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The purpose of thls brief paper Is to examine relaf[onshlps between
the anticipated censys and sample dgfa 1o be developed and malnfained by
MISOE. None of the following is con&idslon'orlehfed but rather ‘conceived as
our thinking at this early point in developmental time. This paper will also.
reconsider each data type of the éysfam in 1ight of the samplie~population

relationships. .
Essentially, MISOE provides a basis for describling what has occurred
In occupational education In such a way that predictions for future outcomes
can be optimized. Such information shdﬁld provide a management tool for im-
proving programs, allocating resources and maintaining an accbun}able re-
tationship between state and Iééa! educational agencies. The very sessence
of the system is to provide a state-wide data base for ¥he management of oc-
cupational education that is simultaneous!y-useful at both éfafa and local
levels, and at the same time one which meets all the information require-
ments of the State Legislature, the Congress, etc. Two related Informaflon

sources are planned: one is a census information system which includes data

about every occupational education program In every school, in every city and

“town in Massachusetts, (Including those programs with proprietary institu-

tions), and the other is a sample information system by occupational programs,
stratified over school-type, geographical setting-type, and’student-
characteristic-type dimensions currently operative in the Commonwealth. From
the state's perspective, the information system will provide a careful esti-
mate of the totality of occupational education within the state. The census
data will identify specific local agencies but fhé sample data wl!\ not.

The development of instruments which will be used to measure elements of the

educational process will be administered by the state within the selected

sample and made available to local educational agencies. This provides a
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basis for LEAs to compare themselves to the'appropriate strata within the
sample and at the same time provides a basis for the state educational
agency to conduct an educational audit at will.

It Is important to continue to think of the system under devélop-
ment as not only an fnformaf]on system but a management system. The manage-
ment and information system léﬂdesigned to encoufage (consistent’with the
Monograph #1) appropriate flexlblllfy for deciston making at the local
level, while at fhe same time provide a comparable state-wide da?a base.
This Is difficult buslﬁess. 1t ls*imporfanf that the system doa; not be-
come a too! by which mindless bureaucrats can standardlze educational prac-

tices In the Commonwealth.

|. CENSUS DATA .

The next ;ecflon of this report presents a cursory examination of ;
the .census data that will be coltected and maintained by the total Informa-
fion‘sysfem. |

The purpose of census data |s severalfold:

(1) To present an annuai projection of enrollments, expend!-
tures and speciflc performance objectives for management
and aczountability purpoées, by program, by clity or town,

and bv school .,

(2) To present an annuaf (historical) description of
expendlturas and enrol Iment in occupational education
for management and accounfabili#y‘purposes by program,
by clty or town, and by school.

(3) To establlish a population base to draw a sampie for

more“detailed aﬁélysis such that Inferences can be

made to subsets within the populfation.
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7 Census data is both & planning and accountablitlity tool. It is
designed to provide ths ifnkage between each LEA and the detalled analysis

of the sample, while offering an information base for Instructional manage-

ment (See Figure 1),

A frickQ’cansus data requirement Is to provide expenditure [nforme-
+ton for accounting and analysls, conslsfqpf with both needs. The expendi-
ture data will be careful ly analyzed In the sample and is a very real con-_
sideration for both planning and accounting. My current blas Is that LEAs
will have tfo maintain their books (census) at the program level while the
sample data will deal .with analysls at the objective level within programs.
The tools to analyze costs at the objective level will be provided fo‘fha '
LEAs so that they can translate their fiscal information at the program level
into a form such that they can analyze local real ities In |ight of state In-
formation, or the State Department of Education can conduct an educational
audit by selected community,

Census data does provide a base for the management of pccupa*ional,
education by the State Department of Education throughout awcurrenf yeaf.
Further, the census data becomes particularly useful in the light of the In-
formation provided by the sample In that it offers the basis for comparison
between the sample and Individual programs within schools. A rationale for
all census data will be made expiicit as part of the early developmental

work of this project.

(1. SAMPLE DATA

An appropriate sample by programs over subsets of the population

abouf which inferences are to be made must be drawn. Represented in the

-3
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FIGURE i

CENSUS DATA
BY JuLY 1, 19 . BY OCTOBER 1, 19 . , BY JUNE 30, 19 . BY AUGUST 1, 19
PLANNING DATA REAL DATA REAL DATA REAL DATA
ANTICIPATED ENROLLMENTS |  ENROLLMENTS .‘ COMPLETIONS - , EXPENDITURES (2)
by Program A by Program by Program Over-all Programs
by Level by Level by Level, . By Program
by School 4<vnw by Schoo!l Type by School Type
by City or Tow by City or Town by City or Town by School
. by Student Characteristics by Student Characteristics by Student Characteristics by City or Town
. by PL 90-576 Constraints
Sex Sex Sex by Level
Race , Race , Race ’
SES SES SES h
b Q. I. Q. i. Q. q ~
PL 90-576 Constraints | PL 90-576 Constraints " PL 90-576 Constraints $
ANTICIPATED END YEAR
PERFORMANCE OBJECTIVE (1)
by Program )
by Level b
by Schoo! Type
by City or Town
’ —_— Assumptions:
‘ , (1) Students are enrolled in
ANTICIPATED EXPENDITURE (2) . : occupational programs for which
, , : they have a high probability of success.
Over-al| Programs Requirement: ,
By Program . . : (2) All expenditure data must be by
source, i.e., Federal, State or local.
by School '
by City or Town )
by PL 90-576 Constraints <
hv | aval »
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v ) C H
_ . . - K
. . ~

-
+
»
-
.




sample Q§:ld be a variety of meaningful Sfudonf-fypes, within each of the
various occupational educaflon~p;ograms, pursuing a fairly comprehensive
battery of -program objectives over appropriate levels and within represen-
tative school and city and town fypes.’ Such a sahplo will be Idenfiflea In
a way that each local communl}y (or the State) can estimate the fit of an
LEA into the stratified sample data cube. (A note to myself‘is that con-
siderable work needs to be done on thinking through the process of reporting
goals and objectives to allow Cencourage] diversity, constrained only by
know!edge.)
I+ is within this sample that the detalled desérlpf!vo and ana-
_lytical data described In Monograph #1 wil! be attained. The sample wil!
be drawn from the planning data of July (see Figure |) and corrected by the
October | da}a, to detect any major discrepencies. This will permit the
gathering of informetion of the sample dafa from the very beginning of the
school year. The assumption here is that everybody r;adlng this Occasional
Paper has read Monograph #!. The following section merely explores each
l&formaflon type described in Monograph #! in the light of census-sample

.relationships.

111, DESCRIPTIVE DATA

Logically, the first data to be discussed is descriptive data.
Product data will be discussed first, as It Is basic to all other data and _
fundamental to educational management. The following is offered as a way of

coding descriptive data:

o
i

Input information

Process information

o
nN
¥

Product Information

(w)
(%]
]

Impact Information

\=)
L
i
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Dz -« Product Data

Product data really Involves each local educational agency\ stipu-
lating Its product goals, that Is, behavioral objectlives, by program and by
level. The relationship between the census and sample is that schools can
compare themselves with the sample (or be compared) In terms of the specific
obJoc*lves'whlch they are offering. The other information types allow addi-
tional individuallzed analysis to occur; however, at this point we are daai~
Ing only with product data. ‘

Figure 2, below, stipulates objectives In an imaginary, 3-year
secondary school program. For both the census and sample, information wllf
be available which describes the program and level, by year, at which the
objectives are offered. |+ is assumed that these wil | vary by sequence of-
fered across programs. However, It Is an*iclpa*?d the variance of terminal
objectives within programs and across schools will be slight., Further, it
Is assumed that each objective offered, no matter at what Ievcf og the pro-
gram, describes a competency or capabllity that Is a part of the total edu-
ca*lonalvproduc* as it "rolls off the educational assembly line". Such a
requirement will be stipulated In detall as the project develops. The
sample Information sysf&m keeps *rack‘of the order or sequence In which the
objectives are offered, as this might, and probably will, account for some of
the end program variance, but only measufes product at the end of the program.
That would be the twelfth grade for secoﬁdary school p:ograms, typically; the
tourteenth grade for post-secondary school programs, or at course termination
for adult programs or MDTA Programs. The comparative analysis for LEAs,
therefore, Is at the point of program exit and 1t Is at this point that mea-

9
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GRADE

FIGURE 2

PRODUCT DATA

SECONDARY SCHOOL
\
| )
10 T 12
(

X1 X2.1 X3.1

’ x- ON XNON .xuow
X3 X2.3 X33

#

TEST AT END OF
GRADE 12 FOR
OBJECTIVES

Xj.1 - %3.3

X = OBJECTIVE




surement and analysis in terms of achievement data will occur. The informa-
tion system being developed will only concern Ifself.wlfh measuring studehts
In the sample at program completion and will provide the tools for measure-
ment to the LEAs such that they can measure their own students in light of
the goals they have selected. Further, the LEAs can measure, lf they wish,
the progress of students Immedlafeiy after completion of a‘parflcular learn=-
ing experience. An important point to be made here is that the sysfgm being
developed is not an achievgmanf_wgnifof}ng'process which typifies individu-
alized instruction proJec%é; 5&% a large information system into which a
variety of subsystems may fit, |t bears repeating that the sequence in which
the objectives are offered are more a process conslderaflon as describegd In
Monograph #| than product. The connectiveness between sample and census

data is obviously of prime importance, as this represents a major bridge in

the integrated Information system.

D2 - Process Data

Given Informafion which describes students' occupational capablli-

+ies within a sample (which is stratified over important dimensions of occu-

pational education and Is connected to each‘envlronmenf in which occupational
education is offered) the obvious analytical question Is - "What are the
olements of the occupational program that account for the variance or achleve-
ment described by the product dafa?“ For the purpose of developing process
data within each sample, the following distinction is useful: (l) process
elements, both structural and organizational, that are common to all objec-
+{ves within a program such as organizational press, teachers' salaries, ex-
penditure level, etc., and (2) process variables that are Unlque“*o a par-
ticular configuration of objectives; for exampl!e, the specific curriculum

11
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elements which are related to a particular set of program objectives, |ike
equipment, teaching sfrafeg; and instructional time (process space of the
IPPI model is currently under development). Both kinds of information are
necessary to accounfrfor variance, and thereby allow for prediction.

Process data should be gdfhered carsfully during esch year so that
analysis might be made at the end of the particular school cycle. The in-
struments to describe process data will be mads available to local educational
agoncies,lso that they can determine the degree to which their programs are
similar to those In the sample. This provides an Iimportant bridge or |inkage
between the sample and the population.

There are two Interactive poslfiéns tor collecting process [nfor-
metion that will be used: (1) that which exists; (2) the research |iterature
which indicates those elements which are most |ikely to have positive re-
lationships with successful per;ormanco. The model should allow for Ioca{
educational agencies to experiment with new processes in a way that infor-
metion can be attained and general ized that describes the outcomes of such

experimentation within the model.

Dy = Input Data

of =

Like al| other data In the sample, the Input data must provide a
bridge to the general population and at the same +ime detailed information
for careful analysis. There are two kinds of input data othsr than numbers
of students an& they have been categorized as expend!ture and student
charagfarls?ic data. )

The student characfortsflc data will be considerably more comp | ex
+han that which Is collected as a part of the census data (see Figure 1),
and the instruments f;r detecting these differentiations will be made

12
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‘ keep books by program? How do we‘make‘sample popula+ien“bridgesé These

Yor

euatlable to LEAs so that they might make compatr-isons to the sample data.

The really important criterion in terms of defermtnlng ways of Iooktng at

tndividual differences is usefulness in accoun?ing for variance. Educa-

.+iona1 flndings are typically applied to groups of people rather than to in-

dlviduals and, fherefore, the goal Is to de*ermine which freafmenfs are mos+

effecfive for whlch groups of s*uden*s, and |* is these groups that one +ries
to idenfify. For example, l* would be a goal of fhe Iinformation sys*em +o be
able to say that the chances are seven ou+ of *en fha* s+uden+s wi?hin fhis ’

par*lcular range can accompl ish *hese particular goals with .that particular

'.frea*men+ at some specifled price, If we could do Just *haf.

I+ is not clear fo'me‘how expenditure idforma*len eh0ulu be
gathered, coeed and stored. ?or example, is it gdod enaugh for LEAe *oicn}y
keeg records.of cost data over;al)*programs, and’ln the semple keep track of
cost data by programs? Can we eéfimate program‘cosf for:each LEA %rom over-

all expenditure data? AShouId we force LEAs to (| shudder at the *héughf%
' , |

o~
=

problems are for the economists to work on. In *he sample, hOwever, co$+

data mus* be developed for expendl*ure lﬂforma*lon which costs out dafa nof

only by program but by objective. We must nof only know how much money wes

penf within a total program, but how much was spent on e class of sfudenfs *o
~

demonstrate a particular capabill*y. This is the, whole essence of producf

3

cost data to be discufgg; below. | am sure that one has to work wifh clus- Dy

ters of objectives here. The method must be sufficiently flexible so +ha+ N

ifs maintenance' In the hands of +he bureaucracy doesn't . +end to s+andardize

programs (always an eminent danger). Cost data must also be matnfained in
« - :

“such a way that marginal as well as average costs can be determined, in addi-

tion to requirements for cost benefit analysis, to be discussed later on.

-




| 04 - Impact Dafa PR

Resource allocation’is obviously an Important management function and cost
data is of prime importance and must be easily brldgeable to the total pop-

ulation. May | repeal -~ my personal bias is o keep the codt expenditure

‘data simple with the general population and detaliled wlfhln the sampie,

providing tools for analyslskon the part of the LEA. LEAs can fhen use /l
these measuring lools to determinesthe relaflonsh:p between fhelr reallly i

and the sample and these’ lnslrumenls might also be used by the Deparlmenl
of Education to conduct a pernodlp educaflonal audit. l recognize this as ‘W‘

an ekfremely complex arealkhich‘musl be responvae lo analysls needs, and

cons:sfen+ wlfh exlsllng pracf:ces ln the State and Federal Governmenf

¢ i
1

lmpac? Data is slmply described as the impacf of occupaflonal edu-

. callon on soclely and lhe sfudenl over lime, which ls +o say follow-up In-

l
i

1, forma*ion. At +hls po nt ln llme, I am nof at all sure whelher fhe lmpac+
} ‘

data, ﬂn view of +he difflcul+y fo obtain ll? should be a. subsample of the

: sample or The lofal sample populallon, wifh double sampling for non-

I

jrespondenls. ‘Howevér, ! suggesf there should be +wo samples for analysis,

one from whlch general characlerlsllcs or general znformaflon is syslemal-

lcally collecled over llme (number of Jobs, Job saflsfacflon and satis-

‘faclornness, produc+fvlly, clllzenshlp behavlor, etc.), and a very smal |

i ~

sample, perhaps a hundred onlwhom a very careful analysis should be per-

4; _\v

formed on qn observallonal baSls.‘ There is a bunch of data you cannot gel

with a ques?lonnalre lhaf would be extremely useful +o know. |
' Baleally, the lmpacl dafa Is Ionglfudlnal that is to say, It ls

collecled on sfudenfs lhal we know somefhlng abou+ before they came lnlo

lhe program. Ne wlll know In some'detail what the components of the educa-

14
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tional program and the capabilities of the students are at program ex;f.
With these glvens, imp;c* data allows us to; (1) explain variance, (2)

make predictions, (3) modity programs, (4) allocate resources, and (5)
maintain accountability. However{ we are goling to have +§ walt for this
information. In the meantime, It is going to be'necessary to establish
some+hing of an evolving-process wi*h impact data, such that +o+al analysis
can begfn to occur ins*an*ly. This Is to suggest that we visualtze some-
*hing of a cross~s eﬁ?lonal treatment opera*lng concurren*ly in terms of -
lmpac* data, with some fairly giant assumptions of program sim!larify,_4o be
phased out as longltudinal data comes along. For example, during the firs*
- year, impact data will be'available in October, or shortly after gradua*lon,
or program completion, which allows careful analysis of the fmpac* of pro-
gram compfetors upon self and soclety, but there will only be limited infor-
ma*foh available about the process and cdst of the program for those par-
“ticular proddc*s. It will takea number of years to develop the longitu-
dinal aspects of fhis system and we seem to have an obllgaflon to provide
what Mr. Kaufman calls "good enough" data aiong the way. "Obviously, these
‘data must be appropriately identified, and will provide useful information,

but admittedly not as good as the longitudinal impact information.

-

The followlng point is emphaslzed. Descriptive data In the sample )
must be carefully gathered for analysis, and at the same h?mﬁ obtained in
§uch a way that comparisons can bg made by the state educational agency, and
local educational agencies. %he grldges between the sample and the popula-
tion must be many and useful, and [+ should be fairly easy for LEA and SEA
personnel to make eomparéflve determinations. This Is really an essential

Ingredient to the whole process. The next section deals with analytical

data of the sample.

15 -
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IV, ANALYTICAL DATA
Morograph #! deals with éix separate analytical types, although
if’mlghf be fhat«éome synfheéts of these data pres cowld occur during sys-

tem development.. The analytical data types are |isted below:

Analytical Data

COST ACCOUNTING

PROCESS PRODUCT

COST PRODUCT -

PRODUCT MPACT

PROCES§$IMPACT

%

COST IMPACT,




A| - Cost Accounting Information

*
H

Cost accounting information has been previously described, which is

.

keeping track of the cost of occupational educational programs by program and

program elements across schoo! types, levels, cities and towns, etc., and by
behavioral or product objectives. This Is obviously both essénflal and dif-

ficult. - We must know the cost of the programs, we must know the essence of

the programs, we must know the students the programs treat, we must know the

outcome 6f»fhese programs, we must know the impact of students on-soc[éfoof

these programs and all this information must be Internally connected and .

bridgeable to the total population. All this doesn't belong here but 1+ came

to me at thls moment and that way, so there it is. !

Ay - Processg Product Data

This also has been pretty well descrlbed. Product data iIs. |imited
ta those capablklfles which the student can demonstrate at the completion of
- the program. Process Proddg:winformafton assumes this Information is avail-
able in a reliable way and that there is a_way of qpnnecfing.fhe product data
back through pgocess data to input information. Process product information
assumes‘fhaf the information can be sliced by abproprl;fe student character-
istlic configurations. |f you will remember, the sequence of learning or of
offering objectives by LEA is also available nformation. What process: pro-

“duct information simply does Is to describe relationships between process

and product for particular student groups. |t Includes comparisons between

student groups and between processes. |t bears repea%Ing that all information

types are distinguishable by specific student characteristic fypeé. It 1s my

bias that these types be limited to a reasonable array. | think it is absurd

to consider Indlvidualized instruction as anything that ylli ever happen in

17
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American education as it just appears to be unnecessarily ineffictent. |
contlinue to subscribe to the bias that people can be individually tracked
into seven or twenty classes which provides a reasonably diverse sfruc*urg

for prescribing educational treatments.

A3 - Cost Product Information

Cost p}éducf information Iig really procesg product information with .
cost, "ground in". It simply provides a dollar estimate for process product
information, obviously sliceable by student characteristic configurations.
Monograph #1 describes the usefulness of this Information to educational
‘managers, and it is diff!culf to imagine how one could ever manage instruc-
tion without this data. Hopeful ly, this kind of informa*ioﬁ will detect
enormous differences in the cost of pfeparlng program completors with 6ccu-

pational competency, particularly in [ight of being able to deal with the

-

data differentially by student types.

@

R
The next fhree data +ypes deal with impact and
assume that longitddinal impact data Is available.
As indicated above, such.information will not be avail-
able for several years, and we therefore must manufac-

ture cross-sec+10nal data which will be appropriately
identified.

L.

A4 - Product Impact Information’

If educational prohuc* Is defined as the eonfigura+lon by individual,
or by classes of indlvlduals,iofboccupa*lona} compaetencies or capabilities at
the completion of }he ;ducaf}dnal experlence, then product Impact infarmation
attempts fo detect relaflonshlps between these bghavioral patterns and their®

A
impact on self and soclety over a period of time. Since product data is




e

connectable to proce;s and input data, the next three data types are sort of
dominoes off thls comparison. .

St mlgh# be noted that ;b are dealing with anyln*ennél éys*em. A
separate, connectable data base that we do not have and absofutely need is
Informetion about what some describe as the validify of product data or the
oﬁjec?jves that are being offered in occupational educa*lbnal programs: This
is currenfly arrived 3+ by some sort of a random, not very wel! organized,
process of advisory comm{ttees., Project CAREER.(a Massachusetts developmgn*
project) is affompfinghfo get some of this information which will be coded
into MISOE, but such Information Is not a fundamental part of the system.
However, J)ro__duc# Impact data does 1ge* at this need. Over time, it will feed
back Information into the internal system which describes the variance of
different |ifestyles and occupational success patterns accounted for'by the
accomplishment of varlous product obJac*iQes. Since this data is all con-

neéfable, it can be differentiated by student input type.

Ag - Process Impact Data ) ‘.

. It should be obvious by this point in time that process impact data
is agﬁggfemp? +b de*es; relationships. This information provides the tool to
analyze the usefulne;;‘of various processes in |ight of impaé* over *lme:

An appropriate observation might be that product Informa?lon.ls the
essential information for the educational manager. If MISOE can reference
product data or behavioral objectives by the events that cause them and their
likely Impact, then they become the essential management tool. Again, 1t is

important to recognlize that all of the product data Is coded, not only by

Office of Educatlion codes, but cross-referenced to DOT codes.

19
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A6 - Cost lmpac* Data

v

Cost tmpact data really Is something of a new data type which pro-
vides a tool for estimating relationships between cost and impact. |t al=-
lows a means fo‘analyze *Hﬁ beneflts to soclety and the student of occupa-
tional education. Benefits are (by definition in Monograph #1) restricted
to impact variables quantifiable by the dollar and to this must be added
other kinds of Information to get the total impact picture.

Also involved In the determination or“es+ima+lon of this informa-
tion 1Is the need to establish a gpmpakable sample(s) of people wh? have
recelved differential, non-occupa?fdﬁglﬁfreafmenf. We leave the determina-
tion of this to the economists, but indicate that this information does
aaal wi¥h*a larger Issﬁe of whether to invest in occupational education or
ﬁo#, and to what extent. The.objacflve Is to arrive at a configuration
such that the benefits exceed the cost in light of other investment alter-

-natives, so that one can determine what the addl+lona| benefits of add!-
tional expenditures wiil be, and that these are not only known but posi-
tive, prior to the inv;sfmenf of the additional dollars. 5 separate sample
must be determined by cost benefit analysis for comparison purposes at the

°

secondary level, pdéf-secondary level, for MDTA and adult+ programs and any
B ~ . ]

other separate occupational education programs that enter into the analysis

plcture. These sampies should be established at the time students begin an

occupational program; for examplie, the ninth or tenth grade for secondary

programs, the thirteenth grade for post-secondary programs, etc.

Conclusion

Fundamentally, the purpose of this paper is to re-examine data types

of the information system In Iight of sample population relations. Other
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papers wil| deal with developmental concerns, with Occasional Paper #2
treating developmental tasks.

v

This paper references Planning Chart #], which should be con-
currently considered. -




