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The PPl model i? designed (1) to provide a structure for:Infegrafed
state and local decision making within 6éCupaffonal education and for deci-
sion-related descriptive Information which accounts for reality by decision
types within the IPP| model, and (2) to provide a framework for analysis of
relationships between inputs and process with product and impact. Analytical
information feeds back into the decision-making process such that prediction
for fufure'proéucf and impact can be empirically estimated. The system under
construction also permits decision makers to simulate the interactive effects

.of the total system, particularly inputs and process on product and impact,
over time. Essentlally the IPP| model describes the totality of occupational
education, and links to the larger world occur with input &nd impact.

Th;.purpose of this paper is to establish some differedfiafions,
distinctions and definitions and thereby provide a sfrucfure‘for project de-
velopment which will not only stipulate developmental tasks but will tie con~
sultants and staff to development in a functional way. The final section of

this paper will suggest an Integrated procedure for task development, includ-

ing a schedule for the February sixteenth conference.

TASK |
SPACE DIFFERENTIATIONS OVER AND WITHIN MODEL ELEMENTS

A fundamental task is to mark off with logically related verbal sym-
bols the space within each of the IRP| model elements. These boundaries must
account for the total conceptual space within each model element and éf the
same time provide for variable information types within each area. The total
IPPI mode! accounts for, all occupational education. Within each IPPI element

are discrete spaces which can be fllled to varlous levels. Space within each

4 | '




IPPl element Is defined by speclific variables which can be determined by de-
clsion makers and change over time. Levels describe the degree or extent fo
which these within element variables exis;. Definitional decisions establish
" expectation standards for each of these subspaces within fPPI elements, while
descriptive information des;ribes the actual tevel within each PPl sube | ement,
by varlables. In general, levels are establ ished by rates, rates are a func—~
tion of dgcisions and other phenomena. ~The level and rate relationships wilil
be discussed in mor; detail in Occaslonal Paper #3. |
The following Is offered a; a tentative designation of space within
each of . the IPPl elements:
input Space ' . -
Input space is divided into two sacfléns, one is simply enflfled
students and the other capital, meaning dollars. Student space Is divided into

two sectlons, one is labeled, student characteristics and the other student

L

descriptions. Student characteristics are further divided into flve spaces,

which are: (1) capabitities; (2) Interests and attitudes; (3) personality;

(4) physical attributes; and (5) biographlcal information. Student descriptions

are subdivided Into four spaces, which are: (1) fam!ly characteristics; (2)

peer characteristics; (3) neighborhood characteristics; and (4) city or town

characteristics. knformation about students which is categorized as Input de-

scrlbes characteristics and descripfions of students prior to entrance info an

occupatlional education program. Perceptions by students of process is cate~

gotized under human factors within the process element of the IPPI model.

Capital Is divided lnto four categories; () local; (2) state; (3)
tederal; and (4) other. Expenditures must at aﬁl t+imes be identlifiable by

@

+hese distinctions. ’ i




* . ~ FIGURE | -

INPUT SPACE DIFFERENTIAT!IONS

STUDENTS - CAPITAL
STUDENT CHARACTERISTICS = | STUDENT DESCRIPT!IONS SOURCE

I. Capabilities I, Family Characteristics . 1. Locai
2. Interests & Attitudes | 2. Peer Characteristics 2. State
3. Personality 3. Neighborhood Characteristics - * 3, Federal
4, Physical ’ 4. City or Town Characteristics 4, Other
5. Blographical Inf,

Process Space Differentiations

Process space differentiations are difficult fo determine. Monograph #1

differentiated between structural and organizational process space as those which are

easy to manipulate and those which are difficult to manipulate. This is a useful
differentiation, however, limited. Another problem not considered in Mohograph #I is

. §
that variabies are not one or another across the management hierarchy. For example,

-3-
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time Is totally menipulatable at the state level and hardly mantpulafable.af
the classroom fevel. A further problem in éefining process space Is that some
variables are constant across programs, whil; others are unique to particular
configurations of behavioral objectives sought. The following conception of

. process space js offered as a first attempt to usefully differentiate this
space for description and analysis. Due to the complexity of this model ele-~
ment, Figure 2 is presented as a preliminary map of process space and refer-
enced by the discusslon below.

The focus for-process space Is the instructional event, which Is de-
fined as the totality of a specific teaching and learning experience within a /
program. (Th;re are simple and complex instructional events). Process is
simply defined as the +o*allfy of Ipsfrueflonal events écross all occupational
éducaflon programs. Although all process space is related to Instructional
events, levels may bs analyzed sapérafely across factors.

As dlsplayed in Figure 2, process space Is conceived as two dimensional
with columns representing factors and rows deplc;ing levels. Levels will be
dealt with first as they are relatively uncomplicated. Basically, two levels
are concelved; (1) the state leve! and (2) the local level. The state level Is
described as over-all schools and includes the following role Incumbents:

(1) policy makers; (2) admlﬁ\s?rafors; and (3) support personnel. The local
level provides for & separate administration over all schools and ard!s*!ncf
administration over all programs within schools. In addlfldn, It tncludes

role incumbents at the within program, wlfhlq school level. This is, of course,
a very truncated representation of process space, as considerations must be

made for each program. Levels allow consideration of factors as they are de-

veloped and exist within the hierarchy,

&4-
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Three comprehensive factors are conceived to represent all of |
process across all levels: () human factors; (2) physical factors; and (3)
organizational factors. Human factors inﬁlude the characteristics and be- -«
haviors of all role incumbents “in the process, with the exception of student
characteristics and descriptions which are considered inputs. Character-
Istics Include: () capabilities; (2) interests and attitudes; (3) personal~
Ity factors; (4) biographical iInformation and (5) phyélcal data. Behavior
Includes the totality of what role Incumbents do within the process and is
subdivided into: (1) decisional behavior; (2) operational behavior and (3)
perceptual behavior. Decisional behavior is described as goa! or standard
setting by role incumbents across factors and down levels. Standards and/or
goals are not only set for physical and organizational facfors'ﬂuf also by
human factors for human factors. Operational behavior describes what role
Incumbents do within the process. This includes: v(\p policy-making behavior;
(4) teaching behavior; and (5) learning behavior, at all appropriate levels
in this pieFarchy. Perceptua! behavior describes awareness of role .Incum-
bents wIThln process. Such perceptions include factors usually described as
environmental, including climate and press perceptions.

| Physical factors are uncomplicated to describe, but require the de~-
valopment of a cléssificaflon system. They are divided [nfo two categorises,
structural and instructional. Structural factors are those that can be de~
scribed as housing a prog}am or programs, while instructional factors de-
scribe non-housing elements that are clearly related to an Instructional
event(s). Typically, structural factors will exist over all programs Qlfhln

a school, and Instructional factors can alther be over all programs or unique

to particular programs. Physical factors are determined by human factors.

-6=
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Determinations for physical factors are made at various levels within the
hierarchy. | ' ¢

. Organizationa} factors describe the confiéurafion of human factors,
physical factors and time which constitute instructional events. Human fac-
+ors,’physléal factors and time are organized by human factors at various
levels in the hierarchy separately or in éombfnafion acroéé these three
categories. The column entitled Organizational Factor Interactors !s de-
signed to Include these comblnaflons."Organlzafional factors are differen-
tially determined at various levels in the hierarchy.

Classtfying process varfabies within the designated process space
of Figure 2 will allow the description of instructional events to include
specific reference to factors and levels. Furfher, constraints on the deter-
mination of instructional events at lower levels of the hierarchy are made
apﬁarenf by this scheme. Alsoc, as implied above, such a display of informa-
tion permits an analysis of Impingement, by level, on instructional event(s).

The tool to make these ‘determinations is yet to be developed, how-

ever, a coding system will altow instructional events to be referenced by
‘specific process space. Classes of instructional events will be determined
whicb describe groups of teaching-learning exﬁeffences. Given the nature of
public education, this challenge is not nearly as difficult as it might ap~
pear, since the similarity of Instructional events over programs and schools
Is hypothesized as being enormous.

An example of an Instructional event might be the teaching and
learning of Fortran programming by a class of students within a particular

school. Such an instructional event could be described in terms of con~

straints that exist as a result of prior decisions by the hlerarchy on the




teaching-iearning procesg. it could be further desc}lbed by the character-
Istics of the teachers ané tearners, the operational behavior of the teachers
and learnérs, and/or the perceptions of both groups toward the u§efulness of
the task, Further, this instructional event could be described by the physi-
cal facfor§ which exlst, as well as the organizational pattern of human and
bhys!cal”facfors and time brought to bear on this particular ?xperience.

The above scheme for classifying process is being further devel-
oped currently, and will be presented in more detail at the February sixteenth
corference. It wil!‘also be the subject of an Occasional Paper, At this
point, it should be noted that each subdivided area of process space can be
described by one or several discrete variables which can exist oE not, If
they exist, they exist fp some degree and can be described. The purpose of
descriptive information types is to stipulate the degree to which these
variables exist by lnsfruc*ipnal event(s) wlithin programs, within schooig and
across schools. Such informetion will allow for interactive analysis across

IPPI categories.

. This scheme seems to lend itself to economic analysis, as colvmns

and rows can be costed out and summed across. At any rate, It should give

the economists among us something to consider, as cost product data, as de-
¥ -

scribed in Monograph #! requires a rafher careful analysis of expenditures

Mithin and across programs.

Product Space Differentiations. Product space differentiations are relatively

straightforward. Basically, occupationdl education Is conceived as purpose~
ful capabllity production activity. Capabilities can be described as psycho~
mofo}, Intellectusl or cognitive, and affective. {(Some consfdera*!on should
be given to personatity.) Fiquré 3 represents an Inftial attempt to mark

off product space.
-8‘
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FIGURE 3

’ PRODUCT SPACE ‘
s | 8 | Capabilities __
3 -
' PSYCHOMOTOR - | COGNITIVE AFFECTIVE PERSONALITY .
L %n'

-

Mlssing in this par?ncular~concepfualizaf;On are conslderaftons for summlng

capabilities within and across programsy It should be ponnfed out, however, .
) v that product space will include a sfipulaf:on of capabiquies by total human \
being within programs and across schools‘ alfhough consuderaf:ons will be made ‘h;‘!A

for analysis of specnf:c capab|||fies. The purpose of this secflop |s not to .
examlne data connectlveness Wifhln the sample nor ts it fo go beyond The ;

sfraighfforward marking off IPPl element space.k

i “ . :
l_pacf Space leferenfuaf!ons. Impact space differentiations are difficutt fo

determine. The initial dtfferenf:aflon of Monograph #! is rather uncompllcafed

1.e., self and society. .1t isn't particulariy difficult fo sflpulafo |ogical

- differentiations within self impact space. The following are-offered as méap-'

Ingful and useful definitions within self-impact space: (1) se[f as a worker;

(2) self as a contributor to society; (3) self as a fulfiiledApprson; and (4)

; self |ifestyle characteristics. Impact self space can be further subdivided. ’

4-9.- -
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For example, self as a worker can be conceived to include: job satisfaction,

job satisfactoriness, occupatiomal productivity; and occupational growth. The

other three self categories can be similariy marked off,hand variables can be : .

.

selected to describe this space (See Figure 4).
| Differenfiaf!ons within society space require considerably‘more

wudacity foﬁsuggesf. qufﬁer, seciefy,shouid‘be concered‘ln‘geographicispace,l

i.e.,‘locai‘soclefy,“fegional soclety, state soc{efy, nafionalrsociefy an61

world aOCiefy Obvious{y,‘sach a consideration suggests a two-way tdble, "
|

ﬂ |

wfh fhe co!umns sflpulaflng impact space e!emenfs wh:le the rows represent

gm@raphical areas,. . However, geographacal differences wlli not be treated in ]

h . ;
. 0
v .

‘fmis‘presenfa*lon, but wtll be in fufure deve!opmen*

o
o
v e

. ‘; E Sociefal space can be lelded Tnto economlc and non-economic sub~

space.‘ Econom;c space can be furfher subdivided Info producf|vitannd non- ‘
i P

ggoducfivifz. Producfiv:fy can be described’ :n ferms of employmenf, produc-

[l

1ion of goods and servqces and tax revenues. Non*prodUc+|V|fy could be de-

scribed as wélfare, unemgjoymenf and perhaps rehabilifaf;on cos+s. These are
1v

a!! quanfifnable by dol!ars and thereby provide a‘measure of impacf which can

be descrlbed ln ferms of cosf‘ Much of this lnformaflon can be ob*ained by

summlng over se%f data’ bf lmpacf space. ” ‘c,“
; | E Non-economlc lmpac+ space is consuderably more difficult to sub-

‘d vnde.‘ The foiiowung is offered as a suggesfed p ity +o differenfiafe non-

ﬁ

ecbnomlé soC;efy soace.: Non—economuc-sociefy—impacf space essentially In-
cludes fhose desirable societal eiemenfs which cons:fufe the "good 1ife" as
|

~ determined by The value sysfem of a parTIcular group within a particular

socieiy. Non*economtc socuefy tmpacf Sspace could fherefore be differentiated .

in terms of cgncep* which extend from societal values, and variables can be

-10-




FIGURE 4 - IMPACT SPACE

SELF < SOCIETY
ECONOMIC : NON-ECONCMIC

o - PRODUCT IVITY NON-PRODUCT IVITY .

(1) Self as a Worker 0 mam_oxam:+. (1) Welfare (1) Orderly Society
Qccupational Satisfaction (2) Production (2) Unemployment (2) Equal Opportunity
oooonm+do:m_ Satistactoriness * {3) Free Enterprise

Goods .
Occupational Productivity (4) Strong Family System
Services

(2)

(3)

(4)

Self as a Contributor to Society

Citizen Behavior ‘
Family Behavior
Consumer Behavior

Selt as a Fulfilled Person

mm_* Life Style Characteristics

“{3) Tax Revenue

(5) Self Government

O
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selected which could estimate the leve!l*of those subspaces. For example,

one could divide this subspace as follows: (I) orderly society; (2) equal

opportunities within sociefy, (3) free enterprise; (4) strong fama!y system;

and (5) self governmenf The next step is to select variables +haf describe

*

this space and to measure tevels within ‘this space. For example, a8 variable
that could describe equal opportunity might be 5 representative racial mix
wlfhln‘occupafjons. Decision makers could establish variables and levels of
expectation within Impact space and could redistrict impact spaéé. It is
hoped, however, that the model will anticipate most impact space differenti-
ations, and that decision making will concern itseif with variable determi-
nation within stiputated impact space. °

It should be noted at this point that occupational education makes
confaéf with the larger society through input and impatt elements. The infor-

mation system and analysis within this system must deXp with education as a

-

subsystem of a’larger universe, and stipulate the contact points at input and

impact, such that these réla?ionships can be dealt with. It is too easy to

consider education as a closed system, and we must be careful to avoid such

parochialism. ' , o

1

The task that remains for differentiating T;Pl mode! space is to
expand these differentiations to the point that tofal model space faithfully
and usefully represents reality for the purposes of descripflon, analysis and
manag;ﬁenf. The accompl ishment of this goal requires the Joint efforts of
both the staff and consulflnq team. Therefore, this will be an early agenda
i +em during the February slxteenfh conference and specific responsibility for

this task will be assigned to members of the staff.

-12~
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TASK 2 .

VARIABLE SELECTION WITHIN SPACE 6]FFERENTJATIQNS OF MODEL ELEMENTS

This is arsomewhat uncohp!}cafed task and involyes a selection of
variables within system space differentiations. At tha begi:ning +hcea
variables will be determined by the p}ojecf staff and eensulfenfs, bui the -
sysfem must be sufficlently flexible to deal with new variables over time.

This task interacts with both analysis and Instrumentation, two tasks to be

discussed below.

System space is described as a summation of the variables within

that space or subspace, administratively determined or otherwise. All vari-

ables whjeﬁ exist and are measured must be classified by predetermined system

- " ]

space. This requires a fairly compiex coding and classification system for

system space, within space~variab4es and for measurement instruments. -

g

R Some examples of variables within sysfem‘space are as follows:

-

capabilities within student characteristic input space could‘pe described by
a list of abflfudes ranging from musiceI to mechanicéfl; ;eile family charac-
teristics within input student description epace'could be described by a vari-
able measuring father's attitude toward risk taking. Decision makers seflect

variables wlfhin system space and stipulate the level at which these variables

should exist. Tﬁe Information sysfem describes the vafiables that exist

. within system space, and attempt to estimate relationships within system space

in terms of these variables. There is obviously a dependency of variable de-
. scripflon on insfﬁumenfafion. This queéfion‘Will be examlned'below. However,
If .should be pointed out that the sysfem will be developed so that it can

begin to funcfion with limited varlables within system space, but it will be

{
%

-1 3~
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designed in such a way that it can accommodate more complex descriptions of

system space.

Variable selection depends upon system space differentiation. It

-

is anticipated, however, that space differentiations will be sufficiently de-
veloped by February sixteenth that the conference can spend some éime stipu~
lating variabrles wifhﬁn Sysfem~subspace. A particularly prominent bias is
that we have a responsibility to gé* the system operating with "straight-
forward" variables and grow into compiexity. Variable selection or determi-
nation within system ;pace will be a staff function or task to be directed by

those responsible for system space development. This seems a logical require~

ment as a result of the interaction béfween the two tasks.
. , “TASK 3

INSTRUMENTAT ION

Instruments al'e described as those devices which measure system
b .
space. System space is a summation of variables within system space, and

instruments must be developed ta- detect the degree to which variables exist

- ‘ .
within system space. Further, these Instruments must be cataloged in a way

. that references within I1PPl element system subspace, and at the same time de-

scribes the error with which sygfem space is measured, by instrument. Ob~

viously, some varliables are extremely qifflbul+ to afasure, while others are

| straightforward, [ﬁvﬁiﬁngE§¥Sﬁb6§:4+héFE”éFé wel | developed instruments to

measure variables. In general, the non-psychologicat variables are fairly

easy to detect and can be described quite accurately In an uncomplicated way. ‘

Some instruments for some psychdlogical variables have been well ecstablished

-

and can be easily adapted te the system. Howéver, many psychological vari-

ables are difficul+ to detect and Instruments to estimate thelr exlstence ‘are

<
-

~14-
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elther non-existent or very poor. As was previously indicated, it is the
current bias 18 develop an opetational system from variables that can cur-
rently be detected, and to provide within the system the flexibility to treat
new information as it evolves. .

Another insfrumen+a?lgn requirement is to develop commuq}caflonu
devices to record the sfipula#ion of goals and standards by decision makers
at various 'levels for IPP| elements. Tﬁesellnsfrumenfs mus*, of course, be
_ consistent with the elements of the total system, and allow for clear cdmpu-
nication across levels. Analysis gf state information, emanating from both

>

census and sample da+a, will provide a des cripfron of reality in terms of

standards and obJecftves. Such a descr:pfion will be on a state-wide basis,
and wilﬁfnbf be available by LEA goals and sfandards within the system. This
‘avoidance development is ngIQned to protect-and -encourage“diversity within
" occupational education In'Nassachusef{s. | .

Curren*ly, a file of instruments Is being deveioped by the project

sfaff for aTl elements within the information sysfem, with parflcular atten-

. tion being paid to process space. As a matter of fact, we are developing a
falrly comprehensive test file. To repeat, it is our bias that we should
begin the system wI%h exlsting measures and grow to developing new measures
éver +ime. ) .

instrumentation is a vital concern and will be a toplc for dis-~
cussion at the February sixteenth conference. Since, in parf,'fhe.variables
to be selected which describe system space are somewhat limited to fhose that
aré currently measurable, a determination of these instruments as well as a
description of the constralints of these %qols is a~high prIorIfy {Iem. There;
fore, an Occasional Paper Is requested on this topic which deals‘w}fh the issue

separately, and as it Interacts with analysis and system space.

19 .




TASK 4

THE SAMPLE
. Preliminary consideration of the sample, as well as sample popu-

lation relationships, were offered in Occasional Paper #1. Nonetheless, the
determination of the sample, as well as sample population rela+loﬁships
through data and instrument connectors is a task. As stipulated in Occasion-
al Paper #! and Planning Chart #i, the sample will be by program and over )

specific dimensions of occupational education; including geographical areas:“

school types and levels; and student types. The task can be described as se-

?‘éfing and maintaining a sample(s) such that analysis and descrlp?ive data
"forjbofh the sample and the population are connectable, within the constraints

“of the system. —There are some problems that should be considered by the staff

and consulting team concerning the sample and the population, Given the

effact of these COncans, an Occasional Paper wiil be commisslioned to describe
samp!tng procedures in detail, as well as specifications for sample popula-
t+ion relationships, within system constraints. .

Two major considerations for thewsample are; (1) implications for
analysis; and (2) Tha~so-called camera effects. The flrst one lIs mefhbdoi»
ogical, and will be treated briefly during the February sixfegn%h conference.
The second problem is developmental, and involves an anticipated contaminating
-affect of measurement on the performance of humen factors within the sample.

A data requirement that makes the sample selection somewhat complax is that
Iongi+ud1na] information of students, over time, is desirable. That is, the

system seeks informetion about particular students prior t+o entrance to

specific programs, during the program, and after the program.




Informaflén can become Irreparably damaged unless some attention
‘Is given fo'solang this problem. For example, if one focuses on the same
‘sample over time, the measuremeﬁ¥‘experlenée is very llkely to contaminate
the process. |f, on the other hand, one selects a new sample each year, soon
there will be very Iittle to differentiate between the s;mple and the popu-

lation. Consider the following:

FIGURE 5

SAMPLE_BY PROGRAM TYPE OVER FOUR YEARS

- INPUT PROCESS PRODUCT  IMPACT P

Manpower Programs ‘ X ] ' X
Posf~$econdary‘Prograés X " X ‘ ”
‘Secondary- Programs X X [:]
Adult Programs 4 X [:] X .

-a »

&

This figure displays samples over four yeers of time. Prior to the
- first year, students are considered as input and observed. 4Programs include
manpower development training, post-secondary, adult ana secondary. Large
boxes represent one year of time. At the end of four years, there is Impact
data for three and a half years of most MDT ‘programs, two years for post-
secondary programs, three years for adult programs, and only one tor

secondary programs.

|7~
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Perhaps a solution tc the protliem is to select a new sample at

the termination of the process experience for each separate occupational edu~

catlon type, This would allow a contlnuous flow of information over time

and guard against the testing effect. Of course, comparable control samptes

for each type must be slmulfa;eously selected for cost impact 'data. The con-

bl

sequence of this, in terms of Figure 5, would be as follows:

)

(2)

(3)

(4)

.

MOT. At least eight separate waves of students N
will be processed, resulting in eight separate
impact studies.

Post-secondary. Two'cycles would be treated,

each cycle representing a sample, with two year
fcl low up or Impact iInformation on the first
cyqle. ’ . éﬁ
Adult. Since adult programs are displayed as
one year programs, impact groups would range
from one to three years, and}fhe fourth sepé—

rate sample would be under study.

Secondary programs. The second separate

sample would be experiencing process examina-

tion while the first sample is being studied

from an impact-perspective:— —- — —

Except for fﬁpa;f. only one IPFl element per occupational educa~

!

tion type could be under consideration a*‘a time, and no two schools\qﬁyld

be contiguously examined. However, at the end of eight years over forty-six

Impact studies would be requirsed.

Sample determinations are going to have to be made soon and the

-8~
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above is offered to suggest the scope,of the problem. Obviously, accom-
modations are going to have to be made such that the amount of Information
treated Is reasonable. The conference of the sixteenth will develop specific
guldel ines for sample development, and, as stipulated above, an Occaslonal

Paper will be developed describing a sample Qtfhin the guidelines.

TASK 5 -

INFORMATION SYSTEM

The inforﬁafion system is a Jbscripfion of total model space pre-
sented 1n Monograph #! and developed to this point., |t is helpful to f?lnk of
fha information system as a computer model, with two major capabilities: (1)
storage; and (2} analysis. Another characteristic of computer systems Is a
/ﬁofenfial to examine manipulated and/or stored fnformaflon and determine

further anatysls/needs from specified cf}feria. Further analysis could be a
part of a fixed computer system or optlonal. Unplanned analysis, which can

. occur at speclfled intervals, permits flexible examination of relationships.

Three levels of the computer information system can ?e distinguished.

A,

The firsﬁ;level is a description of the total population in terms of census
information available, which includes; (1) anticipated ;nd real enrollmenf§
by program, by school type and Ievél, by student type, etc.; (2} prog?am com-
pletors by the samo dimensions; and (3) relationships among these Information
types, for example, average cost per completor, by program.

The second level of infofmafion s at the sampfe fevel, which not
only describes levels within IPPI elements by informafiqn types, but presents -

a detailed plcture of relationships among information types. The descriptions

have been specifled as data types Aj to Ag, and, taken together, stipulate a

- |9~

23"




AN
‘comprehensive explanation of system space.

The third Ievel‘of informa%ion is prediction, frequently described
as slmula;ion or forecasting. : These information types have not been devel-
oped at this point, bdf provide an estimation of the future consequences for
an array of alternative decisions, It might help o think of these Information
types as..."What would happen tf--7" These predictions are based either on

real or "manufactured" information, appropriately labsled., As an example of

forecasting, reconsider the IPPI model as folléws:

FIGURE 6
! . 1PP] RECONSIDERED

SOCIETY

INPUTS ’ IMPACT

OCCUPAT IONAL EDUCATION

v

INPUTS . PROCESS CT  IMPACT




" A forecast at the society level MIghf be tor example:
- ; (1) Specific student types;
(2) Specific Impact goals;
Display:
(1) Product abjectives within programs most Ilkely to
ébfaln impact goals;
(2) Least cost process to attain goals;
~(3) Impact of goal attainment on society.
Oor a+“+he educational system level:
Given: . Tat
qp Currenfiproducf objectives within schoolszygeographicar
. S areas, and specific programs; . . -
Display:
(1) Least cost process vaTiable(s), (specify factors) to
B maintain current output, by student type.

The information system must be thought of as both fixed and manipu~
lhtable, Phase | of the system could be characterized as predomipanfly fixed,
i.e., the d;scripfion of IPP! levels, relationships among elemen'ts and re-
ports will be predetermined. However, the computer system wtil be concelved
such that new analysis and repqr+ pofen%ial can beNsimultaneously developed

and added to Phase |. The system will become increasingly manipulatable over

t+ime. "

1

An Occasional Paper describing fhe computer system is currently

being written, which will describe deveioprental phases. It Is Important to

:
;1
]
i
)
i
‘4‘

cqmmunlcé+e a development requirement at this point, the computer system will

become operatlonal across the Commonwea | th with Phase |, but is designed such

-2~
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that growth and flexib%li?y can be developed and incorporated over time.

“Finally, the system muct be conceived as an ongoing management tool for

occupational education {n Massachusetts and will be a crucial part of deci-
sion making. The system is not to become an historical data storage contrap-
t+lon, but, rafh;r, an active and growing body~of related know]edge which~
guides the action of those responsible for educational management.

Since the computer system provides an excellent communication tool

for development, I+ will be used as a way of describing development. There-

" fore, this task involbes developing models of the computer system which wi{i

structure our work, which wil] summar i ze our work, which will coordinate our
work, and which w{!! work, Occasional Paper #3 will preliminarily describe
the computer system %nd will be completed by the February sixteenth conterence.
System development wlll be an in-house function, under the genefal direction

of Mr, Breslow.

TASK &

ANALYSIS TYPES AN

ln'general, analysis types are determined by the kind of outcomes

sought, although it is acknowiedged that analysis can precipitate &nexpecfed
results., Phase | development of MISOE is to be characterized by fairly pre-
defermined ranées of oufcomqéﬂaﬁa it 1Is therefore possible to stipulate anal- .
ysis typessby outcomes sought. The purpose of this section is to describe
several distinctions and consi%grafions to serve as guidelines in determining
analysis types.

“="An important part of the ﬁgsruary sixteenth conference will be

glven over to analysis needs and four (4) Ocsasipnal Papers will degl with

-22-
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It s planned that by June of 1972, mosf of Phase |

analysis requirements.’

analysis needs will be resclved.

. Analysis Considerafiens

w

- As suggesfed aboVe, Phase | of MISOE developmeﬂf is to be charac--

terized by fixed analysis, based on prescribed data outcomes as described in

- L 3

Monograph #1 and Occasional Paper #1 (data fypes Dy - D4 and A} - As)

How-

Vever, even fhough Phase | 1s considered as flxed

it will “allow branching or

. ’ /

alternative analysis to occur, based on preconceived decision rules within

contingency tables. Actually, three levels of analysis are distinguishable:
*

Entry level analysis is defined as first step anaiysis

(1
for all similar data types upon enfry into the system.
This analysis fype tends to orgahizeiinformafion for
N _ further treatment, and (by definition) provides a~6asis

for status reports, which includes data types Di - Dg -

< and“A], for both census and sample infarmation.

(2) 2nd level analysis is described as a fixed analys!s

type

for all appropriate sample data required to develop ana-

lytical data types A2 - Ag. The chief characteristics of

(1) a dependency on entry fevel *

2nd level analysis are:
analysis and (2) consistent or .similar analysis for all

appcgprlafe data.

hY

(3) Contingency level anakysis is descrlbed as fixed analysis

which is performed on selected data. The decisions for °

selecting the data for further analysis are expressed in
confingency tables, and only appropriate data is branched

for conf!ngency analens. o o T

-23-
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7" 'All three types of analysis are to be included in Phase | develop-

ment of MISOE, and are described in more detai! in Occasional Paper #3."&

»

fourth analysis type which ts not included in Phase | development can be de-

scribed as vériabte analysis, which is geherally described as a within Sysfem

provision for‘non—predeferméned analysis. MISOE, during Phase | development, .

will have the capability 6f incorporating new, fixed analysis types, either

.

-

—antry level, 2nd level or contingency leve!, but wili not be able to respond

to "on line" commands to alter an analysis process. Variable analysis is a

Phase |1 prbjecf. However, Phase i development does provide for variable

status reports on data types within the system, "on line".

Figure'7 offers a review of the several distinctions wifﬁiﬁ
analysis types fo'Thls point. in genérai, it can be>assumed that entry ~
level analysi% for census and sample data is comparatively uncomplicsfed.'
Second level analysis and contingency analysis are comblex. At fhis‘poinf;
it is suggested that all anafysis on census data be considered entry level
and that second level and contingency level analysis be reserved for sample

data.

A distinction between economic and n@n—economlc analysis is impor-
tant to cbnsider.ig7yBWEé]Iy, analygis can'be‘&ifferéﬁfiafed as one or the
other. However, an additional analysis requifemenf of this system is that
economic analysis permeate all analysis, such that cost product and cost impact

analysis can be regularly obtained. This requirement should fofce the develop~

ment of applied‘analysis types.

.

Historical trend analysis by data type is relatively straight-
forward, and provides a basis for projection as well as analysis, over time. .

Provisions for storing and reporting such information are described in

-24-~
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~ ANALYSLS TYPES
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.

specific analysis is required to meet this need. "Historical trend anafySls

spans all data types and alf{ anaiysis leveisy

4

Finally, analysis. requirements for simulation could be described
as contingency leQel, ?rendvanalysis. Clearly, simulation demands comp!lex
analysis. During Phase I'developmenf, simulation will not be variable, but

restricted to predetermined outcomes. Examplqéﬁbgye been provided elsewhere

“OEESETBEEF”PEEEF*#ST“T¥’?§‘hé?é?éﬁ€éa’fh”fhe analysis section because

in this péper, and are dﬁscussed in Occaslonal Paper #3. Further, a.specific
Occasional Paper or simulation is to be developed. Thevobjecflve during Phase
l4§evelopmeﬁ#~of MISOE Is to field test and make operational aicomprehensive
but fi}éd simulation mode!. Phase Il of MISOE will develop a variable anal-

ysis potential for simulation, as well as the entire system.

Conclusion
The analysis task is relatively straightforward. The first phase

is to develop a fixed analysis system, which has the capabiiity of accepting
.more fixed qns!ysis and, eventually, variable analysis. The first conterence
is designed to focus-on analysis, and Occasional Papers by the consultant
‘statf will treat Phase | analysis needs. The permanent staff has a responsi-
bility t¢c synthesize specific analysis specifications into an analysis process,
to be constructively crf+icized by the conéulfanf staff in the Spring of 1972,

and finally adopted into a system.

‘TASK 7

SIMULATION

Simulation is simply described as providing a capability to explore
..the future implicattons 6t turrent decisions given specific assumptions and
26~
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-

information, MISOE will include a simulation capability which will- be fixed- -

during Phase |, but become variable during Phase I1!. N
J .
Examples of simulation have been offered in an earlier section
(Information System) and will not be repeated here. it should be pointed out

that future trend analysis (simulation) can be reviewed in light of historical

analysis, which not only provides a tool for meking better the predictions,

v

but a basis for judging the usefulness of simulation.

\
A special paper on simulation is being developed, and therefore * =

little attention witl be devoted to this task now. In general, simulation
data furns.ouf to be probability statements about specific outcomes over time,
based on explicifvdafa and assumpflons. Simu!afion }ypicaliy dealsqwifh the
long term consequences of decisions. MISOE will focus on simulation for pre~
defermined‘oufcomeétof obvious significance, with particular emphasis on the
relationships between the long term consequences of input and process on g

product and impaéf.

. The tasks In simulation development are straightforward: (1) to

~determine the speciflc forecasts to be made; afd (2) to develop the analysis

tools. Considerable attention wi[l be paid foysimulafion during the February
confarence, and within the Occasional! Papers dealing with analysis. It is
énftcipafed that the Occasional Paper focusing on simulation will offer a clear

blueprint of Phase | simulation development.

TASK 8
OTHER {NFORMATION NEEDS

i

‘.

MISOE is a closed information syéfem, which includes a potential to

interface with other relevant data. So-called other informetion is particularly

-

.
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e "
crucial for impact analysis, ' o e

This. information includes: (I) manpower needs information; (2) :

soclietal data which ]sqltkeiy to describe Impact; and (3) occupational prac- -

. tice data which would fend to valldafe the- objecfives’soughf by sahools within

i 4

3 state. Occupaflonal practice information would include cohverflble Infor—
mation from Project TALERT and Informaflon beling developed by Project CAREER.

Further, all impact anatytical dafa fypes of MISOE provlde an esflma?ion of

these relaflonships. .

Other information is particularly crucial for Imﬁacf analysis and
simulation. An Occadiona! Paper describing these requirements for external

%

. . »
and related data will be developed by June of 1972, so provisions for obtaining

| inkages with interfaceable éafa can be established. l; should Be pointed ouf\
that Project CAREER isj; part of MISOE, and has a potential to provide am
interface with Project TALENT. All Department of Labor manpuwer data is con—1
nectable to MISOE, if coded by theg Dictionary of Occqpafippal Titles, Provid-
Ing for | inkages with related data systems, therefore, is conceived as a part

of MISOE deveiopment.

The Developmental Process

*

Phase | developmenf of MISOE Is deslgned to be opera*lonal by

September of 1973. 1+ is characterized as a flxed anaiysls management infor-

“mation system as described in this and.preceding documents. Phase || develop-

ment will occur largeiy during the tast contract year, and provide a variable
analysis potential. Phage Il development ‘will- place conélderaﬁie emphasis bn
simulation and "on line" variable analysis. Occaslonal Paper ¥2 has focused

on Phase | develépmenf.

o 5"28
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During the first elight months of Phase | development, each task
described In this paper will be appropriately resolved, conslstent with
Phase I. objecftvés. Task resclution wiil take fhe form of QOccasional Papers

-

by ?he consultant and permanent staff, whlch are a function of Inferac+|ons

"among and within fhese groups". These Occasional Papers wlll form the basis

for MISOE Phase | develcpmenf which will occur and be fleld tested durlng

schoo! year 1972—73. Consrderaf:ons and materials for lmplemenfaflon of Phase

| will occur during school year'.|972-1973, Phase || deveIOpmenf is scheduled

to commence during the 1972-1973 school year, with the total system operational

o+

by June of 1974, .

This paper includes a listing and schedule for Phase | Qccasioﬁa!

P -

Papers, as well as a schedulq for the Fgbruary l6th conference (See

Appendix A).

.
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SCHEDULE . '
PLANNING CONFERENCE

Pt

PHASE 1

Management and Information System for Occupational Eduggfion

£2

Division of Occupational «Education

*

Winchester, Massachusetts

- Wednesday, February 16, 1972 through Friday, February (8, 1972

4

Participants - . ' '

Martin P. Breslow Fesearch Associate, MISOE
Wititam G. Conroy, Jr. Principal Investigator, MISOE
John A. Creager ’ Research Associate, Offlcé of Research,

American Counci! on Education, Washington, D.C.

Gerald T. Downey f Associate Professor, Lowell Technological
Institute, Lowell, Massachusetts

Jacob J. Kaufman . Director and Professor of Economics,
. Pennsylvania State University, Institute for
Research on Human Resources, 407 Graduate
Building, University Park, Pennsylvania

David V. Tledeman = Director, institutes for Research in Educafion,
» Amerlican Institutes for Research, Palo Alto, Calif.

Ellzabeth Welnberger Research Associate, MISOE




-

- —-MWednesday, February 16, 1972 - - - - -9 - - - —

Morning ‘
9:00 - 9:30

:9:30 - 10:00

(

"Expectations"

Wittiam G, Conroy, Jr.

"Space Différgnfia*lons and Varlable Sefection™

El izabeth Welnberger

. 4

rb}QQ‘:J]Q;so

10:30 = 10:45

10:45 ~ 11:15

11:45 = 11:30 -
Aftarnoon
1:30 - 2:15

2:15 - 3:00

3:00 -~ 3:20

3:20 - 4:30

"A Very Tentative.Computer Model"

Mar?in“P. Bresiow

Coffee

"A PFamework for Discussing Analysis"

Wiltiam G. Conroy, Jr. - .

4

Discusslon

Chalred by William G. Conroy, Jr.

A11 sesslons from here on are discussion]
oriented, with guiding chairman, except

{for Friday, February 18, 14:15 - 12:00,_ ) -

"Non-Economic Analysls Perceptions" L

John A.. Creager

"Economic Analysis Parceptions"

Jacob J. Kaufmaé

Coftee

"Non-Economic and Lconomic Analysis in Tandem"

David V: Tiademan

[RR
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Thursday, February f?i 1972

Morning
9:00 ~ 10:15

"Simulation and Analysis"

-

Martin Breslow

10:15 - 10:30

Coffee

10:30 - 11:00

"Instrumentation and Analysis"

Elizabeth Welnberger

41:00 - 12200

"The Implications of Marginal Analysis"

Gerald T..Downey :

-

Afternoon : ~ : +
- 1:30 - 3:30 "A Reconsideratlion of Space Diiferenfiafions,
- Variable Seléaction and the 'Computer System'
in View of Analysis." v
. 1 \‘ .
David V., Tledeman : {*
3:30 ~ 3:45 . Coffee -

3:45 - 4:30

 MUnresolved Analysis Questions”

John A, Creager




Friday, February 18, 1972 .

Morning
9:00 ~ 10:30

"Focus on Simulation"

10:30 -~ 10:45

[0:45% - 11:15

LR A 12:00

Fun Schedule

a. Expliclt projections
b. Other dafawrequ!red
c. Analysis

Jacob J. Kaufman-

Coffee

.

"The Total Computer System - Problems
Resolved and Unresolved"

_ Martin Breslow
"Specific Assignments'

Wliliam G, Conroy, Jr,

- LUNCH-

I. Wednesday QVenlngsfennts?if any takers, and dinner at Colonial,

2. Thursday, dinner in Boston.
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N  APPENDIX A
" OCCAS [ONAL PAPERS :
~ . Title ’ _Author(s)- Due Date
‘¢ . :
l. Population and Sample Relationships William G. Conroy, Jr. February 7, 1972
2. Task)DIfferen?iaflons William G, Confay, Jr.  February 7, !972k
3. A Very Preliminary Computer Martin P, Bresiow February 16, 1972
: System Model
4. Process Space Differentiations Liz Weinberger February 16, 1972
5. Total Space Differentiations Liz Weinberger March 1, 1972
. Gerald T. Downey -
“16. AClassificatian System for Total Martin P. Bresiow March 30, 1972
System Space Which Considers ’ : o *
' Instruments and Variables- ~
Within Space
L) ) ‘
s7. Non-Economic Analysis by Non= John A, Creager March 30, 1972
Simulation and Simulation Data s
. Types for All Analysis Levels
for Al1 Data
o . Eéongle_Analsts_hyﬁ&ow:;f__ﬁ *Av—Jacob»Jf;Kauﬁwymméér_—é—AMarch-50,—4972»7~rr~~
Simulation and Simutation Data : : -
Types for All Analysis Levals
for All Data
- _ ' ] \
9. Non-Economic Analysis by Non- David V, Tiedeman March 30, 1972
». Simutation and Simulation Data
. Types for All Analysls Leve!s
. for AI! Data
N —
10. Psychological Instrumentation and “~- David V. Tiedeman March 30, 1972
Analysls R v
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) N o ~ APPENDIX A (Continued)

TiMe - s Author(s) . Due Date

I3. Anaiysis Specifications William G, Conroy, Jr. May 30, 1972

- Gerald T. Downey .
St Others As Requested

14, - A Less Tentative Phase | Martin P. Bresiow May 30, 1972
| Computer System . :

15. Other Data Requirements ° - Witliam G. Conroy, Jr. May 30, 19724

16." Phase | Simulation " Martin P. Bresiow May 30, 1972
I 17. Phase | Development Schedule Willtam G. Conroy, Jr. June 30, 12
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