a control or informa-
tion system, the lecss frequent (or less valuuble) volume of varicty
usually may be trcated less scriously, or cven eliwinated from con-
sideration, without a definitive percentage loss in total systen
performance. (An alternative to climination of detail is its grouping
for class treatnent; the simplification that results is equally help-
ful in the resolution of system specifications.)

Similarly, it is an cmpirical fact that some forms of detail are
of transient intcrest, although other forms arc of permancnt veluc.
To distinguish between the two is to sinplify again. ‘Therc may be
impertant s»ecial cases as time goes by, but no information system
designer at i fow management users are snint enough to forecast them
all. Morcover, no rcasonable inforiation system can be planned to
hold all the jinformation that could possibly be of interest to cvery-
one in an organization over an extended time. By building varicty
and volume from those items t.at arc required over tine, those which
are likely to be of lasting importance (and those that our best fore-
casts indicate will be of major later inportance) we can adjust the
varicty of the information system to include those important items.
The remainder of our processing may then be forgotten, grouped, or
handlcd as special cases if they justify such treatuent.

The list of practical compromise tcchniques may be extended, btut
ve have cited encugh to nake the necessary point: it is possible to
find helpful techniques that can convert apn otherwise hopeless system
selectica problem into a decision of maximum efficicncy.

low these short cut strotegies are employed, remember, determines
the final inforoation systcem that will be chosen. Yet, in the abscnce
of these compromisc techniques (or cthers like them) the theory of
cost/benefit choice, though challenging, is sterile.
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lHow you compromise deternines what vou get; but without sonie
coimpromise, no practical result will cowe to pass.
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Division Two

The previous scction was necessary to sct the stage for the de-
tailed compromiscs quui]Ld to make the METEP infeormation system work.
We continue the previous argument, but now direccet it to the case at
hand.

METEP and Tolerable System Variety. From an information syslom de-
Signor's angle, Uhe £irst striking chavacteristic of the METEP educa-
tional proposal is that its information nceds demand greater inforna-
tion varicty and handling voiume than do current educoational processing

systcms.

For cxample, one cducational principle in the METEP proposal is
that students have a varicry of instructional alternatives (JA's)
available to them for cach step in a chain of inscructional progress
The increments in progress, which consist of nassing specificed per-
formance criteria (PC's), form an increasing student history. At
some designated level of total competence, achiceved by the completion
of a given number of PC's (many of which are clective), the student
graduates. In this progression no time linit is imposcd and PC nay
be demonstyated by scvers! means, including pretests vhich con ebviate
1A participavion.

Without discussing the merits of this principle--designed to give
the student more flexibiliity, involvement, more rapid progress, ctc.--
consider how an adjustment of the number of distinct JA's and PC's
available for choice affccts an associatcd information system and its
users,

As a starting point, assume that all PC's are independent and
can be selected at will, in any scquence, like items from a Scurs,
Rocbuck catalogue. [Purther, suppose that any IA associated with a
given PC may also be selected {recely by the student. In this case
cach student could generate a possibly unique historical rccord
which for counseling, testing, resource nianning purposces must be
cross-referenced with other files and summavized trom time to time
to provide management statistics on the student population.

Now consider the following oxtreme proposals for illustration.

Casec At Only one PC.  Suppose only onc PC were required for
graduation, c.g., onc¢ lengthy periodically administered final cxam-
ination. Supposc further that thiere were no cheice cf IA's; cvery
student was subjeccted to the same treatment, at the same tine, and
in the same scquence. 1This situation is the information system

designer's delight, becanse fow i€ any vecowds need he maintained
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and resource planning is trivial. The METEP proposal, however, sceks
to alter the possible consequences of such a scheme:  total inflexibi-
lity of student choice, a fixed time in the program (and its sequential
parts) for all students, and the requirement that all students progress
at the same pace in all subjects, which we know enpirically is not
possible.  hiwus, ceven though the information systen desigmer and
facility planner would like this traditional extreme, it clearly has
its educatiorual drawbacks and thc MEILP educational proposal is to
discard its cxtreme constraints.,?

Case B: A Host of PC's. At the other extreome, suppose we how
propose 25,000 PCTs and associated 1A's. To tuke a numher for illus-
tration, supposc a student nust complete 1,000 PC's to "graduate".
Since the number of ways 1,000 items can be picked from a list of
25,000 is more than astrenomical, the informatisn system nceded to
centrol such an operation, particutarly its cross-refervence and plan-
ning rcquirements, 1s of nccessity a complex and expensive operation.
licre are two conscquences of this case.

1.} If the student (or his counselor) nnst make the 1,000-iten
choice, both nmust understand and know the content of the catalogue,
This situation may be compared to the diner who approaches his waiter
in a Chinese restaurant requesting information on what to eat, The
waiter, who may have an extensive printed menu before hin, usually
has no jdea of what adl the items sre--and Fnows the diner dees not
cither., The waiter simplifics at oave and suppesls epy solls and
fried rice. If the diner should be bold cnough to request an exotic
dish, the couk ray not know how to pcpare it, or net have the neces-
sayy ingredients to do so, [Empirically, humans have little tolerance
for cxcessive varicty and quickly simptify on their own; and, more-
over, it is not feuasible to have large reserve capacity in little
used resources,

2.) As the number of PC's incrcases, the clapsed time for their
completion nccessarily decreases.  lor example, for the 1,000 PC con-
pletion criterion and an assumed four year duration for the student's
schooling, more than onc PC nust Le completed cach day of cach acadenic

—

2This extreme is typical of many Luropeaa university practices, in
vhich the student and his tutor periodically confer, and in which the
student is free to prepare himself for the ultimate evanination as e
sces fit,  In this regard, cven this one I'C upproach offers the student
cducational flexibility, but success by this route presupposes self
motivation and student intelligence above averape, as well as quality
Ltutors. Wilhoul such an clite, the method fails, and we choose not to
male the clite supposition here,
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year to achicve graduation within the four-vear period, If detailed
PC records and associated JA choice recovds are mainteined, not to
mention testing and counsceling, the tinme consumed in record-keeping
and choice of aciivities becomer a lurge part of the student and

staff day. The trinsaction velume against the information system
explodes and the response time for counscling, resource planaing, and
student choice deccision must drop to real time, The result is an ex-
ponential increasse in information processing and staf{ cosv, as well
as a reduction in the student's effective use of time., In short, with
excessive variety and volume of choice, the very purposce of METED educy-
tional proposals is defeated.  We can predict what will happen here
too. Both students and staff will scck their own sinplification pro-
cedurcs usually by grouping larpe PC blocks. Systems with coxcessive
varicty beyond the capuacity of their users to handle it fail unless
they are (ut to size.

The NMETER Proposal Vs, Industrial Ixanples. It is casy to argue that
the extrene cose (£) 15 tecnnically feasible by citing cxieting infor-
mation processing systems vhich handle even greater variety than the

hypothetical case, Tler example, departisent stores like Macy's stocl
500,000 items; some military warchouses stock over 2 miltion; and, the
Internal Revenue Service keeps computer records on approximately 80
million individoal tax accounts. What is dJdone can bo done., And, in-
deed, the information processing required to hendle Cose B, shove, 3
feasibic--if we set aside hwnan and nonetasy constraints.

However, the differences between the cited large scele information
systems and the extreme Case B are scveral,

1.} On-going, large scule information systems usually work on a
large econvmic base per transaction, or file record, Lven though an
airline reservation may cost $1-82 to initiatc and wmaintain, that cost
is directly offset by the ticket purchasce. With detailed I'C and asso-
ciated TA record keeping, up to four transactions per I'C might be ex-
pected.  Tor the 1,000 PC student quota assuncd in Case B, the cost of
a transaction is comparable to the airline system (on a real-time
basis including human input/output time). A £4,000 annual per student
cost for kceping rccords, particularly if such records do not add to
the student's cffectivencss but detract from it, is not appealing.
Morcover, we have no direct way to cevaluate the benefit to the student
or the system of un additional tvansaction so the case of marginal
ccononic decision-making that obtains for, say, order processing
systems, is not present here.

2.) Most large scalc informaation systems users need not unders
stand the total scope of distinctions contained in the total informa-
tion system.  The typical large scale system works in independent
groupings of detail, which come together ealy in sumnmary.
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When this fact holds, efforts may be highly departuentalized,
hierarchies of vrgunization impoesed, and system variety for individual
hurman effort and information processing thereby constrained.

To illustrate, the furniture buyer #t Macy's nced not know in
any detail what the cosietics buver is up to, nor do the chief exccu-
tives of that firm need or want to know the absolute detail of cuch
tramsaction in any departiment.  The mansgers Jook at sumparized finan-
cial statiztics, or spot check exceptional reports.,  Indeed, they
could not handie the excessive varicety of the total detailed picture.
The same argument ayplies to the firm's customers,

Yet, if we take seriously a hagh component of PC and 1A vaviety
in the MEIEP structure, and of fer that totusl nmenu to students, coun-
sclors, and administraters to coevdinate as an interrelated vhole, we
presuppese that both managers and custowers will be able to get the
totw] choice picture in nind so they can not enly find routes through
the mace but also findl individually satisiving and ¢ffective paths to
the completion of their respective tasks,

The nearest industrial analogue 1o the HETED proposal is the job
shop which undertakes manufacture of many distinct products, usually
in very short prodoction runs, on many diffcrent machines.  Because
the rachines are intervelaiad by the routing requirencents of cach
iter, such fucilities are usvatly pragued wath plamming, sequencing,
cos? control, and coovdination probhlens substantially more sovere
thasi the limited varicety operation. Work in process grows due to
machine interference and prodvct queuveing, or altcrnatively substantial
excess capacity nust be provided to buffer the independent opevations,
Lither altemnative adds to the cost of systom vaviety, Yet another
"buffering'" that makes such systems of ranufacture vork is increased
information handling, c.pg., cxpediting, real-time rescheduling, cte
which is just an alternative cost-substitution for excess inventlory
or nachine capacity.

In short, varicty which comot be simplified is an additionul
source of cost, and cven job shops have began to grovp and simplify
their operations by glouplng and creating indepeident sub-departnents
by product families.?

Sgg;inoqc Week, M\ Way to Make Diversity Pay OFff", October 18, 19069,
pp. 162-154, Jhxc article deseribes job shop pldnnlng in Europe and
Russia using a "fanily" grouing concept of mwachine location and load-
ing. Two articles, M. Tondow, "Conputers in the Scheols: Palo Alto",
Patapatien, June, 1908, pp. §57-02, and A. CGrossran, “ihe California
Educational ]nformallon System, nxggpl}lqy. Haveh, 1969, pp. 32-37
il}ustrates school applications that at first glance appear sinilar to
the present case.  However, although large tusbers of students are in-
volved in cach vejosted application, the sotord Keaping is for highly
independent records and files, quite coutrary to the job shop type ap-
plicotion prescented by the HETEP proposal.  the twe foims of precessing
should not be confused,
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Another alternative in the machine slion inalogue is the use of
general purpose rachine tools, often with nunerical computer control
or semi-universal jies and fixtures to promote flexibility., In the
cducational scene this approach supposces one teacher can handle a wide
varicty of subjeets and students as effectively as a specialist in cach
of many arcas. We nmust also supposc thst the teacher nay be scheduled
to do so according to the immcdiate derands of the work load. There
may be a few teachers who are both capiable and willing to uccept such
a challenging assignment and attendant uncertainty, but surcly such
flexible requirements would limit the pool from which teaching candi-
dates can be drawn,

3.) What is done can he done. 1t may be argued (sctting cconomic
arguments aside mementarily) that such information handling efforts s
the control of Junur landings and avtomated chemical plants which sur-
mount great apparent complexity, could cqually well -handle the desired
variety in an cducational setting. 'this route 1o success denmands the
reloxation, elimination, or replacenment of human constraints. Thus,
if we could elininate the teacher through the use of computer assisted
instruction, a meltitude of PC's and TA's might present no administrative
problem, The route to graduation, the diagnostics, the record-keeping,
the counscting, the tcaching and the testing could be reduced to computer
terminal input/output interaction with the student. 7The teachers could
devote themscives to creating tcaching programs that would have great
meltiplicative benefits,  And, it is possible that the cost per "pre-
cessed' student would be iess than at present if the approach were
extended to a sufficicnt base, or student population.

Such proposals have beon made for some time, and as the cost per
student terminal hour drops to §1 or less (excluding course preparation)
this route to varvicty conjures up a cornucopia of drcams--many of which
will become a reality,  (In some applications the cost per terminal
hour is already less thon §1 per hour, a fraction of the instructor's
hourly cost per student in a tvpical class.) We cen have iumediate
student diagnosis for detail--spelling, grammar, mathenatical rulces,
language translation, scicentific computation, sirmlated experience,
ctc. The techmolopy will not fail us, and the cconomics can be made
rcalistic if we are willing to eliminate also cxcessive human inter-
vention on the teacher's part in the educational process. That is
the comprowisc required in this last illustrative alternative.

Yet, if the cducational system omits the dircet human interaction
required to achieve the lutter form of success, it thereby relinquishes
also the variety of cultural vaiues that socicly transmits to its
young through their asscciation with other individual hwan beings.,
Even sctting aside the problens of creating computer programs that
could cvaluate the quality and impertance of a student's written theme
or screen his other forms of creative <! tort, it should be clear that
an antomated system rust standardize its ocedures of selecting eox-
cellence in non-logica’, non-quantifialle areas vhere human judgement,

397



O

ERIC

Aruitoxt provided by Eic:

intuition, compassion, and redemptive sense can admit and will accept

a varicety of cevaluntions, as well as puss that abildity along. In short,
although the superficial prowise of automated teaching and adninistrative
systems is the promotion of greater variety of student choice and exper-
ience, it may well turn out that such variety is an itlusion. We may
end up producing virtuosos who expertly generate variations on a theme;
but the constant theme itscelf will be set by the computer program that
evaluates BEnglish 1, or its equivalent.

The Law of Excessive Variety is with us still; in the latter case
it just manifests itself in a8 nore insidious and disgnised form than
before,

So cven though it is possible to handle large-scale systems with
success, we must compromise to do so.  We pay morce (enc way or another)
for increascd varicty and increascd flexibility. That must be a fore-
gone conclusion, We also never get around the need to make a compronisc
with the ultimate variety that can occur in any sclection process that
offers any range of alternatives. ‘That necessity, teo, is a feregone
conclusion,

How shall be compronise, and how rmuch shall we pay for varicty,
in the present case at hand--the METEDP proposal--for incrcased flex-
ibility in the coucational process?

Fecasible Constraints for METEP Contrel. Witheut going further into
detail it should be clcar that the authors of this Section are in favor
of gross simplification in the degree of METEP varicty--at lcast at the
outset and undes 1970 cconomic and human constraints. Our industrial
expericence as well as information handling theoxy can lead us to no
other c¢onclusion.

Although we are in sympathy with the aim of more flexible cduca-
tional cxperience and a reasonable varicly of PC and associated IA
choices--which nay offer the student more flexibility, satisfaction,
and timely progress--we arc &lso of the opinion that an excessive
range of choice would be detrimental, confusing, and frustrating for
the student, as well as cumbersome, costly, and possibly chaotic for
adninistrative planning and control. We have not been able to convince
oursclves that there is a direct and infinitely continuing relationship
between increased educational variety (with correspondingly increascd
costs) and cver-increasing direct benefit to the student or to socicty.

Within limited ranges of variability, then, we do view the METEP

proposal as lLencficial and feasible., But it is within limited variety
constraints that the following information handling proposals are made.
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A~PQPEh Mark., To provide a feasible design we now suggest an infor-

nation processing and control systen for METEP that will mect clearly
fcasiblc ceonomic, tochnical, and huwnsan linits, We sketch the najor
assumptions herz, describe  the detail in Divisicen Mhree.  Then, in
Division Four we indivate the eatensions and varviations that can be
made from our standard of comparison,

Although our bench mark system is based upon our best exper-
ience and theoretical knowledge, it too represents a compromisc--an
arbitrary choice based upon what vwe Kknow about information systems,
the METEP progran, and the limits sct by both., Most standards, in
fact, are asrbitrary, thongh necessary. So is the following prototype
design specification arbitrary: it is a fcasible point from which to
work,

Some Feasible Assumptions. In the initial view of a pxopOQeu HETED
systcm, our pedagogical colleagues indicated an interest in record-
keeping for upwards of 20,000 PC's {and the corresponding nmuber of

IA variety). 1t was our initiul opinion, for recasons licrctofore
delincated, that for lhwnan, cost and technical reality, such a di-er-
sity would not be feasible in the present setting.  After numerous
discussions, the total list of PU's and associated IA's was reduced,
for thirteen pedagogical arvcas, to 717 PC's and 1521 IA's, as detailed
in Table 1. Such a list is clearly teasillc from an infotnaticn pau-
ceasing point of viaw, and ly June i0, 1504, we had accepted these
upper bounds for further study.

41In the computer simulation described elsewhere in this report the
total nusber of PC's used was 581, and the votal numbere of associated
IA's was 948, These numbers, somexhat lower than those shown in Table
were for "Generalists” only, and did not include any specialization.
Further, the simelation runs reported required students to complete all
581 I'C's, except for those waived due to pre-tests,  In this sense, the
simulation focused on scheduling problens and student choices over time
not to a student choice of given PC's trom a larger list. 1he vequires
ment that all PC's in a given list be completed was a necessary asswnpes
tion in the prelininary simulation designs. However, following the
METEP philosephy, later choice patterns in practice witl permit sclec-
tion from a larger PG list of which Table 1 is typical,
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INTTLIAL SPECTFICATIONS FOR PC ARND TA
VARTETY TOR A JEASIBLE BENCIL MARN DLESIGN
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Arca pC # IA #
Social Studies 122 297
Early Childhood 27 60
Lanauapge Arts 78 204
Human Relations 145 310
Math 76 130
Behavioral Arts 94 170
Science 175 aso

Total: 717 1821

- -~

It was nevertheless our vicw, as discussed in bivision Four, that
further simplification aad organization would be necessary fur human
understanding of the system and pavticularly for the scheduling of
resources.  Although these initial simplification arguicnts weve later
found to be a valid nccessity in proctice, we nevertheless preceeded
to develop a bench mark informetion system design that vould handic
the required variety of PC's and IA's, as stated in Table 1 on a onc
week batceh updating basis, for a volune of 8§00 students at approximately
$100 per student annually (a cost which equals about 3% of total annual
educatignal cost per student, and scemcd to us foasible os a stavting
point).S Ne further presupposed that re durce scheduling would be on

PN

SThe actual cost per student ¢* rpost institutions ranges from $3,000-
$4,000 per ycar, when all costs, both operating and capital, arce con-
sidered. 1hus, the $35 million operating budget of the University of
Massachusctts, when divided by 15,000 students, provides an operating
cost per student of over $2,000. Amortized capital costs fer buildings,
cquipwent, cte., when added to that sum casily bring the total figure
into the $£3,000-84,000 range. In the financial scction of this report,
an annual $1,%80 cost per effective student is cited for present School
of Education operations, with a projection of 31,967 under the MNP
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a manual basis at this time, but that the bench wark systom must provide
both historical aad Torecast assistance to resource planners, be thev
cither a centralized or a departumentadized group of persomnel.  Within
the specifications and assuspticns cutlined abiove, the information
system of Bivision Three is feasible and may be modified, as therein
indicated, to shift with later alterations in system specifications
without drastic revision of our preposal,

S(continued) proposal. These latter figures include only the salavy
costs of instructien and administration, plus some allowance for special
laboratory facilitics and equipment dirvectly attributable to the Scheoi,
and therefore exciude all additional operating costs, as well as capital
costs. Addition of the omitled costs brings hoth the oversil figure
used here and the specialized figure used later into apreemcnt. Finally,
for the sake of comparison, the net instructional cost per student at
the University of lassachusetis, as reported in the AAUP Lulletin,

June, 1969, p. 231, is §803 per student. This figure may be reconciled
with those given above by the addition of all costs not due to profes.
sional instruction salaries., Further comparisons made in this Section
are bascd upon the $3,000-$1,000 gross cost, first explained above.
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Division Three

The current technical statce of managoment information system art
as well as current design methods have been reviewed elscwhere.©  Briefly,
major interest revolves abovt file structure and content, as well as how
such files are tied together by processing procedures and input/output
requircnments.  Although file accessing techniques are well developed
not only in general but also for specific applicatiops, file structure
in a given casc can be improved only when actual statistics of use have
been obtaincd. Thus, nmost existing information systems of the type de-
scribed hercafter, rely heavily on redesign of an initial test system
once the fucts arc in.

For example, if certain transaction types, or certain file cate-
guries in fact show higher than average activity rates, the identifi-
cation codes and file structure for these seloected itoms may be altered
to increase processing cefficiency. 1f some file categories arc never
or seldom used, they may be clininated or groupced with others, to re-
duce file complexity. Yet, to perform such refined improvencnts we
must know how the purticular users of a given system will in fact use
it.

Thus, in addition to the provision of initial contrul, one purpose
of the propo~cd heach wmark system iv to gencratc historical usce stuatis-
tics that can lead to later redesign. Since we do not now have such
figures, we have used our best estimutes of what will be necded for
the METEP bench mark design,

File Types and Structurc. The proposed system cmploys four files,

structurcd initially as in Table 2. (In that table, the file content
and format appear in the style of a COBOL language DATA DIVISION and

0¢. A. Cuadra (Ed.) Annual Review of Infourmation Scicnce and Technology,
Vol. 4, Britannica Revicws, Civicapo (Oc¢tobrr 1U6UY . ThIs volune, spon-
sored by the Americen Socicty for Information and the National Scicnce
Foundation covers progress through 1968. Scc especially Chapter 2,

R. V. Katter, "Design and BEvaluation of Information Systems', and
Chapter 4, M. L. Senko, "File Organization and Management Information
Systems."

Sce also Dutamation, November 19069, “File Management Systems: A

Current Summary', Carolyn J. Byrnes and Donald B, Steig, pp. 138-142,
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is largely self-documenting, althongh we shall review the details
momentarily. COBOL is a <couwputer language widely used for file muni-
pulation, and is in standard U. S. Government usce for this purposc.)

The four files are: (1) a student record file, (2) a2 resource
record file, (3) a PC catalog, and (4) an 1A catalog. ‘lhe latter two
files arce to be used as o wnit; the separation is for technical proces-
sing efficiency rather than for logical reasons.

The student file contains a record for cach student in the syston,
Lach such record is divided inte two parts; the First, a "header" con-
taining complete student identification, test profiles at catry, cte.,
the second prrt is the historical record (which may contain a different
nunber of entries for cdach student, or for a given student as tine
progresses).  The student history details the PC progress for that
student, In the file description shown, we have first assymed that
the PC history will not exceed 999 items, but this may be extended as
necessary. The PC record segment shows the PC chosen, the date started,
and the date completed. One ficld has been provided for indicating the
IA chosen f{or a given PC, should that informuatlion be of permanent in-
terest (by student). Tor example, we oy wish to know later if studertis
of a certain type consistently sclect one 1A {for a given PC. The DAIE-
COMPLEILED field will be vsed to record, in addition to actual PC com-
pletions, other possible outcones of the PC cncounter (withdrawnls,
failures, substituilons, repetivions, ete.). See later divcussion
of transaction types,

The revource file contains a listing of all available rescurces
that must b- Slanned for or scheduled, inclading husan resources,
physical spac., and equipment. A historical portion of cach resource
record provides both for a recopitulation of which rescurces were uscd
at what time, and also for a precormitment of resources, before they
arc conswacd, for the purposc of capacity checks. For cach resource,
we also have "availability" fipures, in teiws of hours thit nay be
committed per week. ‘Through appropriate identification codes, the
particular resource indicatced may be ied to a given individual, voom,
or piece of cquipment.

The PC file lists all PC's currently availahle to the educational
system, with the corresponding PC code, for later statistical analysis
by area, by group of PC's within an areca, etc., together with a variable
length cross-reference list (which ties the PC file to the IA file) to
avoid repetition of JA detail in the master cutalog. ‘This is so, be-
cause in some instances, onc IA may satisfy one or more PU's as well
as vice versa.

The IA file contains a listing of a1l the IA's currently available
to the system. Lach Th record contains the required rescurces that
necd be committed for its completion, as well as a historical record

of thut TA's selection and usc. Noie that {rom a given I'C record, we
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TABLE 2

FILE TYPES AND STRICTURE

VDATA DIVISION.
FlLE SECTIUN,

Fu STULENT~F l Lt ~oCURUING
HKELCURWS ARz STANUAKRLU VALUe OF
WATA RECORU

-FilLte

Mmoot S5 UBINARY nyFok UENLITY.
JULNTIRICATIUN 1o

IS STULENT—FILL=DATA

LABEL
ESOTULLENT~DATA

vl STUDENT-F ILE~-DATA,

e

HEALDER-R=ZCORD .

03 STUDENT~NUVBER PICTURE IS 9(7%e
03 CTUDENT=-LAST=-NAME PICTURE 18 A(2C)e
03 STULENT=F IRST-N/ME RPICTURE 18 A(o) e
03 STUDENT-SEX PICTURE 13 Ye
[V)¢} STUOLIMT~LCCAL-ALLKES S

064G STATE PICTURE 1S A(Z2)e

04 LITY PlCTure IS AlIw) e

04 STReET PiICTuwe IS 4(20).

04 Zik-Cout PILCTuNE 1o Y(D)ye
O3  STULENT-LUCAL=-PHUNC PLOCTURE 1S 9(7)e
03 STUDENT=HOUML=ALVIc D e

04 STATE PICTUIR: 1S A(2) e

04 CiITY PICTURL 1S atlo)e

04 STREET PIZTURE 15 A{gD)e

o4 ZiP-CQOLE PICTURL IS 'J€D)
03 STUUENT-HuME—-PHONE RICTUIkE 1S Y(10)e
oJd STUDENT~MAJUOR PICTURE 1S Y9(c)e
03 STULENT=SuL-~MAJOR PICTURE 1S 9(g)e
03 STUULNT=PRUFILE ULLUKY ¢ Timcse

04 STUDENT=PRUF ILE=RELURD RICTURE 135 Y(o)e
03 STULENT~PERFURMANLL=~UATA  PICTURL 14 S{o)e

ve STUUENT =R iRkE OvAaNCt =L e wlilux S 1
prieiNuiiNg

c3

VATA=kECURU e
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AVAILABLE AT TIME FILMED

Tu Y% TIMES
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Fu

Fu

PC~FlLk

RECOKUD ARt STANLARU VALt OF

TABLE 2 (Continued)
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02

oz
02
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D
[

0i
02
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0z
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vz
02
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04 P~C,
5 P-C=AitA RICTuRE 1S A{C)
= P~C~5Ud—-AkiL A PICTURG 15 A(g)
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may rcfercnce all the legal JA choices that a studer: sy maks, and
thereby check cach asserted student [A choice for a given PC aguinst
thosc IA's specified for its preparation.  Similarly, given a number
of student choices for a legal TA, we may tic that set of clioices in
sunmary to the corrvesponding resource record by virtue of the cross-
reference between recource and IA provided in the IA rccords shown
in Table 2.

The PC and IA files, of course, will contain the varicty of
entrics specified in Tabic 1 of the last division.

Fiic cross rcference. A carcful study of Table 2 will rcveal that

cach of the jour files mentioned above is even further interrclated,
and that the set of files as a whole may be considered as a planning
package.

To illustrate, the student file relates cach student to the PC
file by means of the student's rhoice sequence of PC's, which, if
that historical category in the student record is used, also gives
a student 1A cross-reference,

Similarly, the PC and IA files can be related to the resource
file, as previously noted, so that proposcd student PC and IA choices,
as obtained from the student records in supmary may be expanded into
speci fic resource projections for future planning, as well as for the
development of historical statistics of actual PC/Ia and resource use--
by virtually any breakdown desired {or management reporting,

Using the proposed file structure, for cxample, we may deteimine
the efficiency of resource use by category (or by individual resource),
study proposed student choices versus actual results (both by category
and over time), determine the frequency of I'C and JA choices and their
utilization (a number uscful in grouping or expanding the PC and 1A
offerings), and also make a number of statistical aiclyses of student
background, history, and perforimance, as they are related in combina-
tion. (Appendix A to this report indicates a random sclection of over
fifty questions that may be answercd for management purposes by a pro-
per manipulation of the file data proposed here.)

As a tcchnical point, note that the student file, which is here
proposed for tapc implcementation at the present time, is casily cx-
pandable for more students as well as more PC's and more historical
items per student. On the other hand, the resource file and the PC/IA
combination file presents a technical limitation upon file item count,
or file length, Tn the latter case, for processing ease, the PC/IA
and rcsource files have been planned for storage in the computer's
highest speed, and most costly form of memory device (core storage)
so that processing of interimediate detail need not be detained by the
need for scquential file secarch (as opposcd to dircct, or randon,

access to the information necded).
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File foraat modification, ‘The files shown in the detail of Table 2

arc not supposcd to be 11 the most efficient format that may be possible
once the use statistics of PC's, IA's, and resources are known, Indeed,
we fully expect that o later reformatting of all of the specified files

will be Loth desirchle and necessary to achicve the greatest processing

efficiency, as well as to achicve improvencnts in managenent contrel of

the educationul syston.

e should note, however, that the essential catepories necessary
for planning and statistical usc analysis hove been provided in the
stated design of Table 2, and that Jater reformatting, reorganization
of files, and requisite simplification can procecd on an automatic (i.e.,
computer programmed basis) if the initial data have been collected in
its detailed fovm as shown. Thus, we may casily growp, climinatce, and
otherwise reorgunize the detail if it is ot first prescnt, and for that
reason, we have entered into the initial file design those categorices
which to us appear vclevant to the current preblem, or its forecasted
scquels,

As will be cvideat later, howeover, it was our intention in speci-
fying the files of Tuble 2 to provide sufficient generality of design
so that later moves tou, say, rcal time as opposed to batch processing
would not neccessitate complete loss of our previous work. Indeed,
with relatively simplc rccoding and reformitting of the presently
suggested files, the prowoscd syetem could e weved {rom a buatch
oy“ru‘;»“, as cpecifiod in this proposal, fo its real 1iwme counter-
part using remote terminals and the airline reservaticn analogue
when such a move can be justified cconomicully, We believe the real
time alternative not to be feasible economically at present.

File Proccqqlnr and aystcm_Opnlﬂt10J¢1 PIOL(QQ{O Figure I illustrates

the procedural scquence for operition of the proposed vvvagcront infor-
matxon bystcm--u51ng the four files described in Table 2.

First, commencing at "START" the systen is initiated by the
creation of the student file, the resocurce file. the PC file, and the
1A file from current plaming data {c.g., what rooms, people, and
equipment are available, what PC and lA types are available) and from
incoming student rccords.

Then, the proccdure starts with an initial precommitment of
students to PC's and their corrcsponding 1A choicues, cither through
counscling or by standurd starting criteria. Once this initial as-
signment has been made, the system now procceds to cycle. As reasoncd
later, we suggest a onc-week batch processing operation for initial
experimentation.
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File Processing Sequence for Management Information System. Optical
inputs, lettered A through L, provide file update after initial files
have been created. Periodic reports, numberved 1 through 5, provide
information for counseling, scheduling and management control. De-
tailed structure of files, input records, and reports is discussed in

test.
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}IU%&MZ_FU>1L110H Types and Qutput Reports,  In Figure 1, we show five
types of input transactions, identified by Jetter and indicated in the
figurc by dashed boxes, and five outpul reports, identified by number

and indicated in the figure by double-1lined boxces.

As ua conscquence of the initial student PC-1A sct of cowbinations,
we may generate (1) a student status report, showing in whole, or in
part, the student's current recerd of assignments together with as much
background data as may be desired for counszcling, (2) an crror report,
indicating illepal PC/IA cowbinations, datu ‘nput crrors of other types,
and such detail as may be necded for technical correction of proceduril
processing crrors, and (3) a resource analysis report, indicating in
sumnary the resource need in relation to the sclected PC/IA combinations.
In later cycles through the procedure, it is intended that the student
be able not only to confirvm certain PC/LIA schedules, but also to indi-
cate his intent to wnke such selections, so that the later resource
reports will indicate the resources nceded to fulfill future student
demand. T

Thereaflter, the students pass through their experiences, and as
a conscquence of then gencrate a nunber of iuputs (B-12) through coun-
seling, through testing, or throuph plan altciautions which may occur
in the interim. Similarly, alterations in available resources arc
also entered here.

Thus, the next inputs are student "grades' recorded as "pass"
or '"fail'" for a given PC, counscling input of desirable future PC
and TA choices, resource changes that may be necessitated frem tine
to time (additiens, deletions, changes in capacity, ctc.) and updates
to the student file (student additions, delctions, pretest results,
transfers, repetitions of PC's, ete.)}.

With ‘'is data in hand, we may then repeat the update operation,
tis tiw » nlanning purposes of the administration, not for the
student, 1h secnndary run, indicated in the solid box above the
transaction in, ut  (B-E) produces two reports numbered (4) demand
report, and (5) resource available repert, ‘lhe purpose of these
reports is to facilitate intcrnal resource planning, i.e., the an-
nouncement of the future availability of specific PC/IA choice cate-
gories. This step presupposes that both students and counselors are
at the time aware of student “grades' in cach PC, and are sware also
of any individual student changes in status reports (an intermediate
copy of studenl status report (J) can be provided on special request
for individual analysis). ‘the lauter still rcmains on a batch basis
in the present scheme.

With reports (4) and (5) in hand, we move to two unnumbered

dashed boxes, which indicate manual operations of scheduling decision
and P'C/1A offering for the next cycle period.
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We now pause in our system description to discuss the reasoning
and logic behind the manual planning steps.

Scheduling and Allocation of Resources to Meet Demand.  In the pro-

cedure of Figure 1, we purposcinlly Teft to wanual and human operation
the development of schedules and resource allocation, although it might
appear that this is one step in the overall system that should have

been automated, Because of that step's difficulty, we reasoned differ-
ently.

First, most existing computer programs that successfully schedule
students, staff, and resources, arc not alporithmig, that is, they do
not proceed by a mathematically defined step-by-step scquence to a
guarantced solutlon. Rather, the successful procedures are highly
heuristic, which is to say, thcy use ritles of thumb or experience,
however soph1q1Luitod to generate the finul plan.  (For the current
state of thi: art, sce Chapter 4 of Cuadra, op. cit., which revicews
applications through 1968 for both schools and job shops.) The neces-
sity for this | nristic trond appears in most scheduling problems of
any consequenc , since most are too complex for present (and perhaps
forsccable) algovithmic implementation: the mathenmatical procedures
that might work in such combinational problems are nect known at present,
and, if they we.o, the computational time rcquired for an "optimal®
solution by such techiniques would likely bz excessive. In fact, the
problem of scheduling job shops, to which the METEP educational pro-
posal is analogous, is one of the wost difficult data processing tasks
that can be imagined. So we stepped around it, knowing that we faced
a situation of ultimate varicty and human concern,

Sccond, it was our hope that by leaving the scheduling nroblem
to humans, on a decentralized basis, we might learn what heuristics
might apply and be humanly acceptable in this case. We were not dis-
appointed by this approach,

Commencing in September 1969, to the date of this report, the
pedagogical team leaders at the University of Massachusetts School
of Lducation were confronted with the problem of scheduling their
resources and their students as best they could. They succeeded with
their cxperimental groups by a varicty of mecthods, most of which
invokcd the same principles of simplification previously discussed
in Divisions 1 and 2,

Without going into excessive dctail, herce are two approaches
that werc used:

In the mathematics areca, a four-week time horizon was developed
for scheduling personnel and students, with an IA sequence of that
duration which would lecad to the preparation for a number of grouped
PC's. To provide flexibility, hewever, this offering was rcpcated on
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staggered starting dates displaced one week each in time for four offer-
ings. ‘Thus, although the staff and facilitics could be planned for in
advance, a student could place himscelf in any one of four groups, and
pick up the propress in any one of them as he sclected, This practical
method provides the illusion of flexibility in combination with the
actnal rigidity and look-ahcad required for stable plunning.  Aad, in
coming to this practical result, the personnel invoived bepan te ap-
preciate the nccessity for simplification, cven when clectronic con-
puters are available for yecord Keeping., In performing their sinpli-
fication {(by grouping IA's), the personnel employed their highest

human talents--that of pattern recognition and the exercise of valuc
sudgments in decision-muking.

In the language arts area, a complctely different upprouch was
used., Although a five-week time horizon was selected, and formul
lectures developed daily {for that period (with onc IA experionce for
each PC), here too the nced {or advance pre-planning was recopnized
and exerciscd. To provide flexibility for this {ixed segiment of live
presentations, this group chose to record the live material on magnetic
tape, which presented an alternative sct of possible expeviences for
students who misscd or chose not to atlend the live performances.

The scheduling of students to the live offerings or to the alternate
tape experiences was conducted within this arca on a siudent signup
basis. TFor exampl=, tupe playback cquipment was on a signup basis,

so thui students themselves asswocd the burden of their own cosuit-
nents--cven though the facilities were fixed in cuanacity over time.

In this instance, checks of student progress were nxintained manually
(in fact on a lurge chuart on the back of the suvpervisor's door) so
that the total picture of group progress invalving 125 students

could be monitored. ‘The latter record of results is casily automated,
although the scheduling is neot. This successful supervisor also
walked around the problem of scheduling by having the students schedule
themselves informally, and only retaincd the results of the student's
own cfforts for analysis and revicw.

With this cxperience in hand, we see no reason why therce should
not be a diversity of planning and scheduling methods in the total
system, nor why this is not a beneficiul policy for tcacher cducation
as well as an cconomy of processing and control cfferts. Indecd, the
only essential we sce to bring these diverse metheds tegether in the
vhole is to provide the depurtmentalized planner. ne guide to pro-
spective student demand and resource need as welil as to provide
reasonably current records of individwal student progress fer review,
as provided by the scquence illustrated in Figure 1.

In this vein, at a mecting on November §, 1969, we agreed with
the pedagogical team leaders that a onc-week plamning and reporting
period would be more than sufficient for implementation of the present
plan, and that such a data processing effort was fcasibie, provided
the arca supervisors scheduled their affairs as they had already done,
of necessity in their experimental trials in periods exceeding once week,
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Completion of the Processing Cycle. Returning now to the details of
Figure I, we proposc that as a consequence of the administrative plan-
ning rosultlng from reports (4) and (5) advance offerings of PC/IA
combinations bLe made available to students, preferably as far in ad-
vance as possible.  Such offerings, when limited, can bLe handled on

a manual basis; or, if extensive, can be checked fer feasibility
against the rcsource file as a special run, (In this step, iv may

be desirable to have the resource file available to u limited number
of plannces on a rcal-time basis, although not to students. Onec or
two administrative planuing terminals, cven at this time, may be
justified for trial-and-error utilization of resources in advance,
Such intcrmediate administrative experimentation may reveal more
cffective heuristic rules for future planning, and we consider this
step a potential benefit in tcacher and administrator cducation,

This possible intermediate experimental secquence is not shown in
Figure 1.)

We forsee that thc result of the human scheduling effort noted
above will be made available to the student body as an upcoming list
of offerings which may be commitied, on a first-come, first-served
basis. Thus, to cite onc practical method of implementatlion, limited
resources could be reserved by students by their own signup until the
resource was exhausted (as noted for the language arts experience to
date) or handled manually on a large display board for room and equip-
ment assigmments on a group basis.

Regardless of the method of studeat-resource commitment, we
end up with that cross-reference for historical purposcs and can now
input it into the system, via the student input transaction, labelced
(A} in Figure 1,

Data Input Forms and Means. We have suggested elsewhere that optical
input forns be used, even for the weckly update system proposed as a
starting systei. Ihl form of input is casily organized, and eliminates
the intermediate cost and delay of card key-punching, presently familiar
in industry. The optical form of input is natural in the educational
setting, since the same .quipment can be used to accept student and
counselor initiated input using a pencil for both file updates and

test administration. (For ecxample, a typical device for this purpose,
the Digitek optical reader, is widely employed for test scoring, and

can be programmed to provide either test scores or data cards for

direct computer input. A highly underutilized unit of this type

happens to be available for interim experimentation at the University
of Massachusetts.) For alternatives to the optical input in our
proposal, sce Division Four,
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Data Output Forms and Mcans. At the start, we proposc that data out-
put reports be provided in havd copy, or pnpc form. Using this proven
approach, cach student aml counsclor can te provided with a pernanent
historical record of commitwents and progress,  Similarly, an casily
read historicul record can be nade available to administratove planners
In later modifications of the proposed system, it is possible, first

on a limited, then on an expanded scale to provide students and planners
vith access on a renote terminal basis to iwmediately pertinent data
should tiiat be nccessary as cycle times are reduced.  However, with a
once-week cyele time, and hopefully « more lengthy planning horicon,

we scc no present necessity for a real time ingquiry, with the possibie
exception of adwinistrative plamming--perhaps nzing simulated plonning
tests as described in the sinulation scction.

Some Technical T'ropramming Details. Following the present technical
trends in 7 nﬂnugcm"nt 1n‘01mltion p10c0<<1nv design, we propesce that,
wherever possible, programs written to implement the suggested pro-
cedures fallow a "format independent" .t)lc in which data formnts
uscd for both input andg outpit can be changed at will as possible
file inprovements change the data base, or file structure

This fcat is possible for input changes by providing a file-
supplicd record, or header, vhich precedes the normal data records,
viidch itsell spocifics the format an which the Jatoy rocovds will
appear. thns, although a computer progrim may he written peneratiy,
the precise fornut of each data entyy may be left to the time of
exccution, and a standard processing procedure may by this mrans be
made amenable to variations in centry format. This form of advanced
programuing is highly desivable for procoessing experimental files,
and is suggested in this casc.

Similarly, by scparating the main precessing program from f{inal
output cditing and report generation, and by further transfer of the
nodificd input forsats to latev cditing modules, as is possible with
advanced programning techniques, which we shall not go into here, to
make output reports data-base independent in regard to shifting inpnt
file formats,

Although this approach is not widely used at present, we suggest
that it is desirable, as well as feasible, for the system herctofore
proposcd, and that, because of the likely changes in the PC/IA files
in particular, future investigators heed this point with care. (Sce
Cuadva, op. cit., thapter 4, suamary conclusions.)

The Munapement Inforration System and Other Efforts of jy}:“P:olccl

The management infornation ¢ syzten desceribed in this section is tied
dircctly to cther parts of this re port. cspecially thn sirulation pro-
jeects and trials (sce Section V) and the cther managenont policy regom-
mendations (sce Section 111).
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Scldom do administrators or uvscras of an infeormation system ap-
preciate the variety of questions thuat may be answered by specification
of inquiry categories from cven a limited set of those available, nor,
regretfully, do they often appreciuste the difficulty, both human and
technical, which muy be encountered in answering questions that have
not been anticipated in dvance of their need.  Appendix A will illus-
trate the forwer ability, but only forcesight can assure thut the infor-
mative detail that may be wanted on o historical basis will, in factl,
be avaiiuble when requested.

The inforpation system proposed in this scction as a feusible desien
for the METEP project's implomertation provides an exceedingly wide range
of information. ‘he systen proposed also provides close control of short-
tevm plans at minimal cost, a topic which is the subject of the next divi-
sion. But, the system as prescatly outlined does not presuppose cover-
age of all inquivy types that could occur in managenent criscs of the
future,

Our sugpested design is not for instantancous status inquiry and
instantancous planning or for long »ange prognostication or contrel of
strategic cducational values. 1t is a bench mark systen fron vhich to
work, both in cost/effectivencss cvaluation and later systeins analysis
on an internediate time scale busis,
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Division Four

We now turn to a discussion of system costs, benefits, and sug-
gested extensions due to future cceononic and technalegical changes,
First consider the bench mark case of the last division. Then, ve
progress thyough an wnalysis of cipht other alternatives, specified
by widely differing values of student PC volume. By this procedure
we reject six of the nine alternatives as unfeusible, and finally
concentrate upon the three remaining feasible cases. Finully, we
turn to more detailed adjustments from the bench mark.

Pricing the Bench Mark Case.” fo provide a starting point for cost

estimation, we have made the following assuaptions:

1. Students in system: S00

2, Number of IC's in file: 1,000

—— ——

3., KNuvher of I'C's to completion: 300
R 2R !

4. Nunber of years to completion: Two
PAK et

- —

"The numbers used in this cesting comparison have been selected to pro-
vide case of computational uaderstanding, and are corcwiat differcni
from thosc indicated in the simulation chapter for scveral reasons. As
previously neted, the siwulation data included 581 PC's and 948 IA's.
Of the 581 PC's listed (or the simuiation, all were requived of cach
student, cxcept those pire-tested successfully. The requirement fov
completion of the total list was a technical requirenrent of the carly
sinulation program, since no data was available on the prebabilities
of student clective choices of PC ulternatives. After pretesting,

the nunber of PC's required of the simulated student dropped to about
400; and, to obtain graduation in rcasonable time periods, the simula-
tion showed that only about 70% of those 400 PC's could in fact be re-
quired due to resource conflicts over tine.

The net effect is that simulated students usually “tool' roughly 300
PC's, as shown in this section. 7The authors of this Scetion believe
that the student choice of 300 from 1,000 possible PC's will more -
nearly approximate operating reality than the ''total” or "70%' require-
ment assumed in the current simulation. Mercover, the dollowing argu-
ment and its comparisons follow from the transaction rates demanded

of the information-processing system as the number of required PQC's

to graduation increascs, so trat the straight-forwvard arithrctic uscd
hercafter can be modificd vith case i the total nurber of IC's required
increases or decrcases.  Thus, given the explanation above, the re-
mainder of this Seetion js completely consisteont widh the simulatad
results, as well as with vhat we consider to be operating reality.
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Jdurber of days per acadenic year: 150

Nusber of 'C's reauired per ¢ day for 1wo vear corpletion:

300 VG s /A0 J‘\\s = 1 0'C par acudenic di\'

Nunber of cffictive 1r'nssattons per 'ty Pwo (One initiating

a PUand ond TeTminat ing a e

Porsible vayziations in Tronsaction input:  Depending upon the
advance sehedul ing voluad and £ivs151012 scheduling succoss,

the nuber of tronsactieons estimated in (6) and (7) may vary
upsard, c.pg., if scveral transactions are required to schedule
for onc IC, if sceveral tests ave required, if PC's are re-
peated, dropped, cte., the nuiber of transactions per day

could casily double or triple. On the other hand, if PC's

arc more tightiy groupcd, if students batch theirv transactions,
say on rwltiple entry forns, and if wost)y historical, rather
than scheduling informaticon is waintained in the files, the
muber of transcctions cculd drep to less than our estimated
tvo pav day. 1L is our hope that cvery day pressures will
cnuse the leétter route to be followed by the syvstem's students
and adrdnistratorz.  If this is so, it is our opinion that

one cffect will offsct the cother, wnd that our cstinate of
about two transactions per day, as computed over a week ov

a renth, will hoid, Tt is on this ssurption that our

furthier cost cstinates will be made.

Bstinated cost ner transaction: Twenty cents cach.  This
c:t;:ufF'}auludcs the cost of input forns, data conversions,
computer precessing, and output roport generation on a wecekly
basis., The effcetive cost per input transaction nuay vary
upward or downward from our estirvatoed figure depending upon
the frequency and variety of special reports requested and
provided. Our estinated transaction cost excludes (a) these
persennel costs that nay he associated with tost aduninistra-
tion, (b) those peisonnel costs that nay be associated with
hunan analysis of outp repoits, e.g.. for commseling
purposes, (c) overicad costs associated with space require-
nents, and (dj costs of manuel schoduling as required for
the proposcd system.  The estimated cost of twenty cents per
transaction is based on expurience with similar record-
kecping systens, and is not based on detailed timing of
computer runs nor upon the simlated system runs of the
overall systen, discussed clsevhere in this repert. Finally,
the cstimted transaction cost does not include the costs of
original file construction, nor the coits of progrumming the
proposcd beneh nark systen.  These eone-tine costs will Le
treated separately hercafter,
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10. _Direct cost per qtudontwpcr year. Bascd upon the above
assumptions, we arrive at a cost per student per year of
$60 = 2 transactions per day x if0 davs per year x $0.20
per transaction. (This figurec is about 2% of totul educationnl
costs with present methods of instiaction, which average $§3,000-
$4,000 annually.)

11, Totsl record keeping cost annually for the bench vk systen.

Bascd upon S0U scudents in the system, a direct xultapl:ca(:uh
provides a dircct cost of $18,000 mmnuilly for the systenm.

12, _Added cost for ovevhead items. $40 per student per yeor.
Of this total, $15 may be aftributed to the creation and
maintenanee of student master files (including initiation
of and changes to the student header record) as vell as
incideatal naintenance of other master files not reilated
dirvectly to student transaction voluwe, and $25 nmay be at-
tributed to special reports, und persoanel costs required
for manual schuduling.

13, Fotg}nggjj_ng <tudqn£ lhux in total Ve ho\c $l00 pcr
costs of t»stxng and uoun<cllng 1h1> fjguro now Jcpnoscnts
about 3% of the student's preseat cducational cost, or about

2% of projected costs per student under the more flexible
LILP cducational philosophy.  (Suv aepurt secltion o cost
fcasibility.)

14, Total system cost. Again. following the line of progression
above, TWith an S00 menber student body, at a total of $£100
per student, ve have a total information system cost of
$80,000 per year.

Benefits Associated with the Bench Mark Systen.  The bench mark systen
offcrs a nunber of fcaturcs not casily “obtained fronm present ncthods
of rccovd keeping.,  Since the cross- reference between the four files
(Student, Resource, IPC and 1A) provides flexible conbinotorial analysis
of results, the system provides a data basce for later analysis of what
was planned versus what actually occurred. This comparvison forus a
basis for management adjustiaent and contvol of the system as a whoice,
Although this feature may be cuhanced or degraded by an increase or
decrcasc in file complexity and the detail of transaction veporting,
it is our hclicf that minor deviations from the level of detail) sug-
gested will provide littie if any dircct benefit changes. liorcover,
the bench mark system provides continwing plan versus accouplishment
reccords for the student $o he may monitor his own progress on a rore
frequent basis than is usual in present acadenic record keeping, 1t
is our belief that with this additional information, the student will
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in muny cases be his own self-correcting agent, thereby stimulating
student notivation and sclf wnalysis which might not otherwise be

prevalent.
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Another benefit is the provision of interiediate data for short-
term planning and contre) of resources and an analysis of their utili-
zation, including sonme advance knowledge of future student demund to
permit planned flexibility in the scheduling effori. Finally, the
proposcd systen provides sufficient detail for statistical analysis
of the student populaticen versus planncd offerings and the results
obtained in total. ‘this form of data will itself be useful fer both
cducational purpescs, c.g., student projects, and acadenic rescarch,
c.p., faculiy analysis of teaching methods, scquences, and tining
of modular presentation,

Possihle ALLJ““tJPEuP fficultics_of the Bench Mavk Case.  Although
A ONe Week period for baiching transactions nay be. \Hiilllcnl]\ Jong

to prevent major peak loading preblems in the system, particularly

if resource planning is cnrricd out in Jonger pre-connitiment blocks,
say onc month ahcad with weekly adjustsents in planning for the most
forward week only, we cannot now foreccust the tramsaction or spocial
report Joad varjation thuat ray occur., This is a point to watch carve-
fully in application, since apidlv shifting Yoad levels nay be as-
sociated with a rapid increase in the ostinataed trvmsaction and report
voluuwe.,  This pheavwcna mry result as both planness and students
atteumpt to correst errors or temporary misallecation of uvailuble
resources. That is to say, the stuability of the total information
systew's operation, as is the case with all jinformation control systens,
will be dependent upon demand fluctuations, processing cycle tines,

and planning lead times in corbipation. Vitheut some degree of systen
stability, planning breakdowns, ond trantic efforts on a short tein
basis to make adjustments can defeat the system's planning value as
well as generate volumes of transactions and repoits which can becloud
the historical patterns that would be uscful for statistical analysis
and future planning comparisons.

Another general problem to be monitorced is that of file sccurity
and confidence.  Although this problem is most scvere in real time
systems in which many data input units can be used to access the same
file and alter it (a method we do not presently advocate), sinilar
difficulties can also arise in cven sinmple bateh systens if trans-
action accuracy is not constantly checked, and if strict processing
controls arc not instituted as historical files arc updated and re-
ported from. Particularly at the carly stages of implawntution of
the cducational information systen, we would anticipate some user
confusion, and a nurber of errors that will denand specific imple-
rentation measurces to avoid.
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We anticipate, for example, that in initial file construction,
and in later transaction acceptance, the implemented computer programs
should themsclves screen all input and maintain error statistics for
Yater system improvement. Such an crror report was buiit into the
design of Figurce 1 for this pnrpose. Iy particular, the student PC
history rccord, which culminates in the student's graduation, must be
sccure. For this rcason, we suggest that student test results be
transactions which only a few authorized personnel may input to the
system.  In the absence of such a safeguard, a nuimber of obvious abuscs
could occur,

Prograrming and Testing Costs for the Beneh Mark Case.  Systems of the
type described here have a carrent price of between $10,000 and $20,000
for final system design programming and testing using h);othct1 al, or
limited amownts of rcal data. ‘The generation of special reports, of
coursc, represents an additional programeing e\;cnqc-8 The total
package will be in the $30,000-$40,000 range.

Although a nuaber of generalized file processors are currently
available (scc footnote d) most arc restricted on to file analysis
and are not inteanded as control systems. lMorccever, these systens
(on a onc-time lease basis) cost between $20,000-3100,000, and in
many cuscs offer features which are not nceded here, which require
excessive high-speed menory, and which often yequire cxcessive run
tircs,

Thus, we would prefer to have a program packape written for this
special case. Although such @ program package should be writien
generally, so later alterations in file design would not destroy the
programniny cffort, we vould foresec it to Le of modular form so that
individual modules could be enploved vhen needed exclusive of the
others. This remark applics especially to prograns imolving the
PC/1A catalog, which for spced will undoubtedly have to be storcd
in the computer's high speed remory.  (Fresent estimates of this com-
bined file is about 14,000 computer words, which is a substantial
portion of the usually available memary.)

8Current programming estimators have found froie historical experience
that a finished progranm after test and correction, costs $10 or nore
per statement, or program line. That figure is higher for highly
interrclated program systems.  (Typical supervising contrel prograns
run $20-330 per line, and very complex systems, suth as the SAGE curly-
warning system developed for the military cost over $60 per line.) The
beneh mark system, we believe, is in the $10 per line level of con-
plexity with an estimated 1,000-2,000 lincs required for the several
programs necessary for the bnnth na:l package.
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Aosunmary of the tetal development and operating costs over a {ive
year period have been prepared for the bench nark case and appear in
the Economic Feasibility Section of this repore,

Variations frem the Pench Mark Case.  For the sike of discussion,

TabTe 3 proposcs scvera] wide devioiions in scope of processing from

the bench murk case, vhich is shoun at the center of a 3 X 3 cost tuble,
The figures shown in the table are estimated cost per student per year,
as outlincd obove, but in this instance {for vavious cusbinations of 1'C
variety (count) and student populaetion size. Again, the figurces shown
are estiimates, develeped in the namner previously illusvrated. We wre
not interested in the detail of cach muber here, but rather the reasons
for the relative differences in estimated cost, as well as possible
changes in system effectivencss s we move from the bench mark,  (In

a later scction, we will discuss how the fipures of Table 3 may be
altercd by rapidly changing coiputer cconomies.) In Table 3, we assune
that a student nust complete 30% of the PC's offerad, implying for o
fixed time period of two years that PC's will represent shorter scgments
of scheduled time as we mave to the right {rom column to coluun,

TADLE 3

ESTIMATED COST/STUDENT PER ACADEMIC YIAR VERSUR

PCOCOUNT AND S10E 0F STUDLNT POIVLATION

{(Present)y Feasible Sclections Are Shaded
for Lmphasis. Sce Text for Details.)

- —— — —-——— ——

PC Count

100 1000 10,000
10 $50 $500
800 1007 $600
S000 $150 §1500
1 . . ]

Consider first row one of Table 3, which represents + 10-student
population. With this snall nuwrber of students, a sirple panmual vecord
{2 file {oldcr for cach student) is satisfactory, And, at the 100 IC
I.vel, simple nanual summary and planting ave both possible and most
cconomic, cven as a part-time teacher offort, although $10 per student
year is shown for the sake of illust.ation,
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As we move to the ripght in rew one, the mupder of students remains
at 10, but the number of PC choices increases Ly orders of nagnitude,
Thus, for 1400 PC's, of which the student rust now complete 300 in two
years for graduation in that tine period (following our assuaptions),
the length of the student Tile incrcases, and the detail for plamming
increuses also.  We wrce on tiw vorderline of wn cleetronic cemputer
application if extensive statistical analysis of PC use is desired,
even though student records themselves may be wmaintained still by
manual means.  The inercase in cost may be attributed to the incicased
manuval cffort requirved to update cuch student file (about tio truns-
actions per day as in the bench mark case) and the increased di{ficulty
of cither hueen or couputer analysis of PC use and PPC planning.  The
total nuuber of transactions for the student body is still relatively
small (about 20 per day) and it could Lie casily handled by one clerk
on a part-time basis. ‘the §50 per swindent, for exawple, provides $500
ver year for the ten students, and is cquivalent to direct costs,
excluding overbead, for 20 days at §25 per day for clerical offort,

Again with ten students, but now with 10,000 PCts, of which cach
student nust now complete 3,000 to graduute, we come to a case which,
even for the few students, bLeginsg to push nuenuad ncthods to their linit,
Fer exanple, even with ten students, we have potentjally 30,000 jtems
in the total student history--a minber which is peyhaps susceptible
to human analysis (considering that neny of the 10,000 PC's arce likely
never to be selceted), but vhich is on the face of it a studeut /G
corbinaticn not likely tu be found in practice. Inus, although the
record keeping may be fcasible on a nanual basis, ve would expect
only a very casual fora of analysis on a scemi-autenated basis, perlaps
using the librarion's form of centrally punched cards (often called
"peek-u-boo' cards because they are analyzed by humanly viewing punched
holes over a light sourcc).g One such card per student can contain
punched rccords for up to 10,000 items (PC's) wusing very siwple mech-
anical and optical cquipment (in the $1,000-$:,000 class). With a
combination of such techniques and sore manual notation both student
and I'C records could be maintained. Nevertheless, who will offer
10,000 possible choives to only ten students? The volume would not
be sufficient to justify the resources neccessary on any basis that we
can think of. Our figure of $500 per student is the cost for one clerk
to do what she could o3 a full time basis {at a cost of §5,000 per vear
for ten students, or $500 cach). The nuiber nced not be exact, since
this case vill not come to pass; we show the figuwe only to indicale
that a substantial increase in record keeping cost would necessarily
occur, ecven with minimal record detail. Ve leave for others the
problem of figuring out how to provide the 10,500 PC's to the ten
students,

—

9. S. Ledley, Programming and Utilizing Digital Computers, leraw-liill,
New York, 1962, pp. SUL-505.
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Row two of Tuble 3 represents the bench nark nusber of students,
With 8§00 students and only 100 PC's we have o gituation in which mininal
conpirter processing offorts can be of beneiit.  The cost of $25 per
student assunes that we will batceh results only once cach term or twice
per year.  Since oaly about 15 PU's need be plunned for cuch year, re-
source and student scheduling may be handled in large tite seghents,
i.e., in one term, or even helf-tevm blocks.  Cthe PE/YA catalogne is
byief, understandable, and casy to automate for record malviis, /Jad,
because of the incrveased student volunme and the fover PC's we have
an attractive cost for recoerd-heoning, AU $25 per studont and §00
students, we have available $20,000 per vear.  Assuaing & system de-
sign sinrilar to the bench mark case, but with less frequent batching
ond longer ranpe planning, this sun ts adequate to maintain the leaser
beneh nmark system It is Jittle wonder, for these roosons, that the
§00 student-100 JL casc is the ovne vhich mnoest nearly approximates
present day cducational record-lecping clforte.  Cihe shortcouing of
this case, of coursc, is that it doces not of {or great student-choice
flexibility, which is onc of the prine propesals of the METEDP proposal.
It represents, essentially, the stutus ouo.

Moving to the right in row two, we cncounter the bench rark cusc,
which nceds no further discussion lere,

Finally, the third coluwm in row two, the £00 student-10,000 PC
casc, provides an inferesting deperturc. At this fevel o PU's, assun-
ing n tve yeur covpletion periudg wnd 3,000 to complete, we have sboul
10 PC's to complete por day, and an c*pcctrd 20 transacticens per day
per student (for $00 students a winimua of 14,000 per dav and undoubtedly
up to twice that due to repeats, drops, and \(Lbunlﬂ conflicis). ‘his
is an entirciy different ponmce, cven forgetting nerentarily the resource
planning problem.  This cose demands a real tive pxocx<~1n system
with many input terminals, a computer dedicated to the single task of
master {ile maintenance, snd vastly increasued clerical costs, if any
fornm of file sccurity is to be maintained. For oxumple, this Jevel
of transaction volwre requires ot least ten inpui-cutput terainals,

e.g., 1600 transactions per terninal per &-hour day is 200 transactions
per hour, a fecat which is hardly possible with clerical input of any
form if student transaction confirmution is iuacdiately desired. A
more realistic maxime figure is 60 transactions per hour--cven as-
suming the most scophisticatcd output cquiprent and sore conversaticn
with the student. This casily pushes the nunber of needed teiminals
to 25 or 30 as a wminirus, with supcrvision for theiv use.  Such re-
quirenents present total amnual cosis of 610,000 (provided ty €00
students at §800 per vear). The per student fipure of $800 anaually
now approximates over 25% of a student's current total cducationa)
cost, a ratio we believe to be unacceptable. For this reason, the
is not feasible in our vicew, particularly when the vesenrce variety
and planning required to raintain an on-going cperation at this level
is considered.
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Now, turn to row three, columm one. lere we encounter ceonoimies

of scale. With the increased number of students to fowm an ccononiv
basc, we have available $10,000 = $20 x 5000 for data processing.

Slnco the necessary system is still simple, requiring only infrequent
batch procoss;:g, sinple planning, and fcewer controls for sccurity,

the $20 figure is rntirvedy realistic, amd indeed generous.  Morvcover,
we have built enough volumne for our IPC list of J0O to provide an
average 50 students per PC--more than cnevgh to prodece ccononies
throughout the entire system. This, then is a highly feasible con-
bination of volune and varicty, and in cddition onc in vhich automation
of the planning c¢ffort can be centralized with relutive case.

The most interesting comparison is between the first and zecond
colwsn of row three, as we rove from 100 to 1000 I'C's. At this Jevel
of voluae and variety, we pencerate a mininmua of 10,000 trunsactions a
day (5000 students x 2 transactions cach as in the bench narkh caze).
This lead requires greatly increascd input/output fecilitices, cven
though they need not be on & bateh basis. Thus, ve heve greatly ine
creascd clerical costs for data preparation, with greater controls
necessary to aveid gross confusion.  Although this cuasc does provide
sona ccoiomies of data processing, any such cost reductions per student
are offsct by iuput/output, plannlng, and control supervision costs
which increuase wore than lincarly. Morcover, counscling and testing
(a subsidiary issue) inercases also at a rore than lincar rate.  So,
our nwroccssing estinates run in this case to 3500,660-53,000,000
annually for G toiual record keeping systenm, or, say to $iS0 per
student for illustration. This per student figure dees not include
testing and counseling, nor the highly possible problem of extrene
load peaking which will vastly incrcase the cost estivated.  Thus,
contrary to popular belicf, we do not belicve that increasca volwae
is nccessarily a benefit vhen the number of PC choices is in the range
of 1,000 or more. In fact, based on our previous discussion, we con-
cludc as student volume goes up, it is desirable to reduce centralized
PC choice detail--or take other organizational alternatives which
will have the same cf{fect, such as decentralized planning and rccord-
keeping, with swanary reports eonly entering the main system.

Finally, we conme to row three, colunn three, a case wvhich on the
face of it is not fecasible cconomicaily for any fortsceiable educational
system under present technology. llere we have 5,000 students and 10,000
PC's, of which 3,000 rust be completed in a two year period under our
assumptions. A simple computation, bascd on our previcus figures for
column three, indicates a transaction load of 20 per student per day,
vhich for 5,000 students produces an average of 10,000 transactions
daily. That startling figure ray casily be doubled due to changes
drops, test failures, etc., so we now approach both an input/output
and real time processing requircrent which appreaches the comploexity
and cost of a major airline rescrvation systen.  Again, we have soae
potential for processing cost reduction, conparcd to the corresponding
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500 student case uhove ia column three, mainly duce to the economices
of the larger processor that wonld be required. But, it is again the
input/output volune and tlie increased supervision and clerical cost
for sccure input that builds the per-student figure. [ we took this
case serioevsly, and, cven if ve were goncvoeus, 100,800 transuctions
per day would require 200 tevainals to geincrate 500 transuctions cach
per day.  Each of the 200 terwinals vould requirve an eperator, wiich
at a noninal §5,000 per vear cach, produces a cterical payroll alonc
of §1,000,000 per vear. ‘fwo or threce times that figure could occur
if Jouding vere not pecfret. Jurther, a cowpletely dedicated reat tine
system, at « mininum cost of §1 million or rore per veer, would be
necessary.  Add in the cost of terainals, systoem progravining and
maintenance, supplics, user training, aworvized installation cihnrges,
progrumming, ctc., ana it is not hard to cnvision a total systen cost--
excluding testing, counseling and space--in the §5-810 million annual
range., Cthe 81,500 annusl o studeat ¢est shown in Table 5 coics Lrew

an average of this range spread over 5000 students.  We heticeve this
figure to be low at current econcnic levels.  bven though cquiprment
costs are rapidly dininishing, perseonnel costs are ever increasing
(in curvent installutions of this type personnel cests opproach 0%
of total operating expenditures). !V

Data processing costs that total between $6 and $10 nillion
annually arc not neeessavily undesirable--if we have a Jarge cnough
cconumic base apainst vhich to work, as, say, the airlinec deoo & fou
il lica spont on planning and contee! 8¢Chs mialdl dn the Juve ol gross
sales appreaching a half billion to a billion a ycar. 3ut, we Jdo not
have that coaze vith 5000 students.

1t may be argued that elemeatary cducation, and preparing teachers

for it, is indeed a wulti-billien dotiar opevation, which is true.  bBut
the population is not casily consclidated to provide the volume necessary

10A simple arithuctic extension of the figurcs above produces an cstirated
cost per transaction for the real-tine case of $0.50, vhich iz §7.5
pillien divided by the 15 millien transactions per year provided by
100,000 transactions per day times 150 acadenic days per year. This
carlicr transaction cost is not to be confused with the §1.80 per trans-
action statcd for airline rescervationz, due to the clinination of tele-
phone line charges and the possibility of morve rapid clerical handling
of cxpericnced students, as epposed to the usnal airline customer's
reservation problens.  Nevertheless, at least at present, real-tine
response and confirmation is rore expensive per transaction than btatch
operation with dJdelayed respense.
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without simultancously increasing the variety of PC's which undoubtedly
would arise without rigid standardization of nutiorwide cducational
offerings for all, a very unlikely possibility., So we abandon our
{final 1llustrative exanple as not {easible on cconomic grounds alonce,

Some Remarks on Alternative Systen Benefits,  As a conscauence of the
PEAVIOIS NNt s mady iy, W have T aniidoned as mufeasiblc all the
high PC exanples of colusn three of Table 3. Morcover, we wbundon also
all thosce in the first rou on the pground that o 1Ln~studcnt school,
standing alone, is not a useful consideration for this project.  We
have remaining the four cases in the Jower left hand section of Tuble 3,
and of these we quastion the 5000 stulent-]000 PO combination as highly
doubtful, for rcuasons previously neniioned.  We now turn mowentarily

to the three remaining cace combinations.

In the tast two rows of colwm 1, we have two traditicnal forms
of record keceping, which show some ccononies of scale, but vhich lack
the desired flexibility of student choice evidenced by ouvr bench mark
case, at the center of the table. It is our continuing argument that
as student voluwe increases, the PC count must drop to produce a viable
system. If we turn to student bencedits, as well as total system
benefits, we also, in practice, foresce that the ideal case is vrobably
onc in which the PC count (for a two yecar proprnm) is between 100 and
1000, We can find little Lenefit in increasing the PO coupt on s
forml record Feening bhasic for cithor student or total systim 10 sudh
an increasc begins to consuae over-increasing wmount of the student,
ddmianerLJvc, and teacher day.  In other words, if the PC count is
increasced beyond a certain point, given a fixed nunber of students,
our students and personne] will find themselves so involved in trans-
action detail that the main purposc of the system, the very flexibility
of choice and method that was desired, will be diminished or lost.

1t is difficult at this time to mcasure the divect bencfits of
more {(ox fewer) P(C's in a given instollation, dat it is clear that such
a relationship exists, at least in the limiting conditions. Only
operating experiuiice can provide this {inal cost/benefit measure. It
has been our purposc in this Division to sct forth the limits within
a feasible operation that can be maintained. It has also been our
purpose here to foster some thinking wbout alternatives to the inclusion
of morce PC's and therefore IA's, into the formal intformation system,
It is, we find, an illusion to believe that a computer system is help-
ful, or economic, for a wide range of diagnoses of hunan progress without
some decentralization and grouping of detail. ‘this conclusion is bas. )
not upon technical infeasibility, but upon the necessity for excessiv
transaction loads and planning detail which can undoubtedly be handicd
informally, more congenially, and more cffcctively on a person-to-
person basis before a plim uand its history of execution enter the
formal systcem.
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Some Rec wmiended Pre-lipJementation Activities, We strongly reconmend
that the tollowing ,1ops Lo undertaken Deiare a 1.ndl information system
is implemented, and that after implementation further adjustments of

the type suggested be nade:

1. Pediagoptcal leaders attempt to refine and cluster their arcu
PC's and TA's us well as clintnate those which prove roedundant, in-
effective, or unacceptubhle to students at the certicst pc'\;llp date,
What has been done in the analysis of teachey p.’dl'é?{t\n tons and thelir
alternatives will not be lost; that PPC-TA detail may i puu]l‘h(d ana
bound for departmental use by hoth teachers and bLUdCHT:. Such grouwp-
ing and elimination will not only sinplify the information system's
requirenents, but ulso provide logically clustered scts of muterial
which will Jend some structure to an otherwise undifferentiated and
therefore potentially cluotic choice menu.  Thot 1s, the grouping and
elimination cffort cun provide some hicrarchy of importance and rele-
vance to the materials and thereby 2id the information systen, the
student, and the teacher at inplementation time.

2. Administrotors and tcachers should continually considevr the
trades possible between human and information-pracessing resources
before requesting the non-human alternative.  For example, an additional
$20,000 spent on data processing to hundle more transactions (resulting
from wore PC's and IA's) will buy one highly skilled tutor, or another
formal teacher who woy well provide diagnostic insisht, erudent dircction,
gitd wotivativn to wore stuadiis o (e cquivalent doliars spent ou
formal processing manipulations. Certainly in the extrepme cases cited
from Table 3 we are sure this is 503 @nd the humon trade may well be
a better une at the intermediate levels also.  Thus, a bolanced huan/
machine combination may turn out to be better than cither tuken to
the extrewe. We have no doubt of that.

Seme Technical Notes on Informaticon System Economics. Both computer

proccssor and computer terminal costs arc expected to drop by orders
of magnitude within the next five yecurs. Tlor cxample, the cost of
simall computers had already dropped to onc third of their former value
over a three year period {1967-9). As this shift occurs, particularly
in terminal design, special attention should Le given to input trans-
action cost reduction and sccurity problems. ‘To illustrate, it is
likely that inexpensive terminals that will accept pre-pun hed, pre-
marked, or cmbussed cards will be widely available soon, since some
arc now available.ll Such units also permit some VJlldeC information

Hphe prcdctcrmincd input for fixed information is desirable to limit
input crrors, and has been widely tested in both industrial and hospital
app]xcatlons Sce Datamation, Novewber 1969, p. 380, fov a description

of a systom currently in usc at Deaconess Ho~p1111 St. Louis.
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input as woll as the fixed pre-determined input in various combinations.
Thus, student 1D cards, PC-TD cards, and counsclor 1D cards may all be
inscrted in such a machine, with vaviable test results, or other variable
diagnostic dota enrered manuadly, vet briefly.  Such cquipment alterna-
tives can shift the feasibility of PO and student volume cosbinations,
and may do so drastically in the next five years,  Although such chinges
will not, we belicve, drastically alter our nuin line of arguwient in
this Division, they may provide the poss:bility to hmnrove -pon the
present benceh mark, or to reduce the per student coset of its operation.
For examwple, it nay be possible to share improved temninals both for
computer assisted instruction in some arcas with some forms of shuit
range resource planning, an arca we have lot't to manuald means at this
time

hould the Conclusions of the Uiviﬂiun Vhannk il lc Chunnnd A%de\1JUH\7

Yes.  The corciul readcr will note “hat the Cost figurc et initod in
Table 3 comes frow the ussumption that with more PC's offered over a
two year period, a student imust complete a i1fggwpunﬁgpt%gg_£j;£hgg;—
not an absolute number--to graduate,  This assumption, which we took
to reflect current pedapogical thinhing -*pIUVldO% a dl] et relation
betiveen the number of PC's offered and the muber of transactions that
must be processed per unit time. This inevitable transaction raic, as
well as the fije interaction speeds required to handle the fixed per-
centage assumption, produces c¢conomic and uscer indcasibility as the

PC count increcascs.

On the other hand, consider the following alternative assumption:

a student pust complete a fixed nurber of PC's over a two yesr period
to graduate, say 20--regerdle

of th nunbey of PC's offoled. Assume
that the chosen PC's will again (131 the two year period. We now have
ten PU's per year; or, as beferc, twenty trunsactions per ycar per
student to process. Morcover, cven though the transactions may be
voluminous, e.g., 100,000 per year for 5,000 students, the nurber of
transactions ner year is orders of magnitude less than in the fixed
percentage case, c.g., 15 million per year jor the 5000 student-

10,000 PC case in Table 3. Student transaction volume is now virtually
independent of PC count, and the time scale is completely changed,

Thus, it is possible to handle more and more students and more
and morc offo11ngs——p10vndcd the transuaction volume is constrained by

long PC time lengths.  The variety to be handled still provides complex
processing problems, c.g., 10,000 PC's still presents a much more
difficult management job as opposcd to 1,000 but the operation is
buffered by time.

It i1s entirely ponssible to plan for 50,000 students and 10,000 PC
offerings, provided the nurber of trunbactlons is held within recasonable

limits, as with the fixed number assumption. Indeed, we would gain
great cconomics of scale in this alternative situation. (lhe physicat
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sctting corrcsponding to this casce is that of the Great University,
with its many offerings and many students--who still work out their
educational regimen in modules of long time length, e.g., the traditional
five courses per term.  lere we have great flexibility of choice, not in
time, but in cowbination, or in space.) .

The whole problem is turncd around by this alternative assumption,
The per student data processing cost is reduced, and we devote our
total budget to wore students and the now ywre independent problew of
management of a wide range of resources.  Neither student, nor manuger
need kiow all the detail, because the choice list of, saoy, 10,000 PC's
may be departmentalized, so one human advisor may know in detail what
is in his group. ‘The student will also specialize of necessity and
dircct his eftforts in summary form, working through a hierarchy of
choices to the ultimate decail,

So, as one wounld expect, the operating results, and the corres-
ponding system feasibilities differ widely as we shift our operating
assumptions. Yet, ironically, the result of the fixed PC assunption--
scemingly so difierent from the result of the fixed PC percentage
assumption--is just anothcr exwmple of the same thing.

In both instances we arce concerned with the fcasihle variety and
volume of transactions that can be handled in a given fixzd period of
time., JFor a given data processing oollar we way have (J) fewer students
and morc student cholces per unit tiwme, or (&) wore studeats and fowor
student choices per unit time. (In the latter case, the students pet
their varicty by making their fewer choices from a larger potential
list, if it is availablc.)

If we choose more student choices per unit time, for a fixed
data processing budget, we must have fewer students, so the cost per
student incvitably increases.

The METEP philosophy implies the latter route, and the reader
must realize the incvitable conscquences of that decision at a given
cconomic and technological status whicl exists at a point in time.

.The carcful rcader may also obscrve that the costing methods of
Table 3 provide cost per student figures for all real-time alternatives
(as opposed to batch) which are higher than might be estimated if the
processing system were employed, or shared, for other than record-
keeping purposes. This is a correct observation.

The costs shown in Table 3 were allocated to the single use
scheme of Figure 1, or its recal-time cquivalent, to discourage large
PC menus under the {ixed percentage assumption, Our conclusions still
hold--even though the costs for the rcal time, 10,000 PC cases be
divided by three,
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We have assumed batch, weekly processing for the Leneh mark case,
and also cited the 5,000 student--1000 PC case (below in Tuble 3) as
infeasible. Within the next few yeurs, as noted before, changes in
computer cconomics may shift owr bench mark row batch to shared-
terminal feosibility end show some cvonomies of scale for wore studeats
at the 1,000 PC Tevel, wnder Yable 5's (The METED) assumptions,  fhe
proposcd bench manl system of Figure 1ois, hovever, flexible cnough
te make this transition with few aodifications.  And, we arce satis-
fied that the high-PU elternatives will romain infeasible for at
least a decade, bused upon human constraints alone.

The activities requived for the inplementation of the infovmatien
systcom are outlined in Figure 2. Interactions with other cemponents of
the METEP program are implicit.

Conclusion. TIn this Section, we have szct forth an arguwrent which
follows @ straight line, bascd upon an analysis of inforumation systen
parameters and specifications as they affect system cost and perfermanc:,
Our thesis is that system variety and voluwe interact strongly, usually
more quickly thun the average person appreciates, to create undesired
system ceffects, or in extreme cascs to produce system des’gns which

arc clearly not feasible on one or more grounds. e proposcd a feasible
beneh mark casce, then described variations, both feasible and unfeasible.
that could be taken from it. In this way we concluded thet our pro-

..... gystem which
provided a reasonable dmprovement over present methods of cducational
record-keeping, bearing in mind the philosophy of the METER proposal.
Detailed cost/benefit adjustments in that systenm were, of necessity,
left to the guides to be gained from later operating experience.

J i 9o oy i " % I DN i .
posed bench mark cnge was, with minor wodifications, a
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10.

11.

13.

14.

16.
17.
18.
19.
20

21.
22,

23.

APPENDIX A--POSSIBLE SPECTAL REPORTS

Names and addresses of all students for mailings.
Geographical analysis.

Profile of centrance exams in sumrary or by breaks.
Analysis of accunmulated student hours in the system.
Analysis of failures and drops for each student.

Analysis of student population by major and sub-rajor.
Analysis of clapscd time in system vs. seX,

Conditional analysis of profile scores by sex,
Distribution of major arcas and sub-areas Ly seX.
Distribution of PC's and IA's by sex.

Analysis of clapsed time in system by home address (town).
Analysis of resources conswmed per student by area.
Analysis of student Joad pex time period,

Analysis of student withdrawals from system by arca.
Analysis of student withdrawals vs. PC's completed and failed.
Percent self-study IA's taken by area.

Distribution of IA duration seiected by areca (not secif-study).
Current PC vs. IA cataloguc,

Profilec scores vs, clective IA type sclected.

Utilization of maximum special IA size.

Historical trend of IA type sclcétcd by area.

Historical trend of area transfers.

Analysis of PC's assigned but dropped by arca chenge.
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32,

34.
35.
36.
37.
38.
39,
40,
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43,
44,
45,
46.

47.

Analysis of relianbility of studont demand proejection,
Analysis of student demand by scmester month.

Analysis of resource demand by scmestesr month,

Analysis of sub-avea speciolization vs, major arca.
Analysis of illegul transactions entered into system by source.
Analysis of area selected vs. home location,

Count of popularity of PC's and associated IA's.

Analyesis of failures and drops by major.

Analysis of pass by major,

Analysis of failures and drops by diagnostic code.

Analysis of resource utilization survey.

Analysis of resource utilization vs. JA's or PC's.

Analysis of PC and IA offerings during term.

Frequency of PC and IA's waived due to pretest.

Analysis of PC failures, repeats, drops, vs. resources used,
Analysis of average clapsed time to pass ecach PC.

Survey analysis of elapsed time in system by arca.

Analysis of assigned vs. completed PC's.

Analysis of estimated maximum student time to completion by student.
Analysis of cvaluation type by arca.

Analysis of failure by evaluation type.

Analysis of clective PC's chosen by specialist area.
Analysis of average IA's taken to pass cach PC.

Entering profilc scores vs. time to completion.
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48, Analysis of human resources vs, student group size,
19,  Equivalent mmber of credit points completed to date by student,

50, Number ol pretests taken and passed.
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TESTING AND GUIDANCE OPLERATICNS

No better primer could be found for an introduction to this see-

secrel agents and their wmanagers.*

This somevhat obscure, but iwportant beok, contains a clear ex-
position in non-technical terms of the steps intelligence organiza-
tions use to collect, process and evaluate information.

Briefly put, the most strilking result of this study is that in-
formation systems fail, not hecausc insufficient amounts of accurate
information are available but because patterns of importance mnay be
misinterpreied, may not be recognized until too late, or if recog-
nized corvectly, may not be believed., From such failures we have a
Pearl Harbor, a Bay of Pigs, a Pucblo Inecideant.

In an attempt to avoid such blunders, the intelligence services
of the world have develeoped an almost common form of organization.
Data coming from the ficld passes first throush specialized "desks"
where local conditions are summarized, and where the ultimate dectail
of a local saituation is analyzed. Thus, there is a "Cuban Desk,' a
"Laotian Desk'" eic. Dut the 1acal picture is not the wvhole story;
An isolated frapment of infovmation, which might not scem important
at the specialized, local level, nay when cowbined with other frag-
ments collected aecross the board point lo a pattern of strategzic im-
portance. So, the intelligence services also employ specialists who
seck to integrate patterns, not locally, but internationally. We
have the airvcraft technology expert, the expert in gold smuggling,
the individual vho monitors rovements of political figures from one
scene to another, etc. and coordinating the whole we have genevralists
who luok for larger patterns in this vertical and horizontal input.
Lven with this form of organization, which has proved to be better
than most others, some of the fragments that could form a meaning{ul
pattern will be lost, or misinterpreted. That is a fact of the in-
telligence business, an inevitable consequence of the variety and

*S. Kent, Strategic Intelligence for American Morld Policy.
Princeton. University Press, Princeton, N.J., 1949. A Yale histori-
an, Professor Kent was in charge of 0SS opcrations in scuthern
France and North Africa during Horld War 11. His book, written on
a Guggenhein fcellowship, discusses the organization, operation, and
management of intelligence services. The observations made have
general value; the sane fnformation-haadling and cvaluation pro-
blens plapue the Russuans, Standard 0i] of New Jersey, and the CIA
as well as the HLIEU proposals.
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volume of information transactions which wmust be, or might be, evalu-
ated. The hope is to reduce such errors to a winimum by careful de~
signs.

Although this diversion into the James Bond world may appear ir-
relevant to the subject at haud, vhat has been learned about intelli-
gence system organization is precisely applicable to the METEP Test-
ing and Guidance Opcrations and its supporting laformation system.
That is because the METEP Testing and Guidance functions provide
strategic intelligence which guides the total educational effort, in-
cluding diagnosis of student difficulties, guidance for specific pe-
dogogical development and teacher aid, and overall planuning for re-
sources, methods, and schedules.

Testing and Guidance:  The METEP Intelligence Service. Like an in-
ternational intelligeuce system in miniature, the METEP information
operations involve many arcas of specialization, in which detailed
data must be known. We have, in fact, a "Mathematics besk,'" a "Lan-
guage Arts Desk," etc., where the intimate detail of those special-
ties and their operation will be best known.

For example, for detailed counscling within the matnematics
area, it is clearly desirable to talk to the nathematics expert.

On the other hand, we also have another form of specialist who
looks across the disciplines: t{he expert in testing method, the
counsclor who follows an individuval student rather than a subject
area, the resource scheduler vho must aveid conflicts in commonly
used facilities and between assignments of students to activities.

And, finally, we have the generalized administrative functions
of policy development, cvaluation nf overall plans, and the antici-
pation of future uceds.

In addition, as is the case with most intelligence systems,
the METEP Testing and Guidance functions confront a range of data
irput types from the "hard" results that may be obtained say, in the
Mathematics Area, from pencil and paper tests organized by item to
evaluate detailed segmented objectives,* to the less structured eva-

*William P. Gorth and Lawrence Wightman, ''CAM! The New Look in
Classroom Testing," Trend, Spring, 1969, pp. 36-7. CAM is an abbre-
viation for "Comprehcensive Achicvement Monitoring' a techinique which
tests in detail for educational objectives related to achievement,
attitudes, or perceptions.
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luation of human hehavior, as in the Language Arts. And, in the hier-
archy of tcstiung and counseling efforts, we have various forms of pre-
tests, current tests of detail (for student self-help), and post-tests.

Since the information gatheved by the testing and comseling pro-
ceas is of hoth immediate and historical interest, the inputs and out-
puts neceded by the Testing and Guidance opcrations divectly influence
the Management Information System and vice versa.

For exawple, as noted previously, when the number of testing seg-
ments becowes larger for a given educational activity, vhe transac-
tion load placed upon the system's users and the information system
itself quickly fucreases, and so it is not fcasible to maintain ex-
cessively detailed records on a continuing basis for all students or
activities without eventually degrading the cntire intelligence ef-
fort, or even the objective of the METEP proposal, regardless of cost
consfiderations. If, in addition, the cost of record-kecping, test-
ing, and coumseling is introduced, excessive segmentation of the test-
ing, counseling, and achievement~monitoring effort soon drives data
processing costs beyond reasonable brunds. Vhere such detail is neced-
ed for rescarch purposes, devices such as statistical sampling have
been enployed successfully to adjust costs and benefits.» But for
everyday operation, the design of the intelligence system must be ad-
Justed to provide wout realistically can be cbtained.

The Decentralized/Ceniralized Testing and Guidance Operaticn. To
hold doun transaction rates while at the same time wmaiutaining the
desired vertical and horizontal intelligence levels, we propose a
combination of both decentralized and centrelized counseling and
testing. In soire arcas such as Lanpuage Arts, the morc decentra-
lized form of effort will predouninate, whereas in others, such as
Mathematics, a more centralized approach will be natural. We see no
reason why such flexibility of orpanization is not desirable, nar-
ticularly vhen the data input characteristlics of such areas differ
so widely.

To {llustrate the form of organization proposed, we now cite
two cases! (1) Language Arts, and (2) Mathematics. In each case,
we look at the Ceunseling and Testing efforts that can be decentra-
1ized versus those which may be centralized beneficially. In strik-
ing this comparison, it should bLe noted that the terms 'decentratize"
and "centralize" do not, in cur present context, mean nccessarily

%Sce Gorth and ¥Wiglitman, op. cit.
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a physical dispersal or congregation of individuals or efforts, but
refer iustead to the mamer in which information is hiandled. In cach
case, we will camment upon the Counscling, Testing, and Information
System variations the alternate approaches suggest.

Language Arts: Case I. lere is a description of the feasibility
study resuvlts from language Arts, taken from the notes of that Area's
supervisor. The routine noted has been applied successfully to 120
students during Fall, 1969, in a highly decentralized effort.

The Performance Criteria may be attempted in any order,
and may be spaced in any way the candidate wishes. If the
present time arrangement continues, lectures and discus-
sions in the classroom will be available only during a
specified five week period, but all other instructional
alternatives will be available through out the semester.

The procedures are:

1. List of all Language Arts performance criteria
is handed out to ecach candidatc.

2. List of suggested and available instiuctiona)l
alternatives ic handed out to each candidate.

3. Candidate nay attempt the PC whencver he feels
ready.

4. PC candidate completes a questionnaire to be
handed in with each PC, indicating which, if
any, fnstructicnal alternatives have been used.

5, PC i{s rated by one of a group of pre~-trained
raters. Rating scales are available for each
PC.

6. Pass, no-pass charts arve kept for each IC in-
dicating date(s) of cash attermpt, and infor-
matlon on whether or not candidate has passcd.

7. A master chart is kept listing each PC and
cach student. The chart is filled in only
when student has successfully passed the I'C.

Counseling procedures:

1, A general information sheet is handed out to
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cach student.

2. Discussion hours open to all candidates will he
held at varicus times dJduring the week. Raters
will preside over these discussions.

3. DPulletius vill be issued regularly, reminding
candidates ot the PC's thiey have yet to com-
plcte.

4, Part of the rating process will Include indi-
vidual comments nade by raters on each candi-
date's PC.

1) Raters will attend a workshop in Lan-
guage Arts so thot their training and
information will be consistent,

2) Questionnaires include evaluative in-
formation by the candidate, concerning
the value of the I'C's and TA's. These
questiomaires will bte analyzed by com-
puters.

Altliough the Lo of hwian bLehevior wonitoving described above
lends iltself most easily te decentralized testing and evaluation
using human raters, and although much on-the-spot counseling can
take place at the time of evaluation on an individual basis, some
centralized extensions of this scheme are also envisioned by the
Language Arts supervisor. Yor example, she sces eventual use of
video tape facilities in centralized testing and rvaluation, if only
on a sample basis to aid in setting standuvrds of performance which
may serve as a model fov later candidatcs as well as standardiza-
tion tools for rater consistency tests. Further, although counsel-
ing may still be highly individualizcd, this supervisor sces some
merit in having a language Arts coumsclor physicallr located at a
central locatlon for physical convenience of students and staff.

By and large, however, testing in tlie area will continue to be de~
centralized because of its nature.

Note elso that the decentralized Pass-Fail record keeping, the
flexibility of back-up materials for student sclf-study, and the
five-weck plan for blocking out human resource allocation, greatly
simplifies the potential information processing inputs from this
arca. For example, hice it s possible to batch for historicai
purposes a nuwher of completed I'C's tegether with a few simple de-
tails on cach. The main function of an automated information sys-
tem for this Ares vould be to alleviate clerical workloads, such as
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preparation of typed status reports for students - and cven such apparent-
ly trivial, yet burdensome detail as tie preparation of mailing lists

on envelopes for student information distribution. In addition, the
combination of cummary PC detail in batched form may bLe combined with
other student-{ile data to mrovide vesecarch data for Language Arts use,
e.g., entering test profiles versus Langnage Arts success,

Mathematics: Case IT: Turn now to a differeat scene in which detailed
segmentalion, item testing, and detailed PC/IA combinations can be
generated with case. Here we have “hard facts" - the candidate either
knows how to obtain the correct answer or he does not.

Note, however, in the description of feasibility study experience
below, that the supervisor of this area found it necessary to group
instructional alternatives and highly segrented PC's into "books' of
detail which could be used to aid the student and the Matheratics
staff, but which need not necessarily clutter the permanent information
processing system with transacltions. Note also that tlhiis counseling
and testing activity is potentially one which could largely be
centralized, with a partial decentralized counseling effort speclalized
to the remedial needs uncovered through the centralized test procedure.
Also, we have here the ideal subject for detailed test item development
and evaluation, following the Cowprehensive Achievement Monitoring
(CAM) technique previously cited., The number of studeirts involved in
this arca's feasibility test was 96

Here are the Mathematics Area's procedures, as reported by the
Arca supervisor:

The class mode of justructicnal alternative feor each
performance criteria module wvould be available on a
regularly scheduled (cvery fourth week) basis, vhile

the other instructional alternatives would be aveilable
at any time in the mathematics lecarning center laboratory
A full time professicnal and at least one graduate
student with expertise in math cducation would always be
avaflable at the mathematics learning center laboratory.

The testing program for the mathematics component of METEP is
partitioned into threce phases, A. The pre-test phase on each performance
criteria nodule. B. The self-evaluation plhase on ecach performance
criteria module. C. The post-test phase on each performance criteria
nodule.

A. Students wishing to pretest on any performance criteria module
could do so in one of two ways: 1) by taking a regulacly
scheduled pre-test as one of a group prior to the corresponding
class mode of instructional alternative for the performance
criteria moiule in question. 2) By reporting to the rathematics
learning center laboratory to take a pre-test on an individual
basis al the convenience of the student.
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B. After some exposure to onc or more of the instructional
alternatives available to the student, he may sclf-evaluate
his progress in the performance cviteria module by reporting
to the mathematics learning ccnter laboratory to take a
self~cvaluation test on Lhie performance criteria module,
complete with detailed solutions to cach problem or task.
These self-cvaluation tests can also serve in affect as an
additional instructional altcrnative.

C. Once a student feels confident cnough to talie and pass the
post-test on the performance eriteria module, he may take
the post-test in one of two ways: 1) by taking the regularly
scheduled post-test as given subscguent to the completion
of the scheduled class mode of instructional alternative for
the PC module in question. 2) by veporting to the
mathematics learning centey lahoratory to take the post-test
on an individual basis at the convenience of the student.

The above outline would apply to ali of the mathematics content
performance eriteria modules and many of the rathematics pedagopy
modules. Those pedagogy nodules vhich require actual demonstration of
teaching ability te children would unly be tested on a regularly
scheduled (every fourth week) basis. The matheratices "expressive
experience' wmodules have no testing program as such.

Little nead be added to that description to indicate the
difference in testing and counscling needs between liatheratices and
Language Arts. 1t is alse iateresting to notc here that the nain
jnput to the Hanagerent Information System would be pre-test and post-
test results which have teen proposed on a periodic basis of four
weeks, stagzercd in one weck intewvals. Although the problem of test
security becomes important in this arca, various devices, such as the
random generation of test items, possibly by a computer from a
stratificed list of possibilities, can be used to overcorme any statistical
difficulties.

A Counseler's Opinion: Case 1Il: Turning from the special areas to the
counseling specialist, it is interesting to see that here, too, the idea
of both decentralized and centralized efforts emerges.

Our counseling expert reports as follows. His notes have been
edited for brevity.

It is necessary to have a counscling function on three discrete
levels.

The first is informational. The function here is to aid the
student in the selection and implementation of the PC's within a given
arca. Such counseling would be a part of the pedagogical arca's
effort, not centralized. The counsclotr at this level will also serve
to provide sources for referral for the instructer as well as for the
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studept, In other vords, problems that are beyond the scope of the
individual teacher, or beyond the scope of the student or his counselor
will be veferrcd te a counseling function outside of each individual
pedegogical area.

The second discrete counseling function is the provision of resource
persons for the faculty member vho is involved in vorking with students
on their PCs and 1As. What is meant here is that vhere a faculty member
feels bogged dewn in his relationchip with students, or where he fcels
that his PCs and 1lAs are beginning to run him, counseling may help that
faculty member to sce new ways of attacking PCs and IAs that are both
more relevant to him as a teacher and more relevant to the interaction
betveen teacher and student.

The third level of counceling funciion is to see students on a
long term basis, to know them as individuals - apart from their arca
of specialization and the PC-IA detail., This form of counscling
requires a much broader verspective of the METLP program generally, and
of individual cmotional and vacational objectives in parvticular than
will be required at the other levels.

The latter two functions, as described above, fall into a centralized
pattern. In addition te the specific day-to-day counseling suggested
above, another by-product of the centralized effort is the c¢valuation
of testing mothods, their validation through counseling feedback, and
the suggestion of test iveny, Doth uncbtrusive and obstiusive, wirvich
may aid students and faculty {in their vork.

The Management Informaticn System provides the counselors at all
levels a variety of warking tools, for instance: 1) student rcecords
updated periodically, ?) current listings of PC/IA availability, 3)
complete cross-rcference of data in student files for research studies,
4) evaluations of PC/IA popularity, satisfaction, and demand, 5)
evaluitions of material vetention by means of historical records of
student performance on detailed test results, duplicated FC's, and
sinflar test modules, and 6) assistance in the day-to-day details of
inforration handling, such as generation of lists of delinquent
etudents, drops, PC changes, over and vader-utilized resources, and
anticipated schedule changes. Similarly, the counseling effort
provides input Lo the Informatior System, either through the student's
signup for a PC group and his completion of that segment, rx directly
through counsclor input to the system in the form of antic: ated FC
demand, and similar detaii.

The Mechanics of Testing and Guidance. The three cases above which
provide a sample of PC/IA handling experience during the feasibility
study lead us to helieve that a combination of decentralized and

centralized testing and counseling will be desirable, economic, and

satisfying to both students and staff.

The decentralized testing and guidanze reduces the transaction rate
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against the information system, thereby greatly reducing its desipn
requirements and costs. Morcover, the same transaction rate reduction
eases the centralized testing load and its associated problems of
security, paper gencration, and student traffic. The benefits accrue
to the cowmseling effort: decentralized counseling provides the area
detail; centrvalized counseling provides the student continuity of
association, width of vision, and summary rescarch data on the program
as a vhole. But, the formal cuunseling transaction rate is roduced by
the dual approach.

The details of a decentralized testing and guidance operation may be
woft to cacli area's supervisor, In general, such efforts will be on a
personal basis, and the tests given on a decentralized hasis will be
student self-tests, the results of which need not be universslly
recorded. The decentralized counseling and testing cffovts w1l be
coordinated with the centralized efforts, of course, by virtue of the
common records provided by the Management Information System on students,
PC/IA offerings, and summarized resource allocation.

At the centralized cffort, the METEP prorosal suggests a definite
and permanent set of individuals who will provide both clerical
assistance and at a higher level continuity of guidance during the
student's period in the system. In addition to this permanent gencral
staff, the centralized physical lecation will also provide space for
decentrarized cowselors who wish for physicel reasons o weet
yeriodically at a given place and time with students and other statf
rembers,

Tue detailed staffing, space and fixture budget for the centralized
Testing and Cuidance Center assocjated with the METETD proposal may be
found in the Kconomic Feasibility section of this report.

The forn of test administration and data Input into the Management
Information Systenm avising from either decentralized or centralized
sources has been planned for optically read forms. The same equiprent
may be uscd for test scoring and other forns of transaction fnput., A
typical form, such as Optical Scanning Corporations Utility DS 1109-4,
or its cquivalent, may be specialized to handle beth initiations and
~ompletfons of PC's, and other transactions which may enter the system
fron students or counselors. Tfhe same form may be used for optical test
grading in those Instances wherc such an approach is pedagopgically
desirable. We have not designed detailed optical forms at this time,
since the technology of input devices and their econcmics is shifting
rapidly. Alternate input methods may be considered more desirable than
8 1/2 x 11 inch sheets at implerentation time, although the general
principle of key-board avoidance is to be maintained.

The gencration and administration of tests on a centralized basis,

efither for pre-test or post-test presenls some mechanjcal problems. As
the volume of testing fncreascr, and in particular as the varicty of
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testing cmployed at the centralized location per unit time increascs,
the problem of generating test schedules which are uniformly difficult
as well as secure passes beyond huwan productive ability, and requives
the use of meclhianized effort.

Although we have not esvimated nor planned for the computcr
generation of individual test schedules in addition to automated grading
and item analysis, we anticipate that such schemes may be neceded if the
test transaction rate at the centralized center cannot be held to
modest propositions. This is another argument for the decentralization
of as much Counseling aud Testing as possible in this system. The
arguments of the lnformation System Section of this Report apply with
cqual vigor to the Counseling and Testing schemes proposed here.

METEP Testing and Guidance Prediction and Control. Most intelligence
systems provide information of thrce types: 1) facts which change
slowly, the descriptive clement; 2) new facts which update the old,

the reportorial clement, and 3) generution of predictive results, the
speculative clerent. The proposed combination Testing, Guidance and

the Management Information System provides each of these intelligence
outputs. ‘The student record file contains not only the history of
student progress, but also the jecord of facts which will for a given
student change slowly. The results of Testing and Guidance provide

the update, or reportovial function. From the cowmbination of these two,
analvses of classes of students, TC/IS selection and sucuess patterns,
and couvnseling and testing metheds may be made to predict the success
of future students entering the systen., The sare predictive results

may also be used to design improved PC/IA detail and groupings in the
continued improvement of the METEP plan. This, of course, is the purpose
of the management system which rests upon the data available from the
Counseling-Testing~Information Systems package.

Implerentation. Figure 1 illustrates the steps necessary in imple~
menting the testing and guidance subsysten. The evaluation, analysis,
and updating step iuplies the cyclic nature of the listed activities.
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ECONOMIC ¥EASIBILITY

Intreduction

The economic feasibility of a proposed purchase by a family is
usually determined by answering:

1. 1Is this the best use of our money?
2. How much will 1t cost?

3, Can we afford it?

4, Do we have sufficient financial controls to insure the
expenditure of funds according to a planned program for
payment of the purchase?

The family's answer to the first question is usually based on subjec~
tive and emotional data. The cost is usually determined by shopping
around" for the best buy and the ability to purchase is based on cur-
rent and/or anticipated resources. The control of rescurces for pay-
ing for the purchase normally consist of the family hudget and fiscal
decision processes used by the family member who is responsible for
the expenditure of family income,

Many aspects of the four questions overlap, therefere, the
feasibility of the purchase is not norrally determined by one pass
through the list of questions. For example, an increcase in the
financial commitment necessary for purchase may negatively effect
the desire (nced) of the purchase or if the desire is strong, an
overly optimistic projection of anticipated income may occur to make
the purchase appear feasible.

The determination of the economic feasibility of the family
purchase is an iterative process. The complexity of the process in-
creases with the cost and time commnitment assoclated with the pur-
chase.

The economic feasibility of the METEP project is determined
by using a similar but more complex approach,

"Is this the best use of our money?" Tle appropriateness of
the expenditure of funds for implementing and operating this expev-
imental program can be determined by examining:

1. the need for a new training program for clementary
teachers,
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2. the objectives of the program, and
3. the pedagagical feasibility of the Instructional design.

These ltems, the rationale, objectives, and pedagogical feasi-
bi.dty, are discussed i1 sectlions Y and II, An affivmative conclu-
sion to the appropriatencss of this experimental program may be
derived from examining these sections of the report,

"How much will 2t cost?" A five-year cost projection indicates
that the opevational cost of a prograw serving 800 students will be
approximately $1,575,500.30 per yeor., This would be an annual per
student cost of $1,967.00. The five-year projcecticn of the program
cost 1is subsequently presented and discusscd,

"Can we afford it?" The USOL provides finanrcial support for
the development and 3mvlementation of excmplary educational pro-
Jects. The funds which have already been granted for ithe develop-
ment of the Model Elencnuary Teacher Educaticn Programg are exam—
ples. The USO¥ has also indicated a willingness to aid in the fm-
plementation and daitiald operation of scme of these projects which
are shown to ¢ feasible, However, it is not the responsibilitcy
of the USOE to provide the funds necessary for the continuing oper-
atlon of the program. This fs 2 wespunsidility of the justitution
and its sponsoring orpunizations, ¢.g. the Scherl of Education at
the University of Massachusctts, aud the State of Massachusetts.
The intention of the institution to provide necessavy fuads for the
continuarion of the program is therelore a criteria for determiniug
econonic feasibiiity. 7The Taderal government caunot afford to pro-
vide funds for 'permancnt” programs where chere is 1ittle or no
intention of continuing the prograw past the federally funded period

Although the intention of the school and state to continve the
program may be explicit, It 15 a2lsov nccessary to demonstrate their
ability to do so. This is a sccond criterien for determining eco-
nomic feasibility. One way in which this criterion may be satis-
fied is to dewonstrate that the student cost per year in the pro-
posed progrom for vralning elementary tecachers does not appreciably
exceed the current cost allecations, The ability to facilitate the
effective uce of funds is a third criterion in determining 'can we
afforﬂ it." An institution cannot afford to waste "education dol~
lars.

Cost-effectiveness analysie provides administrators (decision-
makers) with data vhich rilatc the cost and effcetiveness of alter-
native courses oz actlon.

li.s. quade, Cost=lffectivencssi An_ Jntveduction and Overvicy.
Santa Monica, Calif.: 7The Rand Corp,, 1965, p.2.
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The alternative courses of action may be implicit, Yor example,
cost and student achievement may be related in analyzing the in-
structional alternatives associated with a performance eriterion.
The resulting data, complemented with other information about the
students and prograin, may be used in escheduling, deleting or alter-
ing the avallability of instructional alternatives,

The criterion of program ccst-effectiveness can be satisfied by
presenting plans for implementing techniques for performing cost
analyses and stating how cost-ectfectiveness data will be used in
evaluating and rc¢fining the proposed program.

The above threc criterla are used in determining 'can we afford
it." They address the question of the feasibility of the investment
of Federal funds, the ability of the school to continue the program
after Federal funding is phased out, and the ability of the school
to effectively allocate funds., Information provided in subsequent
parts of this section will indicate that the propused prcgram suc-
cessfully satisfies these criteria.

"Do we have sufficient financial controls to insure the expend-
iture of funds according to a plannad program for payment of the
purchase?" Tbe fiscal subsysteme of the project are designed to
provide the necessary budgeting and accounting procedures to insure
the efficient fiscal operation of the pregram. Thece svheysteme are
described later in this section,
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PLANNING~PROGPAMMING BUDGEL DESIGN

Introduction

The METEP budget is I financial reflection of the proje-t's
objectives, it is a dotlar statement of values and priorities, in-
dicating both direction and specd of movement toward goals. The
work of cach METEP member and the development of each subsystem or
program are dlirectly affected by th Ludget and the budgeting pro-
cess. Every member of the METLP team should understand and be ap-
propriately concerned with the developwent of the METEP budget,

In order for METEY to wisely and effectively utilize lts re-
sources, budget making must be based on; a) a clear statement of
ohjectives; bh) procedures for generating programs of teaching, re-
pricing, comparing, ecvaluating and assigning priorities to such

“activities, The METEP project's budgeting actlvity will be success-
ful only tou the degree that the responsibilities, procedures and
sources of authority in the budgeting process are understood and used.
Conversely, to the degree that the budgeting process is misunderstood,
and/or ignored, the METLP budgeting activity will be unsuccessful;
when budgeting 1is increasingly unsuccessful, the METEP project will
be in danger of finding its objectives and programs determined by the
politics and mechanism of dollar allucatiovns rvather than be education-
al philosophy.

Plauning-programming budgeting is a technique which, if used
effectively, will escape mechanistic allocations. It is a technique
which emphasizes optimum allocation of resource among competing ends
according to the 'objectives’ of the organization. It lays stress
on controlling the outputs of the project by muanaging the effective
use of inputs, Analysis of outputs of the project by managing the
effective use of inputs, Analysis of outputs and input usage in
the PPB system 1s extremely important, In the profit-sceking or-
ganization, problems of measuring success or failure awne facili-
tated by income and balance sheet statements. These tools have
little value in measuring the results of projects like METEP. Suc-
cess or failure in METEP is not measured explicitly in dollars, but
rather by the degree to which structured goals are achiceved. Anal-
ysis related to achievewment is aided by a program-oricnted budget
becausc each program's cutput can be analyzed in relation to its
budgeted inputs. For these reasons the MEVEP budgeting process
will utilize the planning-programming-~budgeting technique.

What Is A Program? Essential to planning-~programming~hudgeting is
the concept of a program., There exist~ n> clear-cut definition of
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a "program" and there are ambiguities and inconsistencies at 11l lev-
els of usage, However, the concept has specilal significance to the
understanding of METEP's planning-programning budget. This budget
has as its foundation a nunber of component vrograms, which, iu total,
represent the entive METLT effort,

Definiticn, A progrum is here defined as an entity consisting of
varlous components designed to achleve specified objectives with var-
iable time constraints by utilizing and transforming identifiable
resources into end products. These end products will result from

the utilization of complementary programs within a specified scope

of activity, These activities, which will be carried on by the pro-
gram compcuents, exist over an uncertain time period. Some activi-
ties are short-lived, while others will continue for the life of

the project,

The components of METEP also satlsfy the above definition.
Xach of these components represents an activity or functlon which
has its own specific objeciives, scopec of activity and distingulsh~
able outputs., These elements can be classified under Lwo general
headings: adninistrative subsystems and education programs. The
education progiams produce the end products of METEP, the adminis-
trative subsystens produce only supportive, Intermediate produnts
which are used and shared by all education programs. These Lwo gea-
eral categories are the initial building blocks of the MRTEP plan-
ning-programing-budget systen.

Administrative Subsysten,

1, Management
2. Information System
3. Evaluatioun and Research

4. Testing and Guidance

Education Programs.

1. Human Relations 4, Pre-school
2. Behavioral 5. Science’

3. language Arts " 6. Social Studies
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7. Mathematics 12, Technology

8. Urban Education 13, Evaluation

9. Aesthetics 14, Supervision
16, Iunservice 15, Toreign Language
11, Media 16, METEP Orientation

In themselves none of these programs or subsystems can attain
the total specified objectives of the METEP project. Yach element
does influence the credibility and effectiveness of the project;
therefore each plays an integral vole in the success of the total
project effort., Each 1g in competition with the other elements for
a-ailable scarce resources within the project. These programs and
subsystems are critjical success factors of METEP, end are incorpo-
rated in the METEP planning-progranming-budget.

What Ts A Plarning-Programning Budget (PPB)? There is no standard
definition of a PP3, For this reason, a narrative approach is used
to expand understanding of a PPB as it will be viewed in METEP,

The planning-programming budget differs from the line-item control
budget in which detailed classification of objects of expenditure
(inputs) and control of these items are emphasized. The conceptual-
ly newer PPB places emphasis on the end objectives (outputs) and thc
control of costs needed to achieve these objectives. PPB uses budg~-
etary techniques to emphasize and facillitate explicit censideration
of pursuing policy objectives in terms of their econonic costs (op-
portunity costs) and the total dollar costs, both in the present and
in the future,

PPB 1s used as & multi-purpose approach to overall budget con-
trol. It focuses on the budget declsion-making process, particular-
ly on the problems relating to resource control, allocation and use.
It is intended to bring about a more efficient and effective allo-
cation of resources (staff, space, equirment, etc.). This is a-
chieved through a careful appraisal of the program's needs in light
of the program's objectives and outputs.

PPB pron s comparisons between the resource requirements of
competing programs. This is possible because resource alternatives
and programs are expressed in a common denominator: the dollar.
Program budgeting facilitates the utilization of both '"cost benefit"
and '"cost effectiveness' analysis. PPB uses cost benefit aunalysis
to determine the potential and the actual contributions programs
make to the projects' end objectives in terms of output and cost.

456



On the othlier hand, PPB uses “coust effectiveness analysis" to deter-
nmine if an effective and efficient usage of dInputs is being attained
by programs in the production or distribution of outputs.

On the basis of the appralsed neceds, the comparison of alter~
natives, and the evaluation of contribution to the end objectives,
METEP's central management can strategleally plan, program, or coor-
dinate the project's present and future financial nceds. 7The charae-
teristics of a PPB system suggest that it is a botter management
tool than the conventilonal budget,

Operated correctly a PPB system should wrovide METEP with bet-
ter program and subszystem planning, management, and control than the
conventional procedures.

A Comparison of Conventional Accounting and TPB Accounting. All
educational accounting systems are primarily concerncd with the Je-
gal and fiduclary responsibilities which result from the receipt
and expenditure of state, federal, ard other funds. The conven-
tional accounting fuuctions within an educational system are those
that concern themselves with keeplap detailed financial records.
The following are typical activities:

1) Recording source and amounts of all funds,

2) Controlling the receipt and expenditures of these funds.

3) Aggregating total expenditures by line-jtem (object).

4) Aggregating total expenditires by activity (purpose).

5) Projecting budgels for two years at most,

With the introduction of PPB accounting system to the METEP
project, the above functinns of accounting are greatly expanded.
The following functions are added to the finance officer's scope

of accounting-budgeting functions,

1) Assist in the determination of the general and specific
objectives of the MEVEP project.

2) Design, manage, and implement financial procedures
and forms which will help to achieve the end objec-
tives,

3) Develop new categories of object and activity ac-
counts for all programs in the METEP project.
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4) Assist In the long-range projection of resource requirements
for each propgram,

5) Assist In the programming of the acquisition of these re-
sources,

o) Assist in the preparation of a YPB on the basis of the
abcve projecticns and programming.

7) Assist in the development of criteria needed for “he
evaluation of program performance and progress.

8) Develop financial contingency plans in case of funding
changes,

9) Assist in the determination of the long-run "economic costs”
and dollar costs of alternative within a program as well
as the cost of each progran.

10) Assist in the measuremeunt and evaluation of the contribution
of various alternatives and programs to METEP's end
objectives.

11) Communicate the above information to decisiocu-makers.,

12) Coordinate METEP's financial system with the university's
and school's financial systems,

METEP's Internal Budget Cycle. The budget cycle for the METEP project
containe all essentlal stages and procedures necessary to the
employnment of a PPB system. It provides not only for the decvelopnent
of a project PPB, but also for the development of programs of
subsystem PPBs,

The budget cycle is designed to eliminate shortcomings which
have been noted in other instances where the PPB system has been
used, Specifically, the design hopes to prevent the following de-
ficiencles:

1) Misunderstood or undefined program objectives,

2) Insufficient time periods for program review and decision
making.

3) Inadequate investigatién of program accomplishments or
lack of accomplishments,
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4) Over caphasis of budget analysis related Lo expansions,
and new programs while current scrvizes are praccically
lgnored,

5) Too little emphasis on developing an’ comparing alternatives,
H i ] &

6) Inadequate deterwinution of future costs associnted with
present decision.

7) TFaiiure to integrate operating and capital budgets,

8) Deficient utilization of cost benefit and cost-effccciveness
analysis when appropriate.

The cycle empnasizes and provides central management with
centralized control over the budgeting process. Centralized controul
is Inftially desirable in METEP because of the experimental nature
of the project. 7Tt is felt that centralized control of funding
requests, resource allocation, and educational cvaluation and research
will enhance cefficiency, effectivencss and success in the METEP
project,

The cycle provides for incorporating traditional school and
state fiscul procedures with those fousnd in ¢ PPB cystem. Since
METEY secks Tunding through the university aund state, the integration
of traditicnal budgeting procedures with PPI procedures is both
desirable and nacessary.

The irternal budget cycle is divided into four distinct stages
as well as specific time periods. Fach stape plays an important
part in the development of funding requests and the project PPB.
Since deficiencies in any stage are likely to cripple the overall
effactiveness of the budget system, the time tables and procedures
associated with ecach stage need to be given proper support by central
management. Figure 1 is a Flow diagram of METEP's internal budget
cycle without dates., Figure 2 is a flow diagram of METLP'e total
budget cycle, from budget design to sjunding, with dates.,

The first stage is essentlally a review of project objectives
and the development of project guide-lines for the budgeting process.
This involves gatliering and organizing all information needed by
program coordinators for the creation of program PPB's. Central
management coordinates this intelligence activity. After the intel-
ligence activity is complete, central managewent sends out appropriate
information to both subsystems and program coordinators. Aleng
with this inofrmation goes a detailed policy and procedure gulde
which relates to the development of Pi'll's for the educational and
adiminstrative components.
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The second stage gives rise to the development of nsubsystoms
and program PPB's, lLach coordinator works with his personnel to
create a I''B for his arca. This involves the amalysis and inter-
pretation of the intelligence provided by central management in
light of the progran's objectives and present activity. Such an-
alysis and Interpretation leads to the profection of future activity
levels and related needs, With this information, progran or
subsysten changes are planned and programmcd, Vhere significant
changes are coatemplated, thefr effect on fulure program output
and cost should be mnalyzed. Once a coordinutor is satisfied with
plans made, alternatives chosen, and has veviewed last yeavs PPB
for overlap, a tentative arca TPB is developed. The arca Pri is
then sent to central nenmagerent for review and eventual consolida-
tion with other area PPPB's into the tentative project PPB.

In the third stage central management reviews cach arca PPB.
1f obvious deficiencies are apparcnt the avea PrB is sent back for
revision., If it is not sent back in the first review, {t 1is cou-
sclidated with other PPB's. ZIventually a project PIB evolves {ron
thiz consolidation. Once the tentative projcct PPB is complete,
central managenent, vorking with updated financial constraints and
having evaluated the contributions of particular subsystens ¢=d
programs o the success of the METEP project, will bepin reviewing
in detail the budget requests of each area. At this point, ceatral
management fnterjects its decisionsg pertaining to the overall di-
rectvn of the METED project. Vorking with information derived from
the cducational research sulsystem and other scurces, central
ranagerent can add, cancel, or modify programe to increase the
efficiency and cffectiveness of the METEP prcject. Where modifica-
tion is appropriasce, cantral management will consult vith ore or
nore of tihe arca coordinators to develop an accejptable PPR. This
task often involves returning arca FrB's fcr revision until
consensus is attained.

The definitive project PPB is developed from revieed avea PPB's.
This budget is the basis for future funding requests in the appro=~
priate fiscal year. In the last phase of the third stage of the
budgeting cycle various funding requests are sent to proper agencies
for further processing. Likely, the definitive project FI'B will
vndergo additional modification as Lhe various funding agencies
examine and act upon the original request. Stage four pives rise
to the working or finalized project PPB. Once it is apparent
exactly how much funding {s available to NMLIEP, a finaliied project
PPB is developed.

Yhen this budget is complete it is sent to fsach subsystem and
prograr, Coordinators are now able to draw upoa the funds available
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according to their budgeted amounts, This working IPB proyides
a basis for xegulating and ccordinating arca cxpenditores.

Central managencnt cousisls Basically of the folloving core
personnel: 1) projecct director, 2) assoclate divecter of education,
and 3) associate dircctor of adninistratfon. It aiso, at tiras,
includes thosc individuals vho are specifically required to scrve
in an advisory capacity when particular expertise is vequired during
the budgeting process.

This arrangement is suitable to METLP requirements in that
it can provide for a high depgree of flexibility and expertise au
circumstances in the budgeting cycle change., The core triad is
adequate for most deeision making in the budgetiny process. It
is sufficiently large te provide diverse points of view, and yet
small enough to act decisively on matters vequiring decisions.

METEP Budget Responeibilities and FProcedutes. Dudge responsibilities
in the METEP project arc distributed among;, the following ranked
individnuals:

1. project director

2., anscciate director of cducation

3. associate director of administration
L. subsystem and program coordinators.

These individuals have certafn responsibilities and authorities
in the budgeting process,

Forenost among the responsibilities of the METEP's project
divectrr is that of establishing policies governing the scope and
activity of administrative subsystems and cducational programs.

This responsibility 1s executcd by the anticipative design approval
or negation of program an’ subsystem plans, their associated budgets,
their adoinistrative organizational patterns and other matters of
general applicability. The director will determine and inplencnt
general policies needed for the fnftiation of the project. The

need for policy revisions and/cr additions will rest vithin the
workings of the total organfzation. The need for a particuler policy
statement or decision will first become apparent to the adninistra-
tive officers, faculty, or general staff. Their recommendations
would then nmove upward through the organfzational channels to the
project director for appropriate action,
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This points to the fact that the preoject dirvector s primarily
conecerned with gencral policy, He is not only indirectly concerncd
with policies retated to the uethods by which the subsystems and
programs budget proposals are concelved, developed and presented,
the projeoct divector is also directly involved in the preparation
of the definftive project's PPi,  From this point of view, it is
evident that the project dircctor plays a vital role in acarly all
the stages of the budgeting cycle., First, he helps to establish
project objectives and guide--lines nccessary to the developient
of subsystems and program PPB's, Second, he participates in the
creation of the tentative project PPB, He provides the overall
leadership nccessary for directing the future of the METEP project.
This favolves him in decisions relating Lo the addition, cancellation,
and nodification of subsystems and programs within the immediate
organizational structure. Third, he lLeads the team responsible
for the preparvation and submission of the definftive project PPB
and funding requests, It is he who has the responsibility of
supporting, defending, and if need be, modifying the definitive
PPB. Forth, he i3 ultimately responsible for the financial control
of funds provided to support the METEP project. This neans the
vorking MLTEP PPB is an extension of his responsibility.

In sumaaxry, the following functions arc performed by the project
dircctor in the budgeting preocesc:

], Determination of general policics to centrol the sphere
of cctivities in subsystemn end program.

2. Establishment of fiscal plans and policles.
3. Alicration and wodification of overall jroject divection.
4. Fxecution of project's PPB and related funding requests,

5, Execution of other budgetary procedures vwhich he deems

desirable or necessary.

The asso~late director of education 1s dircctly responsible
to the orogram divector in the budgeting process. His scope of
activi  is largely iimited to dirccting and coordinating the
development of the educalional program budgets. le directs the
evaluation of educationel programs. He supervises educalional
rescarch. He also acls in the capacity of advisor to the project
director,

In this advisory capacity he ca- greatly affcct the future

direction of the NETEP project. This ability makes him a key figure
in the development of a preject IPB,
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In the absence of a project director hie assumes thie director'e
budgetlng responsibilitics,

The associate director of administraiion is directly responsible
to the project director, When the project dircector is not praeusent,
he is responsiple to the associate dircctor of cducation. ‘This
officer's vesponsibility in the budgeting process is nmore detatled
than efther the project dircctor or the associate dircctor of cduca-
tion. His efforts are concentrated in the adirinistration and coor-
dination of the adininigtrative subsystems. In this rele he has
the responsibility of directing and coordinating the developrent
of subsystem PPB's,

lle i8 also the financial officer of the METE® project. lie
i1s rceponsible in this function for the overall supervision of
accounting activities and budgetinrg procedures within the METED
project, This means he regulates the technical and tining aspoects
of the budgeting process. In addition, lLe is charged with deter-
mining and promulgating accounting policics and procedures, walin-
taining the adequate form the accounting records of the proj-ct,
preparing and interpreting financial reports as the neced ariscs,
making recommendations for ewecutive or other action indicated as
necegsary or desirable by the reports, soliciting funds for the
HETER project, adwinistering {inancial coatrels with respect to
receipts and expenditures, including budgetary control, supervising
internal audity of the MLTEP project, ond performing other financial
functions as required.

More specifically, his budgel respnsibilities are:

1. Formulation of the buaget time schedule and necesseory
budget forms.

2. Prcparation of puide-lines and procedure directives as
to the design, development, justification, and submission
of the areca PPBh's.

3. Dircection of cost analysis of existing programs and proposed
alternatives.

4. 1Initia) analysis of area PPh's,
5. Consolidation of areca PPB's into the tenlative project TPB.

6. Supervision of central management's review of the tentative
PPB and the related subsidiary area I'PBs.
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7. Inftiating modification of area PPPs as a result of centval
management's yeview decisions,

8. Restructaring the teatative PP into the definitive project
b,

2. Organizing, strncturing, coordinating, and subnjtting state-
line ftem, federal, and other funding rcequests vith appro=
priate supportive Information,

10,  Supplytag any other Ludper justification as directed by
the project divector or funding apencies.

11, Supervision of modification to the dufinitive project PPB
as resources are made available by the funding agencies.

12, Presenting the wvorking or finaliied project PIDB to area
coordinators as a fiscal puide.,

17 Administoation of expenditures and olher detafls associated
with the project PFD.

Sutsyster and pregram coordinators are resvensible te theix
respective supervisors, cituer the essociate dirsctor ol educatian,
or adninstration. Fach 18 responsible for dirccting, organizing,
coordinating, and adminictrating the activities found in his
particular area of responsibility., Their rcle in the budgeting
process is Lo foruwlate theis avea PPB.,  This entalls analyzing
central managenent guide~lines for their effect on the future
operations of thedir avea. It also involves planning and programning
future area funding requircements once guide-line analysis is
complete. Vhen the arca's future requirenents are analyzed and
detailed in the area PP, coordinators are required to subnit
Justification of their funding requests along withh the PPB,  They
will, when required, rodify their budget roposals and resubmit
them,

In essence, these individuals will:

1. Cooperate with the associate director of administration
by following cstablished pelicics, proccdures, and guide~
lines pertafning to the budgeting process.

2. Analyze present arca operations and future nceds.,

3. Perfera "cost-benefit” and "cost-cffectiveness" analyses
vhen appropriate.
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4, Deyelop and submit area PPBs and supporting justifications.

5. Cooperate wlien they are requested to modify thefr areca
budgets.,

6. Drovide any additional help {n the budget process at the
request of the project director or one of the associate
directors,

The LEighteen Menth Budgp}jn; Cvr]o T@r? :gbpﬁule. The total METEP
bndyoting Lyclo (Figure 2) {s complox becavse HUTED must seck
funding from many sources. Fach source prescribes and requives
essentially different proccdures for funding requests,  lLach source
also has the ability, in fuadirg, to materially alter METEP's
financial plans. The HLTEP budget is in a constant state of flux
until funding actually takes place; once funded, a finalized budget
can be developed,

The time schedule for the METEP budgeting process continues
over a period of cighteen months, The first date of importance is
January 1. It signals the start of the initial stage of the
budgeting cycle. Shortly after January 1, the associate director
of administration beging to eollect gutde=~line materials {from
established channelc. Through the month of January, he cenctructs
a set of instructions which will be used as a guide in tue deveiop-
ment, prceparation, submission and justification of subsystcm and
program PPB requests., Ouce complete, these instructions will be
ifncluded in a kit which contains time schedules, procedures and
forms.

On or about Februvary 1, these materials are transnitted to
various subsystems and programs for a;propriate action. Fox the
next sixty days coordinators will vork to develop their area PPB's,
Once their PPBs are developed, they are sent to the associate
ditector of administration for review and further processing. All
arca TPBs must be in the associate director's office on or before
April 1.

April 1 signals the nreparation of a tentative project PPB. .
This entails reviewing area 'PB'c before they are consoifdated inte
the tentative project PPR. Any found obviously unsatisfactory are
returned to the appropriate ccordinator for modificatfien, The tar-
get date for corpletion of the tentative pvoject PPB is April 1Cth.
From April 10th to llay 15th central meaagemant fn consultation with
arca coordinators, can modify the overall tentative project FTB.
Also during this time the tentative project PPB will be presented
to the Assistant Dean for Administration, School of Fducati.n.
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The Assistant Dean will he requested to review the budpet and to
recommend which portions would be appropriate to include in the
school's budpet request.

By May 15th a definitive project PPL should bLe developed.
The assoclale direector of adaivistration and bis staff vill determine
how the project 1'PB will be breken down into funding requests,
Yunding requests will be prepared, revieved and subnitted by June 1.

By June 1 the project direetor will have acquainted hinseclf
with every facet of the project's PPu.  Ihe project director and
Lis staff will have the responsibility of maintaining werling
contacts with vartous school, university, state, federal, and other
funding agncies until furding for the budpered year is completed.
This means hat the projeet Jdirector and nis staff arce to be avail-
able to explain and jJustify the oviginal request and, vhen nccessary,
submit and cxplain any alterations in budgeted needs vhich may be
reflected in changing NETEP requirements durving the remaining tvelve
months of the budge eycle.

When the total amount of fundivg available to HETLY becomes
known, the project director and the assocfate divector of adminis~
tration will supervige the preparatioca of the wvorking projrct PPDB.
Thie chould occur as near as possible to Juiy L the begiuning of
the fiscal year to which the vorking IPB is to he epplied,

Implementation Comnents. When the implementaticn of the MNTEP {is
funded, t!-. {ive-year budget and financial tine schedule (developed
in the feasibility study) will be evaluaited in terms of the avail-
able funds and designg of the vavicus pedagopical programs. The
result of this cvaluation will be a finalized five-ye-r bLudget and
plan for ratsing any necessary funds o support the MiTLP during
thiis peried. The azsociate divector of adninistration vill be
charged uith the responsibility of implementing the financial and
PPB systenn., It is anticipated that the proposed PPB system will
require modification because of varying start-up conditions that
may le encountered. lowever, for efficient operation of the systen,
emphasis must remain on the function of long-range planmning because
of the eighteen ronth budgeting cycle that will be encountered.

It is fnpossible to anticipate avy changes that ray develop
in the financial and budgeling system of the University of Mass-
achusetls. At this point in time, several changes appear in the
raking and should be considered at inplementetion tou insure & proper
interface between the HEIEP and the University's systen,
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The School of Education is presently in the early desfgn stage
of deyeloping a revised Ludgeting and accouating system. The intor-
face between the project's and schoel's fiscal systems is 1 scussed
in tha description of the JIETLE accounting subsystem.

Figure 3 is a network activity diapram of the implementation
of the budget subsystem. Although not explicitly {i1lusirated, there
arc implicit feedback loops and cycles of activities. Yor example,
data derived from the cvaluation of tie Ludgetary process will be
used to update the objectives and design of the subsysten. Hence,
many of the steps in the network will Le repeated,

Most of the expenses of fwplementing the preposed budpetary
subsystem are included in tle budget estimates for the administrative
subsysten. Some costs associated with the automation of the fiscal
subsystems are includad in the management jaformation systcm budg-t.
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Accounting Sulisystem

“The Treagurer, the chief financial officer of tlie University,
is accountable for the control and disbursement of all University
funds. One of tlie functions of the Treasurer's office i8 to main-—
tain all official accounting records., 1This task is centrally
pexformed,

The Assistant Dean for Administration, School of Education,
acting for the Decan of the School, £5 responsible for initiating
offjcial forms notifyfng the Trecasurer's Of{ice to eancumber and
expend funds which have been allocated to the School.

Trust fund, i.e., fcderal and foundation grants and contracts,
are administercd similar to the state allocated funds. Each trust
fund is aduinistered as a separate entity., The assignment of
accounting categories is mere flexible for non-state funds. This
allows acrounts to be established for coupliance with federal and
foundation guide~lines.

The University provides a weekly report to the School noting
expenditures and balances. The procersing time between the
{nit{ation of an action and the reportcd completion is normally
three or four weeks. Therefore, the weckly University rveport is
approximately a month out of date when received by the School.
Hence, the School has found it desirable to set up a ledger system
which maintains the current balances of all accounts, Encumbrances,
their liquidations, expeaditures, and cash balances arc maintained.

The present accounting systems, both University and school,
arc line-item accounts. (The School is presently in the early design
stage of deveioping a program approach to budgeting and accounting.)
The HETEP budgetary subsystem implies an accommting system which
will provide more data than either the present university or school
systems, The only constraint placed on the project's accounting
subsystem will be the requirement of creating line-item financial
reports using the Unfversity account structuvre. This requirement
fs necessary for comparing official university records and the
project'e "working" records.

The disburseiment and accounting of METLP funds will follew
the University system with the following exceptions. The METEP
astoclate director of administration will initiate the forms necess-
ary for encumbering and expending funds. These foims will be
forwarded to tuc Trecasurer of the Unfversity through the Assistant

~ Dean for Administration, School of Education. ¥The working ledger
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will be maintained by the project's associate director of adminis-
tration., The official accounting record will remain the respons—
ihility of the Treasurer,

Accounting rccords maintained by the project will be used for
the financlal control of METEP. These records will provide critical
inputs for cost-effectiveness analyses and PPB preparations, The
associate director of administration willl provide area and subsysten
directors with {inancial veports wlen requested,

The associate director will Be respensgible for reviewing the
financial status of the project with the director and the assoclate
director of cducation on a regular monthly basis.

The accounting subsystem proposed for METEP will provide fiscal
reports for:

(1) Each educational arca and administrative subsystem -
program codes,

(2) Control accounts by object codes - the present University
account structure. '

(3) Coded activity accounts, c.g., instruction, administ fon,

T
-7
pe

program diffusion and dissemination, program cvaluat

At
The generul framework of the propesed accounting subsysten
follows from the proposed PPB eubsystem. It incorporates the current
public school practice of the utilization of a "Federal Accounting

System' with program accounting. The following Figure 4 is used
to illustrate the proposed subsysten,

The three dimensions of the cube are: activity, object, and
program coedes. Fach fiscal transaction is coded to:

1) indicate the purpose of the expenditure or action - the
activity.

2) describe the materials or services acquired - the object.

3) indicate the area or subsystem of the activity - the
progran.

This three dimensional accounting subsystem will provide cost
data necessary for PPB preparation and control. The comparieon
of expenditures permitted by this design is also beneficial in
cost-cffectivencss analysis.,
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Some of the comparlsons possible using this design arc:

1) Supplies in science Inatruction {(cube A-V-b) to
supplics in langunge arts instructicen (cube A-V-c)

2) Total instructional cost (entire layer A) to total
administrative cost (entire layer B)

3) Total mathematizs program cost (entire slicc a) Lo total
science program cost (entire slice L),

The object codes will agree with the account structure set
up by the Treasurer's office. Activity and program codes will be
determined by the METEP associate director of aduwinistration. The
activiity codes will be reviewed by the School's Assistant Dean
for Administration.

A three dimensjional accoumting system is sufficient for a
program that derives all of its funding from the same source. TFuriling
for METEY is anticlpated from several sourcas. Thereforce, although
net included in the graphical illustration at the accounting sub-
system, a fourth dimension is neccessary. Codes will be established
to indicate the source of the funds being used in a financial
transaction. 7The coding requivements will bhe deterwmined by the
METLEY associate divector of adiministvation. The desipgn ¢f the NUTED
accounting subsystem will be revised, if necessary, to iusure proper
interface with the new accounting system now being developed at
the School of Education.

The Management Information System described in section III
does not include an accounting subsystem. Any computerization of
the accounting procedure will require additional computer program
design, implementation and operation.

Althouglt the University maintains the official accounting
records, a METEP accounting subsystem should not be conwidered
redundant. Rationale for the accounting subsystem has been pre-
viously presented. The relationship lLetween the School of Education's
accounting procedures and METEP has also been described., However,
there is one point which must be consicered,

Reference has been made to the development of a new budgeting
and accounting system within the School, It is rcasonable to
assume that procedures will be appropriately automated. Therefore,
is it feasible for METLEP perscnnel to design and iwmplement a separate
system?
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It s recommended that: the METLEP fiscal subsystems be implemented,
The final desipgn of the systens should be determined in cooperation
with the School's Assistant Dean for Administraticun, But, the size
of the MITEP operation and its exwpoerimental nature dictates the re-
quirvement ol an autonomous fiscal subsysten,

Also the stage of the development of tlhie School's accounting
system dees not indicate that it will be operational in tlie ncar
future, The assumption cammot be made that tlie School will he in
a position to provide the necessarvy accounting support, L.e.,
automated program accounting procedures, wvhen requirved for the
implementation and oyeration of METEP,

It i3 not unrcalistic to predict that the design and implemen-
tation of the METEP fiscal subsystems will provide valuable exper-
ience upon wiiich the School will draw in designing and implementing
its budgetary and accounting systen,

The cost of the initial program design and implemnentation 3s
estimated at $16,000 (not including overlhcad expenscs). Most of
the cost of the operational system is included in the cost of the
administrative subsystem. The main additicral expeunses are program
maintenance (revisions, updates, additions) and computer tine,
$4,000 is included in the opcrational budge for these items,

Activities necessary in the implementution of thie accounting
stbsystem are graphically illustrated in Figure 5, The operation
of the subsystem includes the evaluatiom and updating of accounting
procedures,

Procurement Procedure. The NCTLEDP associate director of administra-
tion will be responsible for procuring items and services required
for the implementation aand operation of the project. He will
familiarize himself with the procedures establighed by the univer--
sity for purchasing naterials, equipment, supplies, and services.

e will be respousible for initiating all METEP procurement actions.

Area and subsystem coordinators will be responsible for inform-—
ing the associate dircctor of procurement needs. (The area and
subsystem PPBs will provide the planning documentation required
for anticipating most requircments.) The associate director will
then determine the appropriate procurement action necessary to
meet each need,

The following is a general description of the university pro-
curenent model.
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The Assistant Dean for Adwinistration, School of Educatioen,
is authorized to prepare departmentil purchase orders for the direct
purchase of articles and roepaiy scryices, Dircct purchases may
not exceed $1060.00, Orders totaling move than $J00,00 must Dhe sub-
mitted on a purchase reqguisition to the wnmiversity procurement office
unless there is only onc source of supply, then departinental purchase
orders may be submitted up to a limit of §500,00, Justifiable
emergencies, not in excess of $500,00, may also Le submitted on
departuental purchaze orvders. All emergency purchases must be
approved In advaice by the university procorement office.

Departmental purchase orders and purchase requisitions are
sulimitted to tlic procurement office for approval., Approval nost
be oltained prior to the purchase of all itmes ard sevvices. The
rrocurement offlce has thie responsibility of contacting and nego-
tiating with vendors.

The University distinguishes between purchases vhich use state
funds and purchases which vse trust funds, e.g., Federal and founda-
tions monies, The general regulations remain the same., Projects
supported with trust funds request "direct" purchases by submitting
a Trust Fund Purchasce Ordey.

The University maintains a stock of supplles vwhich may be obh-
tained by submitting an interdepartmental purchase order. This
service provides departments and projects with an cconomic method
of ohtaining supplies.

Departments and schools waintain a record of the receipt of
all purchased iterns and services. The Treasurer's Office nouvnally
recelves all invoices. Invoices are scent to the Scheol or department
for approval of payment and are then returned to the Treasurcer's
Office for paymeut. Invoices directly received from a vendor by
a department or school are approved for payment and then forwarded
to the Treasurer's office for payment,

The METEP associate dircector of administration 1s responsible
for interfacing the project's accounting and procurement activities.
He is also respousible for procurement interface with the Assistant
Dean for Administration, Scliool of Education,

The steps necessary in the implementation of the procurement
procedure are outlined in Figure 6, The associate director of
adiinistration will provide procurement support to all progrom
and subsystem coordinators during the implementation and operation
of all components of the NETEP system,
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Cost-Effectiveness Model, Cost-effectiveness analysis is a process
which relates cost and effectiveness {(achievement) data for alternative
courses of action. The cost and effectivencss data is presented in

the same format for each alternative being analyzed, The fovemat for
relating and presenting data Is determined by the needs of the person(s)
who will usc the data in his deeision-making process. JYhere is no
specific algorithm for decision-making using cost-effectiveness drta.
Decisions should be based on all pertinent data avallable and should
not be limited to the cost~effectivencss data., The following cost-
effectiveness data will be used in developing arca IPBs and in evaluat-
ing the design of the systei.

The cost of cach cducational area 1s included as a separate
section within the total program budget. These costs may be further
broken dowvmn to be associated with dustructional alternatives. The
cost of some instructional alternatives may be easily identificd,
while the assignuent of cost to some IAs may be highly subjective,
Therefore, the process used for decermining the coust becomes significant
in the later analysis of the cost data. Hence, the process shonld
be docunented and available when cost--effectiveness analyses are
reviewed.

Cost will also be assigned to arca facilitics, e.g., the cost
of operating a learning lab will Lo caleulated. There costs will
be divided into two parts - fixed and variable., Fiaed costs ave nct
effected by the studenc utilization rate while the variable costs
arc determined by the utilization rate. TFor example, if the lab re-
quircs faculty or staff personnel to be prescnt vhen the lab is open
for students, then the salaries of the personuel wiil be considercd
a fixed cost., The cost of the replacement of expendable supplies
and materials are examples of variable costs

The cost of a lab will be dividced among the instructional alter-
natives which require the utilization of the lab. The varying require-
ments for utilization of the lab for different IAs does not permit
the gencralization of a formula for allocating lab cost. These al-
locations will be treated as separate cases, RNote: The cost of
operating a lab does not include the capital cost associated with the
purchase of permanent equipment and nonexpendable items.

Personnel and staff cost are also assigned to instructional alter-
natives for experiences other than lab. These costs mey be both
fixed and variable.

The management information system will provide the following data:

1. Number of students signing up for an IA
2. Number and 7 of students pre-testing out of an JA,
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3. Number and % of students post—-testing In an TA.
4, Number and % of studcnts post-testing out of an TA.

The cost and utilization data will be presented in the follow
ing format (Sece Figure 7). Fach IA for a PC will be represented
by a dual liuecar bar graph. The top bar will represent the cost of
providing the 1A. The bar will be subdivided into fixed and variable
cost,  The cost scale will be found at the top of the illustration.
The bottom bar for each IA will represent the number of students
who selected the TA., This bar will be subdivided into three parts:
the number of students who pre-test out of the IA, the number of
students who post-test out of the IA, and the number of unsuccess—
ful attempts in completing an JA, The number scale will be found
at the bottom of (hie 1llustration. The cost per student for cach
TA will be presented in paventhesis at the end of each dual-bar
graph.

This graphical representation of cost and achievement data will
be benefic .al in the cost-effectivencss analysis of the operating
program.

The same technique can be used in presenting date for explicit
alternative courses of action where the cost and achievement data
are either historical or anticipated. Therefore, the cost-effective-
ness data can be uscd in waking decisions pertaining to the deletion,
addition, andfer alteratjon of instructional altevasiives. It is
extremely important to point out that the cost-effectiveness duta is
a necessary but not sufficlent base for making decisions. VFor ex-
ample, an instructional alternative may have a low utilization rate
and a high per student cost while other TAs for the same PC may have
high utilization rates and low cost. Based entirely on the cost/
utilization data, consideration would probably be given to deleting
the high cost alternative. lowever, examination of the type of
student who successfully completes the high cost alternative may pro-
vide addit{ional data which would indicate the desivability of
maintaining the high cost alternative. One of the inherent dangers
of using cost-e¢ffectiveness analysis in education is the misuse of
data by cost-oriented instead of student-oriented administrators.
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METEP Five-Year Finencial Budget

The budget 1s a projection of the estimated costs of the con-
tinued development and implementation of the METEP Program. The
budget contains in summary form the total estimated costs of the four
support subsystenns and 14 educational programs vhich make up METEP,
(Sce Appendix A.) Subsidiary budgets are also provided for each of
the subsystems and cducational programs which further delineate the
estinated costs of developrnent and implementation. (See Appendix L.)
Proposed sources of revenue are indicated on the sumary and sub-
sidiary budgets. Tederal support is phased out by the end of the
fifth year with the State of Massachusetts assuming financial re~
sponsibility of the program, The budget also assunes that some funds
will be available from other sources during the second and third
years of the project, e.g., foundation support in the development of
the urban education progran,

Costs are based on an achileving an enrollment of 800 full-time
equivalent students, including both pre-service and in-service, in tle
system during the fifth year., All costs are estimated in 1970 dollars
and the summary budget in the final section includes a 4% inflation
factor in order to estimate more accurately costs in the latter four
years.

A financial time schedule for plannine, vesesnch, capital outlav,
and operation of t' =2 various subsystems and programs over the five
year period is presented in YFigure 8.

The master budget lists four accounts.,

(1) Planning/Rescarch: Includes the cstimated cost of iden-
tifying additional performance criteria and the developnent
of the reclated instructional alternatives. Planmning also
includes the development cost of justructional material
for the instructional alternatives, Planning in the Test-
ing and Guidance subsystem includes the cost of develop-
ing and evaluvating the pre and post tests, Planning in the
research subsystem includes the development of a monitoring
system to evaluate the operation of METEP and a total system
of evaluation during the fifth year., Planning personnel
costs are included in this account.

(2) " Operations: Includes supplies, maintenance and other es-

timated costs to be incurred in daily operation of the
system,
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(3) Capital: Includes the estimated costs of all the equipmnent
and material with an cstinated life of longer than one year.

(4) Trersommel: fthe estinmated cost of all professional ard non-
professional employces raquivred by METEDR,

The line items listed in the subsidiary budpets are ogyregates
of specific items and their cotimated costs,  The lenpthy specific
information is not listed in the vepori but is avaflable.

The first seven cducational program of the METEY system are pro-
posed for implementation during the first yecar, These prop rams ane
in the final design phase and have becn evaluoted during the curreat
feasibility study. The capital exvenditures of these particular
educational programs include the cost of establislidng learning labora-
torics that will be used by the students while studying in the various
arcas. These laboratories include audiovisusl equipment and otherx
devices that will ve utilized by the students vhile engaged in self
study and formal classroom instruction.

Thesce laboratories must incet space utilization standards if they
arc to be coasidered economically feasible. ‘the University uses tLhe
following vtilization standards.

Llassvooms. ‘Ihe average room is expected to be scheduled for 36 hours
per veek.  The station (seat) utilization is expected to average 007.
For cxample, a rcom vith 30 stations schecduled for 36 hours would pro-
vide 1080 station hours per week. Aprlying the 607 station utiiiza-
tion rate indicates that the room is expected to be used for a total

of 648 student utilization hours per week.

Laboratorics. (Chemistry, physics, etc.) The avcrage lab is expected
to e scheduled for 24 hours per week. The station utilizacion is ex-
pected to average 80.,.. Applying these standards to a lab with 30
stations would indicite the expccted use to total 576 student -tili-
zation hours per week.

lia tyre of laboratory proposed for the HETEP project presently
does not have a university utilizati~n standard. Thest will not »ormal-
Jy be scheduled for group expericnces. They are designed for iudivi-
dual activitics.

The space required for establishing METEP labs vill come from ex-
isting regular classroom space. ‘hercfore, a case can be presented
for setting the utilization standard of the lahs the sare as for a
classroom. lowever, the lab will be serving individuals instead of
sclhicduled greups, nence, the following method of detemmining if the
labs meets university standards is proposcd.
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Let N denote the number of student utilization hours per week
requived t§®mect the Unjversity standards prior to the conversion of
the regular classroom space. Lel t, denote the time that a student
spends in a visit to a lab., 7The suiimation of these timcs,:{ti, is
the total time of ctudent utilization., Thercfore, to meet the Uni-
versity standard: ;EliﬁNcs, for cach learning laboratory.

Results from the sirmulation model indicated that wost of the
proposcd labs met this criterion of space utilization., Updating si-
rulation input data and refining the design of pedagegical programs
and laborstories lhas resulted in an incrcasce in the projected uti-
lization of laboratories. Thercfore, these labs for which the pro-
Joected vtilization v:i*e did not meet the standard are now concider-
ed to be feasible,

The following utilization standards are uscd in deterrining
pevsonnel requirenents.,

A major portion of a faculty member's time should be spent in
rescarch and development oriented activities. Therefore, an avec-
age of 7.5 studeat coentact hours »er week is sonsldered appropriate
for plenncd instructicnal cxpericoces,

NETEP staff nmembers are expected to work 35 hours per week,
Graduate students financially sunported by NETEP assistantships are
expected to pavticipate in projeel activitics 20 hourc por weel.

The student/faculty ratio set by the - tate of Massachusetts is
fifteen to one. llence, the propesed project, designed to serve 500
full time students, should have approximately 54 full time faculty
members.

This number would bhe substantially increased with the ifnple-
mentation of the remaining nine educational programs. Hence, the
results of the ginulation indicated tliat the design of the project
was not feasible when the student/faculty ratio standard was ap-
plied,

A revievw of the type of perscnnel required to perforn in-
structional tasks uncevered an erros in the simulation input data.
Graduate students in the School ef Education are consider 1 as pavt
of the fustructional staff., Several pedagopical areas had indi-
cated that certain tasks were to be perfermed by members of the in-
structional staff without distinguishing between faculty and gra-
duate students. This was misinterpretad as solcly a faculty res-
ponsibility. Hence, the number c¢f required faculty was increased
while the nurber of graduate students was negatively effected.
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The staffing requirements generated by the sinulation of the
culty and graduate students,

The staffing pattern used in deternining the budget for yecar-
5 is presemted in Table 1. Forty-two full time faculty membevs are
utilized solely in the instructional aspect of the propram. iwclve
faculty members vwill have both instructionzl duties and responsibi-
lities in the manapgement, information, ond rescarchh subsystewms.
Yorty-six graduate students financially supported by the project
will be utilized in fnstruction:l activities, inciuding supervision
of leuarning laboratories. Scventeen graduaie studeants will be uti-
lized in various administrative functions., The budget also includes
seven positions four labtoratory supervisors. ‘These individuals will
be responsible for the maintenance aud supervision of the labora-
torics. The budget also includes funds for four psycho-netyicians
in the rescarch subsystenm and forty affiliated teachers in the in-
service program. Table 2 indicates student faculty ratios, faculty
to scecretary ratios, and faculty to graduate studenl ratios.

The proposed source. of revenue are illustrated in Figure 9,
The phase out of I'ederal support is graphically presented. A com-
pilation of the total cost of the project is presented fin Table 3,
Cost are presented in lerms of 1970 dollars.

Table & s a conparison of the preseni cosl vf the clemsniarvy
teacher education program and the cost of the proposed systemn,

The current operating budget of tlie School of Fducation does
not reflect the totel cost of the clementary teacher education pro-
grarn, Tha University does ot allccate some funds at the depart-
rent or school level. Yor example, the funds requived to furnish
heat are not allocated to the school, Other examples arc the cost
of student services, central administration, and university se-
curity. Thereforc, the cost per student preeentes in the projected
budget are not total cost,

The cost of the proposed HEIEP program is presented in a format
comparible to the cxisting Ludget of the elementary teacher educa~
tion pregran. Cost not considered to be relevant to the decisien
of replacing the current clementary tcacher cducation program with
the proposed project are not included. The wccounts and subaccounts
of the projected budget are counparable tolthe present accounts of
the elewmentory teachexr education progran.

The current expenditures for the clementary teacher progran is

apptoximately §1,780 per student, This i1s the cest used ia the com-
parison presented in Tadble A.
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TABLL 4

COMPARATIVIE COSTS
ALL 1970 DOLLARS = YIAR 5

- - —— - - —— e,

I. Currcnt Systems
500 FITIEQ Studcnl“

Total Cost

1970 Dollars $ 790,000 (State)
Operations & Personnel
(Only)
AVG./Student Cost
197C Dollars $ 1,580
11. Proposed
METEP Systea
600 ¥.T.E. Studcents® 5 Yeer
$ 254,500 (State) Operations
1163, 500 (State) Persannel
25,000 (Fed.) Operations
132,500 (Fed.) Personnel
Total Cocr
1970 Dollars $1575,500
AVG. /Student Cosl . 1,969
1970 Dollars 800/ 1,575,500
Comparison (01d) $ 1,580
(Ne\\’) 1’969
Difference $ 389
X Increase 247
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The indicated fncrease in envollwent from 500 to 600 F.T.K.
students will partially result freim the implementation of the in-
service program, This program, closcly interfaced with project dif-
fusion, should result in the cenrollment of many in-scrvice cle-
mentary teachers,

lhlthough the prescnt eccounting systen is not pregran orientad,
it is possible to estimate the cost of the elementary teacher edu-

cation progran.
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Economic 'casibility: Conclusion

The concept of cconomic feasibility was Introduced by posing
four guestions a family uzuelly considers in deciding the economic
fcasibility of a purchase. ‘ilese four questions were then applied
to the proposed MNLTLP project.

Processes for determining cost and controlling expenditurcs
were presented In response to the questions:

1) low much will it cost?

2) Do we have sufficicnt financial contrels to insure
the expenditure of funds according to a planned
program for payment of the purchase?

The program cost and sources of revenue were presented in a five-
year budget. The key cost data are the projected developmental
(including initial capital outlay) cost and the operating cost.

The five year unadjusted total for developmental expenditures
is §$3,382,600. This number includes expenditvres for equipreat,
facility modifications, and the funds allocated for the vesearch
and development of procesger and meterials.  Not included ere
persenncl and cperatdional costs,

The projected operating cost after the implcecmentaticn of the
program is §1,969 per student. This includes the cost of evalu-
ating, rvevicwing, and updating the program. This is nol the total
per student operating cxzpenditure of the University. The distinc-
tion between the program and University operrating expenses is ex-
plicit in the discussion of the proposed budget. The per student
operating cost of the present propram sdjusted for comparison with
the operating cost of the fifth year of the proposed program is
estimated to be $1,58C. Assuting that the adjusted non-program
operating cos* vould renain constant, the incremental pre-student
cost of the proposcd program i3 $389,

The budget, accounting, and procurement procedures were de-
signed to insure appropriate {iscal planning and conlrols.

Several criteria vere suggested for deternining - ""Can we ai-
ford it?" 1The first of these criteria {s rclated to the appropri-
ateness of Federal support of thie prograr. The point was made that
the Federal government cannot afford to provide funds tor "per-
manent' programs where there is little or no intention of continuing
the program past the Fedcrally fuaded period. The pnasiang out of
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Federal support as illustrated in the proposed five year budget de-
monstrates the intentions of the Schiool, Letters of commitment to the
METEP concept will be provided in the Phase I1I proposal.

An appreciably small incremental cost per student program was
the second criterion for determining the School's ability to support
the program. The incremental cost of $389 per student does not
meet this criterion. This negative result will be subscquently dis-
cussed in the concluding rcuwarks.

The ability to facilitate the effective use of funds 1s a thirvd
criterion in determining "can we afford it." The application of
cost-cffectiveness analysis and the PPBS approach to fiscal planaing
and control complenented with a strong pedagogical evaluation com-
ponent are designed to satis{y this criterion.

The answer to the first of the four original questions is the
most subjective. "Is this the best use of cur money?'" can be
answered only by reviewing the rationale and goals of the project.

The rationale for the METEP project can be summarized as
follows:

1) For education to be truly responsive to the changing needs
of both socicty and individuals, educational goals and
their criteria musi be an integral part in the initial
planning and operation of learning experiences.

2) The process of change nust be institutionalized so that
it becomes an integral part of the education structure.

3) The criterion of time currently used to measure the edu-
cational progress of a student is at best only incidental-
ly relevant to the student's ability to perform.

4) Optimal individual learning situations may be created
1f educators learn to corrzctly match teachers, materials,
structures, and students.

5) A Elexible teacher education structure is required if
new alternatives for improving instructional and
- learning experiences are to be conceived, implemented,
and evaluated.

The METEP projcect represents a concerted attempt to face the
challenges of institutionalizing change, social relevance, and indi-
vidualized instruction within the framework of a teacher education
program.
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Although the project at the University of Massachusetts is pri-
marily a resecarch and developmeut program, the modular desipn will
allow the training aspects of the program to be dupiicated at other
institutions. The operating cost of the training vortion of the pro-
gram wvould be dependent upon the size and intensity of the program.
The facully utilization standard of 7.5 contact hours per week usced
to cost the proposed program is not a realistic standard for a teach-
ers' college. lersonncl cost is the major item in the operuting -
penses of the program. Therefore, a faculty utilization standard of
12-18 contact hours pes week would have a sharp effect on the cost
of the program., Thig reduction in cost could be partially offset if
the college dees not have a graduate program., Additional faculty
and staff would have to be added to replace the graduatce students
utilized in the proposed systen. lience, the cost of duplicating the
program ishighly depeuadent upon the existing educational programs of
the recipient institution.

Is the implewentation and operation of the proposed research
and development project the best use of available money? The Scheol
of Education, Uuniversity of Massachusetts, submits that it is. The
rationale and goals of the program support this conclusion. The
projected increased operating cost is justified by the innovative
and evaluative potentials of the program.

The METFP project will also provide certain benefits to the com-
munity and university. The uew in-service program will involve ele-
mentary school teachers {rom arca schools. These teachers will also
participate in this program and be exposed to the latest teaching
methods. The urban education program will make student teachers
awvare of the problems that exist in teaching in urban areas and will
nopefully encourage some of them to commit themselves to a teaching
career in these arcas. The research subsystem will also perform
rescarch and evaluation for public schools. ‘lhe language arts pro-
gram includes a reading clinic where the latest techniques will be uscd
to improve the skills of children who have difficulty in reading. The
technology program includes a computer with remote terminals. These
terminals will be used in problem solving in the areas of technology,
mathematics, and science. They will also be availavle for use in the
other educational programs. Learning laboratories, e.g., nathematics,
science, and social studies, will be available on a limited basis to
other students of the University. The METEP project will also sup-
port graduate students., This {inancial support will make it possible
for deserving students to further their education

These benefits are important, however, they should be a second-
ary consideration iu determining the merits of the METEP project. It
is the concept of a fiexible structure for institutionalizing change
integrated with the concepts of formative and summative evaluation,
PPB, cost-cffectiveness analysis and simulation modeling that supports
the ccononic feasibility of the proposed teacher education program.
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SECTION V SIMULATION MODELING LN METEL




SIMULATION MODELING IN METEP

Simulation and modeling techniques allow planners to see haw
certain aspects of an operation might work without actually going
through that operation. The success of these¢ techniques is highly
dependent on the ability to describe the propesed operaticn well
enough to allow it to be decomposed into siwple ,arcs, the behavior
of each of which can be clearly understood. It fur‘her depends on
the ability to be specific about the inter-relationship of the parts,
and to supply reasonable data for the operation of each part.

A simulation .ncdel is properly validated when its total behavior
in some way matches the real world. This is difficult to claim when
the simulation model is to be used for constructive planning of
something that doesn't yet exist. The value of constructing a
simulation model in the plamming context may be summarized as:

a. The exercise of creating a rindel is very valuable in helping
plamners think through the consequences of their assumpticons.

b. To the extent that parts and relationships have been correctly
specified, the consequences of system overation with hypoth-
esized data may be explored.

c. The cost of simulation is relatively low compared to the cost
of a major error in planning.

d. The process of simulation can materially speed the process
of developing a management control system for a vcmplex,
new operation.

Our cencern is not with individual components as much as it is
with the eantire entity -- students, faculty, resources, management
strategies. Simplicity of individual elements does not necessarily
imply simplicity of the whole. By analogy, pullevs are simple
components. However, the linking together of a number of pulleys
with cord may produce a system whose behavior, when a weight is hung
at one erd and a force is applied at the other, is by no means
intuitively obvious. The benefits of simulation modeling include
gaining an understanding of the complete system through detailed
descriptions of relatively simple parts and the hypothesized
relationship between these parts.

For the purpose of developing and testing the Model Elementary
Teacher Fducation Program through simulation, it appeared obviously
desirable to try to think through what would happen to individuals
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under various cilrcumstances. If reasonable cxpericences cannot be
provided for one or more types ¢ students, or some sepgment of the
facvlty, there is somcthing wrong with some part of the proposed
program, Further, agprresation of the requivements for individuals
should give a good measure ol the resources necded by the institution.

Against this background, the Sirulation tecam has produced and
used four models (a fifth is under dewvelopment). The technical
details of these nodels, including flow logic and examples of data
used, will be included in a Technical Report to Le published
separately, These models may be summarized briefly as follows:

EDSIM 1, This is an clementary wodel whose main purpose
is to explore time to complation., The instructional prog.am
developers in each pedagegical area are asked:

a. The probability of passing pre-tests for performance
criteria in that arca, and, hence, nceding no
instruction for a student.

b. The probability of passing post-tests after instruction
has been taken. One additional instructional alterna-
tive is needed for each post-test not passed.

c. For wup to 10 types of instructiocnal events, how many
there are of that ctype and the estimated time for
completion of that type by average students.

In addition, an EDSIM 1 run reguires the number of students toc be
processed and the per cent of the available instructional events

in each pedagogical area to be taken (in one "profile"). The

model then generates the required number of students, one at a

time, and has them take a number of randomly-selected instructional
events in each area, based on the indicated number to be taken minus
the number probabilistically pre-tested out, plus the number
probabilistically failed on the post-test. The student's time to
completion, in hours, is tallied, and the hours typically spent in
each pedagogical area is computed.

The primary use of EDSIM 1l was to start the METEP modeling
process. However, initial runs did show rather unexpected amounts
of student time in different areas, which resulted in a shortening
of time requirements in some areas for some profiles.

In EDSIM 1, there was no attempt to see if students actually
could be scheduled so as to complete their requirements in the number
of hours indicated, nor was there any attempt to keep track of
individual instructional alternatives for individual students.
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EDSIM 2, This was the major model produced during the
feasibility study phase of METEF. It required the specific
identifleation of all instructional alternatives, including
resowrces of various types required aud estimated student
time to completion. Other data used in ELSIM 2 included:

a. Probabillty cf passing pre-tests in each arca.

b. MNumbers of students entering METLP at various times
(e.g. start of semesters).

¢, Number of hours a week students were assumed to be
willing to work.

d., Amount of each resource assumed to be available.

e, Per cent of the performance criteria to be met before
completion of the program.

For each run of EDSIM 2, specific students were generated, with
syrecific sets of instructional alternatives to be taken. For each
two week period within a semester, instructional alternatives were
offered, depending on student demand and resource availabilit'y. A
record was kept of each individual student's taking and completion
of instructional alternatives. UWhen a student completed the
specified per cent of the instructional aliernalives, Le was
graduated.

Output data from EDSIM 2 includes time to graduation for students,
resource utilization by two week periods, and a tally of student
disappointments due to such factors as insufficient demand, no space,
no staff, or more demand than the resourczs permitted neeting.

Data was collected from the Pedagogical teams for use in ERSIM 2,
Undoubtedly, this data represented best guesses at the time it was
collected, but, unfortunately, the time neceded to collect and process
a large amount of input data and run EDSIM 2 prevented refining the
data to reflect experience gained by trylng actual instructional
alternatives this fall. Our separate techni.al report will document
the data collected to indicate the working of EDSIM 2. This data,
and the results presented, do not now represent our best knowledge
of how METEP might work in practice.

From the vse of EBSIM 2 with the data as collected, severel
valuable interactinns with Pedagogical teams and management refine-
ments were generated. One of the major indications from the
simulation experience was that some kind of scheduling of instruc-
tional alternatives in advance, rather than in unforeseen response
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to student demand, would greatly speed a student's progress through
the METEP cxperiences, Mathematics and Language Arts did experiment
vith various ways of clustering their offerings, so that students
stil) had a rcasonable choice, but in addition faculty resources
could be planned in advance,

Another major suggestion from the simulation experience was that
instructional alternatives were taking too much student time, FEither
a student nceded to meet fewer of the hypothesized performance
criteria, or the available instructional alternatives had to be
shorter, if students were to exit from METEP system in any reasonable
time. For example, the Science area, iIn thelr feasibility testing,
found that many more performaunce criterla were pre-tested satis-
factorily and that many instructional alternatives took much less
time than originally expected, A sipgnificant cut in both the number
of performance criteria to be met and in the instyuctional time to
meet them should generate data that contains the solution to the
preblem of lengthy time to graduation.

The prefercnce of students feor lectures, although perhaps a
function of conditioning of present students rather than a long-
range indication of what is likely to be selected, reinforces the
concept thut sowe efficiencles of large group, scheduled exper-
icnces will wesult in a smoother student flow through METEP.

Another intervesting observalion from EDSIM 2 concerns thc number
of hours per veek students are willing to work. Theoretically, the
harder a student is willing to work, the sooner he is likely to
complete his program. In sinulation, increasing the hours per week
students were willing to work imposed severe strains on the resources,
and served more to lucrepment disappointment counters than speed
student propress. Alternatively, a higher level of resourcns may be
needed.

Demands on resources, cspecially faculty and staff, can be
quite uneven. It would appeay fiom EDSTHM 2 results that minimun
number of studeats needed hefore an instructional alternative will be
offered results in cunulative pent--up demand for many students,
resulting suddenly in enough students for many instructional alter-
natives at about the same time. It would seew from preliminarvy
analysis that this problem could be avoided through some foram of
scheduling.

Many tines during a secmestexr, and cspecially towards the end of
a scmester, students had "idle" time cdue to inability to schedule
instructional alternatives (primaril, duc to lack of sufficient
demand, sccondarily du2 to lack of time until end of the semester).
One prssible strategy for METLP planners is to provide morce individual,
sclf-study aliernacives that could be uscd to {ill in the gaps.
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Aternatively, some form of advance scheduling of instructional
alternatives, perhaps into a select but varied number of consistent
and efficient routes to program completion, might get around the
"{dle time' problem, and at the same time speed student progress.

EDSIM 4 is still being created. 1t will use the same data as
EDSIM 2 and try to provide answers for the same kinds of questions.
The present intent is the EDSIM 4 will have a sounder theoretical
and data base (profiting from expericnce in building EDSIM 2), will
be more flexible, and, hopefully, be easier to rumn,

There is much that remains to be done with the EDSIM type of
simulation modeling., Revising the input data te reflect experience
gained during this feasibility study is, of course, the mest obvious
and neccessary activity.

Model validation work is being pianned in conjunction with the
Individually Prescribed Instruction Project of the Learning Research
and Developrient Center at the University of Pittsburgh. While it
may unot seem iuitially that individual prescriptions in an elementary
achool and student-selected instructional alternatives in a university
setting have much in common, it now appears that operationally once
a set of activities is selected, the behavior of the two systems may
be very parallel. If the XDSIN models do provide better-than-chance
predictions of system behavior in the IPI context, thedr usefulness
tor METE? purposes is enhanced.

In time, it is to be expected that operational data will be
available that will allow a better than random mechanism for
anticipating what instructional alternatives students will select.
The develcpment of a 'guidence" predictor of some accuracy may be
important if sinulation models such as thcse are to become useful
management tools for operation as well as planning.

There is a goad chance that an cffective sinulation model may
become a central pavt of the management information system. Looking
forvard to this possibility, work needs to be done to bring the data
file structures of the EDPSIH medeis into correspondence with those
of the management information system. It will ulso be highly desirable
to provide a stable interface between sinulation modeling and the
research and evaluation effort, to provide both a resecarch tool for
the latter, and better parameters and decision rules for the former.
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Two other small models have been crcatcd.l ARF 1 1s a sclhene
for defining the antlicipated staff for a school or center, in terms
of hours available, and per cent of time to he spent in various types
of work, The work that needs to be done is thea defined as a function
of parameters of the cducational program - c.p. number o. students,
emphasis on indivudual instruction, planning time. The ARF 1 model
matches work force availabilitv against work nceded in a simulated
school situation. One METEP Center, Language Arts, has applied the
ARF 1 model to its staf{fing, with results verified by experience that
there simply wasn't anvwhere near enough staff for the anticipated
work. This type of analysis can be very helpful in designing
staffing versus anticipated work in.a new educational situation; 1its
use in other METEP Centers is proposed.

The remaining model is QURUE, whose purpose is to explore
probable student demand for a limited service facility. The average
arrival ratc of studenis is specifinrd, as is the anticipated service
time for a student or group of students to be served simul taneously.
A starting number of service facilities is specified. The model,
which operates on a time-sharing system from a desk console, creates
sample days with the specified student demand, then services the
demand with 1 through the specified number of service facilities
available. Information presented to the user includes average
facility utilizatioa and student walting time. If the student
demand and service times are knowa with any certainty, this model
assists planners in deciding how inany seivice channels should be
available. A typical use has been to determine the number oif
Language Masters to have available for a given school populetion
with anticipated use parameters. It was found that peak demand
could be met with about half the devices originully planued.

We belicve that the developrment of these simulation tools, plus
growth of sophistication in usinp them, has becen a major and
worthwhile outcome of the METEP feasibility study. The capability
has been established for making better decisions as METEDP plans
progress.

Recommendstions for the continued use of sinmulation in the
implementation and operation of METEP are outlined in Figure 1.

1Creation and fnitial use of these models was supperted by
General Learning Corporation in commcction with the planning of
the first cducational facility for the Yort Lincoln New Town Project
fn Washington, D.C.
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CLIENT ACCEPTADILITY

Mny teacher cducation program has several sgets eof clicnts. These
include: students, parents, teachers, school adwministrators, and
state certification persomel, If a teacher training model is to
successfully satis{y the needs and concerns of these clients, it must
involve them in the creation and ecarly evaluation o the progruan.

The goal of the Clicent Acceptability component of the feasibility
study is to inform a represcntitive sample of interested lay people
and professional cducators of the proposcd MNETEP desiga, and thon

to obtain their reactions to the program as well as their sugpestions
for impr~venents.,

Client acceptability of METEP has bLeen determined by using three
different mecthods:

a. A client conference was held in July 1969 to present the
METEP design. At that time, the clients' reactions and
suggestions vere gathered via recaction panels, gquestionnaives,
and the Delphi Tecchmique.

b. State departments of teacher certification were contacted and
asked to respond re HETEP's compatibility to existing certi-
fication reauirenonts.

¢, Undergradvatas particvipating in the pedagogical feasibilicy
studice vere survayed, and ashed to give their voactiens te
performance criteria ond other instructaiomal procedures,

The general reaction of the potential clicnts surveyed douring the
conference, and in the visits to vavious state certification depart-
ments, were exceptionally encouraging as vell as helpful, and will be
given rore detailed attention within the remainder of this report.

The survey of undergraduate responses will be handled wvithin the indi-
vidual pedagogical reports rather than in the clfient acceptability
section.

The Client Confercnce. A client confetence was conducted eaxrly in
July of 1969 to get fcedback on the basic compunents of WETEP as they
had progressed to that time. ‘wenty-three clients composed of undev-
graduates in elementary education, teachers in the ficld , ali levels
of administrators from public and private cducatior, parents, and
state certification persemmel vere invited to the University to learn
about the proposed liodel Elementary Teacher Nducation Program, and
then comment on its strengths and weaknessoes, The full dey conference
began with a general presencatioa by Dr. James Cooper, the project
divceector, and was fotlowed by sceveral METIP staff rmewbera, cach giving
a brief synopsis of what was being planned fn their specific subject
arcas. The conference participants had each beea sent & copy of the
METEP Phase 1 rcport prior to the conference, and the morning seesion
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served to bring them up to date on progress since the report was
written.

The second half of the conference was spent gathering reactions
from the participants to be used in improvement of individuval METED
components.  Fecedback to the staff was received in three ways: first,
a prescentation was wade by a six member reaction panel; sccond, a
questionnaire was filled out by each of the participants; and third,

a prediction of future public acceptability was given via the RAND
Corporation, Delphi Technique.

Reaction Panel. The enthusiasm shown for METIP was something more
than we had expected from the traditionally reserved New Lngland
group, and it scemed to set the tone for the revainder of the con-
ference. Reaction panel comments ranged from; "I think the concept
of performance criteria is excellent, and the removal of time as a
factor in completing course or degree requirements has long been
needed.", to '"Great care must be given when preparing performance
criteria, so as to include the essential ingredients of teaching."
Many questions were asked by the pancl regarding dquality control,
undergraduate time coumitment, local involvement, and the rawifica-
tions for present tcacher certification requirements. These and
other questions were responded to by the staff Lefore the partici-
pants filled out the '"Client Questionmaire'.

Cllent Guestionnaire. Thirteen questions were asked on the ques-
tionnaire. kach question was designed te give the METEP srafi an
idea of what parts of the program the clients felt were stvengths

or weaknesscs, and in gencral, what their feellnge were concerning
tue program as it had been presented. Included here are the thirteen
questions asked in the questionnaire. A random response, i.e., every
fifth reply, is provided.

1. Do you feel there is a need for revision in the mehtods used
to train elewentary tcachers?

"Definitely. There should be greater emphasis on the
teaching of learning theory, the establishment and
pursuit of behavioral objectives, and the develop--
ment of techniques required to make the classroon

a stimulating place."

"Yes. More carly expericnces with children are
necded. Micro-teaching, strength training, etc.,
arc fine, but longer earlier periods of time with

children are needed."

"Yes. Revision of some troditional methods to
meet present day standards are necded."
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"Definitely yes. 7The area of buman relatlons is
one that nceds nueh attention,”

2. Disregarding minor weaknoesses you may have noticed in METEP,
does the gencral idea of a performance based curviculum [or
teacher cducation sceem to have merit?

"Yes. Performance criteria scems a much more realistic
perametey than time achicevement. My personal reser-
vation is +hat ample consideration be given to the
environment in which the performance criteria is
demonstiated."

"Wery difinitely, it should help elevate tlie status
of teachers and their quality, which will in turn,
make the profession more attractive to competent
students."

"Yes, curriculum construction has been talked abeout
for thirty vears. It is time for action."

"Yes, llowever, Lhere are many ancillary expericnces
that take place aside from pursuit of specific cob-
jectives in the classroom, that should not be over-
looked."

3. In your estimation, what are two of the wmost obvicus weak-
nesses in the METEP as it now stands?

"Potentially good teachers might be washed out on
the basis of failurc to neet performance levels in
one or two particular arcas."

"NDefinition of a student tcaching expericnce."

"It (METEP) may turn out teachers who are alike in
method and personality,"

"At this point, the ficld experience nceds smooth-
ing and clarification,"

"The role and particulars of a "generalist" require
more delineation, perhaps using a different term,"

4, wWhat do you feel are the major strong points of METEP?

“"Flexihility allowing for individualization."
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VLt proyides the traince with a better understand-
ing of the education process and his role in it."

"The great care given to analysis of the essential
ingredients of effective teaching., 'This is reflect-
e¢d in the specific subject arcuas."

"Possible effects on certification, recruitment,
differentiated salary structure ecte."

5. Would you hire teachers trainced under this method?

"Yes, background, depth and preliminary practice
and understanding of youngsters would be strong,
points."

"I can't honestly say. The extent to which I feel
the candidate can deveiop ravport with her children
is a key consideration which requires on the scene
assessment."

"Yes, I might finally have a reasonable chance to
predict teacher success and pupil-tcacher com-
patibility."

"Yes, provided they have been avarded 3 teaching
degree by the Universiiy."

6. VWhat &ave sowme of the qualities you would look for in a
teacher before hiring him?

"Genuine love and concern for childrea and an
ability to transfer knowledge."

"Enthusiasm for learning."

"Respect for children, flexibility, ability to
listen rather than just hear."

"Knowledge of subject matter."
"Knowledge of content, knowledge of children, liking

for people and the ability to get aleng with them
and facilitate growth,
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7. In your opinion, are the ahove qualities bLeing developed
in the MEUEP?

"Yeos, assuming minimum requirements are realistic,
vhich I am sure they will be."

"Yes, they are certainly a part of the design."
"Not all."

"Yes, particularxly in the human relations field,
this is an exciting area, but one which could be
uisastrous unless handled by extremecly cowmpetent
individuals,"

"I question whether love and concern for children
will be able to become a part cf this program."

8, If a student had competed all of his course requirements in
2 1/2 years and was cousidercd qualificd by the University
and the state certificstion board, do you .hink he would
have eany difficulty obtaining a job in your school system?

"I would certainly hope not. Today's asinine
assunption that four years equals teacher,
certainly is not valid,"

"No, the fact that he has a degree would be
sufficient requirement."

"No, provided the University has sufficient con-
fidence in thig program to award him a Lcaching
degrece,"

"Possibly. There is irore to education than
attaining measurable behavioral objectives.”

9, If a student took 5 1/2 years to complete all of his teacher
certification requirements, would he be regarded with some
suspicion or have any difficulty obtaining a job in your
school system?

"This would depend on individual circumstances,"

"No. The first few teachers might, but I'm sure Lhis
suspicion wculd only be monentary."

"As strange as it may seem, he would probably be
more readily accepted than the above student."
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"No, I feel he would be considered merely
a more thorough and well trained person."

10, Do you foresee wuny difficultiecs arising for local school
systens if teachers arc trained according to perform-
ance criteria rather than the present methods?

"Just the difficulties of teachers and adwinis-
trators accepting something new."

"No, I belinve most superintendents would welcome
this type of preparation after they study and
understand it,"

"Some bad frelings will occur in the teaching
ranks of those who 'put in" four years, but
time is a great healex,"

"Yes, it will iikely force a rethinking and hope-
fully a restructnring of existing curriculum ana
methodology, which means confrontation butween
'01ld and new' teachers.,

11, Do you think parents and board members will be eager to
hire teachers with the performance criteria background?

"Hopefully, the mavement is bound to be In that
direction."

"Yes, since teachers educated in the traditional
method have fallen short of what is expected of them,"

"Yes. They are fed up with what they are getting
now and ready for performance evaluation on thre
job as well as fn the preparation,"

"Yes, there is some objectivity to performance
criteria which would give confidence to the
parents and the board."
12, Do you feel that the arlication of curriculum simulation
techniques provide an effective means to study educational
problens?

“Yes. It will save a lot of mistakes later."

"Yes. We should have adapted this from industry
long ago."
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"Don't know enough abouwt the approach to have an
opinion."

"Yes, but 1 would need more data and experience
to comment further.

13, In vhat ways .hould the University continue to involve local
school systems with regard to Teacher cducation?

"More cooperative efforts and more vesponsibility
to the local teacher.,"

"If METEP 1is accepted, we should invelve all schools
systems in re-educating existing teachers so as to
eventuclly get teachers to use these same concepts."

"By scuding people from the School of Education to
faculty mectings at the local schools,"

"offering academic credit to teachers who will do
field rescarch or coouperative work with the Scheol
of Educatfon.”

"Constant dialogne., Through gradual involvement in
ways suggested in the METEP proposal, through more
serinars and conferences for teachers and administrators
Your cuthusiasm ond 'dreams’ sve wvervy fafectious,

Delphi Technique. The Delpbi Technique is a method used for the sys-
tematic soliciatation and collation of expert opinions. A techniqua
has been found, through rescirch done at the RAND Corporaticn, to
improve a group's success in decision-making and the prediction of
future events., The technique is explained herc by N,C. Falkey of the
RAND Corporation, in a paper prepared for the National Conference on
Fluid Powerx, in Chicage, October 17, 1968,

“The basjc characteristics of the Delphi procedures
arc: (a) Anonymity, (b) Iteration with controlled
feedback, (c) Statistical group response. Anonymity
is achieved by using questionnaires or other formeal
chaniels of communication, where specific responses
are not assocfated with individunl members of the group,
This is a way of culting down on the cffects of
dominant individuals and reducing group pressure.
Iteration consists in perfroming the intcraction
among nembers of the group in severai stlages; typi-
cally, at the beginning of cach stape the results

of the previous stage arc summarized and fed back
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to the menbers of the group, and they ave then asked to
recassess thelr answers in light of what the entire group
thought on the provious round. Controlled feedback allows
interaction with a large reduction in noise, TFinally,
ratlicr than asking the group to arrive at a comuenm opin-
iop, a consensus, the group oplnlon is taken to be a
statistical averape of the final opinions of individual
menmbers of the group. In the experiments we have con-
ducted, the median opinion-~that is the middle estimate
where half the group is on one side, and half on the
other --has turned out to be thc most accurate., By using
a statistical group cpinion, group pressure toward con-
formity is further reduced, and probably wmoré& important,
the opinion of every member ig reflected in the group
response."

We feli the twenty-~threec participants at the conference, because
of their varied public backgrounds, could use the Delphi technique
to give us an estimation of the general public's acceptance of the
METEP design., The participants received instructions on the use of
the Delphi questionnaire at the conference, and completed the first
round of responses at that time. During the following four weeks,
perticipants were provided with revised information on the responses
cf the other confereuce participants, and were asked to adjust their
responscs 1f they desired. At the end of this exchange, the results
were collected, giving us the fellowing infermotion on the eerimared
acceptance of the HETEP design by the general public. A sample Delphi
form is included in the Appendix A.

In the following questions, the participants were asked to respond
to the questions by checking a number from 0 to 100 on a number line,
In the first eight questions, "0'" represents unacceptability and '100"
represcents complete acceptability.

1. "If acceptability could be placed on a scale from zero to
one hundred, the general public would rate METEP as:"

Median response = 71.9
2. "If acceptability could be placed on a scale from zero

tn one hundred, the gencral public would rate conventional
teacher trajning techniques as:”

Median response = 49.9
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8.

"The teachers now teaching in public clementary schools
would ratce METEP as:"

Median response = 74.6

"The teachers now teaching iu public elemeatary schools
would rate conventional teacher training teclmigues as:"

Median response = 46.9

"The administrators hiring teachers for clementary teaching
positions would rate the teachers graduating from METEP as:"

Median response = 76,2
"The administratorg hiring tcachers for elementary teaching

positions would rate the teachers graduating from conven-
tional teacher training institutions as:"

Median response = 59.0

"Assuming that a teacher graduating from an average school
of education would rate 50 in overall ability on a 100 point
scale, where would a student graduating from METEP he rated
by the pubiic?”

Median responsz = 73.6

"How wmany years will it take for the METEP approach to becone
accepted as a valid nethod for training teachens?"

Median response = 9.5

In the next two questions, the numerals 0 to 100 reprcsent
nunbers of parents.

9,

100

"out of 100 parents, how many see a need for elementary
teachers with better training than they arve now receiving?"

Median response = 70.3

"0f these same 100 parents, how many would see METEP as an
cffective improvement over standard training methods?"

Median response = 70,1



State Certification Departments. The METLEP staff is aware that a
growing state university, such as the Universit:r of Massachusetts,
must consider a broad area =nd population when it involves prospec-
tive clients in determining MELEP's feasibility. The combination of

a mobile graduating student body and a geographical location that

puts several of the nation's largest populatlon centers within an hour's
air travel, rcquires that client involvement include other states and
educational systems as well as those In Massoachusetts, METEP has
achieved this broad involvement by vislting the teacher certiiication
departments in New York, Minnesota, and California. The purpose of
cach visit was to determine the compatibility of the METLP design with
existing state certification requirenents, to familiarize ecach of the
states with the design, and to rcceive suggestlons on ways METEP could
improve the design to meet existing state requirements.

Three weeks before the visilt, each department was sent a copy
of the METEP Phase I report and several questions to consider, regavd-
ing the generalizability of the design to their certification require-
ments. See appendix  for a copy of the letter and questions,

New York. New York presently requires, a Bachelor of Arts degree with
24 hours in education, and a practicum experience, for teacher certi-
fication. The state is planning to convert from its present method
of teacher certification to a performance based procedure within the
next five years, and found the METHP design quite cempatible with
their prejected plans. Dr. Gazzetta, Director of Teacher Certifica-
tion, was very intercsted in MNETEP, and discussed possible relation-
ships that might arise betwecn New York and the University of Massa-
chusetts regarding the design of performance criteria. Dr. Gazzetta
stated that any changes of the degree proposed in the METEP design
would require study by their certification department, but that he
anticipated few problems.

Minnesota. The State of Minnesota is also in the process of revising
its teacher certification requirements. Dr. Garalski, the Direcctor
of Teacher Certification, found the METEP design acceptable to
Minnesota's standards provided that teachers graduating from the
program had a Bachelors degree, and met the requirements for a
Massachusctts teaching certificate. The proposed future plan for
teacher certification in Minnesota would simply require a Bachelors
degree in education from an aceredited teacher preparation institu-
tion for a twe year tecaching certificate. During the two year trial
period, teachers would be expected to meet various performance cri-
teria, as sct down by the State Certification Department, before being
recertified for a five year period.
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No conflict between the METHP design md existing or proposed
certifjcatlon requircments could be found. 1t seems in fact, quite
possible that METEP teachers might go to Minnesota already prepared
to meet the proposed performance criteria for a five year teaching
certificate,

California. At the time of our visit to California, the Certification
Department had just received word that the requirements it had been
working under since November of 1968, were being replaced with the
requirements that had been in effect pricr to 1968. It scems the
State Legislature found the standards they set in 1968 to be unrcal-
istic, and in the absence of an immediate solution, they were return-

ing to the earlier requlrements.

Mr. Obradovich, one of the Departments' analysts, informed us
of this change and stated that further changes were in progress within
the State Legislature regarding teacher certification requivements.
With the lack of definite longterm standards from which to base his
judgments, Mr. Obradovich was naturally hesitant to conment on the
compatability of the METEP design with California Certification
Requirements.

The METEP staff will keep contact with the California Certifica-
tion Department to determine if difficulties might arise for our

graduates.

O

Connecticut. Mr. James S. LeSure, Director of the Conmnecticut

Teacher Certification Department, participated in the client conference
and indicated his enthusiasm for the program. Mr., LeSure feels that
"Performance evaluation is the key to the problem of certification

and professionalization of teaching.”" The METEP staff has remained

in close contact with his department during the duration of the of

the fcasibility study and little, if any, difficulty is forcseen in

the certification of METEP graduates.

Massachusetts. The State Department of Education in Massachusetts
has been contacted and it's reactions to the model were favorable.
A meeting was held in November, 1968 between James Cooper, Project
Director and John P. McGrail, Director, Bureau of Teacher Certifi-
cation and Platement. At the meeting, Mr. McGrail questioned cer-
tain aspects of the program, but felt there would be no certification
problem as long as the program met state requircments. Since that
time the METEP staff has remained in close contact with the Depart~
ment and their enthusiasm for the program has continucd. Provision
has been made in the model to meet the minimal requirements that
were of earlier concern and we now have the full support of the
Massachusetts Burcau of Teacher Certification.
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Summary. The client acceptibility study was designed to survey a small
portion of the proposed futurce METEP clientcle. The survey included

a conference for twenty-three people of varied background, with each
giving information on client acceptanze via, a rcuactlon panel, a

questionnaire, and the Delphi Technigue.

The size of the surveyed group and the number of questions asked,
has given us a sample of the public's opinicn that we feel is large
enough to indicate the general likes and dislikes they have concern-
ing METEP. All participants agrced that conventional methods of teacher
education could be improved upon, and that the METLP design scemed to
be a well thought out alternative with great potentlal. The rcaction
panel and client questionnaire, combined with the indication of
acceptance provided by the Delphi Technique leads us to believe that
the general public will accord METEP its strong support in the years
to cone,

The vi.its with certification departments in New York, Minnesota,
California, Connecticut and Massachusetts indicated to us that METEY
is compatible with the certification requirements of other states.

It is interesting and encouraging to note that both New York and
Minnesota are emphasizing the use of performance criteria in the
future revision of their certification requirements. The absence of
compatibility problems between out of state certification departments
and the projected capabilities of MELEP graduates, combincd with the
support of the Massachusetts Teacher Certification Department, gives
us reason to believe that few future problems will be encountered in
this area.
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DELPHL FORM

After you have answeved these questions, please return the
questionnaire in the envelope provided.  Your evpedience in the
return of this information wili be most appreciated.

In the following questlions you will be asked to give your answer
by checking a nusber from 0 to 100. 1In these cascs "0" represents
complate unacceptability and "100" will represent complete acceptabil-
ity.

1. If acceptability could be placed on a scale from zcro to
one hundred, the general public would rate NETED as:

0 10 20 30 40 50 60 70 80 90 100

2. If acceptability could be placed on a scale from zero to one

training techniques as:

0O 10 20 30 40 50 60 70 80 90 100

3. The teachers now teaching in public elementary schools would
rate METEP as:

0 10 20 30 40 50 60 70 80 90 100

4, The teachers now teaching in public elementary schools would
rate conventional tcacher training techniques as:

0 10 20 340 50 __G6)_ 70 80 __ 90 __ 100

5. The administrators hiring teachers for elementary teaching
positions would rate the teachers graduating from METEP as:

0 10 20 30 40 50 60 70 80 90 100

6. The administraters hiring teachers for elementary teaching

teacher training institutions as:

0 10 20 30 40 50 60 70 80 90 100

7. Assuming that a teacher graduating from an average school of
education would rate 50 in ovevall ability on a 10C point scale,
vhere would a student graduating from METEP be rated by the public?

0 10 20 30 40 50 60 70 80 90 100
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10.

How many ycars will 1t take for the METEP approach to become
accepted as a valid method for training teachers?

0 10 20 30 40 50 60 70 80 ___90 100

In the next two questions, the numerals 0 to 100 represent
numbers of parcnts.

Out of 100 parents, how many sce a need for elemcntary teachers
with tetter training than they are now receiving?

0 10 20 30 40 50 60 70 80 90 100

Of these same 100 parents, how many would see METEP as an
effective improvement over standard traiuning methods?

0 10 20 30 40 50 60 70 80 90 100
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July 16, 1969

Dear Sir:

The enclosed Model Elementary Teacher Education Program (METEDP)
report should give you a fairly complete idea of the direction
we arc heading in our future planning. This report was sent to
the U.S. Office of Nducation in May of 1968 and was one of eight
in the nation funded to develop Yhase II which is a feasibility
study. During the past four montlis of Phase I1I, much of what is
written in this report has changed dramatically, but the perfor-
mance basced philosopliy has remaiuned constant.

Mr. Don Waldera, as I mentioned in my first letter, will be
stopping to see you on August 1 to discuss these and other ques-
tions related to your state certification requirements, It is
through this weeting that ve would like to deternine 1f there
are any major certification problens to be overceme Aduring our
Phase 11 feasibility study.

As you read sections of the report, would you consider some of
the following questions in light of your state's teacher certifica~
tion requirements,

1. Are elcmentary teacher certification requirecments in
your state flexible enough to allow for graduates that
have met specific performance levels, rather than
credit hour requirements?

2. Since there are variable cntry and exit points in the
METEP, the time spent within the system will vary
from student to student. Do you foresce any difficulty
certifying a student that spends only two and a half
years in the system or one that graduates after five and
" a half years?

3. Do you foresce any difficulties arising for local school
systems if teachers are trained according to performance
criteria?

4. What are some of the performance standards students
must meet to be certificd in your state?
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July 16, 1969

Thank y.u for considering these questions, we will be looking
forward to discussing them with you.

Sincerely,

James M. Cooper
Director of Teacher Fducation
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INSERVICIE: DUSICGHN

The inservice design liolds the ley to several problens univer-
sities have had for wmany ycavs. The problems we speuak of arer the
lack of systematic commumication with local school districts, the
inability of universities to fulfill their inscrvice training
obligation to local school districts; and the powerlessness of
universities to facilitate meaningful change in public school
systems. Theee problems will find either partial or complete
5 tutions in the proposed inservice design.

Jhe Survey. Trior to the development of this design, a survey was
conducted by the University of Massachusctts' Center for the Study
of Educational Inwovations (CSEI). This center is located in the
Schiool of Education, and is primavily iuterested in helping school
systens implement educational immovations. As a result of this
interest, the center has spent a greav deal of time assessing the
needs of public schools through contact with students and teachers.
It was because of this interest in nceds asscessvent, that the
center vas called upon by METEP to assist in determining the
inservice necds of Massachusetts tcachers. The resuvlts of that
survey are included here, and have been used in the formation of
the inservicc component. (Sec Appendix A fcr complete survey.)

The purpose of the curvey waoe te deternine the inservice neads
of public school teachers in lassachusetts. Tight thousand
questionnairces were distributed to celementary and sccondary teachers
throughout the Commonwealth with a total of 2,830 returned. ‘The
response by clementary tcachers, pre-school through grade 6, was
1,348 or 474 of the total response.

Respondants werce asked to indicate their ueeds for inservice
training in saventeen general subject areas that were divided into
descriptive sub-categories. Teacher responses to thie items included
In the questionnaire sugpests that the first priority of inservice
education is the establishment of workshops, seminars, and vrograms
designed to advance the teachers' skills in understanding and
utilizing knowledge In psychology and human relations, as it relates
to Individuwalizing educatioral programs. In the same vein, the
survey Indicated that for inservice education to be meaningtul,
the emphacis must shift from a subject matter oricentation to an
cmphasis on learaing theory and the skills needed to cope with the
varvied characteristics of learners. These teaclier needs, and other
uncoverad by the survey, form the framework for the inservice
design.
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The Design.  The inseryvice design provides the opportunity for
conlinucus personal growth througl the ccowpletion of performance
objectives and the chunce for professional carcer growlh throuph
formation of a diffcrentiated staff structure. The design has
three major strengths,

1. School systems participating in this program vill be
comaitting themselves to a chanpe in present staifing
patterns that will have positive and Jong range ctffects
on the stracture of public school cducation.

2, A comprechensive student teaching experience ties in
closely with the inservice design, and allows teachers
an uiinterrupted progression from pre-service cdueation
to inservice cducation via pecformmice criterio.

3. The design provides teachers vith inservice assistance
and instruction, both at the University during the summer,
end at the teacher's school during the academic ycar.

As we have mentioned, the METEP inservice prograim requires
a commitiient from botlh the teaclier and bis school systzin toward
differentiated staffi development. W . re making this request because
ve fecel that significant strides towa o changing system staffing
patterns must be made if perscuancel in cdeveatieon cre to bo used to
their full potentiai. O commivieni toward differvndiaved stafiing
patterns has bhecen given stetewide support by tne Massachusetbts
Advisory Council on Educativa (MACY), which was formed in 1965 to
study the state's public cducation system and make recommendations
cu its improvement. To quote fro.s “he MACE report, "New staffing
patterns for elementary and sccondary scheols should be developed
that make full and appreopriate use of various kinds of educaticnal
specialists, professional personncl, beginning or n?sociate teachavs,
interns in training and para-professional vorkers."  ‘lhe METEP
design will act upon this suggestion by assisting school districts
in the training of their teachers to ncet the challenges of aew
staffing patterns.

Realizing that this type of commitnent necessitates advance
planning by school administrators, the METEP staff con.acted five
schoul districts to explain the design and ask for suggestions,
The five western Massachusetts school districts confirmed their

Massachusctts Advisory Council on Education. Teacher Cavt-
ification and Preparation in Massachusctts, Boston: July 1968,

p. 46,
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interest ia this design and provided METEP with letters of intent
to participate. (Sce Appendix B.)

The inscrvice program will operate in the following mammer.
Teachers will attend the University for six wecks durivg the sumner
where they will perform tvo roles: one as a student, and the other
as an assistaot instructor. As a student, the teacher will develop
skills in obscrvational techniques, supervision, and clinical
procedures such as microteaching and strength straining. LEmphasis
will also be placed on the utilization of additional staff in the
classroom, i.e., large and small group instruction, seminars,
tutoring, ctc. As students, the teachers will also meet performance
criteria in subject arecas sguch as nath, human relations, and
languapge arts. The arcas and depth of cach experience will vary
according to the uceds profile of individual tceachers.

As assistant instructors, the tcachers will work with MUTED
undergraduates preparing them for internships during the folloving
school vear. All teachers vill bhe assipned four interns to wvork
with during tlic sunmer, and these sawe students will be assigned
to thein during the undergraduatc's internship--two interns each
senmester,  Teachers and interns willspend approximately tveo heurs
a day together in seminars and micro-teaching clinies, Duriag tnis
time teachers will be able to familiavize the interns with the
coonerating schonl and its philesnphy in a way that has net teen
possible befowd,

Both the teachers and underjgraduates will find that this design
allews a smooth and logical progression {rom performance criteria
corpleted at the university to those they will work on in the class-
room. Dr. Kevin Ryan, Director of the HAT program at the Uaiversity
of Chicago refers to the problem of transition in his paper "A New
Start Tor Teachers' when lhe says, "Right now the major problem in
teacher education is how to bridge thr gap between formal uvajversity
work in education aud skilled performance in the classroom'.” 1The
procedure of bringing classroom teachcrs and interns together during
the summer will do ruch to elininate the coordination problem Dr.
Ryan writes alLiout., This partnership in the training of intcrns
will also hielp to incrcase the communication between the University
and local school districts.

2I)r. Kevin Ryan, "A New Start Yor Teachers' (unpublishedl paper,
Imiversity of Chicago
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After the ingervice teachar comnletes his suwmer at the
University, he vill rceturn to bis school with new skills in subject
atter areas, and evaluatien procedures as well as backoround on
the development of a differeniiated staff, The two interns the
cooperating tcacher will have ju his room will acl 25 the core fiom
which a differentiated gtaffl will grow. As soon as the classroon
teacher is equipped to handle adlitional perconnel in the reom,
aides will e sopplied by the scheol district to concinue the staff
differentiation., A University recource that will be aveileble to
assist schools in the implemeontation of differentiated staffing
is the More Lffecctive School Pervsonne] Utilization washk fovee (ISYU).
MLSPU is centered at the School of Education as a branch of tle
Burean of Lducation Processions Developizent of (305 and will provide
valuable resources, both lngnan and materic), for offorts in diffex-
entiated staffing.

For school systens that commit twenty~five or move teachers
to this program, ¢n site inservice vigits will be rade. This on
sitc inservice program will fnclede workshops in human relations,
ways of individualizing instructien, and specific subject natter
arcas; assistance with staff developnent; and individusl puidance in
planmning and necting performance criteria.  Also at the disposal of
the schools will be all the materials produced by MUTED for its wnder-
gradvate teacher education vrograrm. Of speciiie interont Lo iasevvice
teachars will Lo the watarials doveioped iv Tearaiag ibemy, ways of
diagnosing studenl problews, and individualiziag instructica.  “ther
resources such as videotape cquiprent, evalurtion aateriels, cte.,
will be made available during the year for use Ly intevns and co-~
operating teachcers.

Let us sum up the advantages of the HETEP design to interas,
inservice teachers, and cooperating school systems.

Interns, Continuity <s provided for the interns between the perforia-
ance criteria he has been working on at the University and those lLe
will be expected to master in the classroon.

All intcerns will work with cooperating teachers who have knowe
ledye of their performance capsbilities,

Interns will have an opportunity Lo t sct and leasrn from their
cooperating teachers during the suamer.

Beecause two inteins will be assigned to cach teacher, they will
have tlte advantage of pueer lcarning,
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Iuservice Teachers. The inscrvice teacher will receive an attrac-—
tive stipoend as an assistant insitrvuctor during hls sumner session at
the University, and will rececive free tuition for graduate work
during the year.

The teacher will obtain continucus ivservice trainiong in arcas
of his nced, az well as assistance in perfccting his role within a
differentiated staff.

Teachers will gain the opportunity to move ahcad professionally
within the classroon due to the move toward differentiated staffing.

Cooperating Schuols.  The skills and materials to help the schools
move toward inuovative staffing patterus will be available at a
mininua expense,

The systen's quality teachers will have the opportunity toe re-
main in the classroom rather than be promoted out in order to con-
tinue their professional growth.

The student-acult ratio will be improved because of the mave
tovard differentinted staffing, resvlting in improved learning op-
portunities for children.

Sclivuls Will have a qualiyy inservicae progvam dud to thedr af-

filiation with METIP.

Inplepentetion. The implementation of the inscrvice program will
follow the steps cutlined in Figure 1. Although these activities are
lincarty presented, the last step, "update inscrvice program,' im-
plics the necessary vepetition of many of the listed activities.

Summary. ‘The MLTEP design will provide the inservice teacher with

on site as well as University instruction in arcas of the teachers'
need.  To complement this instruction, the METEP staff will be
working with the teacher's school district to implement changes

in the traditional staffing patterns that have becorme stifling to
professional growth within the classroom. This design also improves
the present student teaching procedures so that a smooth and logical
step may be made from the Universily to tle classroon. It is our
conviction that this concentrated three-pronged attack will foim a
bread groundwork for future changes within the public school systema.
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Introduction. Education is expericncing an unprecedented period of
reform. Never before nave there existed so many new programs from which
educators may choosec. lowever, only & few tcachers have rececived adequate
in-scrvice education to prepure them for the many options for change. Be-
causc of their responsibilitics for instruction, tecachers have little op-
portunity, time or energy to develop skills appropriate for implementing
the new solutions to the persistent problems of cducation. In fact,
tecachers often find themselves running just to keep up with the many
changes. The present study centers on determining what in-service edu-
cation is perceived by teachers to be mosi important for improving school-
ing.

Purpose of the Survey. The purposc of this survey was to determine the
nceds for in-scrvice cducation for public school teachers in Massachusetts.
The investigator sought to identify perceived curricular and instructional
nceds of sclected teachers., Frequency tabulations of responses to cach
item were computed to determine teacher consensus toward needs in in-
service education. Teachers responded to the items by designating if
method, content, or method and content best represented their nceds.

One description of in-service needs is found in the perceptions of
teachers who are close to the problems associated with the educational
programs of the schools. In this study, not all dimensions of in-scrvice
needs arc considercd. Rather, the variables sclected for gaining teacher
perceptions were those thought to reflect current curriculum movement
and present instructional trends.

Selection of the Sample. Eight thousand questionnaircs were distributed
to clementary and secondary public school teachers throughout the Comnon-
wealth., The tcachers participating in the survey werc designated by
superintendents from demographically different school systems. Each
superintendent was instructed to distribute the questionnaire randomly
to tcachers represcntative of the total system. The number of question-
naires returned totaled 2,850. TFollowing is a specific account of the
cducators responding to the questionnaire:

Figure 1

WHO WERE THE EDUCATORS WHQ RESPONDLD TO THE QUESTIONNAIRL?
Tecachers (2850) ? of respenses $ of total
Pre-schoel and kindergarten S8 2
Primary grades (1-3) 628 22
Intermediate grades (4-6) 662 23
Junior High School 518 18
Scnior Iligh School 915 32
No response 60 z
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School systens were selected on the basis of diverse demographic
conditions so that a larger cross-section of schools would be character-
ized. 1In this way it was possible to insure that tcachers from varied
school systems would report their perceived needs for in-service educa-
tion, The tecachers were selected randomly and results were generalized
to the total sample.

Interpretation of Data. Respondants were asked to indicate their needs
for in-service training in seventcen general subject arcas that were
divided into descriptive sub-categories. Several interesting trends
emerged from the data. The priority ranking of the general categories
was as follows:

Figure 2

PRIORITY RANKING ACCORDING TO TOTAL RESPONSES

1. Psychology 10. Curriculum
2. Science 11. Aesthetics
3. Instruction 12, Health and Yhysical
4, lLanguage Arts Lducation
5. Mathematics 13, International Ed.
6. Media--Educational 14. Guidance
Communication 15. Forcign Lanpuage
7. Social Studies 16, Vocational-Distributive
8. Student-Centered Teaching Education
9, Administration 17. Larly Childhood Ed.

The frequency distribution of responses to the items in the survey
revealed the tecacher nceds. TFollowing is a report of the teacher responses
to all items included in the in-service questionnaire:

Figure 3

TEACHER RESPONSES

Both
Method Content Method &
Content
Mathematics :

~ Modern Mathematics _ 235 126 554
Algebra 42 46 94
Calculus <8 48 65
Programs for the Underachiever 271 a] 640
Programs for the Gifted 125 108 411
Probability and Statistics 15 63 81
Others ) 11 11 45
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Both
Method Content Mcthod §

Content
Science
Modern Biology 27 69 143
Modern Chemistry 18 46 84
Modern Physics 14 43 80
Earth Science 45 92 179
Physical Science 29 66 118
General Scicnce 67 96 265
Marinc Biology 24 90 121
Laboratory Procedures 68 35 158
Programs for the Underachiever 117 62 379
Programs for the Gifted 102 74 327
Creative Science Techniques 150 75 358
Conservation and Environmental
Education 38 69 183
Others 3 9 31
Health and Physical Education
Health Counscling for Nurses 5 8 29
Narcotics and Smoking Educati.n 49 101 290
Sex Education 125 91 482
General Hecalth LCducation 54 82 224
Physical Lducation 51 64 185
Ouidoor Education 41 68 150
Others 6 5 24
Psychology
Educating the Underachiever 246 127 599
Educating the Gifted Student 147 87 375
Child Psychology 49 114 158
Teaching the ketarded Student 62 48 182
Sensory-Motor Perception 50 73 270
The Emotionally Disturbed Child 155 108 454
Human Relations in the Classroom 145 175 500
Others 12 7 47
Guidance
Mcthods and Techniques of Testing 49 43 127
Vocational § Academic Counseling 61 64 157
Human Relations 57 62 184
Others 50 76 147
Social Studies
The New Curricula 59 166 370
Civilizations of Asia 14 121 111
Civilizations of Africa 15 133 149
Black llistory in the Social
Studies Curriculum 16 152 254
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Both
Method §
Method Content Content

Social Studies (continued)

Anthropology 14 118 141
Sociology 25 93 125
Programs for the Underachiecver 93 75 369
Programs for the Gifted 68 68 262
Others 4 10 34
International Education

Civilizations of Asia 12 108 80
Civilizations of Africa 15 109 77
Civilizations of Latin America 1 109 84
Teaching Intcrnational Relations 47 86 165
Problems in the Developing

Societies 18 71 112
Teacher-student Exchange

Programs 40 70 93
Programs in Cross-cultural

Immersion 25 49 101
Others 1 4 3

Aesthetics

Arts as the Focal Point of a

Curriculum 1Y 49 113
An Integrated Arts Curriculum 41 65 206
Acsthetics and the Rational

Curriculum .8 37 58
Self-expression and Understanding
Through the Non-Verbal Arts 45 77 218

New Techniques for Teaching the
Arts: Music, Art, Dance

Dramatics 84 62 270
Daily Use of the Arts by the

Elementary Classroom Teacher 113 111 484
Others 4 4 24

Language Arts

Written Composition 165 92 436
Linguistics 71 118 382
Speech Correction 87 44 187
Grammar ‘ a6 72 236

Fundamentals of Teaching Reading
Severe Reading Problems

Programs for the Underachiecver 153 89 616
Programs for the Gifted 90 96 419
Others 8 7 41

567




Both
Method §
Method Content Content

Foreign Languages
The Physiology and Psychology of

L.anguage Learning 21 46 76
Analyzing and Teaching in Cross-

cultural Concepts 11 23 63
Teaching of Forcign Literature 34 27 80
New Curricular Developments 30 54 104
Materials and Equipment Testing 35 24 87
Romance Languages 19 38 73
Others High on Creative Methods

and Technique of Teaching 5 S 22

Instruction
Classroom

Management Problems 230 83 313
Classroom Creativity 248 188 599
Orientation for Beginning Tcachers 103 78 247
Individualized Instruction 226 85 466
Others 119 271 396

Curriculum
"7 The Teacher's Role in Curriculum

Development 58 319 257

Current Theories of Learning 31 204 144

Examinat’on of Recent Changes
in State Curricula

Federal Programs, Currcnt Trends
and Effect on Curriculum

Development 42 238 217
Pre-School and Kindergarten

Programs 15 58 168
beveloping an Emotionally Based

Curriculum 37 108 196
Others 8 4 22

Student Centered Teaching
Using Students as Teacher

Assistants 273 108 294
Improving Student Government 61 45 84
The Use of Learning Contracts

and Lecarning Interviews - 52 44 84
Developing Learner Initiatives 166 78 260
Group Probiem-Solving Skills 123 72 229
Student Planned and Administerced

Curricular Programs 49 40 131
In-School and Inter-school

Student Tutoring 83 53 139
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Both
Mcthod &
Student Centered Teaching (continued)  Method Content Content

Student Lvaluation of the Teaching-
Learning Process 88 79 165
Others 3 3 11

Early Childhood Iducation
Child Development including
History, Research and
Current Trends in Cur-

riculum Davelopment 31 100 131
Restructuring Kindergarten
Programs 18 55 147
Others 1 4 12
Media-Educational Communications
Systems Applications in Education 32 64 114
Computer Assisted Instruction 62 91 230
Information Systems for Indivi-
dualized Instruction 45 103 214
Creative Approaches for Librarians
and Audio-Visual Coordinators 27 48 109
Fundamentals of Media 30 79 127
Use of Multi-media Approuches
in the Classroom 193 142 456
The Art of Film 47 74 158
Using the Computer for School
Management 50 51 85
Vocational Training on the
Computer 26 31 100
Computer Use in Accounting, Mathe-
matics, and Science 34 49 179
Others 1 5 13
Vocational-Distributive Education
Current Trends and New Concepts 31 17 137
Systems Application of Work-Study
Programs ' 42 48 122
Industrial Arts 11 24 71
New Careers--a New Concept in
Adult Education 16 64 113
Others 2 10 32
Administration
Developing a Flexible Schedule 120 107 302
Preparing Departmental Budgets 65 70 147
Problems of Administration 42 109 175
Acquisition and Usc of Federal ,
Funds 69 108 184
School Plant Planning 23 55 95

569




Both

Method &
Mcthod Content Content
Administration (continued)

Organization and Administration

of Work-Study Programs 31 52 128
Public School Law 26 160 145
The Usc of Microtcaching to Improve

Teaching Performance 53 63 193
Systems Applications to Education 2 10 32
Management Decision-Making 3 3 11
Implementing a bifferentiated

Teaching Staff 7 17 52

Major recsults of the frequency tahulations show that tcachers
desire in-scrvice training in modern mathematics and perceive the need
for continued attention to be given to helping tcachers with creative
ways to teach science. In the Health and Physical Education category,
a consensus was expresscd toward providing in-service programs in sex -
education. Also, attention should be given to the topics of narcotics
and smoking. Taec school is accepting larger responsibility in these
important and controversial areas and teachers nced supporting services
to prepare them for coping with the complexities of such compelling
topics. The major category of Psychology received more attention than
any other dimension. It is here that the item of educating the under-
achiever received a significant response. The need for in-scrvice to
center on the emotionally disturbed child was expressed. Further, a
large number of teachers thought it was important to consider human
welations in the classroom,

The tabulations suggest that teachers nced in-service help in
the new social studies curriculum and they desire training in black
history as part of the social studies curriculum. The arts were a
concern of the teachers. Specifically the respondents expressed in-
tercst in an integrated arts curriculum and the understending and
expression of self through the use of non-verbal art media. Teachers
perceived a nced for in-service help in new teaching techniques for
music, art, dance, and dramatics. Elementary teachers desire supporting
services related to the daily use of the arts in the classroom. Writ-
ten composition and linguistics were high priorities in the Languag>
Arts category. Again, therc was an expressed need for assistance in
programs for the gifted and underachiever. Programs for the latter
were perceived to be most important by the respondents.

The categories of Instruction and Curriculum received considerable
attention. All items under instruction represcnted priority needs for
teachers. Programs in individualized instruction and creative class-
room tcaching were most in demand. A significant number of additional
instructional neceds were also cxpressed. Teachers desire in-service
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training in the diagnosis of learning problems, the prescription of
learning opportunities appropriate for cach individual learncr, and
the evaluation of student progress.

The teachers reported a aced to consider the tcacher's role in
curriculum development. They were particularly interested in determin-
ing what content is included in the curriculum, Interest in recent
changes in state-developed curricula was non-cxistent.

Group problem-solving skills, student initiated learning, and
students serving in a tcaching role arc the priority in-service nceds
in the category of Studenu Centered Teaching, When considering the use
of media for learning, the teachers were intercsted most in computer
assisted instruction and the use of multi-media approaches in the
classroom. Responses in the final category of Administration reveal
that there is a perceived nced for in-service programs in flexible
scheduling and micro-teaching to improve the effecciveness of teaching
performance,

Summary. The scores attached to thesc topics suggests that teachers
consider in-scrvice education aimed at the learning process to be a
priority. Further, the responses stress the importance of instruction
reaching all children. There was a significant emphasis placed on
educating the underachiever and the gifted student. This priority was
represented througiwut the subject matter categories of Mathematics,
Science, Social Studies, and Language Arts. 7The consistent emphasis
placed on the underachicver and the gifted student suggests that it

is one of the most critical problems to be included in in-service pro-
grams. The indentification of this problem points to the need for in-
service education that centers on the diagnosis of individual lecarning
problems and the prescription of alternative learning opportunities.
In other words, the universities should provide cxpericnces for tea-
chers to become skillful in individualizing instruction and capable

of reaching all students no matter what the naturc of the pupil popu-
lation in the classroom.

It scems that the sampled teachers perceived themsclves as being
more knowledgeable and capable in the subject matter areas than they
are in coping with the varied characteristics of lecarners. The sug-
gestion that for in-scrvice education to be meaningful the emphasis
must shift from being solely on teaching to an cmphasis on lecarning
scems to be confirmed by our survey. Despite the continuing importance
of solid grounding in subjcct matter, the institutions charged with the
training of teachers must attend to the compelling nced for in-service
programs that concentrate on understanding the learner and the teacher's
relationship to individual students.

In a general way, the teacher responses to the items included in
the seventeen categories of the questionnuaire suggest that the first
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priority of in-scrvice education is the establishment of workshops,
seminars, and programs designed to advance the tcachers' skills in
understanding and utilizing knowledge in psychology and human rela-
tions as it relates vo individualizing cducational programs. Teachers
currently do not have a rcpertoire of these complex instructional
skills. The institutions of higher cducation must now provide pro-
grams for coping with this expressed nced for sensitive and conscious
teaching., If the institutions do not respond, they will continue to
produce teachers who arc outdated before they enter the classroom,
Further, the many tcachers who facc the day to day jobs of schooling
will be forced to rely on inceffective means for providing learning
for all students.
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SCHOOL OF EDUCATION

October 25, 1968

Dear Colleaguc:

The newly established Center for the Study of Innovations in
Education at the School of Education is conducting a state survey
of teacher in-scrvice needs. This questionnaire s the major part
of the survey and the data collected will insure that workshops and
in-service activities are directly related to your perceived needs,

Your responses will be tabulated by computer and cempiled with the
information received from others within the state, The resulting

data will be of value in the present planning and future cperation
of a local and regional network of in-scrvice programs offered by

the School of Education, The findings of this survey will be made
available to you in a report that will be sent to your district at
a future date.

We would appreciate it {f you would conplete this questionnaire and
return it in the postage-paid reply envelcpe provided for yocur con-
venience by December 1, 1968,

If we can be of assistance to you in your professfonal work, please
do not hesitate to contact Dr., Robert Sinclair, Dircctor of the

Center for the Study of Innovations in Education, at the Schoel of
Education. Thank you for your cooperation,

(,,——51 erdly,
"o
Dea;hl ) i oy

DWA:nak
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INSTRUCTIONS: Please answer all questions by checking the appropriale box and by filling

2.

3.

ERIC

Aruitoxt provided by Eic:

in information where indicated.

Al what uchoul Jevel aie you presently teaching?

Pre-school L Findergarten 1.1
Prinary grades (1-3} 1.2
inlermediate grades (4:6) 1,3
Junlor high scheol 1.4
Senior high school [ )
Number of years of teaching experience?
1.1 2.1 |
4.10 d.2
.20 2.3
2l .« 35 2.4
Over 35 2y ()
Degrees held:
Normal school diploma 3
Bachelor's 32
Master's 3.3
Doctoralte 3. 4
Others 3.5

Under the general headings below are listed areas which might Je of intereat to you (rnathemahics,
science, hea!th and physical education, psychology, guldance, social studics, interrational educa-
tion, aesthetics, language arts, foreign languages, instruction, curriculum, etudent centered
teaching, early childhood education, media.cducational conrnunications, vocational education,
administration), Please indicate any specific areas that interest you, including the relevant grade
levels, by placing an "M" within the brackets if you are interested in the instraction emphasizing
methodology and ""C' if you wish that the instruction focus upon new content. Place “MC" if you
would like the instructior to emphasize both, If you would like tn suggest 2 warkshop inan area
not listed, please write in your suggestion and indicate the appropriate grade lavel,

Junior Senlor

Elementary High High
School School School
Mathematica
Modern Matharaatics 4.1 H
Affine Geometry §.2
Algebra 4,3
Calculus 4,4
Progiams for the Urderachiever 4.5
Programs for the Gifted 4.6
Probability and Statislics 4.7
Others 4.8 {
Science
Modern Blology 4.9
Modern Chemistry 4.10
Modera Physics 4. 11
Earth Science 4.12
Physical Science 4.13
General Science 4.14
Marine Biology 4.15
Labotatory Procedures 4. 16
Programs for the Underachiever 4.17
Programs for the Gifted 4.18
Creative Science Techniques 4. 19
Conservation and Environmental
Education 4.20 {] (] [
Others 4.2) [ 1] {1
Health and Physical Education
Health Counseling for Nurses
Narcotics and Smoking Education ‘ :Ei = } E } = }
Sex Education 4“24 ' ] [ ] i )
General Health Education "25 l ] [ ] { ]
Physical Education “ - (1 [ {]
Outdoor Education "
Others 4.7 (] [] {1
4.28 [] [] {]



Junior Senlor

Elementary High High
Peychology _Sehool _ School  School
Educating the Underachicever 4.29
FEducaling the Gifted Student 4.30
Child Paychology 4.3
Teaching the Retarded Student 4.32
Sensory-Motar Prrception £3
The Emotionally Nistmrbed Child 4.34
Human Relations in the Classroom 4.35
Others 4.36
Guidance 431 ]
Methods and Techniques of Terting 4.38
Vocalional and Academic Counseling 4.39
Human Relaticns 4.40
Others
Sacial Studien
The New Curricula 4.4 ] ]
Civilizations of Asia 4.42 N ]
Civilizations of Africa 4.43 ] ]
Black History in the Social Studies
Curriculum 4.44 ] ]
Anthropology 4. 45 ] ]
Sociology 4.46 ] ]
Programs {or the Underachiever 4.47 ] ]
Programe for the Gifted 4.48 ] {1
Othera 4.49 ] [
International Education
Civilizations of Asija 4.50 [1]
. Civilizations of Afriza 4. 51 [
Civilizations of Latin America 4.52
Teachlng Inte vatiznal Relations 4,53
Prablems in the Developing Socictien 4.54
Teacher-student Fxchange Programs 4.55%
Prograris in Cross-cultural Immcrsion 4.50
Others 4.57 [
Aenthetics
Arts as the Focal Pointof a Cuirriculum 4, ¢
An Integrated Arts Curriculum 4,59
Aesthetics and the Rational Curriculum 4,60

Selfvexpression and Understanding

Through the Non-Verbal Arts 4.61 ] [ [
New Techniquce for Teaching the Arts:

Music, Art, Dance, Dramatice 4 62 [1] [1 [y
Daily Use of the Arts by the Eleincentary

Classroom Teacher 4. 63 i1 [} [
Others s.6e (] (1 11

Language Arts

Written Cornposition 4,65 [] }
Linguistics 4.66 [] ]
Speech Correction R £.67 [ }
Grammar 4.68 [] )
Fundamentals of Teaching Reading 4,69 ] ]
Severe Reading Probleme 4.70 (1] )
Programs for the Underachiever 4.7 {1 )
Programs for the Gifted 4.172 {] j
Others___ .73 {] ]

Foreign Languages
The Physiology and Paychology of

Language Leaxning 4.74 [1] {1 1]
Analyzing and Teaching in Cross-

culturat Concepts 4.75 [} ]
Teaching of Foreign Literature 4.6 [] ]
New Curricular Developments .M [1] ]

Crealive Mcthods and Techniques
of Teaching

Materials and Equipmeut Testing 4.78 [] ]
Romance Languages 4.79 [] }
Others 4.80 i }
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Junior Senfor
Elementary High Hligh
Schoul __ Scheol Schart

Methads of Confronting Class room

Management Probluns 1.81 [} 1) )
Classroom Creativily 4.82 [} (1] []
Orientation for Beginning Teachers 4.8) [} [ ] []
Individualized fnstruction 4,84 ( 1 ( ] []
Others 4.85 [} {1 [)

Currjculum,
The Teacher's Role in Curriculum

Development 4.80 [ [ {1
Current Theories of Learning 4, 817 l ] { ] l l
Examination of Recent Changes in

State Curricula 4.88 [] I') (]
Federal Frogramy, Current Trends

and Effect on Curriculum

Development 4.89 [ ] []
Pre-School and Kindergarten Programs 4,90 [} ] []
Developing an Ernotionally Based )

Curriculum 4,91 1] [ 1]
Others 4.92- [) (I {1

Student Centered Teaching .
Using Students as Teacher Assislants 4.93 [] [ ) []
Improving Student Government 1.94 [1] [) [}
The Use of Learning Contracts and

Learning Interviews 4.95 [] [} [])
Developing Learner Initiatives 4.96 [] [] [
Group Problem-Solving Skills 4.97 [] [] (]
Student Plarned and Administered

Curricular Programs 4.98 [] [} []
In-school and Inter-school Student

Tutoring 4,99 [ ] [ ) [ ]
Student Evaluation of the Teaching.

Learuing Procecy 4.100 [] ] )]
Others 4.10 11 [ (0

Early Childhood Education *
Child Development including History,

Research, and Current Trends

in Curriculum Development 4.102 1] [ {1
Restructuring Kindergarten Programs 4,103 [] [ [)
Others £.104 i) [] []

Media -Educational Communications
Systems Applications in Education 4.105 {] [] []
Computer Assisted Instruction 4.106 [] [] (D]
Information Systeme for Individualized

Instruction 4,107 (] [) {)
Creative Approaches for Librarians

and Audio-Visual Coordinators 4,108 [] [] [
Fundamentals of Media 4.109 ()] [ [
Use of Multi-media Approaches in

the Classroom 4,110 (] (] [
The Art of Film 4.111 [ (] {1
Using the Computer for Schoo!

Manageinent 4.112 [] [] {)
Vocational Training on the Computer 4413 [ [] 1]
Computer Use in Accounting, Mathe-

matics, and Science 4.114 [] ] ()
Others 4.11s [] ] [

POOR ORIGINAL COPY - BEST
5717 AVAILABLE AT TIME FILMED

ERIC

Aruitoxt provided by Eic:



Junlor Senior
Eltinentary High High

_School _ Scheol  School
Yocational-Distributive Education -

Current Trends and New Concepis 4.116 [ [ ()
Systema Application of Work-Study

Programs 4,117 [ ] [} ()
Industrial Ares 4.118 I [} (]
New Carecrs - a New Concept in

Adult Fducation 4.119 [) []) [])
Others 4.120 (] A {}

Administration

Developing a Flexible Schedule 4121 [ [] []
Preparing Departmental Budgets 4122 [1] [] [])
Prodblems of Administration 4,123 []) () []
Acquisition snd Use of Federal Funds  4.124 [] []) [)
School - Plant Planning 4,125 [) [) 1)
Organlzation and Adminjstration of

Work-Stady Programs 4.126 []) () []
Public School Law 4.127 (] {1 [)
The Use of Microteaching to Imprave

Teaching Perlormance 4.128 [ [ []
System Applications in Educstion 4,129 [ 1 () {1
Management Decielon-Making 4.130 [ [) [
Implementing a Differentiated Teach:

ing Staff 4,131 [ [) [
Othery 4.132 {] (] ()

S. If the Center for Innovations were lo provide inservice cducation opportunities for you ou a
regional basis, which suggested location would be most convenient and what instructional unit
would you give highcst priority? (Note: mark location by writing in the program priority:

l.e. Modern Math next to Pittaficld, if that is what you desire.!

Amherst Greenfield - Newron_,

Athol Holyoke North Adamns___
Bedford S lLawrence . Pittsfield

Bowston _ Lowelt __ Cuinry

Brookllne — Lynn__ .. Sale.n e
Cambridge - Malden_ Springficld

Fall River___ Manchester____ Waltham

Falmouth Needhamn o Worcester
Framingham_ New Bedford Other location not llsted:
Gardner Newburyport

6. Are you now participating in college or univeraity level studjes?

Yes 6.1
No 6.2
Undergraduate 6.3
Graduate 6.4
Others — 0.5
7. Which day {a most convenient for you to participate in weekly workshopa?
Monday 7.1 ]
Tuesday 7.2
Wednesday 7.3
Thursday 7.4
Friday 7.5
8. What time is convenient? (Check more than one if you wish.)
4:00 - 6:00 PM 8.1 ]
7:00 - 9:00 FM 8.2 ]
Others 8.3 ]
9. If a workshop were schedilcd for a Saturday inorning, from 9:90 to 11:00 AM, would you
xitend?
Yes 9.} {1
No 9,2 (]
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10. Would you participate ina | or 2-week intensive frnaervice prograrm during the summmet
in the following arcas

Mictroteaching o1 [}
Flexible Scheduling 10,2 [}
Irdividualized

Instruction 10.3 [
Technology 10.4 [
Flementary Reading  10.5 [}
Secondary Reading 10.6 [
Othera — 10.7 ()

11, 1fyour answer to the previous question {8 Yeo, which month would be preferable?

July 1.4 {1
August 11.2 1]

12. Would you be interested in attending 1, 2, or 3 day confeterces in the following Reneral
arcas during the school year? | Day 2 Day ) Pay

Creativity in the Elementary Clarsroom 12.}
Individualized Inetr:ction 12.2
Intetnational F.ducation 12.3
Children with Learning Dirabilities 12.4
Urban Educalion 12.%
Aesthetics 12.¢6
Techrology 12,7
Human Relations 12.8
Institutes for School Cormmittce Memnberr 12.9
Content Arras (Plerre Specify) 12.10
Othess_ __ 1

13, Given gix incentives for patticipating in aninvervice pregram, rand according 1o impor-
nce your reasons for enrcliment, foeo if pay incremert ip the most impzrtant reascn,
rank it ), Rank decreasing levels of importance with 2, 3, 4, 5, and band 2,

Desize to gtow professionally 13,1 ]
College Credit .z ]
Certification Pequitements 13,3 ]
Revitalization 13.4
Pay fncremenrt 13.8
Prumotion . 13.6
Othets 13,7 ]
14, Would you be interested in servirg as aninrtructor fer sninservice vorkehop?
Yes 4.0 (]
Neo 15.2 [
Nol sare 1.3 [

15, The Scheol of Fducation welcomes ary camrrents which you feel would be relevant in ity
planrnir: for the futare. Kindly include tuch theughts av apeclal predlems that the Seheol
of Fducation could heip resolve, idean on how ta improve educntion, and ways In which
you feel that the Schacl of Education could join with you {n patsairg tducaticnal improve-
ment,

16. Narne and Scthoel Dintriet « M yoa @esire.

POOR ORIGINAL coOPY. >f3f
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GRreeNFIELD PuBLICc ScHooLs

GREENFIELD, .MASSACHUSETTS 01301

Wudliam R. Wright, Superintendent

August 6, 1969

Dr. W, V. Fanslow

School of Education
University of Massachusetts
Amherst, Missachusetts

Deer Dr. Fanslow:

This 18 to certify that the Greenfield Public Schools
arc vitally interested in your propoaed progran of "Cooperative
Teacher Traliing" and wholeheartedly endorses the project.

¥e will be most happy to partiedpate in tha prosram and
will glve complete cooperation and assistanre §n insuring itz
succesS,

If there is any further effort we can make to insure that
this project s funded, please let us know. We look upon the
concept of the program as a truly forw:rd step in the prepara-
tion of teachers for classroom duty.

Sincerely,

WS

¥1llian R, Wright
Superintendent

Oreenfield Schocls
Develop the abiliey to think,
Give o thotough trainieg in tundarena! abille
Develop gnod hakin, desitable sttitudee, ard scund chataceer.
Develop knowledge and undentanding as the matutity of she pupil peemies,
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e fllic Schools of Phttsfild

Curriculum [)cvc](n1n101ﬂ

ASSISTANT SUIERINTENDENT

). Webert
DIRECTORS

Gilbert K. French « Mothemarics
Jehn D. Hadden » Social ‘ludlﬂ

b AL hugust 7, 1969

O
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DPr. ¥illiam Fanrslow, Director
Teacher Training

University of Massachusetts
Amherst, Massachusetts

Dear Dr. Fanslow:

The Pittsfield Fublic Schools have long considered
the desirability of irproving the teacher-training ex-
perience in our schools. An opporturity to cooperate
more fully with the University of llassachusetts in train-
ing personnel would certainly be welcorme., We desperately
need people who are equipped to handle a variety of assign-
ments in the classroom in addition to staff people who have
been trained to work with other professionals and para-
professionals in the same classroom. ¥e therefore request
that the University of Kassachusetts give serious con-
sideration to the establishment of a Teacher Education Fro-
gram which would better recetl our needs while at the same
tire providing an opportinity for a rore reaningful learn-
ing experience for student teachers and staff alike.

Specifically, wec would heartily recommend & program
containing thlese elements:!

1, Preparation for teacher training during the summer
nonths which would concentrate on both the usual
practicun components and whatever added subject
matter instruction was deemed hecessary.
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2. An opportunity for cooperating teachers from the
Pittsfiecld Public Schools to attend the same surmer
training session as supervisors and trainees of
those w!th whom they would work during the following
year., Cooperating teachers should be paid as well as
given course benefits at the University.

3. The cooperating teacher, in undertaking this assign-
ment, would be ¢bligatcd to accept the sare four
student teachers during the school year in some sort
of differentiated staff organization. Cooperating
teachers could work with two of these interns each
semester,

4, The Pittsfield Public Schools would be interested in
sending fifteen to twenty teachers to the University
for participa.ien in such 2 program.

The advantapges to the Pittsfleld Public Schools, vere such
a program funded, are many:

1. Joint wor¥ing and planning hetween cooperating
teachers and practice teachers urovides wmrealer
opportunity for sigrificant educational achieverent
during the school year. The cooperating teacher is
afforded an opportunity to assess the strengths and
weeknesses of the student teachers and to develop
effective rapport,

2. I think that such & cooperative venture will cer-
tainly help to irmprove the prosrective teacher's
image of the schoo) system in which he w!fll gain
his first practical cxperience and will hopefully
increase the school's likelihcod of attracting out-
standing candidates.

3. Pittsfield would be given the opportunity to explore
the exciting possibilities offered by differentiate’
staffing. This model might then be adopted in ot™er
classes and result in better staff utilizaticn and
improverent of the instructional mode.

A

7 louls zz Hebert
Assistaht Superintendent
Curriculum Developrent

LJH/¢cdk
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THE PUBLIC SCHOOLS of SPRINGFIELD, HMASSACHUSETTS

Central Office
195 State Street
01103

August 12, 1969

lokn E. Deady, Superintendent

Dr, Williewm B. Fanslow
Director of Field Experience
8c¢hool of Education
University of Massachusetts
Amherst, Massachusetts 01002

Dear Dr., Fanslow:

Thank you for sending me & copy of yrr proposal to improve the teacher
training program at the University o. Massachusetts., Revicewing 1t has
confirmed my positive attitude towards the project which X discussed

with you last week, The prodlem of fmproving teacher treining programs is a
provocative one vhich has failed to receive suificfent erounts of eriticsl
analysis and creative thinking in the past. J heliave yeuxr plan to

train "Clinical Professors” to work in the training of prospective
teachers prior to serving as their suparvisors during the practicum will
bring a continuity to the whole process wvhich has been lacking in the past.,
It vill lend status to teachers from our school system participating in
the program, it will compensate them for their efforts, and the prvience
of two student teachers in the classroom each semester with the supervisor
vill enable u2 to experiment with various differentiated staffing
techniques vhich can result in better educational opprortunities tor
students here in Springfield,

We commend your efforts and 1look forward to cooperating vith you in the
implementation of this propossl when 4t has been funded.,

SI:eEe

E., DEADY Q\
Superintendent of Schools

JED: )¢

584




CITY OF HOLYOK]’

MASSACHUSETTS
Zip Cods 0104

Dz. Marcella R. Kelly, Superintendent
HOLYOKB PUBLIC STIOOLS
93 SUFFOLX STRF:T

September 19, 1969
Tk D360

Assistant Professor William V, Fanslow
School of Education
University of Massachusetts
Amheret, Massachusetts
Dear Professor Fanslow:
You will be pleased to learn that at the Septerber 15 tncet-
ing of the School Committee the nine merlecrs present voted unanimously

to support and Indorse your proposed Teacher Training Project in which

the Public Schools of Holyoke would be a cooperating sponsor,

'ery truly yours,

Uonill
M%aﬂ holl;‘)é /

Superintendent

MRK:1b
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</ ¢ LY,
AMHERST-PELHAM £ 2085/ SCHOOL DISTRICY

T A LT
N7 bt LOVTIC 1T 3HUTESDURY

AMELIcLT .

SCHOOL AOMINISTRATION OFFICES
CHESTNUT STREET :
AMHERST. MASSACHUSETTS 01002 Augusf 12' 1967

Da. Will{ian Fanslaw
School of Educaticn
Undvensity of Mass,
Anhenst, Mass. 01002

Dean Dr. Fanslow:

At owr meeting c§ August 11th, the Arhenst-Pelhan Regienal
Schoel Cormittee membeas expicssed (nterest {n participating (n
undeaghaduate teacher traindng preghen aleng with toe Undvens ity and
four othen scheel systems. We will be glad to help in preparing an
EPPA prepesal te scek the funds that woeudd De needed to {ndddate sucn
a progham,

S{ncerely,

W W

Renald 1. Fitzgesald
Superintendent of Scheols

RIFipt
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EVALUATIOW AND RESEARCIL

Introduction

In this section, a frameworl: for the cvaluation and research
components of HETEP will be outlined, However, it is not the
purpose of this report to exhaustively cover all aspects of the
evaluation and research components. The purpose is to present an
overview of the main stens and techniques to be used. And just as one
slhiould conceive of METEP as a flexible, ever-developing program, the
evaluation and rescarch components should be thought of in the same way.
At the present moment, evaluation methodology is ecierging - as neweyr and
better evaluation techniques are discovered our components will be
modified accordingly. It is expected that this section of the report
will serve as a'starting point' for the gronp charged with the respon-
sibility of developing the research and evaluation methodology in Pliase
II1 of the project.

The role of the elementarv school teacher is changing and will
continue to charge in the future. In order to ansver the criticisms
leveled at existing teacher training programs, educators are finding
it necessary to devise radically new approaches and experiment with
various innovations for training teachers. METEP is one of a few new
models which purports to bring about the necessary changes in teacher-
training prowsrams. Evidence nmust be made evajlable te determing i€
this is so. For this reason it is necessary to engage in evaluatiun
studies. Certcinly, any progress in education is depondent on effective
evaluation. It would be foolish, to say the least, to inplement
immovations irto teacher-training programs on a large scale basis
without first cempirically demonstrating their usefulness. At the same
time, because so little is kuown about the variables instrumental in
turning out good tecachers, there is a teavy demand for basic research
in the area of teacher-training. This point is made by Gagc (1964)
and others., 1t is expected that the research studies conducted within
METEP will solve some of the current problems in teacher-training as
well as probtlems related to other aspects of education which exist
today.

One can argue, and rightly so, that every innovative project like
METEP necds an evaluative conponent; if only because the government
has invested a large sum of money in the project and deserves to sece
the results of their investment. 1In the case of METEP however, an
effective evalvation takes on increcased importance when one considers
the implications. Penaing the outcome of the evaluation are decisions
which will affect the future development in the design and functioning
of teacher-training programs., Thus {t is imperative that every cffort
be made to cvaluate ULTEP with the best techiniques available, at all
levels of operation and in every vay possible.
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Unfortunately, from the point of view of the project dircetor,
evaluation methodology is only now being developed. 1This, of course,
complicated the problem of doing an effcctive cvaluation. A vaviety of
evaluation models exist, desigued for different purpeoses, cach with
certain advantages and disadvantages when appliced to HETER,  lhese
include models for Title I and IV projects and curriculum projects
among others,  Inctuded among thosc who have dircected attentioa to
evaluation nodels have been Hastings (1966), Wilhelus (1967), Pleoon
(1967), Glaser (1967), Scriven (1967) and Stefflebeam {(1966). Many
of these models are at lcast partially uscful for the evatuuslion of
HETEP. Rather thon adopl onc model as a gpuide, we have taken sugges-
tions from a wide selertion of writers, 1n some cases, because of con-
flicting viewpoints, we have had to make certain decisions concerning
our own evaluation model.

Before describing the evaluation and research cowponents f{or
METEP, it would Ye uscful to backtrack and deseribe the purposes of
evaluation and reseurch in this project and also note the diffcrences
between the terms. According to Memphill (1969), '"In many insteuces,
no distinctions are made between evaluation and research.'  Beokel (1969)
goes on, )

Although logically and perhaps scwantically, one can
distinguisih between resecarch and cvaluation, it is not
very uvseful to base that distinction on o review of
litevaturc dealing wich curricmrum research nd
evaluation on the basis of the terms used by the authors
in the titles and the operaticnal definitions assigned to
the terms in the articles is ncarly impocsible,

In spite of the associuted difficulties, we will attenpt to make the
distinction in METEP.

The purposes of evaluation in this project are two-fold: first,
it provides a vay of making decisions concerning revision, refining,
and discarding facilitics, materials and methods. Scriven (1967)
refers to this as “formative evaluation". Formative evaluation
techniques are employed when one is interested in revising an cingoing
project., On the basis of reliable and valid ewpirical evidence
obtained by objective means (if possible) derisions are made to
modify deficiencies in the program, Recently Scriven (1967) and
Stake (1967) have argucd that even some cvaluators are capable of
making objective value judgnents. Formative evaluation leads to
trial-revision cycle.

The second pwrpose of cvaluation is to deternine the overall

cffectiveness of the project. 1his hind of decisfon raking is
referred to by Scriven (1967) as "summative cvaluation'.
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AMmost all summative evaluation is comparative; however in some cases,
it is simply a description of the outceoines of the project., It is
note-vortly that not all evalvators arce convinced of the usefulness of
compavative studices. This point wvill be discussed in rore detail later.

In differentiating between summative and Tormative evaluations, Ahmann
(1967} made a point which is relevant here. He said that the dis-
tinction between summative and formative cvaluation is less clear than
it appears to be. The distinction camot usually be made until the
use which 15 going to be wnade of the evaluation data, and by whom,
is determined.

The purpose of basie research in this project is to add to our
knowledge of the practices and methods of education (llemphill, 1969).
In order that useful, generalizable rescarch results be obtained, it
is iwpervative that attention be given to the specification of treat-
ments aud expcrimentar designs.

In noting the differences betusen research and evaluation,
Hemphill (1969) says,

Evaluaticn differs from basic research in is
orientation to a specific program rather than

Lo variavles cormmon Lo nany progrems. The
objective of educaticnal rescarcn is to gain
geueralizable knowledge about the practice of
education; evaluation seeks to provide a basis
for making decisions among alternatives. Tims,
evaluation is concerned wiih questions of utility
that involve value and judgnent.

Finally, it should be mentioned that it is expected that a vide
varicly of evaluative techniques and cexperimental designs will be
used in the project. Obviously, no one tcchnique and experimental design
will be sufficiently useful to measurc every objective of the program.
For example, in the case of evaluative techniques, vhen ve are inler-
ested in evaluating (summative evaluation) a multiple-choice test
constructed by an instructor in the propran, we will use the technigue
of item analysis, Vhercas when we are concerned with the attitndes
of students in the program, we will make use of questionnaire data.

The remainder of this roeport is divided into six major sections,
In th? follow!ug section is a description of some of the data vwhich
will b2 collected on the . tudents entering and leaving the program
upon graduation, The following sections describe the formative cval-
vation, summacive evaluation, and basic research components of METEP,
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‘a the final two sectione of this report are short discussdons of the
purposes and composition of an evaluation and research committee, and
sone suggested procedures for disseminating information on the project,
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Ceollection of Background Information

In order to facilitate the cvaluation (formative and suwmmative)
and the basic resecarch, i€ will be necessary to administer a diverse
battery of tests to students culerdng the program., The same battery
of tests will also be administered to gradvaring studenis., 'To sup-
plement this, biographical and high school records oa the students
will be collected. TYor the purposes of comparison thce same data will
be collected on several other large groups of students in different
universities. 1t will be usefull to know something about the com-
paribility of the input and the output in different institutions,

1% would not be surprising for cxample to find differe-ces in the
groups on certain psychological variables such as risk-taking. A
reasonable h- jothenis would be that students enrolliug in an ex-
perimental program wouvld be more likely to ke high risk-takers than
students enrolling in more conventional progranms,

he battery will dnclude tests to measure intelligence and a
variety of aptitude, achievement and personality variables. ‘Tests
to measure specific facteors of intelligence will be chesen from
Guilford's "Structure of Intellect Medel' (1956) and French's, et,al,,
(1963), "Xit of Reference Tests for Cogaitive Tactors'. Of partic-
ular interest will be the tests neasuring factors which have been
hypothesized to predict success in raacher fraining programe (CGalleagher,
1968) . These would dnclude tests measuring convergent thinking, diver-
gent thinking, and evaluation {actors in the contents dimension of the
Guilford Model.

The aptitude and achieveme:ut tests will come from at least two
sources: the Differential Aptitude Test and the Frencn ¥it of
Reference Tests for Cognitive Factors. The battery of personality
tests will include general anxiety (Taylor, 1953), test anxiety
(Alpert and laber, 1960), nced achievement (Atkinson and Feather, 1966)
and risk-taking measures (Swineford, 1938, 1941; Slakter, 1969). Also
measurcs of need-for afiiliation and interpersonal attitudes will be
obtained, Student responses to preference inventories, value inven-
tories and interest profiles will he obtained. Two other tests wiich
will be included in the battery as they have been found useful are
the Watsem=-Glaser Critical ‘Thinking Appraisal Test (Yager, 1968) and
the Minnesota Teacher Attitude Inventory (Yee, 1969). Finally, this
1ist of variables will be modified by removing some tests and/ov
adding new tests as new theories are hypothesized and developed con-
cerning teacher-training programs.
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Formative lvaluation

The purposc of formative evaluation will be to suggest fuprove=
ments for the project while it is developing, Cronbach (1963), strong-
ly advoe.ated the use of evaluation In identifying aspects of the pro-
gram vhich needed revision, while Dboth Ylanagan (1969) and Stufflebeam
(1966) indicated how much wore effecctive formative is than sunmative
evalua:ion for improving education. In spite of this, Welch (2969)
pointed out a potential problem, He said that the fecdback process
in stirnulating changes in developmental projects had not becn exten-
sively studied., Some of the problems with formative evaluations in-
clude time-delays, inability of course iInstructors to incorporaie
suggested changes, and test items failing to measurc what the instru-
tors specifically wanted, The decision-uwaking processes will be
watched very carcefully in this project. Controlling this situation
will be a group of specilally trained formative evaluators. However,
the role of the group should be clearly understood ~ unlike the basic
researchers - these people will not exercise any experimental control
over the project nor will they directly manipula:e any part of MNiTEP,
The formative evaluators will cbserve the workings of the project
witliout intervening, or at least intervening as little as poasible.
Through their evaluations however, they will be able to instipare
changes at periodic times iIn the program., As Stnfflebean (1666) said
in descrabing the formative evaluaiul,

He then "bugs" the situation as best he can by
focusing his best observation and other non-
interventionist data collection techniques on
those aspects of the project vhich are most
crucial to its success. The nature of such

an evaluation is multivariate, and not all of
the important variates can be specified prior
to the ivitiation of a project. Consequently,
(he) focuses on those variates which are
theoretically important, but also remains alert
to any unanticipated but significant events that
may occur along the way. In summary, data are
collccted day by day, organized systematically,
analyzed periodically, for example weekly and
reported as often as the project director may
require suclt information,

The formative evaluators will use a variety of techniques. These
techniques include (as summarized by Welch, 1969): Teacher reports
(written and verbhal), student interviews and discussion, questionnaires,
observations, test results, and outside professional vicws of produced
materials, On the basis of frequent evaluation reports, the project
Jdirector wil. make decisions concerning the project and appropriate
modfifications. This cycle 11l be continuons throughout the duration
of the program.
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The formatilve evaluation will have Its effect in many areas of
the program, In this report, woe will Jimit the discusszion to sown
speciiic examples in the content and the hunan relations areas.

Content Areas. To begin with, there exist many questions concerning
the porformance criteria and the Instructional alternatives. Can
students learn to achicve the selected criteria by expeviencing the
availabie instructional alterpatives? What percentage of students pass
the test assoclatced with each performance eriterlen (i.z., what is Lhe
difficnlty level of cach test)? Is this percentoge the gane for
students who chose different instruciional alrernatives? Are there
personality characteristics whicl typify studenvs who chose different
instructional alternatives? Can some of the students pass sowe of the
criteria without experiencing any instructioral alternatives? Does
success or failure under an instructional alternative have any effect
on a student's subsequent choice of 4nstructional alternatives for
other performance criteria? Vhat is tle cost of providing each in--
structional altcrnative and is 1t reesonable to provide such an
alternative when only small numnbers of students talie advantage of 1¢?
The ansvers to gome of these questions will obviously lead to Jmprove-
ments in METEP, Answvers to other questions will suggest controlled
research studies,

In order to answer some of the questions ralsoed above, 1t would
be extremely usceful to summarinze the data on each periormace ciiicslon
in a two-way table with the rows of the tahle corregponding to the
instructional alternatives and the columns to the possible outcomes
{pass and fail) on the test associated with cach performance «riterion.
A sawmple 1s presented in Table 1. Entries in the table include the
distribution of students across instructional alternatives, and the
frequency and percentages with which students pass and fail the cri-
terion test by choosing different instructional alternatives. Since
the raw data (student cutcomes on each performance criterion and choice
of imstructional alternatives) are available in the data bank, these
tables can be readily producel by the computer (at sav, once every
few mornths) to provide useful information for instructors and evaluators
to meke modifications,

One responsibility of the evaluators will be to train the instruct-—
ors to interpret the computer output, 1he importance of this respon-
sibility is magnified when one considers the results of a study by
Dick (1968). Dick studied the bLehavior of a group of instructors
making modification to a programmed text by using diffcerent sets of
information. Results showed that the group without proper guldance as
to which parts of the information werce mest useful consistently made
use of the wrong information in making medifications, Tbis study
emphasized the importance of proper training fer those modifying
curricular materxials,



TARLLE 1

SAMPLIL DATA ON A TYPICAL. PLERTORMANCE CRITERION

PERFORMANCE, CRITERION:

Instructional
Alternatives

Pre-
Test

N

Outcoine
Sample ~ Pass Fall
20 180 ///
200
107 907%
55
60
927% 8%
60 | 20
80
///// 757 ///' 25%
5 5
10
50% 507%
- 10 20
30
33% 67%
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As a result of our feasibility testing it was found that In some
content arecas as many as 807 of the students preferred conventional
lectures as opposed to other ipstructlonal alvernatives. Given that
other instructional alternatives are wore effective for promoting
learning, at teast for some students (Crembach, 1967; Snow, 1969),
then it is necessary to encourage students to show wore variability in
their choice of instructional alternatives., It has been suggested
that in the carly stages of the progrom, students be forecd to make
use of different instructional alternatives. It is expected that carly
exposure to a variety of instructional altecnative. will increase the
liklihood of students choosing those strategies again.

This same two-way table described earlier will be extremely vseful
for research in the arcas of time studiee and cost analysis.

It will be important to take a close look at the perfermance
criterion tests. In gome cases, 1t will be possible only to estimate
content validity, This will be done by obtaining opinions of content
experts. In areas where multiple-cholce tests are used, item analysis
will be a useful evaluotive toul. Yo lncrease the feasilbiility of this,
tests will be answered on digitek sheets, processed through the digitek
machine which in turn will return student respouse information punched
on IBM computer cards, When sufficient numbers of cards are collected
for cach performance criterion a computer program will be used to carry
vut an item analysis,

By continually modifying and testing out erxperimental itenms it
will be possible to build item pools for the performance criteria
which utilize multiple-choice tests. Since it would be unrealistic to
use the same test reveatedly, the item pool will “acilitate the
construction of alterpative forms for each of the performance criterion
tests. The work of Gorth et. al,(1969a, 1969b) in the ares of irem
sampling designs and tape-based data banks will be extremely useful
here.

Many evaluators have stressed the importance of evaluation
beyond the simple analysis of pre-test and post-test scores. The
additional data was stressed because in many comparative studies
{(comparative in che sense that post-test achievament scores
were compared between stndents in an experimental program and a
conventional program), although teachers and students praised the
new experimental technique, differences in post—-test achievement
scores between the experimental and control group were not usually
obtained. Webh {1966} rccommended -hat additional useful information
of perceptions of teachers and students regarding the learning process
would be relevant. The technique of analyzing achievement scores,
and teacher and student attitudes is referrced Lo by some resecarchers
as the triangulation procedure. This is rapidly becoming a pwerfil tool
in cvaluation. This technique of evoluating cach component of the
program on three dimensions will be used where it is relevant.
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Human Relations. Jwvaluation in the human relatlsns component raises
many new questions. First, however, it is aecessary to review METEP's
goals In this arca. MUETEP is interested in producing the fully human
teacher, a person who mects the huwwmn criteria of warmth and human
understanding, is capable of rigorous thinking, is in contyol of his
own behavior, and is in a constant pattern of growth, Some of the
gquestions which will arise in the developmental stage include: can a
human relations program result in personal growth for the elomentary
teacher which is measurahle? The question here 1e can we influence
the day-to-~day bechavior of the student teacher i and out of the
classroom through human relations training? How can we move from
subjective evaluations to behavier counts of specific human relations
acts? What Lehaviors are most relevant to tcach the student teacher?
Knowing that there exist ludividual differences in lianan relations
skills, can a "behavioral diagnostic test" be developed which will
identify the "best" way to proceed with cach individual? What
relationship does teaching human relations skills lhave with teaching
material [n other content domaing? Answers to some of these questions
will not only aid in the development of METEP but will provide
information in an area which has not been extensively explored mainly
because of the complex problems associated with this kind of recearch,

Sunmative FEvaluation

In applying summative cvaluation techniques we will be interested
in making an overall evaluation of the project. Whereas formative
evaluation will be wost important in the first two to three years of
the project, the emphasis will shift in the third year towards
sumative evaluations.

Before going into the details of the summative evaluation
techniques, two otrategies of evaluation which have been fregquently
used deserve special attention, These are: the use of comparacive
experiments and global evaluations., Concerning the first, Welch(1969)
reviewed 46 curricuium development projects and reported that only 19
of the projects used a control group in their evaluations. Actually
Cronbach (1963) ralsed questions concerning comparative experimental
studies in curriculum evaluvation. lowever Guba (1969) pointed out
that workable alternatives have not been proposed and Scriven (19€7)
argued strongly for comparative studies, He said that it is often
the case that comparative evaluations are very nuch casier than non-
comparative evaluations, becausec we can frequently use tests which
would yield differences instead of having to find an absolute scale
and then eventually compare absolute scores. Data will be collected
on large samples of graduating students from other teacher-~training
programs for the purposes of comparison, Such an evaluation design
has one major limitatjon: students have not been randomly assigned
to either the experimental or the conventional program. Obviously,
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we cannot order a student to go to a certain miversity. Fortunately,
covariate data collected on ctudents before they enter oniversity will
allow for partial statistlcal corrections for any pre-existing dif-
ferences,

The second, global evaluation has come in for a great deal of
discussion. Cage (19064) stressed the fact thut cvaluation dirvected
at a goneral erditerion of teacher offectivencsys has yvielded few re-
liable and usable results., Arvnstrong (1968) demonstrated that the
evaluator who uscs a glebal measure to assess effects of a propram
may discover no significant differences {comparison with a control
group) became of cancelling interactive effects, A variety of other
evaluators nave observed the same thing. 'The legical step is to make
separate evaluations of each of the components or dimcnsions of the
program, One of the first steps in Phase II1 of the Project wiil be
to specify the relevant conmponents. The separate evaluation of the
components of a project is frequently identified with the mocern trend
in evaluation.

It has been suggested that summative evaluation involies the
measurement of competing programs on pesformance or geal scales and
the integration of the data into a conclusion of superiority for oue
program, Unfortunately, evaluation methodologists have given yrac-
tically no attention to tiie methods of intesrating information into a
summative judament, Thus at the present tine, this is one of the most
Iwportant witesolved quesiions in evaluation weihwdolopy (Glass, 1969).
Until a solution to the problem is obtained, the weighted ~sum nodel
is proposed for use in METEP., In this model, cumpeting programs arve
compared on a large set of scales, The program recelving the highest
total score on the scales would be preferred. In addition to com-
paring METEP with conventional programs it is highly recommended that
it be compared with the other experimental programs.

Another evaluation strategy which emphasizes measuring the extent
to which the objectives of the project are met will be used. The steps
will include specifications of the objectives in behavioval terms, and
later measuring the outcowcs. We will be iInterested in determining
the extent to which our goals relating to attitude, achisvement, in-
terest, etc. are obtained by the graduvating students., There are how-
ever, at least three problems related to this apprcach,

The first problem raised by Scriven (1967) concerns the goals
themselves. He ar, 1ed that it is not good cnough to know how close
students come to achlieviug objectives of the program. Tt is important
to know how valid tbose objectives are. The second problem (which is
rescarch based) concerns the methods for measuring achievement of the
objectives. Tinally, Atkin (1963, 1968) pointed out that there is
more to evaluation than wmeasuring the extent to which objectives arc



achieved, lle pointed out the impertance of unplanmed, unanticipated
learning, Atkin also criticized the objectives approach because it
focused on short-term behavioral changes rather than the possibly more
important long~term goals, A great deal of work will be done on the
comments and criticismas of Seriven (1967) and Atkin (1968) before the
final formulation of the suwnative cvaluation plans are compleled.

The techniques used in sumnative evaluation will include pro-
ject=developed achievement tests, standardized achicevement tesis,
questionmaires, attitude and interest measures. The battery of tests
described earlier which is te he administered at the end of the program
willl also provide useful information,

An integral part of the evaluation will include determining the
extent to which the program is acceptable to a varicety of clicnts:
students, teachers, and principals. Students will be quericd on their
likes and dislikes in the program, and their perceptions of the ad-
vantages and disadvaucages. Teachers and principals will lLe asked to
rate the students on a varlety of skills at variocus stages of thelr
development (one years' teaching experience, three years' experience,
etc.). Ratings will also be obtained on graduates of conventiomal
programs and comparisons will be mad-z.

Finally, an attempt will be made to incorporate a curryiculum
evaluation model developed by Gorth et al. (1969¢) calied Coipre.en-
sive Achievement Monltocing (CAM) dnto METEY on an experimental
basis. Gorth (p2rsconal communication) described CAM as a system of
curriculun evaluation which is organized to include each of the neces-
sary components of an evaluation and which has the flexibility co
provide needed addition information.

The CAM system utilizes a computer-centered test generation,
test scoring, test analysls, and information reporting design. The
computer provides the quick processing and sophistication of analysis
needed in the effective curriculum evaluation. It presently allows
CAM to administer, analyze and report results in terms of each per-
formance criterion to more than 2000 students on a bi-weekly test
schedule,

Flexibility is built into the CAM system because (1) the eva-
luation is specific to the performance criterion and (2) there are
repeated measures of the student's achlevement on each performauce
eriterion, The evaluation of the curriculum is based upon the stu-
dent's own report of the performance eriterien he has chosen to work
on. If he has not worked on 2 particular performance criterion,
then his test results would not include an evaluation of his pewfor-
mance on that one. When he indicates that he has completed a per-
formance criterion, he is cvaluated soon after, and alse repeatedly
tested for retention of knowledge and ability in that performance
criterion, :
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Basiec Rescarch

In this section we will outline briefly some of the proposed
research for MUTEP. By definition the results of the researeh
studies will Le gencralizable. 7This will be so, provided enough at-
tention is given to the specification of treatunents and designs of
the studics (Wittrock, 1966). JFn this regard, Campbell and Stanley's
(1963) summary of experimental designs will be most helpful., (Current
developments on design and data analysis in evaluation and resecarch
have been recently reviewed by Baker {1969] and Welch [19069])). But
in order to facilitate the rescarch, it will be necessary tc impose
constraints on the students such as randomly assigning them to spe-
cified instructional alternatives. Jesigus in which students are
randomly assigned to treatments are considered true experiments., In
describing true experiments Campbell and Staniey {1963) wrote:
"[They are) the oniy means for settling disputes regarding cducational
practice, the only way of verifying educaticnal improvement..."

One of the attractive features of METEP 1s that it provides an
opportunity to individualize educational experiences. It is esscn-
tial to match teachers, materials, and students in order to create
optimal individual learning situations. In order to maximize the
gain for the student from this unique learning experience, we rust
gather a wide variety of aptitude-treatment inferaction data. This
will help us learn wvhat kinde of gstudenie loarn most under what kinds
of conAditions. This information will be Invaluable when student guid-
ance is necded in selecting prograns., We will attempt to £ind in-
structional alternatives that produce superior results for learners of
different characteristics, In this research, aptitude will be de-
fined rather bxoadly to include personality factors, intellectual fac-
tors, aptitudes (as they are conventionally defined), socio-economic
background, etc.

Another «rea about which very little is known concerns the rele-
vant variables for predicting success in teacher~tralning programs.
With the wide assortment of data available this kind of research is
pussible. Rescarch results bearing on this important quescion will
have obvious implications. Similar studies will be conducted in the
schools scrving as control groups and comparisons will be made be-
tween the prediction equations, etc.

In addifjon to aptitude-tyreatment interaction and prediction
studies there exist a wide variety of other studies which will be
conducted., To name a few, at the moment a great deal of rescarch is
centered around testing methodology. Yor example, researchers are
developing proccedures for extracting more information from a student's
responses to nultliple choice tests., JFurther rvesearch on scoring
fomulas (Traub, Hambleton & Singh, 1969), confidence testing and
item weighing systems (Shuford, Albert and Massengill, 1966; Rippey,
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1968; Hambleton, Robevts and Traub, 1969) provide potential means for
increasing reliability and validity of the ceriterion tests, Compu-
tevized testing offers many exciting prospecis - individualized tests,
wore cfficient testing (Cleavy, Lion and Rock, 1968). New techniques
such as generalized facter analyais (ledonald, 1969) offer interestiupn
new methods for analyzing senantic differentfal data, More conven-
tional factor analyses can be uscd to investigate a wide selection of
hypotlieses abou. Interrvelationships among wany ol Llhe variahbles under
investigation.

Perhaps moere importsnt research will relate to recent duevelop-
rents in micro-teaching (Goldehwalte, J2068) and wome of his surprising
findings. The work of Yee (1969) on guldelines for natching students
with cc-vperating teachers lLas obvious implications for MEILY. liow-
ever, there exist many unvesolved problems here. At the present,
there s a great deal of work to be done on the construction of scalcs
to reasure teacher effectiveness (Biddle and Ellena, 1963) in which
the tanets of peychological scaling are uscd (Torgersen, 19583 Bock
and Jones, 1968).  Of ccuose, these scales could later be used in
other tcacher~training colleges.

ihe problcm of determining the cut-off point between passing
and failing on the performance criterion tests will be a difficult one
Lo soive, Do we want to use Lhe sawe level of proticieucy on each
performance criverien? Wiat level of proficiency must we use on the
perfoveance critevion test 9 insuve a high level of preficioncy con
the sane perfornance criterien at a later date?

Other potential razsearch arcas include work on item sanmpling no-
Gels (Loxd, 1962) and the liavthorne Effect (Cook, 1968).

Evaluation and Rescarch Committec

In order Lo oversee the evaluation and rescarch of MLETYP it is
recommend ‘d that a comnittee of five headed by a co-ovdinator be
appointed. In addition ft would be cxpected that a varlety of re-
scarch associates with statistics, resecarch design, and computer pro-
grantaing skills, aleng with a nunber of graduate students, would be
avaflable to hLelp with the work of the committee. In addition to
designing and coordinating the evaluation and research cotponent, the
comaitlee would serve as a review board for rescarch yroposals.

Dissenination
Results of formative and summative evaluations and rescarch

findings will be distributed through ihe usual 2hannels. These will
include technical reports, publication of fladings in relevant jour-
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nals, presentation of papers at conferences, dissertations and news
releases to newsnapers, television and radio. It as also expected
that school supervivors, principals, and other interested parties

will be kept up to date by periodic symposia held at the University.

Implenentation. The activities required for the implementaticn of
the rescawch ana evaluation suhsystem ave graphically presented in
Figuce 1. The operation of this subsysten {s to provide vesecarch
and evaluation scrvices for the program. Thevefore, as naw on re-
vised necds are fdentified, wany of the steps outlined in the anti=-
vity network chart will be coutinuously repected.

602

ERIC

Aruitoxt provided by Eic:



3~

STILLUME 10UV

COXY nouviivel “

WAVULAD iVl

S

‘ JIVGHL ONY MUAA

SIVOD Davixil

WS a2y ~
GV NG NIV AL

d4Nvi8

k

«NAUUO ANV _DN13E

UN,LIANGD YOL }
SLANIGLCD Uil
“ NOLVIL HITIOVLIT

prd b R W ALY DF D]

Unvy ROLLNIWVAN

e e

4

l||||* NEVL

29804
NOILVLIvAZ DIvvl

g LI34dY ONY ALLINIC

gl aNY LouAaIvAl

ANIN UL S SM0LY
-RICUOND ANIN KOS
i itk SV.HNIN

SININAMLIOLAN 4d viE
IVAQIIQAV AdtINAQl

ATYOU AL YIIVAR

CNY UOAVASAN ALIASY

!

o

w RININBLIGIL HWOUVIL AL

CRV NULVLIVAL 40
AJJUOlile FuLLMALAC

<
J

142324

YRCISANE NGLLYATVLI ANV HDUVAESIY

UL VRRIUQ0D
NARADI SAUC QNV
HIMVISIL JnI0adY

603

O

Aruitoxt provided by Eic:

E



SELECLIED B1BL1CGRAYHY

POOR ORIGNAL COPY - BEST
AVAILABLE AT TIME FIMEC




Ahmann, J,S, "Aspects of Curriculwum Lvaluation: A Synopsis,"
Yerspectyves of Curxjculum Evaluvatdien. Ldited by Robert E. Stake.
AJRA Wunob nph Serices on Cursiculum Lvaluition, No. 1. Chicugo:
Rand Mcehally, 1967, pp. $4~869.

Alpert, R,, ond Maber, R.N., "AnxicLy fu Academie Achievenent Situ-
ations.”  Jouraal of Abnormal and Secizl, Psycholepy, 1YL (1960),
207-215,

Armstyong, J.R. "The Relative Effcete of Two Foris of Spiral Curvi-
culun Organization and Two NModes of Presentation on Mathematical
Learning." Unpublished Doctoral Dissertatioa, University of
WMsconcin, 1968,

Atkin, J.M. "home Evaluation Problems in a Course Content Improvement
Project." Journal of Rescarch in Scicnge Teaching, T (1963),
129-132.

Atkin, J.M. "Bchavioral Objectives fn Curriculum Design.'" Science
1L8Ch£l, XxAV (1968), 27-30.

Atkinson, J.W., and Feather, N.T. A Theory of Achievenment Motivation.
New York: Viley, 1966.

Bake_, RiL. ‘'Curriculun Evoluation." Review of Lducaticnal Research,
XKAPX (1969), 339-358.

Biddle, B.J., and Ellena, W.J. {(Eds.) Contcnporary Pouoqggh o)

Teacher Effectiveness. Hew York: Holt, Rinehort a:d I Wnsten,
196"!1

Bloom:, B.S. "ioward a Theory of Tesling Which Includes Measurcemeunt-
Lvaluatjon-Assessment.” Froceedings of the Svrpesivn on Problems
in the Lvaluation of Instructicn, Dec., 1967. CSLIP Occaciounal
Report No. 9. Los Angeles: Universfty of California, Center for
the Study of Instructional Programe. (Offset)

Bock, R.D., and Jones, L.V. The }easurenent and Prediction of Judg-
rent end Cholce. San Francisce:  Hoiden-Day, 196E.

Carmpbell, D.T., and Stanley, J.C. "L\pelinertal and Quasi-Erperi-
mental Desigas for Research en Teachiag." landbeok ef Rescarch

- —

on Teaching. Edited by N.l. Gage. Chicago: Rand ‘ieNellv, 1963,

Cleary, T. Auane; Linn, R.L.} and Rock, D.A., "An Exploratory Study of
Prograrmed Tests.”" Xducational and Psycholopical lleasurcrent,
XXVIIL (1968), 345-360.

605



Cook, b.die "Hawthorne Lifect and lducational Rescarch." Sehool and
Society, XC (1968), /0.

Cronbiuch, L.J. "Course Improvewent Through bvaluation.'" Teachux's
College Record, LXIV (1963), (72-0633.

Cronbach, L.J. "llow Can Instructicn be Adapted to Individual Dif=-
ferxences?"  Jearning and Individual) biffervenres. Xdited by
R. M. Gagne.  Coluwbus, Uhdo:  Chas. k. Merrill Pookb, 1967,

Dick, W. YA lMethodology for the Vovmative Tvaluation of Instruction-
al Materials." gou1n:1 of ducniional Measwenent, V (1968),
99-102.

Flanagan, J.C. "The Usce of Educational Evaluatien in thie itevelopnient
. of Progrens, Courses, Instructional laterials and FEquipient, In-
structional and Learning P'rocedures and Administrative Avrange-
nents."  Sixty-cighth ycarbook, Ratienal Socicty for the Study of
Education., Chicago: tniversity of Chicago Press, 1969,

French, J.\W.j Ekstrom, N.BD.; and Frice, L.A. kit of Reference Jests
for Copnitive Factors. Rev, ed. PFrinceton, lew Jersey. ULduca-
Cional Testing SQTViLC 1963,

Gaga, N.L. "Teward a Cognitive Theory of Tcaching." Teachers College
Record, LXV (1964), 4CS-12.

Gallagher, J. "A llodel for Studying Teacher Instructioral Strategies.”
Pajer presented at the annual convention of the Awmerican Nduca-
tional Research Association, Chicago, 1968,

Glaser, R. "iheory of Lvaluation of Instruction: Changes and Teends."
Froceadings of the Svoposiun on Problems {n the Evaluation of Ta-
struction, Dec., 1967. CSEIF Occacional Re Report No. 13, Leos Angclcr:
University of Californie, Center fcr the Study of Instructional
Frograms. (Offset)

Glass, G.'', The Growth of Kvaluation Methocoleg:. Research Paper

Ho. 2., Boulder: Laboxatory of Educational Research, University
of Colerado, 1969.

Goldthwalie, bD.T. "A Study of Micro~Teaching in the Pre-Service Edu-
cation of Scicence Teachers.” Unpublished Doctoral Dissertation,
Ohio State University, 1968,

Corth, Y., and Crayson, A. "A Progran to Conpoqe and Print Tests for
Instructional Testing Using Iten fanpling." FKducational aud Psy=
chologfcal Measurement, XXIX (1969), 173-174. {a)

€06




Gorth, W., c¢t, al "A Tape-based Data Dank from Iducationa) Research
or Instructional Testing Using loengitudinal Item Sanpling.'  Fdu=
catfonal and Psvehelogieal Measurenent, XXIN (1969), 175-177.7°(h)

Gorth, W.P. ct. al. "Comprehentive Achievenent MHonitoring." Sym-
posium pxn&cxtvd at the annual conveatrion of the Arevican Lduca-
tionsl Kescarch Association, Lou ingeles, 1969, (¢

Guba, E.G. "An Overvicew of the Ivaluatien Droblem."  lYaper presented
to the American LEducational Rescarch Association. Bleoomingtont
School of kEducation, University of Indlans, 19069,

Guilford, J.P. "The Stiscture of Intellecet." Pgycholegigal.Dulletin,
LIII (1956), 267-293.

Hambleton, R.KX., Roberty, D.M., and Traudb, R.1II. "A Comparicon of the
Reliability and Validity of Twe llctheds for Asscsuing Partial
Knowledge on a MHultiple-cholee fest." Jownsl of Lducatienasl
Heasurement.  (In Press)

llastings, J.T. "Cutrriculwa Evaluationt the Vhvs of the Outcemes,"
Journal of Iducational leasurement, 171 (1966) 27-22.

ot b bt s

Hemphill, J.X. "Ihe Relationships Berwveen Research and Lvaluatjion
Studies." JEducational Evaluation:  New Foles, New Means. Sixty-
eightn yearbock, Part 17, daticonal Cocicty ful U Study of Fduca-
tion. Chicago: VUniversity of Chicago Press, 1969.

Lord, .M. "Estimating Nouvms by lter-Sampling.' tducalional and

Psycheological Measurerent, SNII (1962), 259-2¢

ticbonald, R.P. "A Geoneralized Common Factor Analysis Based on Resid-
ual Covariance llatrices of Prescribed Structure." British Jouwrnal
of Nathematical and Statistieal Psvcholopy. 1In Press.

e ®

Rippey, R. "ProLabilistic Testing." Journsl of Educational iicasure-
ment, V (1968) 2i1-215.

Serfiven, M. "lhe lethodology of Evaluation." TPerspectives of Curri-
culun kvaluation. Kdited by Fobert L. Stake. AERA lionograph
Series on Curriculum Lvaluation, No. }. Chicago: Rand licNally,

1967, pp. 32-83.

Shuford, L., Albert, A., and Hassengill, .. "Aduissible Frobability
Heasurement Procedures.”™ Psychometrika, XXXI (1960}, 125-145.

Slakter, J.J. "Cenerality of Pisk-Taking on Oljective xaninaticas."
Lducatfonal and Psychological lMeasurement, XXIX (1669) 115-12§.

607



. e

Snow, R.E. "aptitude-Instructional Treatrment Interactions:  Selected
Findings and lypotheses," Paper presented at the amual conven-
tion of ALRA, Lous Angeles, 19069,

Stake, R.E. "Counte-ance of Educational ILvatuation,"

College Record, LXVILIY (1967), 52340,

Teachors

Stufflebeam, Danicl. “A Depth Study of the Jlvaluvation Requivenent.”
}_i_’lilﬁl)l’l}ﬁ Practjce, vV (1966), 121-33.

Swineford, ¥. 'The Mcasurcment of a Personality Trait." Journal of
Educational Psychology, XXIX (1938), 295-300.

Swineford, F. "Analysis of a Personality Trait." Journal of Iduca~
tional Povcholeny, AXXII (3941), 438-444,

Taylor, J.A. "A Pcrsonality Scule of Manifcst Anxiety." Journal of

b v -

Abnormal and Social Psychologw, XLVIIL (1953), 285-2¢0.

Torgerson, W.§. Theory and Methods of Scalinpy. New York: Jiley, 1858,

PEP P

Traub, R.E., Henbleton, N.i,, and Singh, B. "Effects of Promiged e~
ward and Threatened Penalty oo Performance of a tloltiple-Chofce
Test." Lducational end Psycholopical ieasurevent, In Press.

3

by T et al. Unobtrusive Measures hcnrgnctixc Research i
the Social Seiencef. Chicago: Rand Wc\allx, 1966,

u_—m.....--». N —— L

L)
"W

Velch, W.W.  "Curriculun Evaluation." gevici of Educstional Re-
search, XXNIX (1969), 429-44%,

Wilhelns, I''T. "Lvaluation as Yeodback." Lvaluation_as Feedback and
Guide. Washington, ».C.: Association for “Supervisien and Curvi-
culun Peveloprent, 1967, pp. 2-17.

Wittrock, I1.C. "The Ixperiment in Researclh on kvaluation of Instruc-
tion." ERIC: IDO13 107, 1966.

Yaper, R.E. "Critiecal Thinking and Refecrence Materiels fn the Physical
Science Classroon.” Schtol Sclence and Math: raties, INXVIII {(1368),
743-40. - "

Yee, A'H. "Lo Gooperating Teachers Influence the Attitude of Student
Teachers?" Journal of Educational Psychology, LX (1963), 327-332.

603




STCTION TX MATNTATRTRG RYLEVALNGCE oF TR
MODLL, TOR TEACHER EDUCATION IN THE 1970's




HOW MTLL THE HODEL THSURE ARD FATRTAIR ITS RELEVANCYE
FOR 1EACHLR LDUCATION 1N THE 1970's?

Recognizing that an elessentary teacher edueation program devel-
oped in 1908 may not he cowpletely relevant for the 1970's ve have
taken scveral) oleps Lo insuce that our program does not becowe
static «ind Inflerible in response to changing needs.  The {lrst
precaution {s the asswaption that the program we have designed for
JY68 vill not be the sawe program in 19725, 1he structurce of our
propran 1a designed to allow for constant revision and wp-prading.
Highlights of our program consist of hehaviorally stated ouluomes
expected of the trafnee, multiple fnstructional alteraatives for
achiceving these expected outcores, and the ability to add or subtract
arcas of specialization. The specific perforianmce criteria rvequired
of the trainces and the accompanying instructional alteraatives are
tentative hypotheses about the reaquired training for celenentary
teacherr. They are not interpreted as fixed, but rather suhject to
change based upon evaluation analysis.

As change und developmenl become increasingly fipovtant,
effective models must be responsive to the informatien {ronm
their operation and frem their envivonment.....Information
about the inputs and the covironment are collected, and
slatements of goals and purposes are fornalated.....Appropriate
adjustmente ~an be made dn the greten's opry-tion haced on
this infanation or in confornance with changing geals or
standards.

The METEP system s designed to systemaljcally assess both its
internal and external environmeuts. As LeDaron has noted above,
feedvack from the external environment is necessary ir. order to
continually assess NETEP goals with those c¢lients vho are affected
by the preogram and the teachers whe graduate from the progean. 3y
continually collecting information relating to societal changes
and the clhanging role of the elementary teacher, the najor aspects
of the cnvironment can be systematically assessed.

MiTEP, as a teacher education program, has at least seven differ-
ent client groups. These clients are affected either directly ox
fndirecctly by the program and the teacliers vho graduate trom the
progran. These includet

lwalt LeBaron, "Techiniques for Developing an Elementary Teacher
Fducation Model," 1,$.0.5., Buteau of Research, Contract f0£C~-0-9-~
569006-3704 (010), July, 1369, pp. €-9.
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1. students in the NEYEP program
2, puwlic =chool teachers
4. public school adninistrators

4.  hildren in elomentary schools

5. pmuents of children fo clementary schools
6. professional cducctors In teacher cducation
7. stale departuents of cducation

One function to be performed in METLP is the analysis of client
derands,  This function reprosents a central wonitoring effort on the
part of HETEP to ascortain client veeds and demands.  In one vay or
another, all of the above client groups are affected by the MSTEP
program and their nceds and dewssnds should be systematically collect-
ed and consiidered in rhe decisjon-muking process vis-a-vis curriculun
components, instructional alterncstives, etc. Since clients and soci-
ely will change over time, their needs will aiso thanze. The moni
toring pcocess of HETEP must be scnsitiied to such changes,

In addition to monitoring client nceds, there ave other envivon-
mentai states which need to be systerstically assessad to insure ve-
levancey for the future, Tiese fnclude:

1. cconomic environment

2. political environrent

3, sociological envivonment
4, ildvolugloal envivenmant
5. tecmological environment
6. psychologlical environaent

Another function of the METEP system is to develop vavious
screening and scanning devices to assess changes in thege envivonments.

1. Economic cnvivonment = A changing cceononic envivonrent teans
that HETEl's clients' needs must be balanced sgainst
the realitics of cconomics. TFor instance, a recession
in American socicty could significantly alter client
needs; c¢.g. the students fn METEP may change because
certain students may nol be able to attead collepe.

2. Polivical cavironment = Enacted cr proposed legislation
may either irpose testraints or provide new opportuni=~
ties.....decisions obtained through elcction results...
approval or defeat of bond {ssues....all may have serious
irmplfcaticons on the design or implementation of LETEP.

3. Sociologfcal cnvironment - Changes in roles, expocta-
tions, and status can directly or indircctly affect
METEP. Changee in the role of the clementary tcacher
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is the most obvious cxample of how a sociological chanje
could affect METEDR,

4. TJdeological cenvirvonment - The ideological environment
18 concerned vith soclety's value system. The value
changes of college students In recent yecars is an eox-
cellent example of how a teacher eduration progranm
could be affected. ‘The demund of students to partici-
pate in planning tbeir own futwres §s the kind of
change which has tremendous implications.

5. Technologfcal envivonment -~ Inmovation can Jead to
changed and fnproved performance in the operaltion of
METEY. Kew computer usapes could, for example,
drastically reduce the information systen's cost.

6. Psychological envivonment - 1t is iwportant to under-
stand how individuals respond to enviionmental change
because MLTEP will bLe in constant communication with
varlous parts of the public sector. HETE? should be
able to know and predict the reactions of vavious
clicent proups, especially wuen dealing with changes
or modifications in the progran.

Ledagoeical Plans for the 70's. ‘ihe mest important feature ol the
perfornmence curriculunm as developed and envisioned by the pedagogi-
cal teams ia continuul) short-teen and lang-tern planping and actlen
Jor _constant chanze and revision in pexformance criteria and instrucs
tional alterynatives. The very process of curriculum development is

a dangerous procedure for when une comnits oneself to action (no mat-
ter how vise), alternative organizational aad action plans ave einul~
taneously commitled to inaction. In anotlcer unique situation these
same discarded plans (or new ones which mi1y be synthesized) may prove
more relevant than old plans. As such, costlant -hange, developrent
of new approaches, and program evaluation are vital.

Already the pedagoglcal teams have been engaged in large-scale
reorientation of curricula. At the immediate level, for exatple,
the mathematics and lanpuage arts teams ere developing rew instrucs
tfonal alternatives and new performance curriculum hietirchies.
The science team is developing a new, flexible way of uiiliaing space
for lahoratory work in science cducatior vhich combintg clementary
children and beginning teachers in nev vays of learning;. The social
studies and human relations team ave bepinning prelinisory explora-
tfons of articulation and coordination between the curricula.

, Irportant in Lhis change process is stuldent feedback and parvti-
cipation. For example, Lhe human relations team at the completion
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of each performance curriculum hierarchy solicited suggestions from
the students for changing and sharpening the material they had just
completed, These same students during the coming term will serve as
a team which will help in the development of pew hicrarchies of
training in human relations.,

Thus, several inportant dimensions of maintalning short-tern re-
levance and changes can be summarized;

1. Staff evaluation of program and change through eva-
Juation and research.

2. Student participation in decision making and curri-
culum development,

3. Developument of articulation between programs to en-
sure smuoth ceordination,

4, Not mentioned above, but equally ifwportant will be
feedback from the support and maintenance teams in
terms of computer scheduling, guidance of students,
and data on the use of jnstructional alternatives,

Long~term planning requires & more complex program of evaluation
and coordination. Perhaps the most important and interesting of
these dinvolves potential restrucline of the entire concept of ele-
mentary teacher training.

While artlculation betwecen subject matter fields has always been
stressed in teacher training programs, the methods through which this
articulation can be brought about are less clear. The breaking dowa
of specific elements of tecacher training skills in ecach of the five
training areas, science, language arts, social studies, mathematics,
and human relations las revealed many skills which are parallel, and
in some cases even exactly the same. TFor example, the skills of
model building within the knowledge component of soecial studies are
close to the dceision making hierarcky developed by human relations.
While the content of the two programs differ, the structure or under-
lying process is similar, The skills of scientific observation
stressed in science are similar to the behavioral constructs of at-
tending behavior within human relations. Hany other such parallel
examples could be presented,

In viewing similarities of structure in the learning pirocess
vhich is teacher cducation, it may be possible to develop new con-
cepts of teacher education itself, One possibility might be a cur-
riculum based on cntirely on skill arcas such as observation, classi-
fication, and analysis. These threce components could be used in all
five subject matter arcas of the elementary training program. As
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performance criteria are relatively small, discrete units, 1t is re-
latively vasy to rcorder prescently existing waterials inlo noew orga-
nizational stracturcs. One can visuallze the value to the student
In a program in whieh the structure of each content area is prrallel
to other aveas,

A stiructural approach such as this has nmany duwplications. The
first and most obvious is the easce [or students vho once they learn
a basic structure can use this same strucvure to solve problems in
many discrete areas. As prezently iastituted, each tiire a student
enters a nev curriculun area, he has to learn both the content and
structovre of that arca. If structures were pavallel, the program
can focus more gquickly and easily on busic content,

A second and less cobvicus dmplication s that like the two-edgped
sword, this structural approach to curriculum "euts two vays.'" Stu-
dents, 1if bound to one structure way be unable to visualize alterna-—
tive ways of restructuring the curriculum and could actually lecse
flexibiliry within this approach. As such, 1t secems cssential that
orie componcnt within this pregram is theory and practice in structure
building. Students would be cncouraged to develop alternative ways
of restructuring curriculuvw wnits both for themselves in the METEP
program and in their own teaching practice. At higher levels, stu-
dents and staff could develop new ways of restructing the entire MEYED
program to weel relevant needs.

For example, if societal nceds stress the importauce of environ-
mental pelluticn as a wmajor problem, the e wcepts and performance
curricula of the subject matter fields could be organized around this
one concept. In a tecachey training program which cenrered on concepts
of environmental pollution the performance eviteria areas could bu
restructured around this problem without loss of content from the bhasic
arcas. (However, it is expected that the '"basic arcas' might soon
themselves be restructured inte new rcelationships and divecusions).

As a new idea is develoaped, the curvicula might again be restructured,
perhaps around the constructs of anthropology, physics, or cven life
in space.,

This latter matcerial may perhaps sound vapue, faturistic, and
perhaps even a bit schizophrenic. However, it is prescnted with the
firm telief that the major value of the performince curriculum con-
cepts is that it makes possible the resteucting of ceducational and
social environments in ways that beiore were impossible.  This re-
structuring is always done with an {intelligent eye to tbe past and
no single restructuring actually is scen as an end in itself. Too
long the present curviculum areas have Loen viewed as established
tradition. The concepls of the pervformance curriculum make possible
the developnent of many new and alternative ways of restructuring
the educational environment,
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In swmmary, the views for long~tcrm developwent may be stated
bricfly as followus;

1. The prescently existing performance curriculum has re-
quired the pedagogical teams to 'break-down" their
speclialities into specific components,

2. Components in cach field have been discovered to bhe
simllar, and in some cascs cxactly the same, as com-
ponents in other fields.

3. If components are parallel, it is possible to teach as-
pects of different subject matter fields within one
performance cyiterion. For example, model building
in social studies, classification in science, and de-
cision making in hwnan relations all involve many of
the same interpersonal and knowledge skills.

4, TIf components are similar, it should Le possible to
restructure the elementary teacher educaztion curricu-~
lum around these specific arcas which are analogous
one to another,

5. Such a structure makes it possible for students to
see more clearly tlhe relationship of subject matter
fields and eveutually a deeper cuphasis on content
may be possible.

6. It is believed that there is no final structuve for
the curriculum and it Is anticipated that restructur-
ing within this basis would be an on-going and constant
activity.

In summary, then, METEP is concerned with developing an organiza-
tional process that uwill be responsive and adoptive to change. This
function will be called Client Analysis (sece Management Section),
and will involve assessing client needs and envirvonmental changes
which could affect the METEP program.
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