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PREFACE

-

®

.

~ The single purpose of this publication is_toﬁprovidq a basis fog judgément on the part
of the reader »about a recent development designed to support the policy making
management function for occupational gducation at the state level. This development is
called the Management Information System for Occupational Education (MISOE). -
Although MISOE has been developed for ocsupational education; it could serve as a "
prototype for all public education and has implications for the development of social ’ ’
policy beyond education. It is hoped that this publication will provide a necessary basis
for a judgement about ‘the usefulness of MISOE by a wide range of readers, from
legislators to concerned lay citizens. -, .
It is recommended that the reader immediately skip to Chapter 1, which describes the
. nature of the development offered for evaluation. For the reader who is persuaded that
MISOE is sufficently valuable to warrant an examination for the purpose of evaluation,
Chapter 1 also provides a guide to the publication which is designed to help arrive at a
knowledge-based judgerhent with a minimum investment of precious time. If the
reader’s evaluation is positive, we would like to insist upon his returning to read the
following paragraphs of acknowledgement. " _
The development of MISOE has occupied approximately three years of the Principal
Investigator’s life and could not have been accomplished without the specific
. contribution of the following people: . .

Charles Buzzell, Associate Commissioner, Division  of Occupational Education,
Massachusetts Department of. Education,-has provided support, inspiration and (above
all) “beat the Philistines back”, thus allowing MISOE to become. The management
}'eadership demonstrited by Charles Buzzell shoudd serve as a role model for

. 'development, research and progress in government. It is not easy to provide support for
a development whose implications are hardly understood by a substantial number of
one’s colleagues and, at the same time, a development that challenges the current
. practices of other colleagues. . i )
‘ Elizabeth Weinberger, Research Associate, MISOE staff, whose logic, persistence and
. insight are responsible for a substantial part of MISOE. Miss Weinberger wrote Chapter ‘
7, and contributed. mightily to the substance of Chaptes4 ;

John Creager, Division Director, Division of Educational Statistics, American Council
on Education has provided MISOE with valuable assistance during this development. Dr. -
Creager is a first rate social scientist who is more responsible fgor the development of

~ MISOE Sample Data Systems than anyone. His genius is reflected throughout this entire
publication. . : . '

Martin Breslow,. Research ~Associate, MISOE staff conceptualized the interactive

9
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. computing system for MISOE and played a major role in devch)pmg the MISOE Census
~ Data System. Tlie range .of accomplishments described by these two functions speaks to
the 1nslghtfulmss of Mr. Breslow. Chapters 3 and 6 represent his contributions to

- MISOE in this publication.

William Kyfbs, Research Associate, MISOE staff developed TERMOBS for MISOE.
We considgr TERMOBS an important developinent for occupational education, and Bill
Kyros is probably the only person inthe world who has been able to make sense out of

performance objectives for instructional management at the state level.
e Gerald Downey, Assistant Professor,

Dynamic I)cpartmcnt Sloan School of Management, Massachusetts

the development of the fit of this vital process into MISOE.

William G. Confoy, Jr..
Guest Editor
Principal Investigator

. . v

»

\‘1 ] v . . oy - ’,!’
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Lowell Technological Institute!, singfe handedly

developed the cost analysis system for FZAIS()E As a part of this function, DrsDowney

helped develop the CDS Reporting Systcm, and wrote Chapter 5 of this pubhcatlon
Michael ,Garet, (part-time MISOE staff member .and graduate studcnt sttems

Technology, minoring m education and social policy at Harvard Umver
responsible fér adopting dynamic simulation to MISOE. He alone has devcloped the
model of Chapter 9, and, in addition earlier models for MISOE. Dynamic simulation is
very much a part of the total conception of MISOE and Michael Garet isresponsible for

Finally, without our secretarial statt, we would simply not bée able to communicate
Qur dcvelopmcnt to anydne. They are Mrs. Anne Bowes and Mrs. Majorie Alongi. On
behalf of the entire MISOE staff, I publicly acknowledge our debt to these women.

Management Information Systern for
Occupational Education :
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, : CHAPTER1
A STATEMENT OF INTRODUCTION

-

) William G. Conroy, Jr.

This chapter is intended to accomplish
three separate goals: ’
1. to offer a statement of purpose for
7. MISOE; ”
. 2. to suggest implications of MISOE for
managers of public education and society
at large; and "
3. to present a guide for efficient reading of
this publication. .

t2

A Statement of MISOE Purpose

The purpose® of-MISOE is to provide a
computerized, information suppgrt capa-
bility for those charged” with = the
responsibility of planning for occupa-
tional education at the state level. MISOE
has been purposefully designed to support
‘the planning prdcess by allowing man easy
access to information and operations to

analyze information such that experience
can influence the process of, policy

formulation. MISOE has been déeveloped
upon the fundamental assumption that a

/

capability for man to analytically interact
with experience will contribute to a better
understanding of the future consequences
of current policy. To accomplish this
goal, MISOE has adopted “‘state of the
art” .computer technology to equip the
manager with a capability to enterdnto an
interactive dialogue with information and
simultaneously provide analytical tools to
examine this experience in light of future
goals. -

MISOE :¢bnceives of resouce allocation
as the findamental state leve wning
function for occupational education! i.e.,
assigning funds to specific alternatives

. which are  designed to cause desired

olitcomgs to occur. Planning in occupa-
tional education includes . describing

- program characteristics, stipulating the
" range and number of students to be served

and stating the desired outcomes for

“individuals who experience these planned

programs and,society as a whale. These
plans include a statement of social and

-
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private costs, and_awrexplicit estimation of

the economieBetietits for society and the

target students.

planning or  policy-making,

mpanagement  tunction supported by

MISOE includes the following three levels.

1. The Overall Agencies  Level

Planning ac this level is typically done by

Social

“the legislature, and determines the optimal
mix of educdtion with othersocial services
necessary

to achiw societal
goals, T

2. The Overall-Education Level - Planning at
thjszhf’ilél is usually done by the Chief State
_/_/’§chool Officer and his staft, and seeks to
. ‘stipulatc the optimal mix deoccupational
- andynonoccupational education nccessary

— : to attain specified societal goals. '
3. The Within Occupational Education Level
- Planning at this level is most frequently
. done by a division or bureau at the state
> " department of education and decides the
specific occupations for which students are
to be prepared. the occupational capabili-
ties wfthin_ occupational programs with
which students are to be prepared, and the
, program characteristjcs which seem most
-7 likely to help students achieve learning
objectives of occupational education

programs. = _ |

MISOE assumes ‘thag the degree to
which the state management level permits
local government to/initiate plans at any
v of these levels is discretionary to the
legislature. Although MISOE is helpful for
planning at the local level, its primary
urpose is to support statewide policy
: Eorrnu-lation for occupational education.
. Simply becfuse MISOE is designed to
support  stattwide planning, it does not

- follow that it . disregards  the local
\ ‘ educational planning  functipn, even
.. though it clearly distinguishes between

« description of the distribution of planni
esponsibility for education between syate

ERIC S g
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and local governments assumed by MISOE
in development is that local planning
occurs  with a  statewide ftramework,

. MISOE has been developed to help

policy-making managers at the gtate level
specify that tramework or structure for

occhpational education, within the demo-
_cratic tradition. - - 77
- MISOE  concelves

edudation as an alternative means for

of ‘occupational .

achieving desirable and specified societal
goals. Further, the only reason society
supports . the  practice of occupational
education is because of its perceived,
positive contribution to the attainmdht of
these goals. MISOE has been developed to
provide policy-making managers at all
levels  (hereafter, managers) with an
information system designed to help them
understand relationships between occupa-
tiondl education and the society it serves
in a way that supports planning for the
future atthe state level. ‘.,

MISOE supports the principle that
policies .for education must be made on
the basis of future benefits, and that the
future time frame which constitutes this
basis~ for public education is several
generations. Whether the political struc-
ture which controls public education in
America can tolerate” futurism .as a
foundation for planning is not at all

" certain, nor is it certain that middle
managers of public education are
particularly concerned ‘with taking

society’s future into account as they
“innovate change.” .

v

MISOE Implications for Managers and

Society

It is obviously difficult to ‘speculate
about the influence of a development yet
to be implemented. It seemg more sensible

o suggest a perspective:or ‘“something to .
think about’” while forming an evaluation

v




ot MISOE, and that is ~“What are the
fikely consequences of MISOE on both
the pnllu maker and the policy making
function?”

. The g\)dl of MISOE is to pr()vidc
management with a better nndgrstandmg
of thie future consequences of current
pohu thruugﬁ numerical and. interactive
" analysis of experience, As this publication
will describe, MISOE allows management
to browse and analvze a wide ranging data
description of past successgs and failures
imoa way that is at Bﬁamc time
wspnnslvv to an-
policy hypotheses and pndutlvc of future
consequences., As an interactive, comput-
ing capability, MISOE provides manage-
ment with mmudmtc rupunhc -to
complex questions. This respogse is likely
to dause tew undcrst‘mdmgs and nwghts
gcucmtmg more  questions. Geastrued
interaction between management and
MISOE could be described as a dcvcloping
chain ot knowledge which suggcsts gausal
rcldtun),slnps among parts of man’s world.
Some of these interactively developed
understandings will question prev viously
beld beliefs, while many “tades? will be
confirmed. Usually, the devglopment of a
policy-relevant undcrstandmg will result

from a tairly substantial dmlogue with the

MISOE interactive computing system.

It should be pomtt,d out that MISOE
has been designed such that few technical
skills are required to browse and’ mmlvzc
the data files. however,
analysis skills are rcqulred to interpret
numerically described experience. Givgn
this briet description -of the process of
“thinking with machine”y it seems
reasonable to hope that those attempting
to determine the usefulness of MISOE will
develop a pusition on its' likely
consequences for the’
manager, whether he be a Lngislator a
_teacher, a ( hief State School Ofticer, a

enormous  variety  of -

‘typically

[

some numeric: ¢1I'

policy-making

-~

e
member of a State. Board of Education, a
student, a  citizen or an  Associate
Commissioner for ()ccupnti()nal Educa-
tion.

One way ut thmkmg .1bo|1t ranges of -
responses to this question is to attempt to
fix a position on a continum which could
be described by the following. extfeme
pnmts. '

1. Management shouhl rely ona rese.m.ll staff
to browse and analyze experience for
policy development. probably developing
recommendations . within  a rnnge of

* alternative constraints: or

[38]

Policy making management should define
its function to include the devclopment of
new understandings through direct. inter-
# active and ¥ analytical dlalogue wlth

cxperlcnce

It is obviously not possible to dcvclop a
definitive position until there has been
considerable experience on the part of
policy-making managers with interactive,
computer  systems. Unfbrtunatcly, the
past performance of mnputers in
providing numerical analysis 0% experience

_as a support for pollc.) formulation has

been djsmal. Usually- computers have been
used to answer one or two -question,
formulated by poluy m‘lkcrs
but answered by, rcscardw fromn one or
several dlsuplmcs. Researthers  access
computers through -a ‘data processing
teamn. (The computer is used to process
dlld ‘m‘ll)?c a mountain of information
agamst these one or two questions. The

‘result of this expericnce is typically a final

report, which can either be accepted or
rejected. If the final report provides new
undcrst.mdmgs requiring moré informa-
tion, another study must be undertaken.
On the other hand, MISOE offers a
capability for managers to enter into a
direct interaction with e\pcrlencc (struc-
turcd by the logic of multi-disciplines) in
thé process of arriving at new under-

«
3
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standings  for purposy ot policy
tornulation, sould argue that
policenaking managers who delegate to
subordinates the | tash =01 probing and
analyzing experience are ot Ugiving
agay” the tundamental pn}icxvm.lkir(g,

- task, even though ditterent skills than

tvpically possessed by the  average
policy-mmaker are required for utilization
of MISOE, Lt 7

It is reasonable to specalyte about the
nnplications of MISOE on society as part

- Ld ‘

tor the "Iic;lrt of the lll;ltt‘t‘r“ ‘Witll a
reasonable time investuent. Then, it he is
sufticiently <interested in learning degails
of the MISOE structure, he cdn “dig moie

’ d';‘t'p!}". into svlcctcd sections ()f t-liis

publication. All this 15 not to discourage
the reader trom carefully wading through
the entire voluie, as such an exercise will
provide nrixinmint uhderstanding. e
One  word  of  caution.
purpose of this publication is to provide a -
basis tot judgement of a dévelopment’ for

of the process of evaluating its usefulness. - edicatiomal management. It is possible to

Again, it miglit bé helptul to trame o
response along a continuum defited by
the tollowing two poles: T,
1. In the hands
administration it

centralization of policy making tor public

fascist and closed

(()uidl

ofl_a

facilitate a

education: or

“In the hands of a demoeratic and open
administration it can provide a basis for
contributing to the improvement of the
qualiey of life. ‘

Aithongh it “is not an unreasonable
conclusion that treedom is frequently the.
function of governmental ignorance. it
seemns not unreasonable to hope that
knowledge can contribute to improving
the lot of man during his briet tenure on
earth, without necessarily causing palitical
revolution.

.
3

1 Guide  to (r'm{erstkut'di;z;g AMISOL:
Througli this Publication

This publication is designed to serve.a
wide range of educational policy-makers
inclueling: legislatures; state department
of ¢ducation persounel; superintendents:
principals and teachers: school boards:
and concerned citizens. it is difficult to
accomtplish this goal with one publi-
cation. However, the following few
paragraphs are designed to provide the
reader with a guide so that Ne can get

evaluate this development with absolutely
1o intormation at dll, simply on_ the basis
of "an innnediate response to a vaguely
understood stimulus. Such an activity is
of 10" valuesto providing a basis for
advising others. On the other lland, a
reader cant become hopelessly buried in
the details of this publication, and base
his judgement on something other - than
the essence of the potential of MISOE to
serve society. The following guide should™
help the reader strike a balance between -

these cxtremes‘\‘.\{ S _
‘Clapter 2 is a dé§tription of a certain

basic components of MISOE_ that are
néeessary to understand its scope. 1t is
described  as  a necessary  dictionary
experience (evil) and should be “caretully
skimmed” by all readers.

Chapters 3, 4, 5, and 6 describe in some
detail - (nontechnical) important  com-
ponents of MISOE which are overviewed

\j;?;uptcr 2. These, chaptersswill be of
fsiderable interest to readefs wlo are

moving toward a positive evaluation ot
MISOE and who want to learn of its
structure. However, the uncominitted,
probing and. casual reader wants to arrive
at such a positive. evaluation (or pot)
before investing~his valuable time with an
indepth analysis: he should “quickly
skimm™ these chapters. The *uncommigeed

skimmer” should attemnpt to seck a bfoad «.

The single -




- undérstanding of the information types of
MISOE as e races through Chapters 3.4,

Land 5, as well as a “eel™ For the computer
terminal and file sorocture deseibed in
(.’h.;ptcr 0. ' /

Clraprer 7 should be read abour
carehully: as Chgprer 20 Its purpose st
provide a reader with\iu understanding ot
" the pProcess of gteringhinto an interactive
dialogue  with = a computer/ It
purposefully conversational and’hope tully
enlightening. It is a necessary prerequite
to Chapter 8. -
€ I!J!’t:‘r AT d\‘siglln‘\d (48] ()“CI' fl‘k‘
crvader anexpericnee in policy tormula-
e tidn With MISOE! It speaks for itselt and
is the basis upon which a judgement about
MISOE should. Be made, Hntortunately.
the reader is constrained by the logic of
the L‘\ump‘c."lh real, MISOE he could
probe along any branching chain his logic
dictated, within the boundaries ot the
MISOE data strucsure.  All the data
presented i Chapter 8 are matitactured
tor the purpose of this example, as are all
the data anvwlhere inthis publication.
(,Y:_upn*r 9 describes and ofters an
exanmple dr understanding  and + inter-
~ preting experiernce through a modelling
process. The process deseribed iy called
. " dvnamic Csimulation, and s also sup-
- ported by an  iuteractive computer
capability.
When mian as a detérminer of social
policy interacts with MISOE as described
i Clapter 8, he could be described - as
* bperating from a model or conception of
the world at large. His dialogue with
experiernce ektends his undesrstandings
about this world. His conceptual model of
the world is constrained by the number of
elements he can “juggle’ in his mind ar-
~one time.. Frequently -ghe developmerit of
social policy involves flig” more.
elements at one time than man can
acconmiogate. Pyiamic simulation offers
a comput@r assisted methodology to deal

-~
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witls develop  tmderstandings about
compl S social ssies? Unlibe  other
tedfiiques Tuathematical programming
igg” tundamental purpose is not to specity
Dptinm - and stmplificd sokdtiSns o
cotnplex problems, but o rather 1o
contribute to a developnrent ot ander
statdings on the part of human managers
about  the s fundamental parure  of
relationships between cletents relevant to
“a particular social policy in formulation.
Dynamic simulation can be particularly,
asetul in makig exphicit those clements
ter be ,acted upon by a policy in tuture
time* and conmmunitvating understandings

- about alternative outcomes front various
© policy fHecisions. It is most usetul at che
Over. Social  Ageney Levell Dynamice
simulation  has béen incorporated  into
MISOE as a supportive process tor poficy ‘

o1

making,” when ¢combined with  thes
interactive  information  sygtent  which .

constitutes the basis of MISOFE. Chapter 9
should ke read by those who are at léast

moving tdward a positive, evaluation of

MISOE as a resulr of completing Chapter
8. '
Chapter 10 otfers an assessutent of

MISOE by “a statelevel manager for
()vcuputimml education, an econontist,
and an cducational rescarcher, and they .
are: Dr. Charles  Buzzell,  Associate
Comnissioner  for  the  Division  of
. Occupational  Education,  Massachusetts:
Dr. Jacob Kaufuan, Professor. Depart- -
ment of Economics, Peunsvlvania State
University and David V. Tiedemaii, Pro:
fessor, Northern IHinoistIniversity. This
assessment  has “been writtenn as aun
indepth anal¥sis of MISOE. Its purpose is

M)/vidc a suggcstcd framework for
evaluating MISOE  from “three separate

 points of view. It is designed to help the
reader reflect upon the usefuluess of
MISOE. It should provide an interesting
‘reference point ‘agaiust which a reader can
judge his evaluation.

P
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\'l:llere seems te be a tendency :;rﬁc'mg
hunmn bemgs workmg together over a
long period of time to develop a language
*'for, communicating among themselves.
One would expect the scope of the

‘language to be positively related to the

size and resourcesfulness of the group

members, and the length of time they
worked together, Another predictor of
language siZe might be the Tunstion of the
group. The development of computerized . _
mformation systems must rank as one of
the most Powerful function predictors of
jargon productivity, and MISOE’s overall

erformance ‘on this * criterion is
tormidalge.
Typidally, members of-such in-groups

have inf{equent contact with the world at
they become unaware that their
private set of symbols do. not com-.
municate beyond the group, Incredibly, it
is not unusual for such group members to
develop négative evaluations - toward
non-group.- me¢mbers who cannot under-

CHAPTER 2_
A FEW GENERAL BEFINITIONS AND DISTINCTIONS

. of having done this on a number of

- process. The resolution of the enormous

s

: : ¥,
stand -their esoterfc limguage - and
non-group members are often dismissed as
“an inferior batch® of - human bemgs
somehow ynable to undétstand *and’
appreciate beauty and truth. This seems
_particulatly” true of profesmonal groups,”
‘and certainly workers in the field of -
educational development and research are< |
not second. clas¢ professionals in terms of
 this particular standard. .

It would' probably be possible for us to
¢ MISOE:in a way that is totally,
incompreliensible to anyone but thE
MISOE staff. a matter of bitter
historical fact, the MISOE. staff is guilty-.

~de:

unforgettable occasions, and have paid. a
high price for each blunder. One of the/“\
causal . factors of these communication
failures by developers seems to, be the
“intriguing complexity of the development

problems at hand always seems crucial,
and there simply never appears to be time
P
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to pull toget ther a description of,progress.

In" fact, to the so-called development
purist such activities are viewed as
c,ounterproductlve, public relations

forays. This is a pdrtlcularly fascinating
dilemma tor MISOE, since its fundamental -
purpose is to develop an easy access,
interactive  computer  systemn  which
involves complex technology and systems
for use by the educational manager, a
group typlcally not distinguished by its
track: record in applications of develop-
ments By socidl scientists or systems
analysts.

To ag_complxsh the single goal of this
publication, i.e., to communicate an
understanding of MISOE as 4 management
support process such that a judgment of
its usefulness can be made by the reader,
it is necessary to stipulate a small part of
the MISOE vocabulary, but this exposi-,
tion will be limited to the essential
minimum required to understand MISOE

structure. A maximum effort is being
made to kéep “MISOE-eze” to a
miniinum, l.e., we are -attemnpting

cominunicate il the common vernacular.
_,Thé. purpose of this short chapter is to set
forth a few definitions and distinctions

A ConceptuayfStruc ture

A coriceptual structure is nothmg more
than a plan for describing and classifying
the parts of a whole and the relationships
~among those parts. Typically, such
structures arg, a compromise between the
complexity of the whole and the need for
a. defingble * structure. Occupational
education is a complex whole, managed
by a wide range of individuals, from the
United States Congress to the local school
board, wAth state boards of cducatlon,
state administrators, teacliers’ unions,

_advisory groups and others wedged in

between: These factors suggest the need
for a conceptual structure for occupa-
tional education which is both compre-
hensive and uncomplicated if it is to be
useful as a basis for an information system
designed to sipport management.

The four boxes in Figure 1 are offered
as a visual description of the conceptual
structure of occupational education upon
which MISOE is based.

The conceptual. structire presented in -
Figure 1 describes occupational education
as a four element whole, in which
students (input) experience a. planned

wlfich are apsolutely necessary td an rocess. The product of oeceupational

understandin ((md evaluation of MISOE.  education includes the number of
L) .

‘ . ’ FIGURE 1

A CONCEPTUAL STRUCTURE FOR OCCUPATIONAL EDUCATION

"

. ) Inputs Process Product Impact -
Description / Structural . Number and Effect of
of Student | P Achievement —> Product on
th Characterist{ics Organizational Level of Society and
~ife ' i
' . J Program Self Over Time
. S > Completors
oo , .
. : 4\ . B
! :
\' ’ - -
Q U .
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completors, ahd the capabilities, of these
completors which were fostered by the
intervention «of the educational process.
The impilct elemeunt .ot the cum‘vptiml

Sstructure is defined by: ,

1. The impact of . the. product of the

educativnal program on society over time;

and . ~ " Y
The relationship between the educational

2

process experienced.by the student and his
subsequent life-style. - -
These stark descriptors are not intended -

to defliimanize their objects, but rather €p
provide clear distinetions among parts of a

totality. Regrettably, such labeling secmy
to accomplish  both  objectives ’Simu/l/-
taneously. /
Arbitrarily, MISOE’s umccpt/ml
description  of oceupational  education
defines expenditures as a part of the
process element within the model, and
assigns so-called contextual elements to
inpugspace. The contextual components
include the non-school world of the

" student. MISOE assumes that students

are, in part; defined by these factors, and
that they “exert an interactive influence

~during the student’s tenure within an

¢ducational program. MISOE contents.

ftself with measuring the effect of these

influences upon the -student by its

" comprehensive battery of measures that

describe the student at point of entry into
the program. .

Dexscriptive Information

The information types.of MISOE have
been classified by the input, process,
product and impact conceptual structure
(IPPD) and are briefly described at this
point. ' '

Input Information describes the charac-
teristics of the student at entry point into
the program. This information is
developed  from  thge so-called input

battery and includés a description of
students”  abilities, achievement, per-
sonality, valuey and his out of "school
environment ¢home,, fariiily, peer rela-
tions, etc. ).

Process--Jiforthation  describes - com-.
ponents * 4t the planpued  educational
process, This information is wide ranging,
and jfcludes such progtam descriptors as

' leygth, characteristics of the staff, the
ﬁ/v{nturc of the school organization, etc.

Process. variables can be thought of as a
basis ftor hypotheses formulation to
explain differences in product or impact?
Al process variables result from a
mattagement plan or policy, and process
information deseribes the results of these
plans as progrim elcmeuts..Expclidituré‘
information describes process elements in
terms of dollars.
Product Information is constituted by
three separate parts: T
* 1.. Simply whether the studentis a comp\letor
-Qra non-comp{etor;
2, A description  of general educational
development, and
3. A detailed statement of the occupational
capabilities achieved by each completor
within specific programs.
Occupational capabilities are described by
objectives which are called TERMOBS by
MISOE, that is terminal objectives.
MISOE product information ‘includes "a
comprehensive. measure of general educa-
tional development to provide a basis to
estimate ‘those capabilities of completors
which are not directly related to specific
occupations, like reading ability or
"knowledge of social studies. These
measures provide a basis for comparing
students who have sacrificed non-
occupational learning experiences to those
who have not" specialized in a specific
program designed to develop competence
within named - occupations. TERMOBS
represent a major development effort of

5
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the MISOE statf and will be described in’

some detail later in this'chapter.

Linpact  Diformation stLlllptS to
describe -the experience  of  program
C()lllpltt()TS during post-program lite. The
impact informacion includes a dt.&urlptlt)ll
of both occupational and nonoceupa-
tional  behavior, including measures of
productivity.  career  patterns.  voting
'i)'ch;wior and community service.

¥
Anadyrical Deforsnation

'Analvriml intormation  describes rela-
tionships among the! IPPL elements. Their
fundamental purpose is to provide a basis
for ‘xbsumlng causationr  of
element upon another, namely process un
product and product on impact. 11 both
cases such information includes controls
for the human variability of students as
they interact ~ with  prgcess and  the
umbcqucmes of these dlffcu nees in terns
of pmdm,t: and impact. The description of
the majot analytical infotfhation types of
MISOE assuinés controls for -individual
dltferenga )

Process Prodidet [nformdtion “describes
relationships betlveen syts ot educational
process  elements  and  the  resulting
product,_ as described bv the product
‘measures, i.c., number of completors,
general tducdtlk)lldl development ot
"TERMOBS. Process pmdm t information
seeks to describe s\:stemdtu:’1cl‘ltmnslnps

" between a level of productivity and the
initiation and maintenance of a certain

one

IPPI

process mix, i.e., the interacting c]cmcnts-

‘within an educatidnal program. For
examplc is-a tatulty with an average age
of 46, an average verbal 1Q of 104, an
average of -5 years experience in the
specific occupation being offered before
entering teacling and an. average of 12

years teaching experience more likely tq

be associated with programs that produce

}

G‘v . 1

MC “
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more competent tradesmen and tech-
nicians than a faculey that is younger, on
the average, but thlx Tess industrial
experience before entering te‘uhmu?
MISOE’s process battery represents a
wide range of process elements, from
tairly static characteristics like f faculey age

and program length to construces like

staff  planfulness, mnonllglltmg and
inbreeding. In general, the process battery
includes major characteristics of educa-
tional programs necessary for planning,
lihe - staff  characteristics and program

icngth, as well s a variety of constructs .

“which .are  both within the reach of
management  contsol and have a high
pl‘()bdblllt} of’ ‘uu)untmg for product and
intpact leucm,cs ,

Cost Effeetive lnfmnmtzmz is a way ot

relating  expenditures in . ouupdtlmml‘
education | to product. It is a very
uncomplicated analytical  information

type, but one which shoyld be of some’

l}SCtU]IlLbS to management. In MISOE

there are a limited variety of productivity

dt.&(.l‘lptl()nb .

. Number of completors, Some programs are
“more produyctive than others in that they
produce more’ completors at a fixed cost.

2. Number,
completor, Some occupational education
. programs. are more productive because
Wmﬁdents who have
achieved more TERMOBS, on the a‘verage,

than another program, at a fixed cost.

3. Quality scores averaged over scompletors.
Some occup.monal education programs are
more productive because they, produce

s students who have achu.ved higher scores
©on TERMOBS than students from another

' program, at a fixed%ost.

4. Gene Izducattonal Development Some”
progtams are, more productive because
they produce students with higher. scores

. on of general educational
development than others, at fixad costs. .

¢

measures

r. of TERMOBS qdueved per
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Cost effectiveness information must
control for input variabilityand is always
framed to retlect a  balance among -
productivity alternatives. I spite of these
controls, there seems to be a negative
attitude toward the appropriateness’ of
such information for the management of a
human service like public occupational
education, as it seems to smack of an
“assembly line mentality.” Nonetheless,
educational management must frequently
decide between process mixes, and one of
the criteria frequently ased is cost

~ effectiveness. For example, given a fixed

amount of capital, what is the optimum
mix of statf and materials to graduate
fifty. automnechanics from a secondary
program cach year tor the next ten years?
Cost effective information in MISOE is
designed to provide a clear desgription of

‘the relationships in occupational educa-

tion between cost and productivity.

Cost dmpact Information (cost benefit)
describes relationships hetween the cost
of occupational educational programs and
the resulting benefits to society or
specified individuals. It is an essential tool

for selecting alternatives at several fevels:

1. Between public ) education and otheg
" alternatives like health, national defense
and environmeftal control;
For determining the

occupational and nohoccupational educa-

hetween

8]

mix

tioniand - ‘ .
3. For deciding among occupational educa-
tion programs; for example, should society
increase the number of automechanics or
reduce the number of computer pro-
grammers, '
Although the developmerit’ of cost
benefit ratios involves the wse of
economéirics and an  understading
of several economic principles (none
very difficult),/ the management
implications of coft benefit ratios are -
straightforward.  Goals  (benefits) are

-

,'goals.

specified and quantified in dollars, while
the costs of alternative .programs to
achieve these goals are calculatéd; and
thus cost benefit ratios are formulated..
For example, if a goal of education is to
produce completors who pay maxinum
taxes, a societal benefit, a cost benefit
analysis would rank order educational
program altérnatives in terms of the
favorableness of tlieir cost benefig ratios,
with benefits the summation o
taxes paid over a prescribed number of
vears, and costs the total pibl

expenditure for the clucational program.
The higher the evaluation of the ratio, the
better the investment, in terms of that
benefit, i.e. benefits over costs.

Cost Impact Information provides an

equivalent  of a system’ of market
principals for investment.. in social
agencies, and represents = a crucial

information type of MISQE. As a.matter
of fact, cost impact. information is
conceived, as the single most iniportant
information type for the management of -
occupational education at the state level,
as it is this information that provides the

basis” of social investment in extra cost

occupational education programs. In fact,
so-called marginal thinking, extra costs to

extra benefits, forms the basis for

investment in public education as it

eompetes with other social agencies fot
limited dollars to impact upon societal
A current criticism® of public
education is based on a .form of cost

impact logic, and that is public education

is not, contributing.to equalizing oppor-
tunitfes in terms of economic benefits,
consistent with its promise, while other

-forms of intervention to accomplish this

goal of economic equality have been
suggested (Jencks, 1972).- The economics
of MISOE are discussed in more detail in
Chapter 5. ' B

-

4
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MISOE Data Sys renis

MISOE has two major data’ systenis:
The MISOE ,Census Data System (CDS)
and the MISOE Sample Data Systems
(SDS). The basic distinction between
these systems is that the Census Data
System includes . basic descriptive in-
formation about major components. of all
occupational educational programs, while
the Sample  Data Systems -are detailed
description$ .of a limited number of
occupational education programs in a
prescribed number of schools. These
separate data systems are described .in
some detail in the next two chapters, but
several basic distinctions of each system
will be set forth at this time, as a part of
this overview sketch of the major com-
ponents of MISOE. 4

CDS is comprised of that information
management requires of each occupa-
tional education program to meet its basic
accountability responsibiliti¢s. This infor-
mation includes enrollments . within
occupational education programs, by
grade, level (secondary, postsecondary,
adult), - school t?!pe (comprehensive,

regional vocational-technical, etc:), by

- geographic region, and by certain student

13 -

.

sectional data system, with the school or
program as a unit of analysis. Enormous
development pains have been taken such
that census information is maximumly
crossed. For example, the reporting forms
provide for crossing a description of
enppllments by grade and. occupational
education program. Frequently, census
type information systems are designed
such " that management is limited by
aggregation alternatives. It is not unlikely
to find statewide census informatign

" systems from which management can

either discover total enrollments in
occupatiorial education over all grades, or
the total secondary enrollment by grade.
Such data systems cannot cross informa-
tion by occupational program and by
grade. MISOE CDS was carefully designed
to avoid such limitations.

CDS also * describes completors by
TERMOBS achieved within occupational
education programs. This is conceived as

- an enormously useful management tool.

TERMOBS are discussed in some detail in
this chapter, - and the description. of
completors by TERMOBS within occupa-

" tional*education programs is described in

characteristics (sex, rate, handicapped,’

etc.). In addition, CDS describes annual
expenditures by . school, occupational

.education program, as well as information
staff characteristics and space.

utilization by occupational education
program. CDS is considerably more

Chapter 3. I
.SDS is divided into two subsystems,
described as SDS(1) and SDS(2). SDS(2)

includes only the secondary sector of .

‘occupational education, and is limited to

complex than it appears,.since it provides -

for integrited reporting of basic informa-
tion for occupationaF and nonoccupa-
tional education in a'way that allows for
comparisons- by - these gross data among
programs. o :
Anotler important feature of CDS is
the way in which it connects inforrifation
together. Essentially. CDS is a cro)as-

kd
-

ERIC

’

the nineteen high enrollmert programs
(accounting for about gighty per cent of
the .enrollment within Massachusetts at
the secondary level). SDS(1) includes a
number of additional occupational educa-
tion programs tc those of SDS(2), as well
as stidents from: the postsecondary and
adult levels. Also included in SDS(1) is a
sample of students at the secondary leyel

“who are nét enrolled in occupational
~education. The purpose of including a

]

|

nonoccupational educatiori cohort is to
. . . A\ Y
provide a basis (for comparison to the

..

1 bf ' ' -

i

.
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cost occupstional education pro-

extra -
grams in terms of both prodm.ts and
panpact., s . ‘

SDS|(2
tion of input, process. product:” and
impact, while SDS(1) is limited to tht
input  battery, the ‘impact battery,
minimum product-data, i.e., completion/
-noncompletion, a measure of general
educational development at the secondary
~and | community  college levels and
expenditure information. Put another
way. process intormation and TERMOB
test data are not included in SDS(1).
Essentiadly, ~this means that process-

« product and cost effectiveness analysis are

passible tor SDS(2)," while cost impact
analysis is available for both SDS(2) and
SDST1).

Chapter 6 describes how Census and
'Sample Data Systems are connected
together for interactive use by manage-
ment., An’ important part of MISOE
development has been the creation of a
technical capability to connect all data

files together for interactive file browsing,

This is a result of a Lomple\( system of
classifying and 1dent1fy1ng data. There is
no attempt to swerve into,a technical
discussion at this point, but it somehow
scems reasonable to at least acknowledge

» the development effort of the MIS()E

staff
LSOl Cotles ™

A" preliininary “discussion of USOE

Codes (Vocational Education and Occupa-

tionsy, .S, Government Printing Office,
1969)
description of TERMOBS. USOE Codes
provide a numerical classification system
for occupational
USOE Codes have two numbers to the left
of the decimal and up to eight numbers to
the right. The numbers to the left of the

<

) infurmation includes 4 dc.scrip-

is necessary background ta a

education programs.

L 4

.Codes,

decimal specify broad ou‘upatmndl areas,
for example. health occupations, office
vecupations, trade, and industrial vceupa-
tions. As one moves to the right from the
decimal - numbc more  occupational
specificity s’ obtaincd For example,
14.000000 is the US()E Code for all
office occupations.™14.0102 describes
Bookkeepers,

USOE Cudes provldc
descriptors for occupational education
programs, and are a basis for describing
students “enrolled” in- programs. Fre-

.quently, students are enrolled’in programns

which can be described by more than one
USOE Code, and completors often attain
a configuration of entry level occupa-
tional capabilities in mote than one
occupational area, as described by USOE
Obviously, USOE Codes provide
an important identification component of
the MISOE information system.,
TERMOBS' (describes below) ~

are

.«conceived as descriptors of occupational

capabilities, and MISOE provides a
mechanism such that completors
occupational education programs can be
described. by the configuration of
occupational capabilities achieved within
occupational areas as described by USOE

‘Codes. The reporting process is explained

in a little more detail in the following

. chapter, but the important understanding

at this point is that MISOE provides a
structure for each local” educational
agency (LEA) to describe its completors
in terms of the occupational capabilities
{TERMOBS) which represent the con-
figurition of entry ’level occupational
capabilities deemed appropriate by that
institution. Classification of occupational

occupatiqnal.

of

.

educatidbn completors on a'CDS basis by

USOE Codes and TERMOBS provides a
basis for detailed - analysis between
occupational skills attained and career
history.- In addition, such informarion
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Airedacationsl managers. .

“#9ne final polnt needs to be made about
USOE Codes, before a brief description of
TERMOBS is “presented, which is that
although they provide coded vecupational
descriptors tor instructional programs of
decupational  education, these occupa-
tional descriptors are often different than
specific job titlcscf'\U‘stially a USOE Code
includes a variety of specific job titles, for
example the USOE Code 17.3601
describes Millwork and Cabinet Occupa-

tions, which can ‘include the following -

specific job' titles: Cabinetmaker Fore-
man: Gabinctinaker; Refrigerator Cabinet-
maker; Cabinetmaker Apprentice; Mold-
ing  Sander; Multiple-Drum  Sander;
Stroke-Belt-Sander Operator, ctc.
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»
components of the classical performance
objective: The conditions_or the equip-

ment, . machinery and supplies that are

required for® the execution of the
performance; the performance or  a.
statetnent  of what tlie | completor is
expected to be able to do:and the exten
or the criteria against which the
pefformance is to be evaluated. It is
important to understand that TERMOBS
are limited to describing the aceupational
competency of completors of USOE
coded” occupational”programs, and are not
to be con&sed with so-called * enabling
objectives which describe the résults of a
learning  task. Each USOE

.occupation is described- by about sixty
separate. TERMOBS, which are sufficient

_to.spetify the occupational capabilities of

Focational E8ucation and ()(-L'upatiou.v,’f .'c'omplc‘tors. TERMOBS,:arq limited to the

(USGPO. 1969), provides a basis for
crossing USOE Codes and job titles of the
Dictionary of Occupational Titles. MISOE
provides a basis for describing a completor
of an occupational education program in
terms of specific capabilities. within an
occupational area designated by a USOE
Code or Codes. Thi}\information is basic
to relating occupational education to the
world of work by specific occupations,
‘while not constraining open systems for
occupational edttation. “These distinc-
tions are important to users of MISOE,
particularly for program planning pur-
poses. 7 :

TERMOBS
. :
TERMOBS are performace objectives
which are purposcf'ully comprehensive,
that is to say they describe substantial
occupational capabilities. They have been
designed to .provide a description of the
pepf%)rmances' which describe occupational
competence  within  one or several
occupations. TERMOBS inchide the three
' . : .

Aruitoxt provided by Eic:

psychomotor oriented outcomes  of
occupational education and do not treat
affective goals at all. ‘
Figure 2 presents a typical TERMOB
describing the format of the TERMOB
and provides a basis for understanding
their use in MISQE. ’
The - conditions, performance and
extent of each TERMOB are flexibly
-organized, so that cach ‘school can
stipulate the particular cembination of
conditions, performances and extents that
seem appropriate for their students. The
performances are coded so -that 2.01
always describes a general statement of
verformance and the resulting product or
&crvice, Specific procedures associated
with the general statement of per-
formance are coded, from 2.02 to 3.00
and are numbered seqientially to relate
each procedural step to' corresponding
extent. Although the steps {procedures or
operations) are listed in the order in
which tliey are to be performed, it is
possible for the faculty of a local school
to alter the performance sequence by the

T




FIGURE 2

A TYPICAL MISOE TERMOB
\ *
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o : . System/School ID
Program \\\ Electronics = - Division 03 Circuit Testing ,
USOE Code No(s} '
" . Unit * 02" Amplifiers - .
‘ TERMOB No. 13-025 .

No. of Complétors

[N

1 00 CONDITION

( ) 1.01. Single-State Common Emitter Voltage Ampllﬁer With Bias Stablllzaflon
{ ) 1.02" Schematic Diagram _—
A ©. {.).1.03 List of Formulas, Tables, Graphs, Etc.

( ) 1.04 Basic Electronics Took Kit (Appendix 1)
{ ) 1.05 Oscilloscope
{ ) 1.06 VTVM_
{ ) 1.07 VOM (Conventional/Digital)
{ ) 1.08 Bower Supply

. () 1.09 Signal Generators
{ ) 1.10 Frequency Counter i

~ 2,00 PERFORMANCE :

" |General Statement of Performance and Resultmg Outcome

( ) 2.01 Testa Single-Stage, Common Emitter Voltage Amplifier with Bias Stabilization
to Determine Circuit Characteristics Employing the Following Operations:

* { ) 2.02 Select Proper Test Equipment
( ) 2.03 Check dnd Zero as Necessary All Test Equlpmqnt Ustd
{ ) 2.04 Determine Voltage Gain

o+( &) 2.05 Determint Input/Qutput Impedance .
- ( ) 2.06 Determine ngh/Low Frequency Cutoffs
A . { ) 2.07 Determine Power Gain

( ) 2:08 Determine Frequency Response Curve

3.00 EXTENT

General Stdtement of Extent and Extent ofResu[tmg Outcome

( ) 3.01 Following Proper Procedures and Safety Precautions to Approval of a Board of
Expert Raters. To Be Completed Within Two Hours With Each Step Judged
As Satisfactory or Unsatisfactory ¢

3.02 Of Sufficient Sensitivity and €haracteristics To Produce Slgmficantwbalucs
3.03 In Accordance With Manufacturer’s Procedures

3.04 Theoretical Value + 20% .
3.05 Theoretical Value * 20% : -

3.06 Theoretical Value £ 20%

3.07 Theoretical Value + 20% Te

3.08 Theoretical Value + 20%
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reporting proceés;. Further, the reporting
process of TERMOBS allows for LEAs to
specify additiopal conditions or extents,

accept or reject TERMOBS altogether, or -

specify TERMOBS net in.cluded in the
MISOE file. ’ ,

In summary, TERMOBS represent a

process for reporting the occupational
capabilities of program completors which’
does not restrict the range of program

objectives, but is flexible and open, .

without sacrificing specificity. In MISQE=>
CDS, each occupational department in
each school describes enrollment by
TERMOBS, within USOE Codes. No
testing of students against locally opted
standards is included in the MISOE-CDS
design. In SDS, however, students are
tésted against these criteria (criteria
referenced testing), and quality scores are

“developed on a one to five scale, with a ¢

score of less than two a failure. This

- publication will not stipulate TERMOB

data in detail, except to say thatr it

includes a form of item analysis which
rank orders RERMOBS by their, level of
difficulty as determined by the compara-
tive performance of students. The MISOE
staff proddly feels tliat, TERMOBS
represent an.important development, in
that they provide a basis for evaluating

- occupatignal education programs in terms

of achievement, without forcing constant
standards across programs.

“The following are the occupational
areas for which TERMOBS have been
developed:

1. Distributive Occupations
2. Practical Nursing
3. Occupational Child Care

-
9,

I

17,

4. Accounting and Computing
Business and Data Processing
Filing, Office Machines and
General Office Clerical
. Stenographic, Secretarial Occupations -
. Automotive Body and Fender
9. Automotive Mechanics
10. Drafting ‘
11. Woodworking
12. Electrical
13. Electronics
14. Plumbing and Pipefitting
15. Graphic Arts
16. Machine Shop -
17. Metalworking
18. Cosmetology
19. Quantity Foods L

o U

Each of tlie occupational ~areas
_ stipulated above represents a wide variety
of specific occiipations.

.

Conclusion

The basic distinctions and definitions
stipulated in this chapter provide a
necessary and sufficient background for
an overall understanding of the structure
of MISOE information systems. How-
ever, in order'to use the indices and be
able to work through-the example of
Chapter 8, it would be helpful to have
more informiqn about the Census and
Sample Data Systems, the MISOE cost
systems, and at least some idea of how the
"data within the MISOE file system is
structured. It is suggested that the casual
reader at least skim .the next four
chapters, before studying Chapters 7 and
8 in detail.

ot




3]

O

ERIC

Aruitoxt provided by Eic:

18 T

CHAPTER 3 .

[

MISOE CENSUS DATA SYSTEMS
‘ R )

9

The purpose of this chapter is to
describe the important informgtion types
of the .MISOE census data systems
(MISOE-CDS). MISOE CDS is comprised

.of information describing a few charac- -

teristics of each institution offering
occupational education. The few charye-
teristics include the minimum information
required for the statewide management ¢f
occupational educatiop, e.g., enrollments,
expenditures, etc. Ths descriptive infor-
mation provides th& basis for com-
municating the statews scope of
oc.c.updtlonal edication in terms of thesé
‘fundamental, few characteristics.
MISOE-CDS has ‘been carefully
designed  to  offer a  census  level

description of a fluid and dynamic process’

of public occupational education. It is not
unusual to tind census data systems
widely regarded as simple- minded  classi-
fication schemes which are not capable of
describing: the complexities of practice.

MISOE-CDS  was - pamfully desggncd to

N
)

(4

Martin Breslow

S~

accommodate widgfvariations in reporting
occupational educqt’lon practice V})terms
of these few characteristics. The structure
of MISOE-CDS is deslgned to encourage
variafjon, and not to penalize innovation
with an over-structured reporting system.
This is-an important development, given a
desire to initiate and .maintain an
information base for statewide planning in
occupational education which is based on
accurate information,

Occupational education is part of total
education, and - a - cénsus data -system
should allow comparisons between occu-
pational . and ménoccupational education
in terms of these few characteristics wltich
constitute the census data system.
MISOE-CDS has been designed such that
it is integrated with ‘the existing data
system for total education, thus providing
@ smglc reporting pd(.kagc to local school
districts.

.+ Although MIQOE-CDS was difficult to

develop, it is relatively uncomplicated to

oy
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describe and 'should provide no difticulty
to either the casual or caretul reader. This
chapter  briefly outlines “the  important
information types of MISOE-CDS
follows: »

1. expendicures;
enrollments:
TERMOBS;
staft: and
instruc¢tional area. ’ .
The process for developing expenditures
by oecupational education programs from
CDS iutormatjon is described in Chapter
5. It is important to understand that the
MISOE c¢énsus data system  has been
purposetully depigned to allow maximum
flexibility  and  interactive analysis.
Chapter 6 details the connections between
MISOE census and sample data systems
for interactive analysis, and both Chapters
5 and 6 indicate how "MISOE-CDS
expenditure information is used as a basis
for estimating costs in the sample data
systeis.

A final introductory note to this
chapter is to restate (Chapter 2) ‘that

a3

2.
SN
LI
5.
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ment of occupational education. "Accord-
ingly, MISOE-CDS provides cost informa-

tion, at the LEA, the school and the -

‘individual occupational education pro-

gridm level. MISOE-CDS cost,data is not
fimited to a total cost for a program, but
is available by a wide variety  of
descriptgrs within the total cost function,

for example, staff, instructional materials,
ete. v

Cost data at the school level allows the
comparison of the per pupil expenditures
for occupationfil and nonoccupational’
education level (secondary, post-

" secondary-4nd adult) and by school type

MISOE-CDS was developed to maximize a.

cross-connection of data om~the reporting
forms. This is éssential to provide range
for interactive analysis with the MISOE
census data system. Frequunt’ly\ sta_tcwi( e
census information systers dre litele more
than a  series of _ individual and
unconnected reports grown from a variety
of laws atfecting public education. As a

result, such  “mandated  inftormation”
census information systems are  not

information system, vital to statewide
planning for education, and are often
regarded as a burdensome administrative
chore, totally unrelated to the imaginative
function of educational management.
Expenditure Data

. . s, - ' . < v . )
ALost duformation 1§ a vital dcscrlptlvc
characteristic for the statewide manage-

RIC 2

()rganizcd as a part of a total management

+

i

}

(self contained amdl  comprehensive
school). The cost -associated with the,
nonoccupational education program
students enrolled in occupational educa-
tion is an available cost information type
within MISOE-CDS. Put another way, the
cost of educating an occupational student
can be divided into academic and
occupationat’”  education
These comparisons are important since
onealternative to spcnding fnoney in
occupational education is spending money
on nonoccupational education.  This
informatjon is especially -significant for
the management for selt-contained occu-
pational education schools. '
Management also - needs to know how
occupational education costs vary by
school.type. CDS school types inqlujc the
following distinctions: i
1. Comprehensive Secondary  Schools -
Schools in which students are enrolled in
both occupational and, nonoccupational
education. ’ . ’
. Self-Contained . Secondary Schools -
Schools in which all students are enrolled

2

in otcupational education.

3. Academic Secondary Schools - Schools in
which students -enrolled
occupational education,

4. Two-Year Colleges

5. Other Institutions

no are in

Ce)mponcnts. ’

4




Secondary schools can be classified as
regional dnd nongegional, while, all schools
can be classified as public or private. Cost
data can be classified by USOE codes,
across schools and regions. Expenditures®
by federal, state and local governments
are also separately ‘identifiable by
program, school and LEA. Singg. dropouts
and transfer-outs increase the :§erage cost
of program completors, CDS provides a
basis f%rr estimating cost per completor
and cost per dropout for each program.
Considerable detail on the MISOE cost
afalysis system is provided in Chapter 5.
Consequently, this . discription of the
expenditure information in TDS is

abbreviatedees .
Enrollment Datu

The statewilé management function
for occupational education needs to know
the real enrallment of students in LEAs,
schools and  individual
education programs  within  schools.
Reporting enrollments at the LEA and
school level is a relatively straightforward
matter. MISGE-CDS describes enrollments
by LEA; by grade and sex for each school
and for occupational and nonoccupational
education. Individual school enrollments
. in " nonoccupational and occupational

education are available by grade, race and
sex. In addition, MISOE-CDS provides a
description of the number of completors
of occupational ‘and nonoccupational
education by _
secondary and adult), race and sex. Thus,
the statewide management function can
determine the proportion of completors
by level and type oFeducation.
Describing enrollments for occupa-
tional, programs in a way that reflects real
life -variation is a more complex matter
than merely describing enrollment above
the individual program level. In some

c

occupational .

level (secondary, post-’

3
.

programs students are being prepared for
single occupations. In others, they may be

‘learning occupational skills for several

occupations at the same time. In still
other instances, students may be receiving
training for sevéral occupations in the
early phases of a program, but specialize
in a specific occupation toward the end of
the program.

variations, CDS prowvides for
describing enrollments by USOE codes
within each grade. Students in a program
who are in the same grade and who are
being prepired for an occupation
described by the same USOE code or
codes are considered to be &nrolled in the .
same “student group’. The enrollment in
each student group is available by racg
and sex, as well as student type (dis-
advantaged and handicapped).

At the end of the school year: the

number of students in each group Wlo _, -

are:

1. continuing or graduating;

2. repeating; or }

3. transferring or dropping out are described. -
Thus, CDS provides the -state-level
management function with a complete °
picture of the flow of students through
the occupational education process, and
at the same time provides a detailed
description of enrollments within occupa- .
tional education programs by USOE
codes. ' -

]
Terminal Objectives

USOE codes describe broad occup:;-

tional areas. In ocder to provide more

useful information for the state-level
mana{gement function in stipulating the

-specific occupations for which students

are being. prepared, CDS provides a
process for specifying the configuration of

TERMOBS (see Chapter 2) attained by

~ v

In order to be able to stipulate each of <
these :

LRIC | - RE A
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each student group, within each occupa-
tional ¢ducation prgeram, for each school.
Students in theﬁml grade of an
occupational  ¢dultion  program  are
grouped together baged on the TERMOBS
they have attained”Within student groups,
previously desgribed. Jus, if students
within a single schoolstre being prepared
for the sam@fgroup of occupations but
with diff;
more than orfe group. of completors exist
for reporting*purposes.

Each student group represents a unique
combination of USOE codes and
TERMOBS. These™ student groups are a

- data refinement of the student groups
previously described, which included only
a description of students by the broad

~occupational areas for which they were
being prepared. This grouping is available
only for the final grade. S

Enrollment is reported for each of
these final grade student groups by race,
sex and student type. With this data,
MISOE-CDS provides the  state-level
management function with the capability

* of determining the specitic occupations

for which students are being prepared -

within each program. Furthermore, the
state-level management function can
generate suntmary statistics describing the
frequency with which specific TERMOBS
are offered over programs, as well as a
description of the. numbers of students
prepared with unique TERMOB combina-
tions within occupational education pro-
grams, as described by USOE codes.

The MISOE Sample Data Systems will
provide a ranking for TERMOBS based on
the performance of students over time.

Through this form of item  analysis,
TERMOBS can be classified as not
difficult, difficult, or very difficult.

TERMOBS in the Census Data System ’

will be referenced with.this descriptor,
and thus prograins can be compared in

-exampler

 sets of TERMOBS, then
is useful to the

’ L o . )
terms of the difficulty level of TERMOBS

offered. Such information might be useful
as a basis for explaining d#opout rates, for

« -

Staff Information

" The description of the numbegs and
certain characteristics of faculty. and
administrators for occupational education
state management
function. MISOE-CDS provides a descrip-
tion of the occupational gflucation faculty
in a way that they can be classified by
student groups, i.¢., grade, USOE codes
and TERMOBS (for completors), The
faculty can also be cross-classified by city
or town, LEA or SC]lOOl‘, as well as by race '

or sex. Administrators and nonoccupa- .

tiohal faculty are classified by.city or
town, LEA and school. Thus, the managef
can edsily determine the proportion of the
state-wide educational ‘staff involved in
preparing students for occupational
education in general, for specific
occupations, by grade within occupations,
or specified combinations of USOE codes.
In addition to providing the description
of the numbers of staff in a way that they
can be aggregated by a variety of
dimensions within occupational educa-
tion, MISOE-CDS includes information.
which describes the salary, degree status™
and work experience of the faculty for
occupational education. This information
is coded and connected such that it can be
summarized and/or compared across

grades and USOE codes within occupa-"

tional education. For example, manage-
ment at the state level can determine
(interactively) if the faculty differs
significantly by age, teaching experience ,
or salary across occupational education
programs.

e
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Instructional \rea locations: For examnple, management can
- : _ * determine (interactively) the number of
# important educational resource is _ available lcarning stations for preparing’
. ting. instructional area, i.e.. the classroom,  automechanics in cities, during (1) the

the of ‘the ~<xhn1:>“v‘fithin the particular  regular school year, and (2) during the
school, "This reseurce is relatively fixed  summer months. -

and  high ¢ost, and it s partlcularly 7

~important_that it be used etficiently. It is Conelusi

therefore desiredble that the state-level — O7HHEHOM .
managément  function kave information (

- descriing the way in which occupational MISOE-CDS information is not com-

o education instructional -areas are used  plex in terms of the variety of major

e r—.-{lmmgh}mt the -schwol- year.—Instruc-——information types provided {expenditure, - — .-

- “tional space in ouupatmndl education  enrollment, statf and instructionial arca).

is also important for allocgting certiin  and therefore should present no difficdlty

educational. costs to specitic occupa- to the reader. The complexity of

tional  educgtion . programs.. Thus, an -MISOE-CDS is caused by the range of

x : important . part of the MISOE-CDS  observation units (every program) and the

| information system i a dcxcrlptlon of  resulting datalandslide, as well as the

| ‘ the instructional areas used for occupa- | necessity of -connecting and crossing this

tional education, ’ - information  for interactive analysis.
MISOE-CDS information provides a  Chaptdr 7 describes the user indices of

description of the amount of space that is  MISOR-CDS data_ files for interactive

| actually in use By time of day and by  analysis. 4

| . specific  occupational education area . The next chapter describes MISOE

| o {USOE- code(s} ). This _information Sample Data Systems, which constitute

| includes both tloor space area and work  the major information bases for policy

stations. Instructional space is also rated  formulation. However, the process of

¢

‘ in terms of its suitability as an instruc-  policy development usually involves a
L ’ tional station for specitic uuup‘ltlonal need to know certain dimensions of the
areas. | - *‘ state of the real --orld, and theretore

With this information, the state-wide  knowledee of the information com-
management function can maintain a ‘ponents-of MISOE:CDS is important. The =
running inventory of available space for advantage of crossing MISOE-CDS and
expanding occupational education pro- SDS files during interactive policy
grains, not only as a total, but for specific ~ formulation should be made obvious by.
L occupations in spcuhcd gcographlc the example presented in Chapter 8.

f A
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' CHAPTER4 ——
MISOE SAMPLESDATA SYSTEMS

\fO

j(Qlll A. Creager, Elizabethf Weinberger, ,

and William G. Conroy, Jr.

“The sample data systems of MISOE
provide management with most of (the
information necessary for policy develop-
ment in occupationat education. Infotma-
tion of the sample data systems provides
the basis for agsuming causation relation-
ships between process and product, as well

o1 e ” . N
as describing the relationship between

differential levels, of achievement by
students and the resulting impact on both
society and the individual student. Since
it is necessary for managerment to have a
reasenably firm understanding of the basis

~for policy formulation as supported by
‘ thc‘ MISOQOE information systems, a fairly
“thorough description of the sample data

systems will be preseiited in this chapter.

The text of this chapter assumes an

- understandjng of Chapter 2, ard-will not

repeat any of the definitiops and distinc-
tions offered in that part of this pyblica-

tion. This- chapter is divided into four -
parts, and they are: ‘

~ Ty

'El{lC
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a ~—

b

1. A description of the saniplsand research

design of the MISQﬁ:;mple data systems,

including a specificat ;_of the size of the
sample; . ’

)

A comprehensive outline of the variables in

each of the IPP] components of MISOE, as

well as the rationale for their selection;

3. A brief statement about the MISOE
security sateguard  system which s

designed to protect the privacy of subjects

{n the sample data systems; and

4. Pxamples of generated variables (Gen

Vars). an important part of understanding

the scope and power of MISOE sample
) data systems. ,,
§ The MISOE sample data systems are
not considered an éxhaustive list of
potentially significant variables within the
IPPI elements. Nowhere is this more
evident than within the process com-
ponentg However, it wag necessary to
attaip élosure, such that initiation of tite
first cohort could be achieved. The sample
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data svstems descrlbed below are ehought
of by the MIS()E statf as first.generatiol
MISOE, wich the obvious expectation thaft
those who follow this pioneering effor
will lmprovc upon the first generation -
range . of  variables. Nonctheless, the
MISOE sample data systems are offered as

. a reasonable information basis for policy
. formulation in occupational educ1t10n at

the state level. -
As managers explore the e’(perlence of
occupational education as describéd by

programs, it is hoped that ne urider-
standings will be launched which will
make demands for different, information -

" in future MISOE gener'mé'ns. ‘In . the

meantime, the MISOE sample data sys-
tems described within this chapter set
boundaries of alternatives for policy
development with MISOE. The sample
data systems constitute'a major part, of

"the range of symbols which are available

for' computer assisted policy makmg in
occupational edugation. .

Sumple and " Research Design of the
Sample Data Systems
¢
Occupatlonal education is not just a

'productldn line for gadgets per unit of -

time, biut a complex process of Luman
development with wide ranging social .
consequences. The sample data systems
are designed to provide a rich information
base necessary to understand the likely
consequences of policy alternatives for
complex+human beings. To keep a system
of data collsction, storage, analysis and
retrieval mauageable under logistic “and
cost constraints, the information.describ-
ing the characteristics - of occupational '
education programs, the students served, "

‘the capabilities achieved and the social

impacts oftlle students over futuretime is

dle_sampledawwmsiremhe_pe;spec-‘_dld_nm_uw

‘tive of current policy needs for future

developed on a sample, rather than a
census basis. It is for this reason that
sample data systems have been so named.

The sampling design for -~ MISOE
sampling data systems (MISOE-SDS) was
developed to attain a probability sample
for occupatlon'll education within a state
which is of sufficient size to pérmit
scientifically viable samples of students,
teachers and administrators ‘within and

_among occupatlonal programs, as well as

for a comparison group of students who'

Further; the sample has to be sufficiently
flexible 1o~ allow analysis to be targeted
upon specific levels, e.g., secondary, post-~
secondary and adult, or for programs

_within levels, for example, automechanics
~or data processing.

A two-stage sampling desigh has been
adopted. At the first stage, schools are-
taken as the primary samphng unit and
are stratified dlsproportlonately into

“twelve strata. Each strata is defined by

type of schodk

shown in Flgure
With ‘comprehensive schools defined as”

schools which include students enrolled in

and commumty size, as

both occupational and  nonoccupational,

education and self contained secondary

schools “including only students enrolled’
in toccupational education, schools were -

selected in. each strata by recourse to a
published table of random numbers. A
varying sampling ratio from six to 100 per

. cent was used, depending upon the distri-
bution of schools in the population in

each strata. It was'decided that each strata
should be large enough to allow represen-
tation of all the occupatlonaJ education
programs at all levels. Howéver, to accom-
plish this a collapse of strata’ was neces-
sary as shown in Figure 2 'for small
enrollment programs at the secondary-
level and all adult and postsecondary level
occupational education programs..

.

nal_education. .
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Comprehensive Schools

Cities and Towns
(1) 75,000 or Greater

A

.

FIGURE 1

- MISOE-SDS STRATA ) ¥

Self Contained
Vocational-Technical Schools

(2) 75,000 or Greater

»
(3) Three Largest Cities
in Massachusetts

(W

(4) Three Largest Cities -
in Massachusetts

n

Cities and Towns Between

(5) 10,000 and 75,000

(6) Cities and Towns Between
100 and 75,000 -

(%) Towns of Less Than .
© 10,000
'

(8) Towns of Less Than
10,000

{9) Regions

(10} "Regions

cell 11
- 3 Community Colleges

Cell 12 \ .
3 County Agricultural Schools

FIGURE 2

- s STRATA COLLAPSE FOR SMALL ENROLLMENT PROGRAMS.
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Before moving on.to- ‘the second stage
of sampling, it is important to understand
relationships between the occupational
education programs iif the sample data
systems, the strata design of the sample
data systems, and: the information dif”
ferences between the sample data, systems,

. SDS(1) and SDS(2). These program$
are as follows: a 2

1. SDS(1L) ixcludes occupational”education
programs at the secondary.level which have
small enrollment; occupational education
programs at the- postsecondary -and "adult
leyéls; and a nonoccupatxonal educition
cofitparison .group at the secondary and
community college levels, These programs

: are as follows: '
SECONDARY . = -
" *Agriculture Production
Ornamental Agriculture
., + Auto Body ¢
» (,osmctology. .

Commercial Art

Plumbing and Pipefitting

Care and Guidance oﬂCTuldren

< Consumer*Homemaking .

Metalworking

POS']SFCO\'D&RY .

Community College‘Non Commumty College
Assdciate Nurse Dental Assistant
Office Educatinn Pracrical Nurse .
Electronic Technology
Electrical Mechanical

Technology .

ADULT T

Supplemental
Office Education
Fire and Safety

Technology Apprentice

Prepuratory
. Office Education
‘Distributive Education

Fireman Training  Carpentry.

Police Science Plumbing and
Technology Pipefitting ©  *

Quantity Foods™ Metallurgy

2. SDS(2) includes only occupational educa-,

tion programs at the secondary level and

-

. . all IPPI information types. These occupa-
tional programs are:

SDS( 2} Programs

Distributive Education

Office Education Programs

Automotive Mechapics Programs

Millwork and Carpentry Programis

Electronics Programs

Electrical Programs

Drafting Programs

.. Miachine Shop Pragrams
9. (:raphxc s Programs

! 10. Quantxtyf%ods Prpgrams

From an lnf&:matlon
SDS(1) occupatignal programs’ at the
secondary “level do not® include process
and TERMOB information. No ‘process
information i -‘gathered " for ~the non-
occupational education: comparison
group. However, " the input and 1mpact
battery for these groups is exactly Jike
that of SDS(2), and expenditure inférma-
tion and the estimation of general educa’™
tional development is included in ghe data

file.

prograins include the same data types as

“F‘?P‘%P‘N.—'

_wsecondary :SDS(1) programs, while stu-

dents of postsecondary, non- community
college programs and adult programs are

_perspective,”

Postsecondary, commumty collcgé’_b‘,‘j

-measured by a special input battery, and -

there is no measure of general educational
development included. It should be noted.
that some programs. occur at different

levels, for example office education and
quantity foods. In total, there are forty
“schools in the MISOE sample data systems
in allstrata, and all informatian for all
levels and programs is gathered within
.these schools. There are about 15,000
'students in all sample data systems, with

approximately 6,500 in SDS(2) and 8,500

in SDS(1). | |
The first stage sampling weights to be
applied to sample data in estimating pop-

ulation parameters are snnply inverse-

v

ode 8L -
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sampling. ratigs. These, liowever, vary by
program and level, because not all schouols
in a stratum offer all programs at all
levels.

The second state of sampling is_to bt
ancomphshed within t]lC;S(}l()()i selected
by the first stage. All administrators and
teachers ASS”lettd with the $DS(1) and
SDS(2) programs in a sampled sghool are

Iy

expected to participate in MISOE. For the -

sampling of administrators and teachers,
the second stage weights are expected to
be very close to unity. Entry level stu-
dents in each relevant program are
/f\nplcd at varvmg ratios, with. Wclghts
equal to the inverse of the bamplmg ratio.
The pattern of samplmg ratios is con-

strained by the total amount of testing

that can be arranged at reasonable costs
for, all schools and programs. It turns out
“that 100 per cent samplmg is possible for
students entcrmg a program - within a
school up to an enrollment of about
" thirty. students. “Beyond that level, the
samp'hnv ratios 'drop off accordmgly It
should be noted that most analysis will be
based on aggregates across sampled
schools and then across strata so that the
samnples on which particular analyses are
based will be of sufficiently darge size to
ensure reasonable precision in aggregate
estimates  of population characteristics.
“However, with fPl
constraints, MISOE has opted to trade oft
some precision” in order to obtain its
richly varied information base.

The weights *actually applied to student

data (or computing aggregate cstimates

apd for: L()udu(.tlllg analyses relevant to
the popuiation will be the product of the

first stage and second stage weights. Given-

the probability sampling design, these

. weights produce statistically unbiased esti-
- mates of aggregate population character--

istigs. Such inferential statistics will, how-

evet; be subject tQ considerable amounts
S { v : \
v »‘:‘l
§oe .
# M - .' .
o
Qo X

xed logistic .and cost .

»

-

. important
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of sAmplmg error.

~Bedause MISOE has decided upon two-
stage  sampling  with ~disproportionate
stratification, the typical formulae for the
standard errors of commonly used statis-
tics, c.g., the standard error of a mean' or
‘percentage, are not applicable. The appro-
priate formalac® arc knawn *for some
aggregate statistics, but require special and
costly computer software development to
make them available in a systematic way,
to the interactive user of the system. The
user will not be overly concerned by these
technical considerations, nor should he be
so distracied. Rather, he may be expected
to focus interest on substantive inter-
action with the data basé to generate,
develop and test policy-oriented ques-
tions. Nevertheless, MISOE plans, as a
part of its own administrative and quality
control responslbllmes, to compute esti-
mates of precision in its aggregate statis-

_ tics “for some extreme and typical cases.

MISOE recognizes its scientific responsi-
bility to report such information in the
appropriate technical journals. ’

It should be noted that if higher preci-
sionis desired, it can only‘be attained at
cohort replacement time and under either
or both of two conditions:

1. More fund¢ are available to permit testing

, and processing data for larger samples; or

2. Sufficient analysis has been accomplished
to indicate which factors now measured in
the data base are unpredictive of educa-
tional quality and impact or are redundant
and can be eliminated from the data base.

The sampling and weighting considera-
tions just described are subject to certain
adjustments ‘for logistic problems that
inevitably arise in a- program of this
magnitude. Allowance has been made in °

- MISGE devélopment for detection and

treatment of such problems. Much more
is the fact that additional
weighting factors are requlred for reph-
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cated impact measurement.
because the students are no longer under
the jurisdiction of the schooland must be
Cf.-mtacted by ail. Because respoonse to
mail surveys is not a random process, the
additional weighting factors must do
double duty, adjust aggregate counts for

‘the amount of nonresponses, and correct

for the bias due to nonresponse. For-
tunately, MISOE will have extensive in-
put, process, and product information in
terms of which respondents and ndn-
respondents can he compared. Given this
information, weights can be developed
based either on actuarial tables defined by
such variables contrasting the two groups,
or on_ regression estimates of the prob-
ab111ty ofg response, given. the character-
istics of individuals in the, shailout group.
The weights are functions’ of reciprocals
of such estimated probabilities and are
applied to the records of the respondents.
For inter-element analysis, the impact
response weights can be multiplied by the
two-stage sampling weights to derive the
appropriate weight for representmg the
original cohort populations.

One of the features of the MISOE
thit the informa-
tion retrieved by tfle manager will have
been weighted in such 4 manner that it is
applicable as estimates for the populatlons
of students and programs in which he is
interesfed, rather than only for the
samples. Thls is accomplished by a system

‘of posting the appropriate weights to the

data files at data entry time.

The research design of the MISOE
sample; data systems is longitudinal. This
means that sample cohorts of students
entering the educational programs noted

- in the previous section are followed over

time through the educational process, to
becorpmg an educational product and
finally entering the social, economic and
cultural life of Amerl_can society and

“This arises

makmg their impact upon that society
over time. Thus, MISOE sample data
systems obtain extensive ‘data on the
input characteristics of students;as well as
on such measurable aspects of the educa-
tional process as teacher and adminis-
trator characteristics, physical environ-
ments and instructional strategies. Then,
MISOE measures the quality of the

‘product with a unique combifation of

traditional and  criterion-referenced
meagurement techniques. Finally, MISOE
sample data systems obthin extensive data
at subsequent” points in time {1 year, 5
years, 10 years after program completion)-

.describing on-the-job performance and the
many sspects of the former student’s life A

as a citizen. Such impact information also
describes the return to society of its
investment in the student. ,

The major advantage of a longitudinal

research »design is the connectablhty of

the data pver time for each student in the -
cdlort, such that the complex and
real-life progess is mirrored by the data
system. Thus) analysis is not confined to
within input, procgssNproduct, or impact,-
but can-also 'be carried out across these
elements, to ‘'describe the crucial relation- .
ships requlred for poligy determination.
An 1mp0rtant feature of a longitudinal

_research design is that is allows analysis to

account for individual differences. For
example, students can be differentiated

"by a variety of input characteristics, and

studied as they move through education
and into society. These groupings can be
developed as a result of a differential
impact or achievement. -For example, a
mariager might be interested in' discov--
ering if the cost of training for students
who are of average intelligence but come
from homes supportive - of education is .
very different than students of average
intelligence from homes not supportlve of
education.
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The major:disadvantage of a longitud-
inal design is the time required to obtain
complete data across all elements for a
sample cohort. This design requires
certain risks to be taken in regard to
continuing support conimitments. For-
tunately, one does not have to wait until
all the data are in to perform relevant
analysis. Moreover, the apparent high
costs of a longitudinal design are offset by
the ‘benefits of connectability as noted
above. . -

For instructive purposes, a brief com-

parison with a longitudinal research design it gathers ana-

to. two other- design alternatives is now
offered. These two research designs are
called cross-sectional and assessment.

In the cross-sectional design, the four

elements (input, process, product ‘and

impact) would be separately measured,

each with a different sample cohort’

having passed through the system at dif-

" ferent times. Not only is there no real

connectability across elements, but one
must make some dubious assumptions,té
the effect that there are no temporal
changes jn the culture that might effect
different cohorts educated at- different’
times, that one cohort is equivalent to’
another in input characteristists, and that
all cohorts have experienced the same
educational process. Also, if all féur ele-
‘ments were measured on different cohorts

~ at the same time, it would be very costly

"and very difficult (lofgistically) to obtain

the rich variety of information on any of

_the four elements that is possible under a

longitudinal design. Moreover, it should
be recalled that some large and expensive

- studies have been severel‘y «riticized for

trying to make causal inferences from a
cross-sectional data base.”:

.

The assessment design is primarily con=
cerned with ascertaining what progress
‘ students have made toward the attain-
ment of selﬁcted educational objectives.
Thus, “census-like” data #re obtained on
sarples of such groups, usually focused
on what ‘MISOE calls . product data.
Assessment is- typically. not designed to
evaluate the effectiveness of the educa-
tional process, but usually. seeks to esti-
mate educational attainments of groups of
people. Therefore, in MISOE terminology,

1 .

with only a few demographic character-
istics .(like age and grade level) to define a
few subgroups of interest. Its data are not
connectable. :

Like MISOE product data, assessment
tends to use criterion-referenced measure-
ment of defined educational objectives.
As diagnostically useful as’they are, assess-

“ment data are highly restricted in their
ability to aid management in policy and
decision + making purposes. The longi-
tudinal design includes the positive values
of both cross-fectiofial and assessment
designs, but provides a basis for differ-
ential analysis, using the individual stu-
dent as a unit of analysis. A longitudinal
research design reflects stages qf_lgrowth
for individual and complex human beings
through life as a student and on into
citizenship. Non-longitudinal ggsearch
designs are severely-limiting for interactive

. analysis and- make.it virtually impossible

to- do -any analysis across elements. The
policy-making example of Chapter 8
should make clear the advantages of a
longitudinal research design in supporting
an  interactive information system
“designed lto support policy: formulation.
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Sclection and-Specification-of HRFariables—

Constderable detail is provided in d(.‘bLl’lblIlU the selection process of the input and

‘process batteries, as a way of indicating the care with which MISOE has been

constructed. Less attention is paid to product variables, as they have Alrcady been
described. Impact is measured by twq instruments, and therefore does not require the
same breadth of coverage as input and process. A reader is advised to skim this section
of the publication until after he has had an opportunity to become involved in the

" simulated, policy-making experience of Chapter 8, unless he has a particular interest in

the scope of the MISOE sample data systems. This chapter does provide a statement of
the range of information available to mtcmctlvcly supp(nt p()lu.y formulatlon and is

therefore a useful reference. .

Input Batteries Because of the wide range ()f‘lges included in the MlS()E SDS(1)

. md SDS( ’\ sarnnleq ,)nd hm -ause_the_adult. education programs differ in dur: \hnn and

Q

ERIC

RRA 11701 Provided by ERIC
L) . :

content $fom seconddry and postsecondary community college Jevel, programs, two-
MISOE fnput batteries were assembled. MISOE Input Battery I is to be administered

to SDSAl) and SDS(2) students at the secondary and postsecondary cominunity
. college Jevel. Tuput Battery II is to be administered to SDS(1) students at the adult

and pe(stSLconddrv, noncominunity u)llcge level. The individual - instruménts that

comprise the batteries are described in a later section. : :

Several complex factors were involved in the selection of any given commercial
instrument for inclusion in eithér of the MISOE test batteries. One of the major
concerns was that each battery include a comprehensive sample of those measurable

udent characteristics or behaviors which, on the basis of prior research ﬁndmgs or

our current hypotheses, appeared most llkely to be related to product and/or impact

_data. Thus, each instrument included in either of the MISOE input test batteries was
“evaluated in terms of its likely value as a predictor of student outcome or behavior.

A second related consideration involved in the selection of input instruments was
that each of the input batteries include a cohprehensive measure of diverse student
behaviors and characteristics. Thus, it was decided: that each of the input batteries
'should “include cognitive and noncognitive measures, verbal and nonverbal measures,
measures of ability, achievement, personality, values and attitudes, backgr()und
information, lncludmg actors such as socio-economic status, educatlonal and

. occupdtlonal aspirations, relationships with family and peers, etc. .

A third consideration for every instrument included jn the MISOE mput test
batteries wac the psychometric properties of the instrument, particularly reliability”’
and validity. Only those instruments which we adjudged to be psychometrically
sound on the basis of ‘information provided in the test manuals and the independent
reviewers in O. K. Buros’ Mental MMeasurement Yearbooks were included in tlle

" batteries.

A fourth con51deratlon was whether a glven instrumeht conformed to the specific -
needs of the MISOE research paradigm. For example, we had orlgmally intended to
include one of the commercially available interest inventories in one or both of our
input batteries. One of our requirements for an interest inventory, in addition to the
previously stated considerations; was that it be equally directed tdward the interests
of occupational education and nonoccupational education students. After

& . .
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~caretully Teviewing each of the well kmown conmerciatly- avaitable inverntoriesthat ———
met all of our other requirements, it was decided that none of them conformed to this
specific need. We instead constructed out own Occupational Aspirations Inventory
and included it as an item.in our Pupil Inventories. (The Pupil Inventories will be -
discussed in detail ata later point in this chapter.). The Pupil Inventories themselves. -
were constructed in-house because of ou_lgecific requirements. The rationale for our

- selection of thée instruments or commer&ally available parts of these instruments
included in  Input Batteries I and II, respectively, is detailed in the following section
of this chapter. . - :

A fifth consideration, in addition to those already mentioned, involved the amount
of time required to administer a given instrument. In order to keep total battery
administration fime to a minimum, all other things being equal,’ the least .
time-consuming instrument was chosen. Testing time fgor Input Battery I is five,

—-—“onwkx&sehvekd&}%rwﬁk-w%mgém&fegwmm L

The rationale behind selection of commercial instruments included in Input . .

Battery I is as follows: . ’

I. The Cognitive Measures

'As previously mentioned, MISOE is concerned with obtaining a wile range of
cognitive measures in Input Battery I. :
A. The Iowa Tests of Educational Development (ITED) | .
One of our major requirements for an achievement battery"was that it
could be used as a measurement of general educational development in a
' pretest, postgest type design. The measure of general educational develop- -
. : ment is to be administered as part of Input Battery I to SDS(1) and SDS(2)
- . students at the very beginning of their enrollment in an occupational or
nonoccupational education program, These same students are to be retested
on this same measure of general educational development at the end of their
respective ~programs. Comparisons can then be made between the change
scores of .various student groups, for example, ()ccupational vs. nonoccupa-

" tional education students, on the measure of general educational develop-
ment. One of our major considerations in selection for a G.E.D. measure was
that the change score on this measure reflect primarily cuniculum effects .«
given similar student types. However, since the instrument used to assess
general educational development is to be administered on a statewide basis, it
was essential that the instrument which was selected cover a wider range of
‘knowledge than that which would be likely to be encompassed by any given
curriculum. After reviewing each of the major commercially, available
achievement batteries, we narrowed the field down to the two instruments

-+ which appeared to best meet the majority of our requirements. These were:

L

1. The Stanford Achievement Tests High School Battery, and .
2. The lowa Tests of Educational Development, High School Battery
On the basis of the fact that the Iowa had been used extensively for many .

years, whereas, the Stanford battery was relatively new, and because the
Stanford Achievernent Tests are keyed to grade norms, we decided to select
the Towa Tests of Educational Development as our achievement battery.

In addition, the ITED yields a composite score derived from the Reading

» " .
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= : ~Fotal; banguage Arts-Total amdMathematic -scores which was suspected to—
correlate highly with a traditional 1Q measure. MISOE wanted to include an
IQ measure in Input Battery.l as it was felt .that the 1Q score offers a
powerful predictive tool. The MISOE staff is aware of the many legitimate
criticisins of the 1Q when used as a sole measure of aptitude; however, it was
febt that these criticisms were not as apphicable to a test battery which also .
used the Cylture Fair Intelligence Test as a measure of general ability. -
- B. The Differgntial Aptitude Test (DAT) : ?
' " Our primary criteria for multi-aptitude battery was that the aptitudes
measured ot be highly correlated with measures yielded by the Towa Tests of
; Educationa} Development_ (i.c., that it contribute a unique valid variance) and
that it provide measures of aptitudes which were most likely to be related to
o " product or impact data (i.e., its predictive valub.) We narrowed our .choices
down:to the two instruments-which-appeared to-best-meet-ourcriteria-these————
| being: 1) The General Aptitude Tést Battery (GATB), and 2) The Differential
"' Aptitude Tests (DAT). A careful study of these instruments revealed that the

DAT would be preferable to the GATB in terms of the unique valid-variance

} ‘ provided it used in conjunction with the ITED. Based upon this finding, as

L’G . well as a hunch that the DAT would be more appropriate for administration

to the diverse MISOE sample, if was selected as the multi-aptitude battery
instrument. ( - . ' o
After examining the DAT, it was decided to include only selected scales'in
: Input Battery I for two reasons; Firstly, somc_gftﬁh@e aptitudes measured by
the DAT appeared to be very similar to scales included in the ITED. Indeed,
\—/ the combined Verbal Reasoning and Numerical Ability score of the DAT was
found to correlate highly (.80’s) with the composite score of Form X-35 of
the ITED. Secondly, in order to keep total test administration time to a
minimum, while still including a wide range of measures, it was necessary to
. be very selective. L ,
Thus, the first two scales of the DAT which were efiminated were Verbal
- Reasoning and Numerical Ability. The DAT Language Usage Scales were also
eliminated from Input Battery I bécause of their similarity to related ITED
S’K;alcs. It was also decided that the Abstract Reasonihg Scale need not be
included because it would not add much unique valid variance above that
. provided by the DAT Space Relations score (r=.63) and the k{xlturc Fair IQ
score. b
. It should be noted that we decided to truncate the DAT rather than the
‘ ITED for several reasom® Firstly, the DAT is constructed so that separate
, . scales can be fairly easily administered: this it.not true of the single booklet
/ ITED.”Secondly, MISOE uses the ITEDVin a pretest posttest®design and this .
~ - argued for keeping the .instruments intact in order o obtain the maximum
number of change scores. ,

C. The Culture Fair Intelligence Test - Scale 2 ' oo .
~ The decision to include the Culture Fair Intelligence Test in the input
batteries was based on several factors. Firstly, since, the input batteries«were

1 to be administered to a statewide aaxnple of Massachusetts students of varied

- *
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cultural and socioeconomic background, it was felt that an ability measure
which is relatively unsubject to cultural and socioeconomic biases as is-
‘ claimed in the Culture Fair Manual could be a valuable addition to the
. battery. Secondly, it was felt that a Culture Fair (ie., language free) test
might be a better predictor of the putcome behaviors of thg less verbally -
. oriented students than ability or achievement measures which - are highly
dependent upon command of the-English language. Inasmuch as the primary
focus of the MISOE sample is the occupational education student, and since
it can be hypothesized that many of the students who choose the
uccugational education curriculum are less verbally orientcc’i than students
who  choose the traditional academic curriculum, it was felt that a
nonlanguage ability test might be a more effective predictive tool for this
sample of students. . .
~Afeer we had made  the decision to-include -the ~Culture -Fair; -it-was— ——- -y
necessary -to decide which of the two higher level scales to use and for whom.
According to the manual, Scale 2 is designed, for children 8-14 years old and
. for unsettled (non-college) adults. Scale 3 is designed to discriminate among - .
higher ranges of intelligence from high school age through adulthood. In
order to maximize analysis flexibility gnd because of ithe logistics of the ; S
testing process it was preferred to use one scale for students at ali levels in our
sample. After carefully examining Scalé 3 the staff decided that it would
_ probably prove to be too difficult for the majority of vur sample; Scale 2, on
the other hand, seemed to present the appropriate level of difficulty for the
majority of our sample, but ran the risk of “topping out” with the four-year
¢ bound students and/or the community college students, for whom we
Zrd less apprehensive than the bright four-year college bound students
becatse we did not expect that the community college students would be
significantly different than the majority of the secondary level students.

. Conséquently, Scale 2 was administered to several members of the MISOE
' staff who obtained high, but not perfect scores. It was decided to use Scale 2
for all students in the sample. a
[I. The Noncogr'litive Measures ' - ) .

“The nongognitive measures included in Input Battery I and the rationale
behind their selection are as follows: T
“A. The Junior-Senigr High School Personality Questionnaire’
In the area of personality measurement the choices were narrowed to the
three following instruments which appeared most consistent with MISOE
fequirements: +) The California Personality Inventory (CPI)i 2) The 16
Personality Factor Test (16PF); 3) The High School Personality Question-

naire, (HSPQ). essentially a high:school level form of the 16 PF. The CPl was

highly . praised by reviewers in Buros (1965) for the empirical method by
which it was developed. The 16 PF and HSPQ did not appear td be as o "
- psychometrically sound “as the CPI, but offered other advantages. Firstly, it | ,
was felt that the language used in the CPI might be too sophisticated for some
i . of the" students in our sample- Secondly, the CPI would contribute least in
tesms of uniqué valid variance to the battery. Therefore, it was decided 'to

climinate the CPI from consideration, ‘

Corel
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*See Security Safeguard System later on in this chapter.

. The Student Master Identification Form (SMIF)

Omeeagain, because of thie Togistics of thie testing situation and the desire
to ‘maximize analysis tlexibility, it was hoped MISOE could use only one
personality measure tor students at all levels'in our sample, It was felt that
some of the language in 16 PF might be a problem for certain students. The

“language employed in the HSPQ did not present thig problem. After caretul

examination of the HSPQ questions it was decided that they would be

appropriate for students at all levels and therefore it was decided to use the

HSPQ as personality measure.

. The-Survey of Personal Values and the Survey of Interpersonal Values

The decision to include the two Values Surveys-in the input battery was
based primarily upon a judgement that the values purportedly measured by

these Surveys {e.g., leadership, goal orientation, practical mindedness) might

prove to be of signiticant value. The criterionvalidity data provided in the

Surveys also met all of our other criteria.

>, The Survey of Study Habits and Aﬁtitudcs (S:’SHA)
The SSHA purportedly measures study habits, motivation for studying and .

certain attitudes towardsscholastic activities which are important in the

classroom, The decision to include this instrument in Input Battery I was -
- based upon the assumption that the’ attitudes measured mighs prove to be

significantly related to.scholastic achievenient and that this instrument might
therefore contribute to the predictive value of the battery.

The SSHA is available in two torms, a high school fornr and a college form.
After reviewing both forms it was decided that the high school formn could be
used for studentstat all levels in our"sample, whereas the college form
contained language that might be too sophisticated for some students. We
therefSre decided to use the lrigh school form.

II. Inhouse Instruments Reveloped for Input Battery I

As previously mentioned, MISOE developed its own instriments in those

instances in which cdnlmcrciulfy or otherwise available instruments did not meet
stattf specifications. : '
.A. The Cover Sheet ’ -

The necessity for the Cover Sheet which identifies name, address and
birthdate was created by the decision to employ a security link system for
MISOE data. The main purpose of the Cover Sheet is to enable the link
agency to assign a permanent identification (PID) number to a given person’s
data.* ' '

T4

The Student Master Identification Form contains information about those
basic and personal student characteristics which could be used to classify
students for research purposes. This form is ylso used to identify the unique
program in which a given student is enrolled, and, for occupational education

students, the student’s grade and US()'E code configuration. o, s

.

’

v

—survey- manuals- also-presented-interesting research - possibilities. The Values
3
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. The Massachusetts Pup!l Inventory

Early on in the developmental spage of the input batteries it had been
decided than an attempt would be made to assess those contextual variables
{i.e.. variables describing those experiences or conditions in a student’s life
which are exterior to the current school experience) that appeared most
likely to be related to pupil outcome belhaviors. Some of the contextual
variables sought were: peer group influence: relationship with parents;
socioeconomic and educational background data. etc. In addition, it was
hoped that the pupil inventory could contain the following additional
information that was not obtainable from our ether instruments: educational
aspirations of pupils, peers and parents: pupil occupational aspirarions and
pupil self concept. ’ ‘

None of the previously available pupil inventories that were exanined

“éombinied all of the infioination that we sought, We' therefore decided- to

The
Battery

i. The Cognitive Measures

A.

B.

construct our own pupil inventory using questions from previously available
questionnaires, as well as/Jite\n\s developed inhouse. '

[tems from previcusly availgble questionnaries were used whenever possible
because it was felt that this would increase the reliability of our instrument
2id reduce the necessity for conducting large-scale reliability studies. The
pupil inventory was field tested in various stages of development on
approximately 500 secondary level students of varying levels of ability. Some
of these studepts were given the inventory in very small groups and interacted
with the deve{oper on these questions which presented problems. The other
ctudents were told to comment in the margins whenever they had a problem
with a question. All of the questionnaries were carefully examined; the final
copy reflects all necessary changes in content, structure or language of the
questions as revealed by the field-testing process. ) .

Rasionale Behind Selection of Comunercial Instruments included ih Inptit
I1 is described below:! ’ ’

The Culture Fair Intelligence Test ' ’
The same rationale for selecting this test for Input Battery I applies to its
inclusion in Input Battery II. '
The Differential Aptitude Tests (Form L) . o .
Two additional scales of the DAT in addition to those i.nch?c'_}ed in Input
Battery I were added to Input Battery II. Thesc are: 1) Verbal Reasoning, and
2) Numerical Ability. These scales were added to Input Battery It for the
following reasons: Firstly, the absence of the ITED in Input Battery Il
necessitated the addition to Input Battery I of measures of the very basic
Verbal and numerical skills obtained in Input Battery I from the ITED.
Secondly, the combined verbal reasoning plus numerical ability scores yielded
by the DAT provides a measure of general scholastic aptitude or intelligence.

'Igput Battery ILis basicall‘y a truncated version of Input Battery I. Thereforey the rationale for the
sglection of most of the instruments included in Input Battery II has already been discussed in thes
y ; Al

. .
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It was felt that this score, like the compdsite score yielded by the ITED might
be a powerful predictor of student outcome behaviors. '
II. The Noncognitive Measures * '
Because the total testing time allotted to Input Battery 11 is much less than
that allotted to Input Battery I, it was decided. that the numiber of noncognitive
- _ measures included in Input Battery II be quite limited. It was decided that. the
_two Values Surveys included in Input Battery I should represent the noncognitive
measures in the second Input Battery for two reasons. Firstly, these two
instruments appeared to be the most appropriate noncognitive measures available
. in Input Battery I for the adults in our sample. (Whenever possible we wanted to
use the same instruments in both batteries to maximize analysis flexibility).
Secondly, it was felt that the variables measured by these Value Surveys had the
greatest potential predictive value in terms of stydent outcome behaviors. The
rationale behind their inclusion in Input Battery I also applies to their intlusion
in lput Battery II. ‘ - . '
III. Inhouse Instruments Developed for Input Battery I’ : -
The "Cover Sheet, Student Master Identification Form and an adult level
version of the pupil inventory (The Massachusetts Adult Level Pupil Inventory)
were included in Input Battery IL for the same reasons that they weré included in
Input Battéry L. It should be noted that the MALPI was ficld tested in the same
manner as the MPI, with a sample of approximately 100 adult level students.

L 4

A Look at the nstriunents

. This section will detail the scores or variables generated by each of the instruments -
included in each of the Input Batteries. The psychofnetric properties of the
commegcially available instruments will not be discussed as this information is readily
available from the test manuals as well as other {ndependent sources. It should be noted
at this point that the decision was made to inclyde only raw scores in the input section
of the MISOE data entry system. . - . :
Input Battery I : : o
A. The lowa Tests'of Educational Development, N _
~ The 13 ITED scores to be entered in the in ection of the MISOE ‘data
system - for all students, except adults and noncommuiity college, post-
secondary students are:
Reading Comprehension Score
Vocabulary Score
- Reading Total Score (derived from scores 1 and 2)

[

Language Usage Score -

Spelling Score .

Language Arts Total Score (derived from scores 4 and 5)
Mathematics Score . )

Composite Score (derived from scores 3, 6. and 7)

Social Studies Background Score .

Social Studies Total Score (derive® from scores 1 and 9)
Science Background Score -

ot r !
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12. .Science Total Score (derived from scores 1 and 11)
13. Use of Sources Score
B. The Differential Aptitude Tests, Form L

The 3 DAT scores included in Inpgl Battery 1 are: X
. 1. Mechanical Reasoning Score \
. 2, Spatial Relations Score

3. Clerical Speed ‘and Accuracy
-C. The Culture Fair Intelligence Test, Scale 2, Formn A
The 5 scores yielded by this test are:
-1. Series Score
2. Classitication Score
3. Matrices Score" e
. . 4. Conditions (Topology) Score
5. Total Score (to be converted into 1Q score)
D. The Junior-Senior High School Personality Questionnaire, Form . 1
The popular terms for the 14 primary scorss to be included in the input data
system for Input Battery I students are:
1. Factor A Score (Reserved vs. Warmhearted)
% 2. Factor B Score (Dull vs. Bright)
Muc’tqr C Sgore (Affected by feelings vs. Emotlonally stable)

4. Factor D Score (Undemonstrative vs. Excitable)
5. Factor E Score (Obedient vs. Assertive)
6. Factor F Score (Sober vs. Enthusiastic)
7. Factor G'Score (Disreggrds rules vs. Conscientious)
8. Factor H Score (Shy vs. Adventurous) d
9. Factor I Score (Tough-minded'vs. Tender-minded) .
10. Factor J Score (Zestful vs. Circumspect Individualism) '
‘11. Factor O Score (Self- assured vs. Apprehensive) )
. 12. Factor Q, Score (Socially group dependent vs. Self sufficient;)
~ 13. Factor Q; Score Uncontrglled vs. Controlled) .
14. Factor Q4 Score (Relaxed vs. Tense)
E. The Survey of Interper\onal Valu?s
. The 6 values s scores yielded by this 1nstrument and thelr deﬁmtrons as offered
in the manual are:

1. Value for Support Score Being treated with understanding, receiving
‘encouragement from other peop]e being treated with kindness and
consideration. PR

2..Value for Conformity Score: Domg what is _socially correct, followmg 5
regulatxons closely, doing what is accepted and proper, being a con-
- formist. -

3. Value for Recognition Score: Being looked *up to and admired, bemg

considered important, attracting favorable notice, achieving recognition.

#, 4. Value for Independence Score: Havmg the right to "do whatever one wants

~ to do, being free to make one’s own decisions, bemg able to do things in
. one's own way. : , ‘ .
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R ~ 5. Value for Benevolence Scorer Doing things for other people, sharing with
others, helping the unfortunate, being generous. .
6. Value for Leadership Score: Being in charge of other people, having
authority over others, being in a position of leadership or power.

"

D The .\'urm'y.u_ffI’ers(mal Palies
“The 6 values scores arp:

1. Practical Mindelness

2. Achievement -

.o _ 3. Variety _
4, Decisiveness “ ;
5. Orderlinéss , ‘
) 6. Goal Orientation e
r G, The Survey of Study Habits and Attitudes, Form H

The 7 scores yielded bixghis instrument are:
1. Delay Avpidance Score
2. Work Methods Score
. 3. Study Habits Score
4. Teacher Approval Score
5. Educational Acceptance Score
+ 6. Study Attitudes Score
’ 7. Study Orientation Score _
- H. The Massachusetts Pupil Inventory (MPI)

the final section of this chapter.

- Suggested Generated Variables from the MPI

corresponding MPI itéms. Next to each item.is listed the variable name. "H¥s+
~merely a suggested list, and more information on item combining is discussed in

L _ ) Below are listed suggested Generated Variables measured by the MPI#&%‘;&:

"MPI Items

v

1. General Student Background Information 1,2,3,6 : i
. 2. Student Educational Background Information 11,12,13,14,15,16
- 3. Financial Status of Student 4.5
- 4. Foreign Language in Home , 6,30
5. Educational Aspirations of Student, Mother, Father, peers. 17,41,62,63
6. Independence of Student ) 419 o
7. Socioeconomic Background § 20-29 ° S
. 8. Educational Example of Older Siblings, Parents 33,35,51
) 9. Peer Group Factors _ 36,37,38,39
. 10. Self-concept i ‘ 40 '
e e e~ Sryrtat-Activities e s 454344
“ 12. Family Financial Matters 53,54 :
~ 13. Relationship with each Parent 55,56,57,58,59,60,61
. 14. Parental Interest in School Work 64,65 . '
15. Control of Environment : , 67,68,75 '

_ Since Input Battery Il is a truncation of Input Battery I, it is unnecessary to include a
list of the subscores. It should be noted that there are twa subscales of the DAT added,
Verbal Reasoning and Numerical Ability. The MALPI does contain some differences
from the MPI, but essentially the two instruments obtain the same information.

i
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Process - Process information is to be collected, in tén high-enrollment occupational
education programs and to include only variables-that are common across all progratns.
It was felt that this design offered tlie  advantage of enabling comparisons of the effects
of a given process variable in different. programs, and thus contributes to analysis
flexibility. Future generations of MISOE deve%opmenf can deal with specifying process
variables within particular programs. :

One additional.constraint-upon the choice of process mix variables was the fact that

to establish the ability of a given procgss variable or of the individual variables which
constitute a process mix to predict achievement as measyred by product data, it
followed that the process variables which .we: chose to investigate should be those
wvariables which eould be examined on a time series basis over the length of a given
cohort’s program, or those process variables' that remain relatively stable over
L time. . Therefore, we eliminated from consideration all process variables which
were unique to a given time period within a cohort’s program (e.g., the

of those variables which could be repeatedly measured over the length of the program
(e.g., X teacher age). ' : ¢ :
The process variables which were finally selected fell into one of two following

non-construct-type process variables were defined as “those unidimensional process
variables which are relatively easily measured or assessed (e.g., teacher age, number of
years and type of previous work experience, etc.) The construct-type process variables
were defined as those multidimensional conceptual process variables which because of
their complexity are relatively difficult to quantify or asses /~.g., teacher morale). It was
our belief that these complex, multidimensional construct-type process variables offered
the most promise in terms of their ability to predict, the criterion measure.
w A Review of the- three MISOE Process Batteries .- Three process batteries were
developed for.the purpose of collecting process information. These batteries are: The
Teacher Process Battery, The Administrator Process Battery and The Student P
Battery. Each battery consists of a grouping of self-report questionnaries or inyefitori
« . Other types of measures had been’considered for the collection of process dat« but ha
ultimately been rejected for first generation MISOE. ‘ '

)

' A. The Teacher Process Battery ‘ ) . \J
' 1. The Massachusetts Occupational Education Teacher Survey (MOETS) .
: o _ The MOETS represents a combined version of two earlier instruments

e developed - by MISOE Staff: The Massachusetts Teacher Inventory and the
Occupational Education Survey. The major ‘process variables included in the
MOETS are: . o I , :
a) Teacher Background: This category of process variables includes informa-

tion concerning educational attaimment, previous work experience, degree .

of inbreeding (a construct type variable which assesses the extentito which

a given teacher is a product of the locality in which he/she teaches.) - .
“b). Cgrent Professional and Extraprofessional Work Activities: Included in
" this group of variables is information concerning teacher load (i.e., amount

- -

b . J

the MISOE research design specified product data was to be collected only onceat the
_end of a given cohort’s program. Since gne of MISOE’s stated objectives was to be able-

extent of teacher-pupil interaction in a given class), and concentrated  instead .

categories: mon-construct-type process variables and construct-type process variables. The -

n
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: ' And type of current ted(.hlng dCthltleS) a-nd extent of rhoonlighting
' activities (i.e.,.amount of time spent working on other jobs concurrently
with teaclung)
, ¢) Teagher Activities Dll’t.c,ted Towards Keepmg Abreast of Recent Develop-'
- ments'in His/Her Occupational Area Specialty Subject: This construct-type
process variable attempts to assess the exsent to which and the means by
.o which occupational education teachers keep up with the recent knowledge
and practices that develop in their trade area. The hypothesis is that the -
extent to which occupational education teachers keep up with their trade
will bé’ significantly related to pupil achievement (i.e., teachers who keep
up with their trade will be significantly more effective as measured by pupil
‘ performance on impact objectives). A committee of occupational education
A “ . teachers were consulted in order to determine the range of activities in
which teachers engage in order to keep up witli new developments in their
- trade areas. The questions were developed using this 1nformat10n
. The Teacher Program Questionnaire (TPQ)
The TPQ is a semantic differential attitude scale developed by Dr. Ralph C.
- Wenrich of the School of Education at the University of Michigan. Originally, :
s . " the scale was used to assess attltudes toward occupational education. We, are J
. using the scale to assess, in_this cade, the positiveness of a given teacher’s
attitude toward the particular -occu ational education program that is his/her
. teaching specialty area, as measured ﬁy a single score representing an average of
N ~+ his/her response to eacll of the twenty scaled items. ‘ Lo
" ' 3. The Imdge of Vocational Education Questionnaire (TVE)
: a _ The IVE is a Likert scale attitude questionnaire, also developed by Dr.
- . Wenrich, to assess an individual’s attitude toward vocational education. We will -
. use a single average score to represent the positiveness of a given teacher S
' attitude toward occupational education-in general.
4. The Purdue Teacher Opinionnaire (PTO) -
" The PTO is a commercially available -Likert-type attxtude questionnaire .
which js designed to provide a measure of teacher morale, The PTO met
-+ MISOE standards in terms of being psychometrically sound and was included A
in the Process Battery because it was hypothesized that teacher morale might B
be found to be’significantly related to pupil achievement.
~ 5. IQ as Measured by the Verbal Reasoning Scale -of Form L of the leferentlal
, —Aptitude Tests -

MISOE staff examined several commercially available short-version IQ tests
in our search for an appropriate instrument to include in the Teacher and
Administrator process batteries including, the California Short Form Tests of
Mental Maturity, the Otis-Lennon Tests of Mental Ability, the Otis Quick

* Scoring IQ Test. MISOE was ‘particularly interested in obtaining a measure of
'verbal 1nte111gence Coleman (1966) had used a measure of verbal fadility of
teachers in his 1966 study and had found some relationships between this and
student achievement. We hypothesized. that a measure of teacher verbal
rkasoning might be even more positively related to ‘pupil achievement.

The Verbal Reasoning Scale of the Differential Aptltude Tests is aimed at_

W
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the evaluation of an ability to abstract or generalize and to think construc-
rively, rather than at simple fluency or vocabulary recognition. It appeared to
be the type of measure that the staff had been looking for. The only

reservations were: firstly, wyuld the test provide adequate discrimination given -
our sample “of teachers and administrators, {ie., would it top out?) and,

secondly, would the teachers and administrators resent taking a test which had
been administered to part of our student sample? ‘

‘The Differential Aptitude Tests are} according to the Sixth Mental -

Measurement Yearbook (Buros, 1965), appropriate for grades 8-13 and adults.
Furthermore, several studies arg reported in the DAT Manual om the

appropriateness of the DAT for administration to college freshmen at %everal
A:LC

- different types of schools. In addition, we.examined the content of the,Verbal

Reasoning Scale and decided that it probably would be appropriate for' our

- sample of teachers and administrators. This decision was also based upon the

fact that the Verbal Reasoning Scale correlates quite highly with other
measures of verbal IQ, as reported in the test manual, and it has been sHown
that Verbal 1Q scores are fairly stable ove? time. Our second concern that
teachers and administrators might resent being-tested on an instrument given
to the student sample was mitigated by the fact that there would be a
considerable time lag between the student and téacher administrations.

. The Planning Activities Sheet for Teachers and Administrators (PASTA).
One of the construct-type process variables which we decided to investigate

in first generation' MISOE was termed ‘“Planfulness.” Travers states in An
Introduction to Educational Research (1969, p.42) that “the emerging
concept of the curriculum held by research workers and others is that it

“consists of all the planned conditions and events to which the pupil is exposed
‘for the purpose of promoting learning...

k2]

It is the planning for those
conditions and events that we decided to investigate .with the Planfulness
process variable. ' ‘

The decision to investiggte-the planfulness process variable was based upon -
- the hypothesis that the amount of planning and/or the type of planning

activity engaged in by teachers might prove to be significantly related to
student outcome behaviors (i.e., achievement as measured by product data).
There is a definite dearth of previous research in this area as was discovered
when we conducted a search of the literature for studies relating the benefits
of educational planning to student achicvement. ' '
Two interactive dimensions' of teacher planfulness to be examined in ¢the
process research design are: co . o
1) The Planning Mode: How many hours df planful activity occurred under
each of the fgollowing planning modes? '
a) By the teacher planning alone? S
b) By the teacher planning with others at an administratively initiated
meeting (initiated at the department head level or above).
c) By the teacher planning with others at a nonadministratively nitiated
‘meeting (initiated below the department head level).

e
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2) The number of Plauful Hours Expended in Each of Nine Areas of

Educational Attivity ’

The educational plannmg areas selected for inclusion in this instru-

ment were those major planning areas which we hypothesized would be
. - most likely to be related to pupil achievement. A committee of
occupational faculty met for one month on a weekly basis with a MISOE
staff member to help determine which educational planning activities
should be included in the instrument. It should be noted that the PASTA
was deéveloped for administration to both teachers and administrators.
. Thus, the educational planning activities chosen were, in addition.those
that are performed by either or both of these groups. The planning
" activity variables measured by the PASTA are:
1. # Hours/week planning instructional activities.
+ 2. # Hours/week plarining which occupational capabilities are to be
attained by students.
3. # Hours/week planning student evaluation. ,
4. # Hours/week planmng the sequencing and/or coordmatlon of
" {earning tasks.
5. # Hours/week plarining budgetary matters.
. 6. # Hours/week. plamung for instructional materials to be used by
students.
7. # Hours/week planning student d15c1phnary procedures.
8. # Hours/week planningstaff policies.
9. # Hours/week planning sclledullng
The unit of measure employed in the 'PASTA is the self-reported
number of planmng hours spent by a given teacher or administrator on
"each of the nine areas” of educational activity by each of the three
planning modes. The total number of planning hours ky each of the
three modes will be investigated as a process variable as\will the total
number: of planning hours expended on each of the niné\educational
activities. The overall number of planning hours is a thi
variable value yielded by this instrument.
B. The Administrator Process Battery ‘

The -Administrator Process Battery is essentially a truncated version of the
Teacher Process Battery developed for administrators above the Department Head
level. (Department Heads are considered as teachers rather than administrators,
with the exception of the Planfulness instrument previously discussed). The
instrument ificluded in the Administrater Process Battery are: ‘
1. The Massachusetts Administrator Inventory (MAI) -

This instrument is a truncated version- of the MOETS and includes
informatioh on educational and occupational background as well as the
inbreeding ¢onstruct-type process variable discussed earlier in connection with
the MOETS. The remainder of the Administrator Battery contains instruments
used in the Teacher Process Battery. ‘

2. The 1mage of Vocational Education Questlonnalre (IVE)
3. 1Q As Measured by the Verbal Reasoning Scale of Form L of the DAT

process
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4. The Planning Activities Sheet for Teachers and Administrators (PASTA).
Q . C. The Student Process Battery ' . .
| The Student Process’ Battery consists of two instruinents which attempt to
*r . assess student attitudes. ' '
1. The Student Program Questionnaire (SPQ) e ‘ :
This .»inst'rume!ic is identical to the semantic differential type Teacher -
. . Program Questionnaire employed in the Teacher Process Battery except that it
b attempts to “assess the positiveness of a given student’s dttitude toward the -
h - -particular educational progress in which a student is enrolled.
2. The School Sentiment Index (SSI) -+ . * ' : -
) The School Sentiment Index was developed as a criterion referenced
measure by the Instructional Objectives Exchdnge of the University of -
. California at Los Angeles. The SSI is a'Likert-type attitude scale containing 83
s statements.which pertain.to five aspects of student attitude toward school. The
five subscale scores yielded by the SSI are described'as follows: "

a) Attitude Toward Teachers - ie., one’s subjective feelings -about teacher
behavior with respect to mode of instruction, authority and control, and
the interpersonal relationship of teacher to pupils;

b) Attitude' Toward Learning - ie., one’s attitude toward the learning

' experience, independent. of attitude toward school, teachers and subjects,

as reflected in intellectual curiosity, willingness to study, .voluntarism,
interst in problem solving, etc., . s
Attitude Toward School Structure and Climate — i.e., one’s attitude toward
his school as a social center,a rule-making and rule-enforcing entity,-and an
extracurricular opportunity system, . o
Attitude Toward Peers - ice., one’s feclings regarding the structure and
climate of relationships within the peer group, rather than toward

particular individuals within that group. ' T

e) ‘Attitudes Toward School in General — i.c., one’s general orientation toward
schooling, independent of a particular school. In‘addition, a single total

. score can be obtained yielding a global estimate of attitude toward school.

We came across the SSI in our search for an instrument to assess’student
attitude toward school. We were impressed with its comprehensiveness in terms
of assessing attitude toward many aspects of the school situation. Our only-
reservation was that, because of the criterion-referenced nature of the
instrument, there ‘was no description .in the manual of the psychometric
properties of the instrument. However, it.was decided that since this
information was not available we.could use our own future data to_obtain
reliability and validity estimates for this instrument. ’
Product information has been previously ¢

[g]
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described and will only be briefly
~overviewed here. It includes: ‘ ‘ : .
1. Number of TERMOBS completed per student, as moderated by quality scores.
2. A measure of General Educational Development (ITED).
3. Completor/Noncompletor. . ' o
All product measures are developed on SDS(2) students, with SDS(1) secondary
~ students and postsecondary, community college students yielding both completor/

o
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=noncompletof ‘and general educational development data. SDS(1) adults and

noncommunity college, post secondary students are limited by product description-to
completion or noncompletion. : » . ' . _

Impact. The design of the*MISOE sample data systems is probably unique, and
somewhat pioneering, in - explicitly distinguishing the short range outcomes -of
education from longer range impacts of product upon society. There is, of course, the

direct impact on the former student as reflected in his employability, job satisfaction,

and ability to enjoy life and citizenship. Beyond that and, indeed, inseparable from it,
lies the impact on society of having the right numbers of persons available with the

" right skills needed in the labor force, citizens earning steady incomes, supporting their

families at comfortable levels, returning economic values to the state in terms o
productivity, payment of taxes, consumer demand and participation in the social and

“cultural fabric of America.

These and other dimensions are not readily measured with any available
instruments, although various dimensions.have been subjected to measurement by
military and industrial establishments. Therefore, it was necessary to create our own

instruments to ensure coverage of impact dimensions not usually tapped, but needed -

to ensure a relevance and connectability of impact to the rest of the MISOE design,
with all jts variety of former students and with the expectation of studying impact
one year, five year§ and ten years following the end of the program. Impact is to be
studied for both completors and dropouts, and this replication over timesextends the
longitudinal design of the MISOE sample data system, permitting the capability of
analyzing career development and the effects of experience on the individual and
society. - e ST '

Two instruments are used to obtain impact data. The first, in several forms, is an
extensive inventory completed by the former student. One group of questions
concerns the respondent and his life-style; e.g., family status, activitjes, voting
behavior, economic behavior, mobiTi‘t-y and attitudes toward life and work. A second
group of questions concern the respondent’s working career, employment and
unemployment history, types of employers and job satisfaction. There are some items
asking for more detailed information about family. income, goods owned or being
bought on credit, and net worth. Several items are designed to- estimate if the

- respondent was unemployed for.any appreciable length of time, his unique process to

re-enter the labor market. The impact instrument also develops information about a
variety of state services, including welfare, the lottery, etc. =

* The in-house developed impact instrument, the Massachusetts Educational Intpact
Instrument (MEII), also develops information about the student’s attitude toward
education and whether or not he is" continuing his education in some form, and at

*
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what level. There are also a few questions about military Service experience. Finally,
the MEII asks permission ‘of the respondent to contact his or her supérvisor on the
current or most recently held full-time_job, and to provide the name and address of
that supervisor. . ’ )

" The supervisors_named by the respondents are then contacted by way of the
second impact instrument which was developed by the MISOE staff and is called the
Massachusetts Job Evaluation Inventory (MJEI). The MJEI is essentially a job rating

© fotm. This instrument seeks some information about the rater, his opportunity to
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. observe the work of the forifer student and whether the rater has held the same job -
- himself. Following a number of items on which the supervisor rates- the former
student in general terms, he is asked to do so in terms of more specitic traits and
 behaviors. Ratings of the muost specific traits and behaviors by swpervisors are rated
against others on the same job and compared-to what the supervisor believes the job
requires. Each of these traits {s ranked in terms of its importance to the job. »
It is in impact space that MISOE goes beyond the mere assessment of retained
= learning, and asks how it has been put to use. Because it will require some time before
‘ *  sampled cohorts have passed through the system and into what the MISOE staff calls
g impact space, it is planned to obtain a special cross-sectional sample to permit further .
field testing of the in-house developgd instruments, as well as an opportunity to ’ )
develop experience with the logistics’ of implementing a large followup study. The
information resulting from this experience could provide a tentative basis- for a
descriptive summary of what happened to the students from earlier cohorts. Such
information will not be connected in the MISOE longitudinal research design, but it
will be gathered by the sampling design, thus providing a basis for both an assessment
of impact on a crosssectional basis, with an ability to make some inferential

*

connections because of the relationship of the aggregated impact data to the MISOE ' .
sampling design.- ‘ ‘ .
U Security Safeguard System 2. The data files and the name and address
_ : s files will have different ID’s and these
During this discussion of the structure ID's can only be linked by a third file
and content of the MISOE sample data |, - containing the two, sets of ID numbers.
systems, it should be apparent to the . 3. The name and address and link files
- thoughtful reader that the information will be stored in a separate institution
) Supp]ievd by individuals to the MISOE data from the Department of Edueation,
. systems must be handled with great care with its own computer capability and
_ by the MISOE staff. To respect therights data files. ‘ : '
and privacy of individuals asked to pro- 4. All data are arbitrarily coded. .
vide confidential information to MISOE, a 5. All retrievable information is available only
security safeguard system has been in summary form. .
designed. Its purpose is to prevent anyone 6. Special logistics are used to assign and
from being able to associate information _ handle identification numbers.
about an individual with his name and The securiyy safeguard system is an .
. address, while still enabling longitudinal  improved altesnative of the hightly
#ta to be collected and referenced to an  praised safeguard system developed by _ .
“individual’s data record. The system has  the American Council on Education, .

=5 ty -specified-md-iscarrently—--©Ome—BuPont—Eircle; —Washingtof DG
being documented. At this time, we can  The added ctosts for such security are :
‘only share a few of the basic principles of =~ more than -offset by the maintenance of
this system: - . public confidence in MISOE. A manage-
1. ‘Names and addresses needed for impact . ment and information ' system of the
follow-up surveys are kept in a file com-. scope and importance of ‘MISOE simply

pletely separated from the MISOE data ~ cannot af:ford any breach ot §llat con- .
system file; . fidence. ) . ) 3
.- |
Y 3

LERIC o RN

Aruitoxt provided by Eic:




.

4()' . : ' -

. .
Generated Variables “Gen Pars

MISOE, [PPI batteries include a large
numy of instruments, and these instru-
me in turn,
many instances, individual itemns are of
only limited usefulness. Their basic pur-
pose is to describe a, variabke in concert
with other items from an instrument. An
example of a Gen Var has already been
offered with the ‘Massachusetes Pupil In-
ventory (MPI). k was suggested that

_certain items could be summarized to

vield a mcasure of a variable, i.e., ftem

04, 065° dcscnbmg pdrcntal interest in-

school  work.”™ This Tis what MISOE
means by a-Gen Var. .
For many cominercial  instruments,

individual itenmi scores will not be in-

cluded on the student record, only" the
scale score. For example, from the ITED

only. one score for Vocabulary will be
stored in the data files. and this is also
an example of a Gen Var.

Gen Vars can be detcrmim'(\{ a priori
in MISOE by slmply summmg equally
wmghtcd items of an mvcntory or test
instrument, or by some form of analysis.
Gen Vars can also be developed inter-
4Lt1vcly by a user from individual items

of imventories, by TERMOBS, or by sub-

scores of commercial tests. - The usafu-

'
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contain m;mv items. Lo
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ness of this option’ $should become dp-
parent during the reading of (‘,hdptc .

h

Conelusiqn fo

'. 1

This chaptc has  described  the
MISOE  sampie data systems in non-
technical detail. It has not included any
information about costs” or expendi-
tures, a fundamental part of the amplc
datg systems. Tlhis is a purposeful omis-
sion due to the specialized nature of
MISOE cost systems.

“Chapter 5 describes the MISOE -cost
analysis systems in  detail, including
those of the sample -data systems. For
those interested in a full understanding

. of the MISOE sample data systems, a

careful reading of Chapter 5 is recom-
mended. For thosc who are - skimming
their way through’ the four chapters
whiéh describe the structure of MISOE,
the best advice is to continue sklmmmg
through *Chapter 5. However, sipee
economic analysis is basic to policy
“development at the state level, it is advis-
able to know the source -of cost. informa-
tion. The casual reader might .be in-
terested in returning to Chaptcr 5 after

working thr()ugh the polu.y formulatfon
example of Chapter 8.
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CHAPTER 5

ECONOMICS

PUIBLlCVINVESTMENT IN EDUCATION

ANDWISOE COST ANALYSIS SYSTEMS 7,

Gerald Downey

The purpose of this chapter is twotold:
(1) to “provide the reader with an
cconomist’s view of education as a social -
investment, (Part 1): and {2} to ofter a-
description of the basis for MISOE cost
systems, (Part Il). Part I should be of
interest to those concerned in learning”
about some of the economic asgump-

P

tions and principles in cost benefit

analysis, while Part 1T describes the
source of MISOE e¢conomic data. The
reader who is not overly comynitted to .
MISOE (yet) should 'skip Part I, and
quickly skim Part II, such that he at
least has -a “feel” for the source “of

SOE cost information. ' ‘

. PART I THE ECONOMICS OF PUBLIC INVE1STMENT IN EDUCATION

“The improvement in the quality~ of

human capital through education and |

training provides a social rate of return’
through the increase of future output of
the society just does investment' in

fonhmman T capival
cquipmcnf. Regedrch suggests . that the
rate of retufn.on investment in human
capital may be substantially higher than
the retdtn on investments in capital
goods. Theodore  Schultz {1961) states
that investment in education by society
allowed  western  nations  to

has

grow “at a much faster rate ghan with
investment in nonhuman capital. The
Denison study {1962) found that since
1929 improvements in the quality of labor
and capital (technological advance) have

~suetr-as-phat —and-—geconmted-for-over-one-hatf-of—the total e e

cconomic:growth in the United States: it
also suggests  that if -the growth in
population is climinated because it does

‘not significantly raise output, then im-

provement in the quality of labor has ac-
counted for over two-thirds of the econom-
ic growth in the United States since 1929.

oo

*
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. I
Job training oceurs in the private sector
as well as the public sector. For example,
tirms prnvidc both formal and informal

¢ tTllIllIlL, in tllt prn\dtc \L,t[()l' at tll(‘ll Own

~expense. The publit sector also subsidizes

other forms of 1nb tr.unmg “outside the
normal educational process.

Private  Goods, . Collective *Goods,  Fa-
_ternalitics and Public Investment

-

.

The reséurces of our society ar
limited, but at the same time the !
of our socdety are virty tmlimited.

Since the cconomic resources that can be
used for education are also limited. the
problem of public resourge allocation
arises. The economist is interested, in the
public resource d”()(,dti()ll problem and is
l(mkmg for the most efficient method of
training students to be productive mem-
bers of the labor force.

In a market society the vast majority of

goods. and services are met by private
enterprise. If markets are competitive
markets, prices reflect the values of goods
to consumers and marginal costs to the

producers of priyate goods. Food and

. clothing are examples of private goods.

However, there are some goods and
services for which the marketplace func-
tions unpr()pcrl\ these« are collective
goods.  O. Eckstein defines collective
goods as follows: .
These are goods and- services that simply
* cannot be provided through the market. They
have two "related qualities. First. they in-
‘people rather than on an individual basis.
Second. they annot be withheld from indi-
viduals who refuse to pay for them. {Eckstein,
1967.
National defense is an example of
collective good. Each individual inember
of the socices benefits from this service.

a3
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There is no way of withholding this
service from those unwilling to pay for it
as the seller of a private service could.
Thus, the distinction hctwccn a private
g()()d and a collective g\}nd can be based

on an (.‘\(,1[1'51011 prmuple » “’ persons can

be excluded “from benefits of a good or «

service it s considered to be a private
good or service; if exclusion is not pos-
sible it is considered to be a collective
g()(.)d or service.

In some cases price may not reflect all
benefits to be derived from-a good be-
cause it does not take into consideration
the social -benefits of the good These
social benefits are called externalities or
external economies, Where there are ex-
ternalitics  present, price may reflect
marginal private benefits but riot marginal
social benefits. Collective goods or public
goods are extreme examples of this. Since
external benefits are not taken into con-
sideration by the marketplace, the

“reliance upon the private market to sup-

ply collective goods results in a less than
optimal allocation of resources to their
production. -

The previous statemient suggests that in
any situation where some costs or benefits
remain outside of the price-marginal cost

o

decision-making process, resource alloca--

tion becomes inefficient. For this reason,
where externalities are important, public
investment in the production of certain
goods and services may be: necessary in
order to improve resource allocation. *
Several authors have called attention to
the importance of externalities in

pointed out: >
Everybody g,ams from living in a democracy
with an educated citizenry. Also, some of
the . economic benefits of , having an ed-
ucated labor force accrués to employers
theough lower productiod costs, and to
customers through lower prices, though it’s

L evitably have to-besupplied toagroup-of 44%#«*&%%&%%&—*»—
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impossible to determine precise amounts
{Eckstein, 1967}, )

. B. A. Weisbrod has commented similarly:

Persons receiving external benefits from a
student’s educatjon may be divided into three
Btoad gropp%‘\éf"ddgh the same people may be
in “'mare {1) Residence-Related
Beneficiaries - Those who benefit by virtue
of some relationship between their place of
residence and that of the subject; (2) Emptoy-
ment-Related Beneficiaries -- Those who
benefit by- virtue of some employment rela-
“tionship with the subject: (3j Society ih
General (Weisbrod, 1964).

than one:

.

Thus, schooling benefits persons other

than the student. His present family as
well as his future Tamily also benetit. His

children will benefit from the informal .

trainihg they receive in the home. His
neighborhood and his community will
also benefit ffom the social values he
obtained ffam receiving schooling.

If educatidn provides social benefits,
decision-makersshould take this into con-
sideration in the . allocation of public
funds to 'schooling ™t Tis also true that
external benefits may ditfer between

educational  alternatives’  within  and
among schools. "~ '

& B ¥
Public  Iutervention  into  Education in

Order to Redress Imperfections of -the
Competitive System

‘Another major source of market failure
is the presence of serious imperfections in
the competitive mechanism, Education is
one of the areas in which the presence of

3
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market “imperféctions has caused under-

investment by the private sector. There-
fore, intervention has become necessary
by the public sector in order to redress
the imperféctions ’of the competitive
system, Intervention has taken the form
of the  investment of public funds in
providing educational training.

v .

“ ve
.

Aruitoxt provided by Eic:

In a competitive miarkét, workers -

would purchase training themselves - be-
cause they would obtain all the benetits:
However, in an imperfect market workers

may have “imperfect foresight regarding

.the advantages of training and may also
have a short time horizon regarding their

“working life.  Many workers are un-

informed about possible future employ-
ment opportunities due to investment in
training. It may also be true. that fack,of
access to capital on the part of the
workers keeps them from purchasing the
necessary training. lmpcrfcctiuns on the
buyer-side of the labor market (i.e.,
monopoly powdr) may also cause under-
investment in training by workers.
Intervention by the public sector is
" therefore necessary in the area of educa-

tional training. It is necessary ‘in order to

insure that potential social benetits will be
obtained and that no excessive social cost
will be incurred by the society.

Cost-Benefit Analysis and Public Educa-

tion Dedcisions

. ’ s .
* In the private sector of our economy
the marketplace evaluates goods and

services, Inefficient firms thit do not

Csatisfy the needs of consumers do not
survive in the long run. However, the
marketplace is not available in the public
sector to test the efficiency of public
poods. Thus," cost-benefit analysis is used
. as a substitute for the marketplace to test
the efficiency of public goods. Since
education is a public good, cost-benetit

~attatysiscan be—wsed-to evalugtealterna=—- - -

tive forms of public investment in-educa-
tion. . o

As an overview of cost-benefit analysis,
the cost and benefity of sacll form of
public education are estimated.. If the
marginal social cost exceeds the marginal
social benefit, investment of public funds

. . * * 5w

¢
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mav be undesirable. [t the marginal social
benetits exceed the marfnal social cost,
the alternative can be considered from an
investment  standpoint. 1f the marginal
social benefits exceed the matguml s()(ml

< wpst For more than one alternative, the

alternatives can be ranked by computing
the cost- bcnvht ratios or the pay-back
period. Public funds should be first
expended  on the alternative -with  the
im.,lh'-r cost-benefit ratio or the shortest
pay-back pcrmd However, as expenditure
ot tunds increase on one activity, its
marginal benefies drop, thercby rcdmmg
the cost-benetit ratio and dllowmg funds
tn be spcnt on other alternatives. The

benetits per dollar of publi¢ funds should -
e eyuatized aeelic warging T TS Tan be
aveomplished by expanding the expendis
T ture ot publictundsup to the point where

the cost-benetit ratios of all alternatives
are equal. The procedure is to discount
the streams of beneties and costes for cach
alternative at some given rate of interest.
The alternative where disumntcd benefits
exeveded  discounted costs bv the largest
amoant would be selected first for the
investment of the limited public funds,
The aim ot the decision-maker should be
tor allocate the limited public funds avail-
able Tor investment in education in the
most cost etfecrive mantier p()ssiblr. —

Problcnis i thie

Measurement of Cost-and
st fiE \

Meastureinent ot cost presents a pr()b--
lent torscost benetic analysis. The cost of
providing education f falls on the individ--

wal, the comnnmity, and society at Llrgc
However, some of these costs are difficult,
not impmsiblc. to measure dollar
ternts. . Unless all of these costs can be
meastred m monctary terms, it is impos-
sible te measure the total cost of educa-
tion. For instance, the cost of education

5y

Q .

to the individual includes funch and.pin
money as well as the carnings he forcgncs
by remaining in school after tfie legal quit
age - this may be a very substantial sum.
The cost to the unnmumty includes the
current cost of operating the school, the
cost of land and buildings, the foregone
interest that could be carned on public
funds tied up in land, building, and
equipment, and the tax revenues lose if
these public properties  Were  privately

owned. The cost to society at large
cnnsiéts‘ of WBoth individual and com-
mumt\ COSts. ~

Mcasurement of benefits tends to bv
more difficult to meagure than cost. In
cost-benefit analysis the major emphasis is

p'Fxccd On mieasuring - monctary L'Ir"mngs

“and employment behavior, However, it is
_difficult to obtain information on carn-
. ings and cmpl()ymcnt behaviof of students -

over long periods of time, and L()I]lpdllS()n

made between students at a point in time
slmrtly after graduation may bee mis:

Jeading.

It is glso true that education provides
L‘\tL‘lIldl bL‘nL‘hts to S()LlL‘ty wllu_h are
ditficult to "quantify, such as good citizen-
ship. reduction” of crime and dclmquum)
an cducated labor force fors e,mploycrs_
and _the potential for hxgher Tates of -
cconomic growth for the society at large.
There is also the problem ot including all
the social benefits as well as quantifying
these benetits. Even though these social
benefits are difficult to quantify, an cffore
should be made <to develop proxies, or
indices to place a walue on them. How-
ever, these monetary social benefits are
not . taken- into considerationr in  cost-
bewefic analysis but are uséd in the more -
detailed cost- impact analysis.

Disc ulmt Ruies ‘m([ e \tmc'nt Criteria

Since the various investment alterna-
tlvc‘}'vn(\y have difterent profiles "of cost
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and benefits over time, discounting is used
to reduce these tuture flows to their
prescgit value. We would then be able to
look at cacl  tyestment alternative and

compare them to one another. The pur-

pase of discounting is to assign weights to
these profiles of costs and benetits so that
considetation can. be ygiven  to risk and
productivity of the iavestments as well as
the public and private time preferences.
“Generally, more than one dgscount rate is
selected because market interest rates may
Vary n\'vr'timt‘ due to economic condi-
tions aiid changes in the discount rate by
the Federal Reserve Board.

In terms of dnvestment crigeria, three -

basic rules _have been uged for public

PART 2: PROGRAM COST ACCOUNTING FOR MISOE (CDS & SDS)
2

lmportant  groups  witliin - Anrerican
cconomy today arc highly eritjeal of

public education. This criticism comes-

from legislators,  parents,  students,

“expenditure devisianst T the et prosent™

tcﬁchvrﬁ and other” i‘iltcl'cstcd pglrtics. It is -

also true that at all fevels of governmient,
educational expenditures constitute a sub-

stantial part of their total expenditure A

budgers  this is especially true at the

“local Tevel, However, there are also other:

public services that are in need ot these
resources. Since the resources of the
public sector are limited, a conflict exists
in terms of how these limited public

—resoroes—should be allocated. This con-

fliet, as well as the criticism of the quality
of American’ education, will force ¢duca-
Ltors in the future ta provide smore and
better education of how thev-expend the
lithited resources made available to them.
it should also be pointed out that even
within cducation there is a great deal of
competition for the limited public

resources available: at-the sccondary level,

Catademic vs. vocafional-technical educa-

’

Aruitoxt provided by Eic:

. .
value rule. the cost-benefit rule and the
internal rate of return rule. . _

The first two are the most commonly
used. The net present value rule would
¢ seleet investment alternatives where the
present  value  of betetits eaceeds the
present value of costs. The alternatives
can be ranked by the highest present value
first, ete. This technique is normally used
atter the students have been in-the labor
market for a number of years. Where (m]y
the benefits tor one vear are known, the
number of ‘vears the benefits would have
to continue to make up the present value’
of the extra cast could be used as a,
ranking criteria.  Chapter 8 offers an
example which suggests the use of cost-

~benetie amatysis i poticy-formuation e

tion: and at the }'mstsqcnndury fevel,
junior colleges vs. four year colleges and
universities.  There is also competition
betweep fevels. Thus, in order te obtain
their share of the limited public resopirees
available, each educational  alt@Fnative
should be able to demonstrate that it is
‘operating in - an efficient manner. This
requires  a - system of accountability
through, which educational managers can .
“demonstrate that sthey “are achieving the
maximum output possible: with the
limited resources 111;1510 available to them.
The purpose of this chapter is to describe
the cast accounting systgm for stipulating
costs in the MISOE data systems.

Existing Cost and Effectiveness Informa-
“tion  and  the  Needs of  Educational
Decision-Makers .

‘[}\'cqgcntly managers make deeisions on
the distribution of funds to occupational
progranis with limited information on the
cost of the programs or the cffectiveness

. : ,
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of their decisions. There is little evidehcee

that the full cost.of a program or its cost
effectiveness is used for decision making
purposes. , :
Cost information in terms of dollars
spent annually by communities and dis-
persed by the Federal Government and -a
state is usually available. However, this

information is very gross in nature altd

does not adequately describe the cost of
education in such a way that it would be
useful for decision-making. For instance,
at the local level the total cost of individ-

ual programs and the per pupil cost of .

training for individual ~pregrams is gen-

erally not available. Only average current
cost intormation is available by individual

school system. However, administrators
know that substantial differences occur in
individual program cost within and among
schools of various types and by level of
training. The effectiveness of administra-

tive decisions is determinéd by the ability

of program completors to obtain a job (in
most cases any job) and by follow-up
studies whiclt are biased in many cases;
Interviews with voczitionalvé_ldministr,a-
tors at the LEA.level indicate that they
desire information on the cost of pro-

viding training for individual programs’

within their jurisdiction. They also need

’

better tollow-up information on program

completors to determine the effectiveness
of the training provided. (Downey, 1971)
Currently. funds (resources) are allo-

cated on the ‘basis of ‘proposals local .

educational agencies submit. In. many
cases these proposals are of the “blue
sky" variety, and administrators have little
data to compare the proposals and for
making decisions. Thus, it is difficult to

“determine whether a proposal should be

funded or not. What program managers
really need to know is the cost of estab-
lishing new programs and the cost of

y o
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adding additional students to an existing
program that has been established, - Pro-
gram directors also need information of
the training effectiveness of programs
they fund. At the present time managers

- have little, if any idea of how effective

~sehouols-or- i some-cases; -for the- whole—-

training is or what happens to the pro-
gram completors once they enter ‘the
labor market. S '
Thuss it can be concludéd that at the
present time managers ara making decisions
on the allocation and distribution of public

funds (i.e., resources) to occupatiorial

education programs with little idea of the
cost or the effectiveness of their decisions.

Tlte profit motive of the private sector

would prevent this situation from existing

for-very-tong i private: firms: tnthe “page—=-

there was little incentive for public

- agencies such as education to becomec

more, efficient. However, now pressure
from interested parties and g reduction in

the priority list for education makes it .

imperative that education, become-more
etficient in the allocation of its_limifed
resources. Program_ cost-information and
per pupil cost information must be made
available tosvocational administrators for’
decision-making. purposes. They also
should have informration on the effective-
ness and impact “of their: decisions on
society. ‘ '

. It is clear that a major function of the
Management Information System for Oc-
cupational Education is to, improve the
_efficiency of the decision-making process.

Efficiency is defined as achieving the most- -

with a given amount of resources, or
achieving a given goal with the ‘least

amount of resources. An efficient mahage- ,

ment process assumes that all the goals are
in fact staged and there is a regular process
of determining the degree to which these@
objectives and_goals are achieved and at
what cost. It also_assumes that there is a
way of describing the relationship be-

k3



tween elemefits of the educational pro-
gram and educational ontcomes which can
be defined in terms of dollars, Unless
educational managers have access to such
information on a regular basis, we cannot
expect them to béhave in a rational way.
Therefore, a rational management process
for “occupational education is dependent

L upon a eontinuous flow of information

which describes the «goals and ()bjccfivcs
of occupatishal education, the degree to
which they are accomplished, and the

elements wltich, contribute to the accom-

-plishiment of the stated objectives. All this
. . . ot . ~
information must be available in terins ot
cost. N

.-
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individual occupational program within
the school. It contains information on the

grade level and type of student enroled in
the program by USOE code for all grades

below the final grade and the final grade.
It also provides the TERMOBS to be
completed by the tinal grade. The ques-
tion of how long does 1t take to get a
program completed Tn a particular fcupa-
tional program is also answered. Informa-
tion. on.the instructional area(s) used for

" specific student groups in a particular

program is also presented. Thus, instruc-
tional area(s) can be tied tMnt

groups and teaching - staff infdrmatton.
This provides important information for

analysis of pupil/teacher ratios and square

Review Of “MISOF ™ Cérisy Tt "Systein

Report Forms For Expenditurds

There are shree basic reporting groups
within the schopl system - the depart-
ment head, the school principal, and the
swpérintendent of schools. At the depart-
ent level, the basic_reporting forms are
the Fall Occupational Teaching Survey,
the Fall Reéport, the End-of-Year Funding
and Expenditure Report, and the End-o(g-
Year Report. . ’

: he Fall Occupational Teaching Survey
Addes information on the staff charge-
istics ot ()ccupatimud department meln-

bers as well as their teaching assignments.’

Th 1s, individual faculty” members can be
keyed to specitic occupational programs
in segard to what group of students they

~

footage per student in-individual-occupa=—

tional prograths. A table is also completed
regarding the breakdown of student’s time
inyeach program by USOE code and type-
of student. This informgtion will be used
for the profation of edl&ational expendi-
tures between the nonoccupatiomal and

occupational training areas. Other infor-,

mation is provided on how the programs
are funded, type of Jramdicapped student
enrolled (if any), and the history of this
particular®sccupational program.

_. The -End of Year Report on Funding

and Expenditures provides: data .on
whether or not the program is federally
funded. However, the -most important
information contained in this report refers
to current occupational program éxpendi-

" tures. Descriptions of selected current

are teaching. Their teaching salary and -

-administrative salary (if any) can be pro-
rated to the individual occupational pro-
gram(s) sthat they teach. Sincg geaching
salaries account for a substantial part of
“current “prggram- cost, this is extremely

important /informition in the determinas .

tion of the cost of individual occupational
programs. / e
The Fall Report is prepared for each

RIC
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expenditures are requested by individual
occupational education program. This
information, when combined with end of

year expenditures reported by the super-<

intendent of schools, will be used in

-arriving at the cost of training for individ-

ual occupational programs. This report
also collects information on equipment
expenditure "incurred by the program

during the schodl year by type of

“
o '
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t‘\;pcnditurc {new  or rbp]uc‘cnwnt);amd
USOE code(s).

The End-of-Year Rupnrt from the Head
of the Occupational Education Depart-
ment reports on the status within the
departmiedt by student group, type of

student, grade Tevel, and USQE code(s)- 1t

Jindicates what happened 0 the originalg

in the progrim/ Did they be-
come dr()p()uts. rcpc'ltc ‘s, or program
completors? This report also . requests
informition on how the various types of
students spend his/her time lear ning in the
program by USOE code(s). - '
At the school prmupdl s level the basic
reporting forms aré the Fall Prmupdl
Report and the Principal's End-of-Year

enrollees

u)st'per student, based on an average AIDM

for a particular type of student.

At the Supnrmtendvnt of School levet

the basic reporting forms are the Fall

Report and the Supplenient ta the Super-

intendent’s  End-of-Year " Pupil and

Financial Repart. The Supcrmtcndcnt $
Fall Report pr()VIdLs expenditure informa-

tion which will be used to calculate an .

implicit rent on both a school and per
student basis. It also contains enrollment
and staft «information on a system-wide
basis. ' ’

The Supplement to the Superintend-
ent’s End-of-Year Pupil and  Financial
Report provides important expenditure
information for determining program cost

Q
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Repoft.THE™ Fall~Principal s Repore
provides inf()rnmti()n con  individual
school enrollment -in occupational and
non-occupational progmlm (by. grade,
race and sex). This is the basic en-
rollment _data  used in proration of
educational expenditures. The Fall Princi-
pal’s Report also provides: | information on
thc use and size of instructional area. For
mst‘m(,C it pr()vldcs total instructional
areas by type of rooms and also breaks
out the rooms and floor space used for
occupational training. tt also indicates

“which Jooms are used” for (,)((,updtl()lldl

ihe ftloor space and student
of the rooms, who uses the’
rooms, and whcn the rooms are. frcc of
classes.

The principal’'s  End-of-Year’ Report
gives the number of individual school

tmmmg,

,gr‘rdudt::s by gmdc level, sex, race, and

type of student (non-occupational and”
occupational}. It also provides data on
program completors on a school basis.
This report also gives the average daily
membership (ADM) and average daily
attendance (ADA) by type of student
non-occupational)
which can be used to determine program

-
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within tiic individual schoolEachschool
which offers ogcupational training pro-
gram(s) gaust complete this supplemental

packet which 1'equcsts school committee

t‘\PCleltUle i the form of school totals
and for cach program area in which
occupational  training programs “are
offered. For most communities that have
only one comprehensive high school,
“completion of these tables present listle
pgoblem  because most of the: data re-

qucstcd can bc tound in the End-of- Year

Pipil and Financipl Report prepared by
the Quper:z:tgndcnt of Schodls of the

u)mmumty However, tllC ll'lf()l'llldtl()ll is

preseffited by program arcas and not by
» school totals. School administrators must
t11e’~rcfmrc select out of the End-of-Year
,Rstp()lt the, expenditures that are relative
to their s€hool(s) which ()Hc occupa-
tional training programs,

I'v‘rim*‘ #g Current Cost At 1/1(' Pr rogram
Level For MISOI GDS

(lurrcnt cost consists of the 1000-5000

accounts  {administration,  instruction,

~ other school services, opcmtl(m and main-

tenance  of ° met services, and  fixed
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charges). The Supplement to the Super-
intendent’s End-of-Year Report reports
these, current costs by school total and by

B . . . . -
//pmgxiam areais) in which nccupatmnal

. . -
training programs arc oftercds Where more

- than dpe occupational program is present

Vwitllin\%.‘ programn area, per student charges
can be determined tor many ot the
educational  expenditures  that  were
assigned; to the area, 1t is also possible to
classity ‘many of the expenditures as being
either "occupational or non-occupational.
Those expenditures that cannot be classi-
fied as cithc-r"()f‘tllc above are classitied as
“all other” and will be prorated to, the
occupational and. nonoccupational expen

diture tvpes based on class time spent in®
the two training arcas.

. The expenditute information by pro-
gram arcas rcpnrtcd in tllc Supp_lcmcnt to
the Superintendent’s End-of-Year Report
will be combined with the expenditure
information  reported by individual
occupational programs in the End-of-Year
Funding and Expenditure Report in order
to estimate the current cost of each
individual occupational  program.  Past
studies  have indicated that . teaching
salaries, supplies and textbooks constitute”
the majority of current cost in individual
programs, (Corazzini, 1908 and Downey,:
.1971). MISOE-CDS -can directly associate
occupational *teaching salaries, supplies
and text®ook expénditures, deparement
head salaries, maintenance of equipment
expenditures, and other special reported
current - expenditures  with  individual

" occupational  programs. The  remaining”

expenditures would be prorated to the
individual occupational programs on the
basit of proration formulac and tech-
nigues. ' o

For illustrative purposes, several tables
have ‘been genergted of current , program
cost in a hypothetical high school. Two
occupatinnal programs and the academic

.

" total . has

55

program of this high school will be pre-

sented and briefly: reviewed. In Table 1
Program Code 00001

‘Occupational Day Program) the vast
majority of instrictional services expendi-
tures can be classitied as cither, occupa;

tional or nonoccupational expenditures.
Expenditures classitied a§ “all others”

were prorated to occupagional and non-*.

accupational expenditure types on a 50%

- 507 basis, based on the mix of occupa-
tional and nonoccupational training taken
by the stuhents. The same technique was
used for supportive services. The summa-
tion of the subtotals for both instruc-

tional services and supportive services.

determines the total current cost of train-
ing in the programn ($142,987) and this
been broken out into

~occlipational ($82,082) and nonoccupa-

4

tional ($60,905) portions. Also, the cur-
rerit cost of per pupil training is computed
(in’ total and by cxpepditure type) for
three, different basis — beginning enroll-
ment, -program completors; and average
daily membership. The assumption is
made that average daily membership is
807 of fall cnrollment ‘in all programs,
The cost per pupil and cost per student
hour of ihstruction ar¢ also computed for

‘the instructional services and supportive

services exnenditure arcas. The data indi-
cates that occupational training is more
expensive than academic training in this

. .‘ . .
~program and that instructiondl services

represent approximately 75% ofburrent
cost. Also, wen beginning enrollment in
the program is adjusted for program
completors and/or ADM, the current cost

of per pupil training increases substan-

tially. »

In Table 2 (Progiam Code 00004 -
Office Education ** regular day program)
the *all other™ column of expendicures
was prorated 33.3% to occupational and
66.7% to nonoccupational based on the

- Automechanics -

v

the

e R

»
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- TABLE 1

OCCUPATIONAL DAY PROGRAM - AUTOMECHAN]CS
Program Code (00001); Dept. Code 1703
‘Beginning Enrollment =75 Students

End of Year Completors = 63 Students

Average Daily Membership = 60 Students

(1) _(2) (3)
Types of Expenditures '
Occupa- | Nonoccupa-
Expenditures Total tional tional = All Other
Instructional Services: _ :

(2100) Supervision . $ 3728 (s $ 1,500 | $ 2,228 $ -

(2200) Principal’s Otfice 5,690 . 5,690

(2300-01) Professional Salaries-Teaching 55,388 . 38,500 ° 16,888

(2300-04). Contracted Services-Teaching . 7,455 |- 7455

(2300-05) Supplies-Teaching . 18,728 15,000 | 3,728

(2400)  Textbooks 3,500 500 | 3,000

. (2500} Library Services 3,728 . 3,728

"3 (2600-01) Professional Salaries—Audio-Visual 1,500 : 1,500
! (2600-05) Supplies—Audio-Weual 750 750

(2700) Guidance Seryicés . 3,000 ' 3,000

(2800) - Psychological(Sejvices 1,575 Sy 1,575

- (2900-01) Professional Saldries--Ed. TV 1.500 1,500

(2900-05) Supplies—Ed. TV 750 750 :

Other Instructional Expenditures - - ¢ - -

Subtotal ) $107,292 $55,500 | $34,799 $16,993

Proration of All Other Expend. by Time 1 _

- Spent in Nonoccupa. & Occupa. Areas ~ 8,497 8,496 -

*Total Instruc. Services Expend. by Type v -

. of Expenditure i 107,292 63,997 43,295 -
Supportive Services: » . »
- (1000) ¢ Administration e 2,250 2,250
. {3000) Other School Services 9,375 9,375

(4110) .- Custodial Services 9,800 . 9,800

(4120) Heating of Building . 2,100 2,100.

(4130) Utility Services : 490 490

(4210) Maintenance of Grounds 196 196

(4220) Maintenance of Buxldmg 7,350 - 7, 350

(4230) Maintenance of Equipment 1,525 1,000 - 525

(5000)  Fixed Chargcs 12,609 - 2,609

Subtotal , 35,695 1,000 4 525 34,170

Proration of All Other Expend. by Time ‘ :

Spent in Nonoccupa & Occupa. Areas 17,085+ 17,085 -

Total Supportive Services Expend. by Typc _

- of Expenditure ; 35,695 18,085 17,610 -~
Total Current Cost of Training in Program 142,987 82,082 60,905 -
Current Cost of Train. Per Pupil ~ Beginning ’ '

Enrollment * 1,906 1,094 812
" Current Cost of Train.-Per Prog. Completor 2,270 1.303 967
Current Cost of Train.-Per Avg. Daily Mbrshp. 2,383 1,368 | 1,015 !
instriictional Services-Cost Per Student 1,430 853 577
Instructional Services-Cost Per Student Hour 1.99 1.19 .80 .
Suppotrtive Services-Cost Per Student 476 241 235
Supportive Services-Cost Per Student Hour .33 .33 .33
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TABLE 2

REGULAR DAY PROGRAM -- OFFICE : Coe .
- . Program Code (00004); Dept. Code 1400 . . _—
y ' : Beginning Enroilment = 135 Students 3 o,
o End of Year Completors = 121 Students -
. Average Daily Membership = 108 Students
’ ' i () (2) (3)
P\ﬁypes of Expcnditur&
- . S QOccupa-  Nonoccupa ' -
Expenditures . ) Total tional tional . \+ All Other, /
Instructional Services: ) . -~ ,‘

- {2100}~ Supervision ; . _ $ 6,750 $ 750 | $ 6,000 S
. (2200)  Principal's Office 9,900 | 9,900
(2300%01) Professional Salariés-Teaching 72,532 32,000 .| 40.532  -{ =
(2300-04) Contracted Services-Teaching - 13,500 13,500 : ®
(2300.05) Supplies Teaching 7,550 800 6,750 . '
{2400) Textbooks 5,900 500 5,400 . e
{2500) = Library Services e - 6,750 . o 6,750 .
(2600-01) Professional Salaries - Audio-Visual | - 2,700 . 2,700
{2600-05) Supplies: Audio-Visual < 1,350 : . , 1,350
(2700) Guidance Services , ‘5,400 | - . 5,400
(2800) Psychological Service BN 2,835 . - 2,835
* (2900-01) Professional Saluries-Ed. TV 2,700 ‘ 2,700 )
{2900-05) Supplies-Ed. TV o --2,350 1,000 1,350
Other Instructional Expenditures . - ~ . /\ S
Subtotal 140,217 | 35050 | 73,532 31,635 ° -
Praration of-All Other Expend. By Time ' -
Spent in Nonoccupa: & Occupa. Areas - 10,545 21,090

. Total Instruc. Services E.‘;pmd.-by Type of

Expenditure : 1 140217 45,595 | 94,622 |
Supportiv'e Services: . .
© (1000} Administrative . : 4,050 ) 4,050
(3000) Other School Services 2,700 < 2,700
(4110) Custodial Services : 17,562 . : 17,562
(4120) Heating of Building 3,804 . ] 3,804
(4130)  Utility Services - 878 878
{(4210) Maintenance of Grounds 351 | 351
(4220) Maintenance of Building 13,172 | . 13,172
(4230) Maintenance of Equipment : 1,050 : 100 950
(5000) Fixed Charges 4,725 - _ 4,725
Subtotal 48,292 « 100 950 47,242
s Proration of All Other Expend. by Time . X
Spent in Nonoccupa. & QOccupa. Areas 15,747 31,495 -

, Total Supportive Services Expend. by Type ’ .
of Expenditure - ° , 48,292 15,847 32,445.
Total Current Cost of Training in Prégram 188,509 61,442 | 127,067
Current Cost of Train. Per Pupil Beginning ) A : . o
Enrollment - 1,396 455 941 “
Current Cost of Train.-Per Prog. Completor - 1,558 508 1,050 '
Current Cost of Train.-Per Avg. Daily Mbrshp. 1,745 569 1,176, -
Instructional Services-Cost Per Student 1. 1,039 338 701 -
-Instructional .Services-Cost Per Student Hour .97 .32 .65
Supportive Services-Cost Per Student s 358 117 241

Supportive Services-Cost Per Student Hour .25 .08 17
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mix of trailung taken by seudenes e the
program.  Dooractional expendi-
tures tend to dommate beoariving ar the
tut.tl adrrentt cost ot thll!llll;_‘ and the
caleulation of current cost of waining per
pupil.  Adjustnient of “beginning enroll
ment for program completors and 'ADM
wcause the cost of trainiag per pupil to
increase substantially

Table 3 presents the nonoccupational
academic: progray - regular dav pro
gram ared. ft provides expenditure fnfor
niation on students who are only taking
acadenme training. As in the occupational
programs presented previously, total cur-
rent cost can be derived by summing
pstere ool cervices and .w/])pmlirv ser
vives.The current cost of training per
pupii van be derived based on beginning
enrollment and ADM. Instructional and
supporeive ‘service expenditures, can also
be determined on a per studerit and per
student lour basis.

A briet review of the previous tables
indicates that there are substandial dif-
ferences  in the current cost of the
individual programs (both occupational
and nonoccupationaly within the same
This is the

werploe

S6 l]()()l.

nat able to detect ihiese differences wichin
program arcas. MISOE CDS will be able to
deseribe  these difter, besides pro-
vidihg umip.n15()1'1'5\(/::’;\!?(41\1({11‘11 pro-
graths within the same school. Compari-
sotts can also be made in the same sclool
bv. instrue tional services and supportive
services  evpenditurel, by occupational
and nnnuuup.ltum.ll ex pcndltun tvpe.
by cost per pupil coriginal enroliment,

completors, and ADM: and cost per stu-
dent hour of jnstruction for instractional
services and supportive serviees C,\'ptl]({i'
tures. . :
MISOECDS would also ‘1ll<m u({llul
zu{mlmstl_';lt(,)rs o

tioal make a cost

usual case and the
present reporting svstems are  typically

¢

hé 4

comparison beeween schools, by program,
by schoal tvpe. by school size over
regions ete. For example, Table 4 prescues
the per puptl current cost and curollment
data  tor  sixdifferent  coceupational
programs i comprehensive  secondary
schools acrc s the state. This table shows
that substa rtial differences exist in the

“eprrent cos. of pmgr;lms within schools ot

Lestimating Capital Cost for MISOLZCDS

the same type.

Capital cost consists of land, building(s)
and cquipnient, plus, an imputed rent
opportunity cost) for the use of public

funds for these purposes. However, serious. ©

problents gxist in attempting to measure
the Ldpltﬂ‘ cost of education. For in-
stance. should  historical costs, replace-
ment costs, or current assessed valuation be
used to measure the capital costs? Each of
the above is subject to some limitations.

An alternative technique that can be
used i estimating the Lelpltdl cost is the
capital recovery factor” (CRF). The use
of this technique can account for both
rent {interest } and-depreciation.

The capital recovery factor is the factor
which ... when  multiplied by  the
present value of capital costs, is the level
faverage, end-ot year annual amount over
the Hte of the project hecessary to pay
interest on and recover the capital costs in
full (Hirshleifet, 1960). "

This formula is is follows:

_Loi(
XU+ 1

when ¢ s the (dplt.ll r(u)vu\ tactor
(apnual capital costis GOy s the present
value of capital in use: 1 is the social
()pp()rtumt\ cost rlt(' ot Ldpltdl or invest-
ment funds: and n s the number of years
{the lite of project) over which benefits

-




: L . . TABLE3
- , REGULAR DAY PROGRAM AREA - i

Nonuoccupational { Academic Program
; Beginning Enrollment = 393 Students
Average Daily Membership = 314 Students

' i3y Y

/'}/ypm of Expenditures
/(()ccupa~ Nonoccupa-
Expenditures y Total tional All Otlier’
Instructional Services:
(2100;  Supervision $ 19,650 | T8 19,050 -
F22001 Principal’s'Office 29,082 1 29,082
2300-01) Professional Salaries-Teaching 176,991 176,991 .
£2300-04) Contracted Services-Teaching F, 39300 39,300 .
2300-05) Supplies-Teaching | 19,650 . 19,650
{2400) Textbooks 15,720 i 15,720 ©
2500) Library & =rvices 19,650 & 19,650
12600-01) Professional Salasies - Audio-Visual 7.860 | 7.860 -
12600-05) Supplies Audio-Visual : 3930 | T 3,930
12700 Guidance Services 15,720 | 15,720
28003+ -Psychological Services 8.253 | 8,253
-~ ZGOH—Professtonuh-Sabertes Ede PV 7.860..: 7,860
:2900-05) Supplies-Ed. TV ' 3930 . 3,930 \
Other fnstructional Expenditures . | - ,
Subtotal 367,596 | 367,590 "
Proration of All Other Expend! by Time
Spent in Nonoccupa, & Occupa. Areas
Total Jnstruc, Services Expend. by Type
of Expenditure . : 367.596 367.596
‘ Supportive Services:
1000 Administration 11,790 11,790
3 13000y Other Schoal Services ‘ 7.860 7,860
| 4110y Custodial Services 51.125 51,125
f {41207 Heating of Building ‘ 11:075 11,075
; (41305 - Utility Services ’ 2,555 2,555
- 42100 Maintenance of Grounds 1,022 .1,022
f 14220, Maintenance of Building 38,345 38,345
‘ 4230 Maiintenance of Equipment 2,767 2,767 '
(50600 Fixed Charges 13,755 13,755
. Subtotal 140,294 L 140,294
Proration of All Other Expend. by Tinie ‘
Spent in Nonoccupa. & Qccupa. Areds
Total Supportive Services Expend. by Type ' :
of Expendityce 140,294 140,294 |
. T
1 . Total Current Cost of Training in Program 507,890 507,890
j Current Cost of Train. Per Pupil Beginning ~ *
Enrollment W\ 1,292
: Current Cost of Train.-Per Program Cofpletor s
4 " Current Cost of Tgain.-Per Avg. Daily Mbrshp. 1.017
Instructional Services-Cost Per Student 935
Instructional Services Cost Per Student Hour .65
Supportive Services-Cost Per Student 357
Supportive Services-Cost rer Student Hour .25

RS
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- : TABLE 4 e -
: ~ PER PUPIL CURRENT COST AND ENROLLMENT DATA IN INDIVIDUAL -
PROGRAMS IN (¢ )MPR;EHENSIVF. SECONDARY SCHOOLS ACROSS STATE-
' (proj.)
(f* 22 M970 19711972 1973 1974
; * Auto Mechanics ! ac/p $1505.  $1590. - $1575.  $1575.  $1560.
(17.0302) enroll - 500 600 700 > 800 - 900
Blueprint Reading  * ac/p $1350.  $1402.  $1515.  $1687.  $1809:
(17.0500) enroll 332 350 370 461 501
Carpenters ‘ ac/p $1275. $1300. $1318.  $1402. $1515.
"S{ZJ(JUI) L enroll 1002 980 980 . 910 850
Electrical “ac/p  $1488.  $1550.  $1575.  $1670. = $1611.
__(‘12,1002) - enroll 1500 1400 1375 1550 1605
- Fabric Maint. Service ac/lp  $1005. - § 995, $ 990. $1007. $1101.
5 _{17.1600} , enroll 200 210 205 250 . 260
Consumer Education ac/p - $ 900. $.905, $ 907. $ 910. $ 928.
{09.0104) k enroll 1010 1100 . 1210 1400 1600 °
are returned. Even this technique is sub- overwhelining, and realistic estimates can,

ject to some limitations. For instance, . be made for values of (i)’ and (n). Thus,
beside the problem of éstablishing the  the CRF can be used to calculate an

present value of the capital in use, arbi- implicif renit for each school that offers
< - trary judgments must be made regarding” occupational training programs. Dividing
the values of n and i. ° « the implicit rent for the schoal by the day

x

In the MISOE Census Data System, the  school enrollment will provide am-implicit

* Superintendent of Schools is requested to  rent on a per pupil basis. The enrollent

complete a table entitled **Supplementaiy  in day occupational programs can be
Expenditure Information” in the Fall of  multiplied by the implicit rent per pupil

#  the year. This table provides most of the  to obtain the implicit rent for the pro-
necessary information (the year(s) the  gram.” :
school was built and/or added to. or The addition of implicit rent to the’

remodeled and the cost of land, building,  current cost-of educational programs will

and equipment associated with each of  provide estimates of total program cost
the above) for computing the capital and total cost per pupil in the program. -

recovery factor (CRF) for each school in . Substantial differences can be expected to

the community that offers occupational  occur in the implicit rent charges, the

education programs. However, it is still  total program cost of each program, and

necessary to make judgmeats as to the  the total cost per pupil of each school.

.- value of the social opportunity cost rate  However, it must be pointed out thatthe
‘ of capital (i) and the number of years over . per pupil implicit charge is the same for
which benefits are returned (n) for each  all students in the school for all

school involved. These problems are not  program dreas. Also the normal pro-

4




cedure is to charge implicit .rent only
to day school program areas and not every ~
student in the school.

Estimating Program Cost For MISOE-SDS

In MISOE-SDS expenditures must be

accumulated over the lite ‘of the ‘program

in order to determine the total cost of the
program and' the total cost.per pupil of.
program completors. For instance, in a

[

.

three year program beginning in Septem-
ber 1973 the yearly cost of the program
must be accumulated until June, 1976.
Table 5 (program code 00001 - auto-
mechanics — occupational) follow the
current expenditures of this’ particular
occupational  education,  program.. over

- three years — the length of time it takes

to get a program completor in this pro-

gram. The program expenditure informa-.

61

TABLE 5 -
SCHOOL X

Occupational Day Program — Automechanics
Program Code 00001; Dept. Code 1703

Summary Table
School Year ‘
A\ } . ' Total
' Expenditures < T 19737477 1973575 197576 T Cost
~ Instructional Services: . .
. {2100) Supervision $ 3728 | § 4,000 [ $ 5,000 | $°12728"°
(2200} Principal’s Office - 5,690 6,000 7,000 18,690
(2300-01) Professional Salaries - Teaching 55,388 58,000 .60,000 173,388
. (2300-04) Contracted Services - Teaching 7,455 .7,500 7,000 21,955
{2300-05) Supplies—Teaching 18,728 19,000 20,000 57,728
(2400)  Textbooks 3,500 4,000 1,500 9,000
(2500) Library Services 3,728 3,800 - 3,000 10,528
{2600-01) Professional Salaries-- Audio-Visyal ‘1,500 1,000 800 . 3,300
(2600-05) SuppliesAudio-Visual R 750 500 400 1,650
(2700) Guidance Services 3,000 3,500 4,000 . 10,500
(2800) . Psychological Services ' 1,575 1,600 2,000 5,175
(2900-01) Professional Salaries-Ed. TV 1,500 1,500 1,500 4,500
(2900-02) Supplies--Ed. TV ' A 750 500 500 1,750
. + Other Instructional Expenditures - - -
Subtotal 107,292° 110,900 112,700 330,892
Supportive Services: *

{1000} Admumistrative 2,250 2,750 3,000 8,000
{3000) Other School Services - 9,375 9,625 10,000 29,000
(4100} Custodial Services 9,800 10,200 11,000 . 31,000
(4120)  Heating of Building 2,100 2900 | 3,500 | ' 8,500
14130) Utilicy Services . 490 510 600 1,600
{4210) Maintenance of Grounds N 196 204 200 600
. {4220) Maintenance of Building 7,350 7,150 8,500 23,000
{4230) Maintenance of Equipment 1,525 1,375 1,100 + 4,000
15000) Fixed Charges o - 2,609 2,391 2,500 7,500
Subtotal 35,695 37,105 | - 40,400 113,200
Total Current Cost of Training in Program 142,987 148,005 153,100 444,092

Program |

A

6o
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tion trom” MISOE-CDS is the basic data
source tor MISOE-SDS. However, it must
“he summed over the length of the pro-
gmm in orler to derne total program
‘current cost see Table 5 where the total
LLurLN{ cost of traming tor this program

provides a breakdown of
enrgllment wid expenditures (current and
cap§al tor cacli year over the life of the
p.‘.ﬁ“..n. Enrollnent is presented on a
vearly basis with beginning enrolliment
broken out into the number of program
completors and dropouts am a tull time
equivalent  basis, the vearly. current
expenditure of the program can be sep-
arated into instuctional  services and
supportive services. and occupational and

Table

ToTTeCrpationat—espenditares T
implicit rent is added to the current cost
in vrder to derive. the total cost of the
program. Total program cost can then be
broken out mto the portions associated
witlis program  completors and  program
dropouts and .summed over the years of
the program.

It 1s also p()ss‘ilwlc to follow a cohort of

associated  with  the various types  of
completors and dropouts this is ilhus-
trated in the center of Table 7. The
bottom of Table 7 illustrates how total
prograni cost can be assoctated with a
cohort of 19 students who enrolled in the
program in the tenth gr.idc (1973.74) and
completed the program in 1975.76. The
cost per vearly completor from Table:
7 s multlphcd by tlie numbc of
gradu.ltcs to obtain the total cost per year
of training. The addition of the cost Py
yearly completor over.the three years
pl‘()\ldt‘s the per pupil average total cost
of trainipg for this whort of students in
the automechanics pmgl.zm. The addition
of the total cost pcr veartover the three
vears provides the total. vost ot training

———rhis~cohoreof-stirdents over dhiree VAT

« MISOE-SDS is also working on the
problem of determining  the cost of
individual terminal objectives associated
with this program. In other words. total
program’ cost could be broken down into.
the cost of teaching the individual
TERMOBS oftered within the, program.
At present time this process is in the

stud;nts from one year to another_apgdsearly stages ot development but hopefully

assign a share of the tuml Prograim cost to
them. For instande, in Table 7 the tenth
grade  stadents  of thc automechanics
program_are followed over three years.
Reginning ~ program  enrollment  is  tor
stricthy occupational students. Students
not ccorolled  are non-occupational
students who are taking an .occupational
course. ‘Thus, SDS has information won
what happened to cach cohort of students
as they moved from year to year through
the program. Did thu become program
completors or dmpnuts' This question
can be answered by SDS. Also, program
cost associated with these groups of stu-
dents can be broken out into the portions

6

it " will become another of the MISOE

tools m the future.

.

Condlnsion »

This dcscrlipti(m ot thes MISOE cost
analysis component concludes the discus-
sion ot the information collected and
stored in the data files. The nexe chapter
deseribes how this information is con-
nected together for interactive analysis
and should at least,be “rapidly skimmed”
by the reader. 'Ihc development of the
data files - is really the essential key to
making an. inter .utl\c, computing system
a reality.

"3
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CHAPTER 6 e
MISOE INTERACTIVE COMPUTING SYSTEMS
AND FILE STRUCTURE .
. -
-
Martin Breslow
", - This chapter will probably be high on  devices provide for interaction between a
“the “quickly skimmed” list for readers. — manager {or user) and information files.
However, it serves two important func-  The hardware and devices together are
tions and they are: T usually referred o as a terminal. The
1. It provides a feel for the “real world” of “MISOE computer terminal is comprised of
interactive computing-systems, and . six separate pieces of hardware, and they
2. It offers a description of the enormous  are: -
flexibility of the MISOE data files. 1. A graphic display scope and keyboard:
‘ This chapter is purposefully described in 2. a printer; - '
casual language, and a  fairly rapid 3. an acoustic coupler:
skimming of its contents should facilitate 4. a minicomputer: .
a reasonable understanding for dealing 5. a cassette tape recorder: and .
with Chapters 7 and 8. It would be 6. a graphic hardcopy device. :
sensible to expect that the casual reader  The MISOE terminal, "which could be
- might want to return to review this described as a remote input and output
chapter after (or during) the reading of  device hooked together by electronic
+ -Chapters 7 and 8. In fact, the entire  circuitry,is pictured in Figure .
example of policy formulation offered in The terminal is connected to a time-
Chapter 8 could be conceived as taking  sharing computer on telephone lines via
‘place in front of the MISOE computing  the “acoustic coupler”. The computer and
terminal sketched in Figure I of this  the terminal communicate with each
_ - Chapter e o ~ other by using devices which emanate and
Hardware and nput/Output Devices detect specific high-pitched sounds. The
MISOE  hardware and input/output sound carries a code similar to the Morse S
7Y
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code, and these pulses are translated into
a language the terminal can understand.

The user interacts with the computer
by typin
kevs contain characters which represent
letters or numbers or specitic controls for
the devices connected to the terminal.
Certain  keys enable the user to edit
messages to the computer prior to trans-
mission. The user can both delete and
insert characters. -

The graphic display scope operates
much like a televisi®n screen. It can
display tables, graphs, or any
dimensional shape. Thus, the graphic dis-
play scope can be uSed to u%lmunicntc in
a variety of ways from the ‘computer to
the user. The gmplnc displays are con-
trolled b\ the minicomputer.

Simhultaneously, that which is displayed
on the graphic display scope is also
displayed on another dlsplu scope with
the graphic hardcopy device. The graphic

PR
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messages on the keyboard. The ..

twWo- -

== Cassette Tape Recorder

———Graphic Hard Copy Devices
\

hardcopy device also includes a photo-
copy capability, and therefore the user
can demand a hardcopy of any informa-
tion he interactively duclops on the

“scope.

Interactively  developed  information
that is longer than the graphic display
scope can be outputted on the printer.
However, extremely long  reports
requested by management should not be
transmitted through the MISOE computer
terminal, but should be requested to be
outputted on a high-speed printer at a
computing facility.

The cassette tape recarder is used to
prepare inputs or u)mpln communica--
tions with the computer, prior to entering
into a dialogue with the remote computer.
The cassette tape recorder is helpful
facilitating” efficient communication be-
tween the user and the computer. When
the user is “logged” on to the time-sharing
computer, the edited information on the
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tape can be rapidly communicated over
the telephone lines to the computer.!

The Softeoc of Interactive MISOE
Sottware_ 1y anather way of describing
already written computer programs. Ahe
interactive spttware used by MISOE can
be classitied by three functions:

1o Jdata manigement:

2. Jduta manipulations: and

3. report generation,

Data mapagement is the name \\«'ll-iL)l
describes the structuring process tor the

stored informatiomsystems such that ‘they

are cnmpdtiblc with a process of inter-
active retricval! The sbftware packages
available tor performing these functions
piovide a technical language for specifying
and editing the data; as well as a language
for retrieving information. The retrieval
l;mgl}}‘gc alsosincludes some of the report-
ing and data manipulation capabilities.
The structure of the MISOE data files
will be discusstd in a later section of this
chapter. Space limitations do not permit a
description of the retrieval language. How-
ever, Chapter 7 will provide the reader
with a gencralizable description of how a

Cuser can interact with the MISOE data

system. This chapter will also discuss the
logical,  mathematical,  and
intormation manipulation operations that

are available for intetactive analysis on the

part.of the user. Statistical pperations are
performed by an interactive-statistical
package. Requests for statistical analysis
are made in a_conversational, free-torm
language. B »

Special software is required: to trans-

form outputs trom the data base manage- -

ment package and the statistical package

into a_torm such that it can be displayed

to the user on tl,/}u gruphu{ dls’plny scope.
For tabular odtput, this is straight-
forward. For graplic output, software is
necessary to spbcify scales along the axes.

», 0

-~

" simplified for the user.

statistical '
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- The three tvpes of software packages
(data | management, statistical, and
graphic) arc  counected together by a
conversational time-sharing system. The
tifsharing system includes «dn executive -
langage in which requests involving the:
use of two or more of the software
packages” can be automated. Thus the
process of going f{om e data manage-
ment  package to the stabitical package
and to the graphic package &n be greatly

.
Connectibility of “Data Files The
«following section of this chapter will
present. a general overview ot how the
MISOE data files are organized for inter-
active analysis. This presensation will be
more  conceptual  than actlal, but is
~designed to help the reader understand
the relatively  uncomplicated nature of
data file organization. In general, when a
data base is created, inforiation is read
into a storage file with several descriptive
fields. The process of storing information
within an organized data file uses descrip-.
tive information on cach data itgn in
establishing connections among data items
and across separate  files. Certain data
names.  are  declared © as “classifiers”
tqualitative variables in Chapter 7). For
¢xample, an occupational éducation pro-
gram can be classified by an 1D number, a
USOE cgde, or a number which identifies
the town and school in which the program
is offered. These “classifiers™ connect
data across data units, while data names:
called  “identifiers™, for example, a
student’s  identification  number,  can
conndet  together all information for a
particular scudent (a data unit) within an
()rgunizcd data file. -
Connectibility Within the MISOL: €CDS
SDS Data Files  This section will briefly
describe the structure of the MISOE data
files, highlighting its connectibility. File

' Although MISOE was initially developed with a*hardware configuration described by Figure 1,
there are commercially available | alternatives whose construction -slightly alters the described

configuration. .

N
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Structure to attain maximum data con-
nectibility is absolutely essential to an
interactive computing system.

Figures 2, .3 and 4 describe the file
arrangements of the MISOE Sample Data

»

System.

In Figure 2 the first row on the upper
left hand corner, described as’Basic Data,
contains information ideptifying certain
static Componerits‘of the students in the
sample. PID stand®\for Permanen{ ldenti-
fication Number and every student,
teacher and administrator in SDS s
assigned a unique PID. A student’s PID is
an identifier or classifier. The student’s
PID connects together all basic and IPPI
information on an individual student.
Figure 2 simply sketches these connec-
tions. The second row, contains a student’s

Input Data, the third row is Process Data, -

‘the fourth row is Product Data and the
fifth row is student’s Impact Data. Notice
it is all connected together by a PID.

Each program.from which students are
sampled in -the .Sample Data System is
assigned the same identification number it
carriéd in the Census Data System. This is
called the PFID. Census Data System
‘information describing certain charac-
teristics of the programs from which
dample students are taken are connected
«to the PFID. Thus, information describing
the »individual student as arrayed in the
left hand side of.Figure 2 and information
which describes certain characteristics of
the program from CDS.information can
be connected together. This is a partic-
ularly crucial connection for expendituye
information. : : .

To help unscramble Figure 2, it might

be useful to know that most of the:

abbreyiations describing the input bat-
teries stand for specific instruments: CN
represents cohort number; and WTS
“describes the space where sample weights
will be attached to each student file, such

Aruitoxt provided by Eic:

tiles  for

‘s¢hematic
LEAs arc ideftified by a system code, a
unique number assigned Wach LEA.

69

that ‘the user never will be able to
access unweighted information. Figures 3
and 4 display the layout for the data
teacher and administrators.

Note that the PID serves to connect,

together each teacher’s and adminis-
tracor’s data.-Student information is con- "

nected to teacher information (but not

vice versa), by way of the PFID. Student

data is connected to administrator data by
way of a system school codg which is
adopted from the CDS system. Thus, the
information  describing teachers * and
administrators becomes extensions of
student process information.

The SDS data files have been designed

such that student information is con-’

nected to program, teacher and adminis-
trator data, but information describing
programs, teachers and administrators
cannot be connected back to students.
That is, these connections are one-way.
Further, teacher information is not con-
nected to administrator information. This
provides 4 technical safeguard against
using MISOE information to “evaluate”
individual” schools, teachers, or adminis-
trators within the sample. '

On the other hand, information in CDS
is all “two-way connected” (on -the
assumption it is public information).

Figure 5 is a graphic presentation of the
CDS Data file. The following description

of the CDS data file assumes that each.

of the abbreviated idqntificrs within this
layout  is  self-explanatory.

Since the system code is prgsent on all the
CDS files, it forms the basis for con-
necting LEA inf()rma{ion to all other data
in the file. . N

. Three digits are added to the system

code to form a “system and individual

school code”, which identifies a school

r
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~member teaches is store

. ! .
within an LEA and ties together an
individual school’s data. All the CDS
information  describing a  particular

.upational education program (row 4,

¢ 5) and the information describing
occugational  education “staff members
within a school (row 3, Figure 5) contain
the school’s identitying code number in

_ the individual files. This cross-file con-

nectibility allows a user to interactively

analvze programs and teachers by school,

and “permits a display of information
d&scribing the school in which an occupa-
tional education program is nested.

- The identification cddes (PFID) of the
occupational education

mation. Furthermore, the identitication
numbers of the individual student groups
°(GID) he - teaches within each occupa-
tional education program- is also stored
within the teacher’s file. Thus, informa-

“tion describing teachers is connectible to -
program enrollment information. Since

student groups are defined by grade and
USOE code combinations, occupational
education staff can be classitied by grade
and USOE code.. .

The program .file contains a Depart-
ment [D in addition to various codes
named above. Thus, when a department
lras more than one occupational education
program, they can be separately classified.

Conclusion

. -
It is hoped that this chapter has
communicated an uncluttered con-

ception of two important elements of
MISOE: = :
1. The physical hardware with which a user
must come to grips, and o

2. The scogg and flexibility of the data files.
It is not necessary for a user to ever know
much more than is presented in this
chapter about file structure and hardware
to interact with MISOE data systems. As a
matter of fact, it is not necessar); to know
anything about the structure of the data
file layout. However, an overview of the
file structure could be helpful in under-
standing the analytical flexibility of
MISOE.: ' :

.Chapters 7 and 8 describe the very
essence of MISOE. Chapter 7 stipulates
how a user can interact with the MISOE
data systéms in policy formulation, while
Chapter 8 presents an example of the
development of a statewide policy for
occupational education.

In order to judge the usefulness of -

MISOE as a support mechanism to policy
formulation, it is necessary for the reader
to experience, at least vicariously, policy
development with an interactive comput-

- ing systen1.-Chapter 7 provides an outline

of the few specific skills required to access
the MISOE data systems through data file
indices, while Chapter 8 is intended to

“provide a feel for interactive policy

formulation. Both chapters should .be
rather carefully - considered by those

concerned with evaluating the potential of
MISOE in making better man’s capabMitg

to formulate policy for occupationa
education-at the state level.
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-CHAPTER 7

INTERACTING WITH MISOE DATA,
OPERATIONS AND OUTPUT INDICES

Elizabeth Weinberger

Introdiction

Thc fact that MISOE is an interactive
computer system has been stressed many
times earlier in this Journal. Whag does it
.mean to interact-with a computer system
fmm the point of view of the educational
manager? How does one go about inter-
stlllg with a computer? What are the
benetits that can be derived from such
interaction? It is the purpose of this

_chapter to attempt to provide response to
~questions.such as these.

The chapter has
been divided into two parts. Part I is
concerned primarily with introducing and
explaining the tools provided to the edu-

PART I:
A Brief Overview of the MISOL Datd and

-

~
There are three fypes of indices to the
MISOE interactive computer system:

73

. ;.
cational manager for interacting with/hc
MISOE systeni. These tools are: the three
types of indices to the system that pro-
vide coded listings of the data available;
the operations that can be performed on -
this data; and the types and modes of
information outputs available, The second
part of the chapter provides several ex-
amples of the interaction process and is
essentially geared towards demonstrating
how this process might work. Since the
man-machine jnteractive Lonlponult of
MISOE is still in the' developmental stage.
this dcsc.rlptlon of the process is meant to
‘be suggestive rather than descriptive of

jhc final product.

A DESCRIPTION OF THE MISOE INDICES

(1) The Data Indices, (2) The Operations
ndex, and (3) The ()ufput Index. The
Data  Indices  contain  hierarchically
‘ordered listings of the major data classifi-
cations stored in the MISOE data files and,




their re \pt.“.tl\t. code nuibers. Since there 1. Qualitative Data is that coded qualitative

K are two major categories of MISOE d‘l[d information. upon which only logical (i.e.,
CDS data and SDS data, two 5;}‘ll¢ltl nonmathematical . operations can be per-
Data  Classitication  Indices  were tormed. Examples of qualitative variables -
developed: The DS Data Classification are: sex, race, school type. Qualitative
Index and che SDS Data Classification variables are primarily useful in classifying

Lidex. Each ot theseds turcher subdivided data for purposes of distribution or ag-
into a Qualitative Variables Index amd

Quantitive  Variables Index. e Opera

gregation. . : : -
Quantitative Data is that coded qum

RV}

tions Didex contains a coded llstmi,. ot the titative information upon which both
various operations that may be per formed logical and mathcmatical operations can be
for purposes of analysis, retrieval andjor perforined. Examples of guantitative vari-
display on stored information for selected " ables are: number of students enrolled in a
variables listed on either the CDS or SDS .given program, average number of hours
Data Classification Indices. The Opera- . per week that a given program is taught,

tions Indes is divided into three sections number of full time nonteadung staff in a
which retlect the types of upc rations - given L EA.

“accommodated by the system: Logical The CDE and SDS Data Classitication

. Operations. Mathe smatical Operations and ,  Indices are each divided into two parts: a
Statistical OpeMtiong. The Output [ndex Qualitative Variables Index and a Quanti-

provides a coded Isting of the various tative. Variables Index. Thus, there are T
types and modes of output of retrieval  actually four data ifidices. Each data
information that can be requested by the  index s accompanied by a Table of
user of the svstem. The purpose of this  Contents which lists the major variable
chapter is firstly to prondg the potential  classifications incladed in that index by
user of the MISOE interactive computer. 1dcnt1h1.ng code number and page loca-
system with a description of the m‘Jor tion, {sce Figure 1). The Table of Con-
indices to the system, and secondly, t tents has been 01g‘unzcd for the purpose L
provide the potcntml user with an undgr~ of data retrievalk and is a trumatcd but
stdndmg of the process by which one can ., representative  portion of the Table of
interact with the MISOE computer system Contents to the CDS Qualitative Variables
“through the use of these indices for  Index and is shown on page 76. Thus, an }
purposes of analysis, retrieval or display LdULdtl()lldl manager who was interested e
. of information. n locating information on occupational
cduc_atum staft members from the CDS
i itrodiction to the Use of the Qualitative Data Index W(‘).Llld know t)lmt
DS nd SDS Data Classification the data classification for »O. E. Staft” is
Indices ' located on pages 1415 of that index and
. is identitied by code numbms in the 400°s
range. L
v As previousty mentioned, there are two The CDS and SDS Data Classification ‘
lata classification indices: the CDS Data.  indices contain hierarchically ordered and “y
(thlhmtu n Index and the SDS Data  coded breakdowns of the data classi- ‘

Index.” [lu data classitied in - fication categories  listed in  the ac-
into one of  companying Table of Contents. The

idices iy
coded « subcategories  are  alphabetically

g ' : ‘ - 8uU- ,

Aruitoxt provided by Eic: N
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‘ ' FIGURE 1 - - ORGANIZATION OF THE MISOE DATA INDICES

- y *
CDS§ - - SDS
Quantitative | Quantitative
" Data Index Data Index
cps . - SDS
. Qualitative Qualitative 4
Data Index : . Data Index
' i CDS " SDS
. Data Index Data Index ,
e ” i >7>’4 .
. | | Table of DR + Table of
s _ Contents to : 1 Contents to
« 1CDS Data Index , : SDS Data Index
i
o ‘\ ) -
, .
. Table of Contents to the CDS Qualitative Variables Indéx
Major Data Classifications _Code No. Page No. .
. Data s Organizational and Geographic 300 - 12-13
. Category System/School Codes 301 12
- LEA Types ' . 302 13 .
Data Occupational Education Staff - 400 ' 14-15  »
Subcategory —— Teacher/Teacher's Aide 402 15
| Fulltime/Parttime 403 15
o USOE Codes 500 16
|
0
Major Categories of CDS Qualitative Variables by Code Number
) , Organizational and Geographic Breakdowns .. 300
g Excupational Education Staff U 400 ¢
i USOE Codes and USOE Code Categorizations 500
TERMOB Related ] 600
Miscellaneous 700
, - Economic . ’ 701-710
Enrollmient, Student and Other Staff Oriented 711-720 -
i .. Instructional Area ' 721-730 !
: Time Related . 731-740
- Other ' 741799
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dordcrcd within eaeh of the mawr data
classitication mtcgorlcs Each of the Data
(ll\\lhnltl()ll Indices is individually. dis-
cussed m the tulllent‘, section,

The DS (hﬂlimu‘m* Variablex  Data
Classitication Iidex

The nmjor data classifications 1mludu1

"the CDS Qualitative Variables Index
and their respective coded numbers are
summarized-on page 76. To use the CDS
Qualitative Variables Data Classitication
Index. the ustr would first reter to the
Table of Contents for this index, as
previously described. and find thwp'xgc
number and code number of the partie-
ular qualitative variable in which hg was

.
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/
interested.

Suppose that the hypothetical educa-
tional manager mcntmmd earlier is inter-
ested i information on occupational edu-
cation teachers with Master's Degrees. He
would consult ‘the Table of Contents to
CDS Qualitative Variables (see page 706)
where " he would find that occupational
edugation staft variables are located on
pages '14-15 of the .Qualitative Variables
Index and are. identified b§ code numbers
in the 400°s range. He would open the
CDS Qualitative Variables Index to the

specified “ pages “and look at' the list of

variables w1th code numbers in the 400°s
range. A representative section of this
index is illustrated on this page. He would

tfigd that code number 407 identifies the

Representative Section of the CDS$ Qualitative Variables Index

— ?

Occupational Education Staff 400
*.. Fulltime/Parttime _ 405
Fulltime . . - 405.1 .
Parttimes 495 2
,.  Highest Level of Edugatlonal Attamment . 407
Bachelor’s Degree / 407.05
. Bachelor’s Degree + 30 credits 407,07
' Master’s Degree 407.07

data Ldt«egorv nglust Level of Educa-
tional Attainment. Since the information
that he is interested in falls within this
data category. he would then look at the
data subcategory until ﬁud‘mg the par-
-ticular qullltatlw variable category in
which he is interested (i.e.. OE teachers
with Master's Degreesi. Code number
407.07 identities the category Occupa-
tional Education Teachers with Master’s
Degrees. Thus, he would specity code
number 407.07 to obtain data within that
category.

The DS Quantitative  Dariables Data

Clussitication Index
The major data classifications ineluded
in the CDS Quantitative Variables Index

-

and ‘their /rc.spcctivc code numbers are

summarized below: . e

Major-Categories of C DS Quantitative
Variables by Code Number

Expenditures 1000 -
Enrollment 2000
Staff 3000
Instructional Area 4000
Student Time 5000
TERMOBS 6000

The CDS Quantitative Variables Index
would be used in much the same way as
the CDS Qualitative Variable Indices. That
is. the user would first refer to the Table
of Contents to the Index with a particular
data classification in mind and then to the
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indes it“tt’ to find the code number that

wdentities the particalar varlable category

aterested, He would next
spectty that code number to obtain the
desred intormation. For example, an edu-
cational masager might be interested in
kpowing the enrollment of cach compre:
high  school in Massachusetts.
Sitee the data in which he iy interested
enroflment i of the gnantitative type
and 1 DS data. he would veter to the
Fable of Contents to the CDS Quantita-
tive Mariables tndex. There he would find
the boltowing Histing: ‘

33 H,‘-'e TOIEN

» Code No.  Page

s
b dlinent Dusy 2000 8-12
Gm 1A, _ 23012399 &
O Ocenpational Departments 2101:2199 9-10
O Occupational Programs J001-2099 11
(S .‘hix'mii\ : Zl()l 2299 12
. e Sl

In that he is interested in enrollment data
ot s hools, he would then turn to page 12
o the CDS Quantitative Variables Index
and would look at the variables coded
23070 2299, He would tind. the following
Bistige tor variables in which he s inter-
wsted, cnpollinent i schools:

220 Numh:’nf)\lj’emh in School

Iitrne tionalXote: Spectly School Selectors
QV 3IB . (n ade QV 8. Rd}.L‘ Qv 711,
«nd Sex QV 712 may be specitied at the

user’s vption

/

Theretore, hie would know that e nfuse
specity code nmnber 2201 in order to
obtrain the data inwhich he is interested.
The tstructional note accompanying this
data item provides a listing of the addi-
tional data specitications that muse or can
be made in order to obtain the informa-
tion desired, The CRS Major Data Selee-
tors Stmmary Sheet osee Table 1Y contains

v ended listing of the major qualitative

843

variable
items can be qunhhgd or classitied. Since
the manager is interested in enrollment in
comprehensive  secondary  schools,  he
would know that he must specity a
School Selector  identifying the School
Type. ie.. Compreliensive  Secondary.
From the M.Uor Data Selectors Summal\
Sheet he would note that School F\pc
data is identiticd by code numbers in the
range of 303.00 in the CDS Qualitative
Variables [l\dL\ By using the T‘lblL‘ of

TABLE 1 (.‘I)S MAJOR DATA
SELECTORS SUMMARY SHEET

QV-301A System Selectors

QV 301 System/School Code

QV 302 LEA Type

QV 315 State Senate Districts

QV 316 Stite Assembly Districts

QV 317 U.S. Election Districts

Qv 318 SMSAs

QV 319 Educational Region
BV-3018B Sclivol Selectors

Qv 301 . System/School Code

QV 303 School Type

QV 313 School Organization

QV 301A "System Selectors
BV-305 Department Selectors

QV 365 - Department 1.,

QV 301A System Selectors

QV 301B School Selegtors

BV-401 Staff Member Selectors
411-413 Staft Characteristics
Department }.D.
Program Selectors -
System Seléctors and School
Selectors

BV-306 Program Selectors

QVs401-409:
QV 305
QV 300
QV 301 A&D

QV 306 Program (Form} [D-(PFID)

QV 309 Program Type

Qv 311 " Program Area Codes

QV'312 Codes of Program Area Distri-
bution (Legal ('hssiﬁmtion)

Qv 320 Pr(){_,r‘lm Is/Is not in SDS
“Example

QV 305 Department 1.D,

Qv 5008 USOE Code combm.xt\ons

QV301A System Selectors ;

QV 301B School Selectors

EE

categories by which CDS data
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Contents to this index, he would find the
page(s’ in the index on which data items
with that code are listed. In the index he
would find chat code number 303.20
identities the data classification Com-
prehensive Secondary School. That is the
School Selector that he would specify.
Thus, in
enrollment of each comprehensive high
school in Massachusetts, the manager
would specify two numbers: 2201 and
303.20. This is a very simple example for
demonstration purposes.

Uhe SDS Data Classification Indices

As previously mentioned, the SDS and
CDS  Data  Classification  Indices are
similarly organized. That is to say that
there is an SDS Qualitative Variables
Index with an accompanying Table of
Contents, and an SDS Quantitative Vari-
ables Index also accompanied by a Table
of 'Contents. Since the SDS data indices
are used in much the same manner as the
CDS data indices, this section of the
chapter will be geared toward detailing
the content of these indices rather than
their usage.

The SDS Qualitative 1ariables Data Classi-
fication Index

The major coded data classification

“included in the SDS Basic Variables Index

dare Slll]llllill’i'l.t.‘d bCl()W:

Major Categories of SDS Qualitative

Variables by Code Number
Cohort Number . 100
Grade 200
Level | 300
Stratification Cell Number 400
USOE Code Number . 500
N 600

TERMOB Number

Aruitoxt provided by Eic:
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The SDS Quantitative  1ariables  Data

Classification Index

The major data classification included
in the SDS Quantitative Variables Index
and their respective code numbers are
summnarized below:

Major Categories of $DS Quantitative
Variables by Code Number

Input Data on Students 1000
Process Data on Teachers - 2000
" Process Data on Administrators 3060
Process Data o Students 4000
Product Data on Students 5000
Impact Data on Students 6000
Economic Data 7000

SDS data. like CDS data, is hierar-
chically organized. Thus within cach of
these major data categories there are
subcategories and within each of the

“subcategories there are further break-

downs. The subcategories for all of ¢co-
nomic data consist of listings for the
instruments used to obtdin the data.
These instruiments fall into one of two
categories:  commercially or otherwise
available instruments and instruments
developed inhouse. For the commercially
or otherwise available instruments (indi-
cated by an asterisk) the within instru-
ment subcategories consist of the various
scores vielded by the instrument. For alt
of the other instruments and inventories
(i.e.. those developed inhouse). the within
instrument subcategories consist of data
on each individual item or variable. as well
as data ol a priori generated variables. (An
a priori generated variable is a variable
which has been arbitrarily generated from
the combination of two or more individ-
ual items prior to empirical analysis of the

-data yielded by the instrument). It should

be - noted that all processés including

“economic data in SDS are strictly mathe-

.
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TABLE2 . ‘ ‘ <
MAJOR CATEGORIES OF SDS QUANTITATIVE DATA BY CODE NUMBER . . ‘
Input Data 1000
Cogpitive ' 17100-1300
* lowa Tests of Educational Development . .. 1100 N
* Differential Aptitude Test ' , 1200
* Culture Fair Q. Test » : ' : 1300
Noncognitive ' : ‘ . :
* High School Personality Questionnaire ] 1400 .
: * Surveys of Interpersonal and Personal Values " 1500 o
* Survey of Study Habits and Attitudes . 1600 '
Student Master Identification Form 1700
Student Master Identification Form-Update 1800 3
The Massachusetts Pupil Inventories-MPI{A) : 1900A/B
General Demographic and Family Background Data-MALPHB).. - 1910A/B
Sociveconomic Background Data 1920A/B
Student Relations with Parents ' o S 1930A/B
Parental Interest in'Student’s Education : . 1940A/B
Educational and Occupational Background ’ - : 1950A/B
' Status and Aspirations ' ' . “
Peer Relations and Comparisons : : 1960A/B .
" Interests and Activities 7 1970A/B :
: Process Data on'Teachers To2000 .
' The Massachusetts Occupational EdULdthn Tcacher Survey (M()TES) : © 2100
* The Teacher Program Questionnaire (TPQ) 2200
* The Image of Vocational Education (IVE) 3300
The Planning Activities Sheet ’ + T 2400 - -
* The Purdue Teacher Opinionaire . 2500
“ Verbal Reasoning 1.Q. 7 T 2600
Process Didta on Administrators 3000 )
* The Image of Vocational Edug..mon 3100 .
The Planning Activities Sheet 32007 -
The Massachusetts Administrator lnvnnmry . 3300
* Verbal Reasoning L.Q. » Cr 4000
. * The Student Program Questionnaire ‘ 4100 -
* The School Sentiment lnde‘c ) 4200
Product Data ' ' 5000
* lowa Tests of Educational Devclupmcnt Retests 5100
Completion/Noncompletion Data : 5200
Terminal Objectives Data , . 5300 N
Impact Data . © 60060
Massachusetts Educational Impact lnvuxtory 6100
Massachusetts Job Evaluation Form 6200
Economic Data _ v ] 7000 -

*Commercial Instruments

85 - I
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; . TABLE 3 .
' . A SAMPLE FROM THE OPERATIONS INDEX WITH
I l_.l ISTRATIVE EXAMPLES OF THE VARIOUS OPERATIONS

- 100 Logical Operations

. 1.10 Logical Combinations " : * -
" _ . - Lil And & < e.g. all students who are both female und in office education programs
i 112 Or inclusive A "L e, all students who ate either female or in otfice education prugrams
- 1.20 Logical Relations v . ’
© 121 Greater Than (GT):  e.g., all teachers with LQ.s greater than 120, ur .
1 "1.22 Less Than -LTi: with 1.Q.s less than 120, or - '
: ., 123 Equal to "ETY: with LQ.s equal to 120 - :
/ 1.24 Nut Equal to'NEI:  e.g., all students with family incomes not equal tu $10,000 or more
. 125 Not e.g- all students who are not in occupational edufation
) 2.00 Mathematical Qperations ) . N ‘
o 210 Plus 31 _ ¢.g.. number of students enrolled in Cosmetics programs plus .
: _ the number enrulled in Homemaking programs
2.20 Minos . e.g.. the custs of specific OF prugrams minus expenditures
. on equipment in those programs ’
. 2,30 Times <. tu find the total number of hours a given prugram meets cach
semester, the number of huurs that the prugram meets daily
- , times.the number uf prugram sessiuns held that semester might
i . ~ be réquested ~ -
sy 2.40 Divided by s - *- 1t might'be requested that total prugeam cust be divided by
: ~number of stothents in the program tu find the per pupil cust
4 given program . L
2.50 Exponentiatiun: thematical operations used primarily to perfurm
2.60 Square: stytistical operations
270 Square Ruoot: - ’ -
300 Statistical Operations . : .
3.01 Coont idata items e.g.. a count of the number of schuols offering a particular prugram
302 Sum ‘dataitemsis  ~ This operation is used to generate the basic summatiuns upon which
: most analysis uperations depend, e.g.. ZX. IX?,EX,, X, €te.
. Opetations 3.03, 3,04. and 3.05 consists of the scaling or urdering uf data items
3.03 Sort ~data items}: It might request shat students scorés on the ITED Reading Test be
sorted by sex - -
3.04 N tile Rank ‘data itemns.: A manager might want tu know the percentile rank of 4 given score *
On the Input Battery .
3.05 Scale by N-tile- This eperation consists of the scaling of items (e.g., scores og tests)
data itemsi: by their percentile rank ' . :
. 3.00- Mean data items These operations all involvé measures of central tendency  e.g..
' : 3.07 Median 'data items: mean. median or modal income of automotive mechanics graduates
308 Mode dataitems: . .
3.09 Range dataitems : - . ‘These operations all involve measures of dispersion  e.g.. the range
3.10 Variance: . ol scotes on a test. the variance in test scores and the standard devia-
3.11 Standard Deviation: tion associated with a given mean test score
400 Measures of Relationship . . *
4,10 Stepwise Multiple This is tlfe operation used to select the independent variables which are
- . Kegression Ry . tobe included in s regressiun equatiun. It consjsts of the insertation of
’ variables, one after another until the regression equation is satisfactory.
. Variables whose contribution tu predicting the dependent variable is
nonsignificant are removed from the regressiun mudel. This process is
v continued until variables cannot enter the regression equation, and
) ) variables cannut be rempved from the equation
. 4.20° Multiplé Regression: “T'his operation obtains ipfurmation about*a dependent variable in termis
- : of several independent “Variables, c.g.. the relationship between teacher
salary. teacher load, student attitude toward school, and teacher '
) satisfaction . . v
4.30 o Operations used primarily to determine relatiunships between variables,
4.40 @ max one or more of which are nuncontinuous
4.50 ¢ niax . - ) -
v 4.60 chisquare ‘ Co '
470 cuntingency coefficient
o _\ : .
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matical, with the e\ception of benefit/

cost analvses. Refer to Chapter 5 for a
discussion of this. “(A more ‘complete
listing of the variables available in the SDS
Data Indices is provided in Table 2.) ;

4
t -
-

The Operations Index = .

The process of analysis, retrieval and/or
display  of. information stored in the
MISOE data tiles frequently requires that
certain  operations be performed on
selected variables listed in the CDS or SDS

Data Classification Indices. The function

of the Operations Index is to provide a
coded listing of the operations that may
be pcrformcd tlxercby enabling the
person who is interacting with the system
to specity _the code that identifies the
partuuldr operation he wishes to»have
pcrformcd on the data. Several examples
of the use of the Operations Index will be
-provided at a later point in this chapter.
The ()pcratmna Index is divided into three
sections rcﬂectmg the three major cate-
gorlcs of pperations: '

1. Logical Operations: those o;ﬁcr‘mons that

. - can ‘be performed on -either fionordered

data {such as " qualitative variables or

ordered data sudh as quantitative variables.

The 'jpcrations included in this category
are used primarily to classify or combine
data units; they are particularly useful for
specifying the -particular group or thing
upon which data is to be collected or
_distributed. .

2. Mathematical Operations: those operations
that can be performed on ordered data
{i.e., quantitative variables) only.
3. Statisticul O ions: those operations

v that entail statistical manipulations of the
data. . -

Each of the major categorics hstcd in the

Operations Index as well as many of the

spegific opcratlons within each category

are detailed in Table 3. -

hd -

“line and (2)

f’e‘

The Output Index

It is anticipated that MISOE data will
be available itf any of four modes: (1) on-

asers: (3) the terminal scope ahd (4 ( ) priut-
ont (lmrdc'u)py) There are also three

-types of dutput forms or modes of output
that will be provided: (1) Tubular Qut-

puts, (2) Standard Statistical Analysis
Outputs and (3) Graphic Outputs. The
Output Index as illustrated in Table 4

provides a coded listing of cach of tht,

uscr.

"TABLE 4
- A SAMPLE OF THE OUTPUT INDEX

1.0()() ()utput Type
1.100 Tabular Outputs
. 1.110 Comparison Table
c 1.111 Unordered Listing
1.112 Simple Ordered Listing
1.113 Ranked {Diagnostic) Listing
1.114 Cross-tabs
1.
1.

1 15 Frequency Distributiop

off-linc printing for” inhouse
% g )

+ -output modes and types available to the °

116 Cumulative Frequency sttrlbutxon

1.117 Correlation Matrices
1.200 Standard Statistical Analysxs Outputs
1.300 Graphic Qutputs

1.310 Discrete Subgroup

1.311 Bargraphs

7 1.3]12 Pie-charts
1.313 Point-Scatter Plots
1.320 Continuous Subgroup

Linear Point-to-Point

1.321 Least Square Fit

~ 1.322 Moving Average

] 1323 Ogive

1.324 Lorenz (,urve

2.000 Output Mode. T
2.10 At the Terminal T
2.20 - At Remote Batch Printer (Hi-Speed)
\

P

. :
= . . N 4
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. The second part of this chapter, as
previously  mentioned, provides  actual
examples of some of the ways- in which
an educational managér might interact
with the MISOE computer system by,
using  the  three  types  of indices
described earlier in this chapter. The
examples offered are meant to provide
the user with some feeling for the
flexibility that is permitted by the

“

>

process of interacting with the system.
Thesé examples are by no means- ex-
haustive in tuct, they have been pur-
-posetully |, simplified  for  demonstration
purposes. [t is our hope that these
examples will setve. as stimuli to the
imagination, thereby  encouraging the
reader to think of the many other pos-
sibilitias provided by the MISOE man-
‘machine interactive process. »

-

PART Il; A SUGGESTED PROCESS FOR INTERACTING

IWITH THE MISOE COMPUTER SYSTEM

As described carlier, the MISOE data
files contain’ an extensive array of infor-
mation of enormous potential value to the
“educational manager. ‘The second half of
this chapter coneerns the means by which
an educational . manager may A access
to the information stored in the MISOE
data files by using the various indices to
the computer system described in Part L.
‘It is importaiit to understnad that in order
Jfor the educational manager to interact
intelligently with the MISOE computer
system, it is necessary for him to have a
thorotigh familiarity with the various
indicns. This familiarity will be assumed
throughout this section, -

-
“

4 Process Jor R(‘H'I.('l"l'll‘;" Information
Jrom the System: '

A systematic prnccs§ lhas been” sug-
gested for retrieving information from the
computer through the use ot these three
indices. It is assumed that the educational

+  manager has a purticulnr question in mind
when attempting to reteicve data from the

compiiter system. The first step in the
information retrieval process in therefore:
Step 1 = Explicit statement of the question that

initiated the probe  in other words,
what s the question that the informa-

tion retrieved from “the computer

Aruitoxt provided by Eic: ) ) . -
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system is meant to answer? A simple
example of an explicitly stated question
that an educational manager might ask

. is: What is the average starting salary of
all occupational education completors
who “participated in cooperative study
programs as opposed to those.who did
not participate in cooperative study

_ programs? , . '
Step 2 = Selection of tle appropriate Data Index
the manager must select either the

DS Data Index or the $DS Data Index,
depending upon whether the data that is

sought pertains to the census or the

. sample population. The question stated
above would require tite use of the SDS

Data Index because the information _

sought concerns all occupational educa-
tion C()lnt)lt—‘f()l’,\’.‘

After the first two steps have been

completed, the manager is ready to

_begin  using  the three major indices

(Data, Operations and . Output)  to

interact with the system and answer

his question. « ‘

Step 3 = Restatement of the probe question --
The probe question is restated by
specifying the following * four factors

. from the question: the target, the cri-
terion, the owutput, and the classifica-
tion, More than one of each can be
specified.
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The Target: the person or thing so
be described by the datu. The target

is specified by referring to the appyo-

{CDS or SDS) Qualitative
Data Index and the Operations In-
dex, if the target is a function of any
girls™and. boys =
*plus”). There may

operation {i.e..
logical aperator

- be more than one target if more than
‘one person or thing is to be describ-

ed. For example, in the question

specified in Step 1 there are two

targets:

a) Occupational cduc.mon comple—
tors who p.\rnc1pated in coppera-
tive study programs

b) Occupational education comple-

tors who did not”participate in
cooperative study programs
Note that part of the specification of
the target is the specification of any
qualifiers that define the target.
The Criterion: the data whicl. de-

scribes the starget. The criterion in-

the® question specified in Step 1 is

the average starting income of each -

of the target groups. The criterion is
specified by referring to the appro-
priate Data Index (either Qualitative

or Quantitative depending on the

type of data involved) and the Oper-

ations Index to either stipulate the -

statistic in which the criterion is to
appear {e.g.. the statistical operation
“mean’’ for average starting income),
or, to create a more complicated
criterion. A gencrated variable is an
example of a.more complicated cri-

‘terion that can be requested by

having scores on.two or more indi-

vidual data items summed by stipu-
Lmng the mathcmancal operation
“plus™.
The Output: naming the type and
mode of display “of the retrieved
criterion data. Qutput is specified by

referring to the{Qutput Index. For
‘example, the manager who specified
the question in Step 1 might request

that the average ‘starting income of

the target groups.be displayed.in a
compatison table at the terminal.

4) The Clussification: naming the rows
and/or columns (or, in the case .of
the graphs, naming the ppoints along
each of the axes) by which the
criterion data on the target-is to be
classified. (When the criterion data
falls into one cell, classification is

not applicable. For example, if the

simply
“average -starting income of comple-

* specified criterion was
tors”’, classification would not be
applicable), Classification of the cri-
terion is specified by referring to the
appropriate CDS or SDS Data Index
or Indices (Qualitative, Quantitative

or both) for the names of the rows -

and/or columns by which the cri-
terion data is to be classified, and
the Operations Index for any opera-
tions required in order to classify the
data in the desired manner. For
example, the manager in our’earlier
example ‘might request that the
average .starting income of each of
his two target groups be classified as
in the following manner:

IS

TABLE S
AVERAGE STARTING INCOME OF OE
COMPLETORS WHO DID PARTICIPATE IN
COOPERATIVE STUDY PROGRAMS VERSUS
AVERAGE STARTING INCOME OF THOSE
WHO DIDNOT %

X Startinig Income

Cooperative Study $8,620 .

T $7,200

No Cooperative Study

[\
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To. classity the criterion dia (that is,
average statting income in thiNmanner,
the manager would have speciticd that
row 1 be cooperative study: row 2 be no
cooperative study, and that one column
be labeled x starting income. This is an
vxumplc of a very simplc data classitica-
tion; more ditticult classitications will be
presented later on. ‘

" Let us now suppose that the manager,
having looked at "(nblv 5,-decides that he
would like to reclassity his eriterion data;
average starting income, by school size as’
measured by enrollment, because  he
suspects that participation in a coopera-
tive study program has more influence
upon the average starting wages ‘of OE
completors from large schools than upon
the average starting wages of OE cbmple-
tors J* small s¢hools. He theretore
requests at comparison table with the same
rows specified as in Table 5 (i.e., coopera-
tive study and no cooperative study) but
with the following three column names to
classify average starting wage data of OE
completors by enrollment of the school

attended. He chooses thg following three |

enrollmetit classiticatiofs: less than 1,600,
betwven 1,000 and 2,000, greater- than
2:000. (Note that th¢ Logical Operation
“less than™, “equalf to™ and “greater

TABLE 6 _
AVERAGE STARTING INCOME OF OE
COMPLETORS WHO PARTICIPATE IN
COOPERATIVE STUDY PROGRAM VERSUS

AVERAGE STARTING INCOME OF THOSE
WHE DID }OT BY SCHOOL SIZE -

: i

i e
I

—

7 ! e

School Size Enroliment;)

2,000
or more

s less than

1,000 1,000-2000

Coop. Study *  $9,280  $8.620  $7,960

No Coop. Study $7.500 , $7,543  $6.567

Aruitoxt provided by Eic: -
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than” would have been specitied in order

to create this classitication of the cri-

terion.} An example of the data yielded
by this classification of the criterion is
presented in Table 6. The reclassification

of the data presented in Table 5 into -

Table 6 provides a very simple example of
one way in which an educational-manager

might interact with the data in the MISOE -

computer system through the use of the

~ system indices, Several more complicated
examples of the man-machine interactive

process are provided at a later point.

There is an exception to the previously

stated ‘rule that classitication consists of
the " naming of the rows and/or the
columns by which the criterion is to be
classified. In the case of regression anal-
ysis, classification consists of the naming

~of the independent variables (i.c., those

variables -which are used to predict the
criterion). The dependent variable (i.c.,
that variable whiclh'is predicted) and the
appropriate statistical operation (i.e., step-
wise or zv‘.tti‘tipl&rcgrcssiony constitute the
ciiterion in the case of regression ;malysis.

Now that the rcader has been.famil-
jarized with the process by which an
educational manager may  interact with
the MISOE computer system through the
use of the various indices, the remaining
part of this chapter will -be spent on
providing several examples of this process.
ft is hoped that these examples, in addi-
tion to providing you with a better
understanding of the man-machine inter-
active process, will also provide you with
some feeling for the flexibility and range
ot the MISOE system. You will notice
that nothing has been sajd thus far to

indicate how the educational manager -

would use the information obtained by
interacting with the system to better his
planning and decision-making capabilities;
that topic is fully discussed in Chapter 8.
It should also be noted again that the

o
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purpose of the discussion thus far has
been to provide the potential users of the

MISOE svstem with. an overview ot the
man-machine  interactive progess; the
actual  technical details by which this

Cinteraction 1s to occur were PUI'P()SL‘IV

excluded trom this chapter because they
are still in the developmental stage.

Some Lxamples of the Interactive Process
for Retricval of Iafonnation from the

MISOE Data Files

Example 1. Suppose that an educa-
tional mapager wanes information on the
expenditures  in - comprehensive
schools for all office education programs
over the last five vears. Onee he las
explicitly stated his question {Step 1 in
the rctric val processi, he then decides

{Step 2) wllctlwr the data chat hie seeks.

c\pcndlturgs for office education pro-
grams in comprehensive schools, is CDS
data or SDS data. He "decides that i, is
CDS data because it concerns all oftice
education programs, nwot only those in the
sample, and thercfore
Data Indices to refer to throughout the
retpainder of the process. Step 3 in the
retrieval process consists of the restating

of the prubc question by specifying the

target. criterion, output and classitication,
He uses the CDS Data tudices, the Opera-
tions Indéx and the Output Index*to
s’pcvcif-y these:
Target: all office education programs in
comprehensive schools ‘specified
from the CDS Qualitative Data
Index)

Criterion: total expenditures over the last
five years specified from the
CDS  Quantitative Data
feconomic data) and the Opera-
Index the mathe-
matical operation “plus”™

Index
tiony fsince
is re-
quired to sum expenditures in
years 1 through 5)

seleces the CDS

Classification:

‘t;ll)lt‘
trom the Output Index:

Ontput: a0 comparison {specitied

Classification: 1ot applivable the criterion data
consists of one number

The information retrieved would-con
sist of one number indicating. the total
expenditures in unnprchcnsnc seliools for
atl UHILL‘ education programs over the last
five \L‘dl‘b e.g.. $500,000,000,

L.\Lunplp 2. Suppose that an educa-
tional manager is interested in getting an
idea of how much it costs to train a
student in automotive mechanics at the
p()s‘tsccundarv level by looking at cur-
rently occurring spvndmg patterns. He
asks the following question: How many
schools with automotive mechanices pro-
grams at the p()stscumddn level have per
pupil vearly costs in the following ranges:
fess than $600, $600 899, $900.1.199,
‘siﬁ‘)’()() 1.499, $1.,500 or more. He decides
that he would like the information to
appear in a bargraph. With the CDS Data,
Operations and Qutput Indices in hand,

he iy ready to restate his question as

fallows:
'flzrgz't: schools with automotive mechan-
ics programs at the postsecondary
level
. Qualitative Data Index)

Criterion: number of schooly 'specify from

‘specified  from the DS

Opcerations

.

- operation “count™), Specify that
which is to be counted. i.e., the
target schools from the CDS
. Qualitative Data Index.

Output: Bar graph .

1) the following per pupil yearly
cost range points on the- X ‘axis:
less than 8600,  $600-899.
$900:.1,199,  $1,200-1.499,
81,500 or more (note that this
classification “requires specifica-
tion of the logical operations
“less than”
2)the  following numbers of
schools on the Y axis: 2, 4, 6, 8,

Y

[
-

Index the ,statistical

and “‘greater than™).’
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10, 12. The information that
.would be retrieved from the

 system as a result of this probeis
illustrated in Figure 2.

From this -graph, the educational
manager might note that the modal per
pupil yearly cost range for automotive
mechanics  programs it the  post-
secondary level “is between $900 and

FIGURE 2
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$1,199. He might then decide that he

would also like to know the arerage per

pupil yearly cost of automotive mechanies

programs” at the post-secondary level in

- comprehensive and self-contained schools
because he suspects that it is more costly

in the comprchcnsi\}c schools. He would
then begin  the probe process over
again. ’

NUMBER OF SCHOOLS WITH AUTOMECHANICS PROGRAMS AT THE POST-
SECONDARY LEVEL BY PER PUPIL YEARLY COSTS OF THOSE PROGRAMS

-

less than $600  S600-899

$900-1199

$1200-1499 $1500 or more

Per Pupil Yearly Costs

Example 3. Suppose that an educa-
tional manager is considering approving
new occnpational programs and his main
concern is the additional costs that would
be incurred by creating these new pro-
grams rather than by continuing to place

students in  already  existing non-
_occupational education  programs.  He
O
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- decides that it would be useful to look at

a comparison table showing the per pupil
yearly cost of nonoccupational ‘edueation
programs, “occupational education pro-
grams, and differences in costs between
occupational and nonoccupational educa-
tion programs. Furthermore, he suspects
that these cost differences may vary
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considerably b\, regl()n He therefore
would like to have these cost figures
displaved- by educational region. His
. probe would be restated as follows:
Target: occupational education programs;
nonoccupational education pro-
grams. (Another” example of a
multiple target-specified from the
_ CDS Qualitative Data Index).
Criterion: per pupil yearly costs and cost
 differences specified from CDS
Quantitative Data Index and the
Operations Index
Output: comparison table
Classification: (1) Rows 1 - per * pupil yearly
_cost  of occupa-
tional
o {specified from the
CDS’  Quantitative
Data Index and the
Operations Index)
- per pupil yearly
cost of nonoccupa-
tional education
{specified as above)
3 - per - pupil yearly
cost differences be-
tween occupational

education

€8]

educgtion and non-

tion. Note that
row 3 is created by
specifying the
mathematical oper-
ation “minus” and
subtracting one row
from another),

one for each

'2)6 colums

educational region

Table 7 shows the information that
would be generated by this probe. The
manager might note that the difference in
per pupil yearly costs of occupatiopal and
nonoc.x_upatlmml L‘d.Ll(,dtl()l] does vary con-
siderably from region to region. He might
hypothesize that these differences are a

“w

)

occupational educa-.

“v

function of the different typcs of pro-
grams oftered in the different regions.
After lool\mg at the table, he might then
decide that he wants to know which
programs are offered in that region in
which the cost differences were the
greatest {Region 2), and the costs asso-
(.mted with ecach of the programs, Tlns
pr()be would be stated as follows:
Turget: occupational education programs
in Region 2
. Criterion: (1) OE. programs offered in
‘ Region 2
(2) per pupil yearly costs of each
program offered
{3)5 year average earnings of
graduates of those programs,
(This is an example of a multi-
ple criterion specified from
the Data and Operations
Indjces). .
Output: comparison table
Classification: Rows 1. per pupil yearly cost of
- occupational education
programs
2 average 5 year earnings
of graduates of those
programs h
Columns -- one column for each
' o_ccupational edication
program " offered in
Region 2,
The information )wldcd by this- probe is
shown in Table 8. After seeing this data,
the manager might decide to initiate a
benefit-cost analysis, or he might want to
see even finer breakdowns of the data.-
I\m)tple 4. A particular educational
manager is (.onsldermg trying to 1mprove
the attitude that students enrplled in
occupational education within school
district have toward a spedi pro-
gram in which they are enrolled. He
suspects that students,who have a more
favorable attitude toward their program
will be more satisfied with the jobs that
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they eventual#ceive than students with
less favorable attitudes. He notices, after
browsing  through the SDS Quantitative
Data Index, that student attitude toward
a program is a variable measured by the
Student Program Questionnaire; he also
notices that job satisfaction is assesscd by
items on the impact, instrument. The
question he asks is: Does student attitude
“toward an occupational
program have an independent effect on
job. satisfaction, controlling other vari-
ables such as ability? This question might

be restated for the probe as follows:
Target: all SDS(2) students followed up

in impact space for 3 years
Criterion: (1) job satisfaction score yielded
by the impact instrument
{could be a Gen Var) - the

dependent variable

:

education-

., 89 v
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: TABLE 7 L,/) / :
COMPARISON OF OCCUPATIONAL COST/BY PUPIL BY REGION .
"/\\‘/ ~
Region Region Region Repgion Region Region
. 1 -2 Syt 4 5 6
X 1. Annual $1,872  $2421 $1,924 81,761 - 81,772 - $1,831
Per Pupil :
Cost of OE
2. Annual $1,421 $1,581 $1,221 $1,201 $1,126 $1,201
Per Pupil ~ '
b Cost of NOE . ‘ » v
: 3. Annual $ 451 $ 840 $ 723. . $ 560 § 646 $ 630 .
\ Difference’
T ) . TABLE 8 )
REGION 2 ECONOMIC DATA BREAKOUT
. __ Per Pupil Yearly Costs of Occup_atio‘nal Education Offered in Region Two
. Auto Mechanics Electronics Woodworking Child Care
Per Pupil _ | $ 2,716 $ 2,618 $ 1,923 $ 1,762
Yearly Costs ‘ ‘
Average 5 Year $50,000 $60,000 $50,000 )332,000

!

{2) the Statistical Operation, re-
gression

Standard statistical analysis out-

the regression coefficient

Output:
put -
scores on the- Student Program
Questionnaire — (the dependent

Clussification:

variable)

The regression coefticient and summary
table yielded by this probe might con-
vince the manager that he should indeed
try to improve the attitude of students
toward their programs if he wants to
increase the likelihood that they will be
satisfied with the jobs that they even-
tually receive, in which case he might try
to manipulate the educational process so
as to improve attitudes' (i.e., by offering
more courses) or the data might convince
him that he should look at the relation-
ship between some other process variable
or variables and job satisfaction because
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student attitude and job satistaction were:

not found to be highly related. This
example was provided in order to demon-
strate a simplc case of regression analysis
and the unique 5Pt‘glf1ult1()1l of criterion
and classitication for regression analvsis as
mentioned earlier. An actual summary
table that would be yielded by such an
analysis has, huwe»or not been’ generated

* for the c\ample
?
Conclusion

From these few examples, it is hoped

an  appreciation  of  the

that the reader will have bu‘n able to gain
CHOrMmoUs
flexibility that an educational manager
would  have in interacting with the
MISOE computer system. The number of
probes and umscqucntl) the ditferent
types of information that a manager
could” request by using any combination
of, the three indices to the system is
virtually unlimited. The only major
restraint upon the user is that the data in
which.he is interested exists within the
system.




, CHAPTER 8 « ~ _
PLANNING FOR OCCUPATIONAL EDUCATION WITH MISOE

3 »

.

The single purpose ot this chapter is to
pruwdc the reader with a sunulated ey
perience in statewide plmnm for occupa-
tional education with an interactive com-
puter system. So that this presentation
will not be masked by a morass of
technical  and - nr;‘nnutumll .mgh
several simplifying assumptions are stip
ulated to set a representative but uure
cluteered for describing a man
computer planning dialogue. .
The esample planning
experience is tocused upon a division for the
management  of  ockupational  education
‘DOE; within a state department of edu-

>t.lgt‘

Assumption =1,

‘cation,
- tssumption =2, The results of the planning
function by DOE result in policy recom-
mendations to a Chief State School Officer. It
is assumed that the Chief State School Otficer
- synthesizes policies from special intetest divi-
siuns within the Department of Education and
tahes appropriate action with eithed the State
School Board, the L cghl.ntum, or both, to

s

iraplement puln V.

4 +
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Assumption s 3. Policy recommendations
of the Diyision of (Rcupational Education
must reflect concern for the rglationship
between the occupational and human develop-
mesnt of students. in light of acomprehensive
range of goals for public education. These
« goals are typically designed to reflect the

values of the larger society and its expectation

of pul)lu cducation, !

Assumption a4, Policy
must include a4 deseription of the expected
impaet of the results of specitic policy on,
society in the future. Policy recommendations
which do not connect educatiof with the

~commendations

society it is designed to serve are not per

mitted. ..
. . - . .

< Assumptionn =5, Policy recommendations

must consider the cost of the policy recom

v mended. as well as the value to soeiety,of the

benefits rectived. The quantification of policy

dollars 1s

recommendations  in  terms  of

essential, as resources for public
education  are limited and competivively

allvcated as-a result of the perceived contri-

assumed

bution of education to” societal goals in
. . ‘ ,
. .
(,). v o=
'Y {) .
v




92

2
N . -
companson to other worthy activities Tike
health care for the aged, national defense,
family ~ assistance, prison reform.

™,

environ-
mental . protection, highways, etc.. Accord-
ingly, rational decision making is described as
the selection of an alternative process or
‘program designed to accomplish a specified
goal at the .minimum cost. It follows that
planning describes the process of developing
(creating) alternatives to accomplish explicit
objectives, and the role of an interactive
computer system is to copnect man the
" planner~and . decider with inférmation and
operations which help -estimate the state of
the world in relationship to spécific goals and
the likely consequences of alternative plans.
Asstgnption #6." The example planning
experience assumes a twenty-five year fully
operational MISOE as described in this publi-
cation. The year of the simulated planning
experience is 1976. < '
Assumption #7. Although local education
 afencies, special ifiterést groups and advisory
councils are not included in this example, it is
"} assumed that their influence has been ac-
counted for by DOE.
/The Policy Making Process

Policy recommendations are defined as

‘

statements which clearly describe specific

action to be taken'to accomplish specified
goals. A policy statement includes both
the action to be taken and the goals to be
accomplished. Goals for ‘educational

policy include a description of both the’

short term capabilities and skills to be
learned by studefts and the expected
ihpact of these students on society in
future time. -

The action section of a policy recém>

-mendation stipulateés a change in some

part of the educatignal system which is
designed to bring about the accomplish-
ment of specified goals. Researchers fre-
quently- call changeable components vari-

A

ables (things which can be varied). These
variables not only include all components
of the educational process, from teacliers

o textbaoks but the range ‘of students to

be served. The researdl community has
somehow conie to’ describe the change

. process as manipulation of variables. ‘Fre-

quently, the so-called humanist manager
thinks of this description as dehumanizing
jargon, but to the social scientist it merely
describes the action part of a policy
statement in an accurate way.

Even a cursory consideration of the
pollcv setting process cannot avoid the
concept of constraints. A constraint is
simply an immovable given, something.
that cannot be changed or manipulated by
management. Usually, the higher one goes
in an organization, the fewer constraints
that apply to a policy recommendation.
Fot example, a tonstraint to planning
from a superintendents’s perspective is a
requirement that all youth attend public
education for a prescribed number of-days
each year until they reach an established
hge. Since this example assumes pdlicy
recommendations are made for the legisla-
ture by an administrative branch of state
government, no constraints limit the range,
of alternatives available to DOE in prob-
ing policy alternatlves ‘

Forinat for Simulated Man - Computer
Planning Px;ﬁ'rlewtc e .

The simulated plannmg experience
describes the development of *a single
POlle recommendation by DOE. In
reality, this experience would be repeated
for each policy recommendation, and

_finally the relationships’ among policy

recommendatins would be gexamined

" before submiission to a chief state sehool .

officer. It is assumed that relationships,
among policies from special interest
management divisions of the total depart-

o . 97 o
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‘ment of educafion would be examined By
the Chief State $chool Officer. k
The development of a policy recom-
mendation results from a series of in-
quiries or hypotheses initiated by manage-
ment, a dialogue between management
and computer to estimate current values
of policy related variables or relationships
among these elements, and finally an
analysis of the results of this information.
Each man-computer dialogue results in an
information statement by the computer
to- the manager. Each inquiry, dialogue,
-and analysis experience is described as a
probe. ‘A twenty-five probe example is
offered to describe how MISOE is de-

93

signed to- sdpport the development of
pdlicy recommendations for occupational
education at theé state-level. _

The call system described in Chapter 7
constitutes the basis for the man-
computer dialogue. To~avoid interfering
with the logical flow this example, call
detail - tequired to. describe gach man-
computer interaction will be simplified in
conversational language.

¢ o

* Probe #1

Management. Inquiry. DOE begins
policy development by speculating about -
the differential impact of students of

S .~ TABLE1 .

Note: All Dollar Values Adjusted to 1976 Dollars. .
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COMPUTER INFORMATION STATEMENT
. Target: Males, Completors& Dropouts, Cohort 1,
‘ SDS 1 & 2, All Strata, Secondary, Criteria: M. SD.

/ Secondary Completors Dropouts z{cc ‘

’ v OE NOE' OE NQE 4 Yr.

OE NOE NoCont NoCont NoCont No Cont Coll

1. 2 3 4 5 6 . 7
. . ¥
1. Ave $12,600. $12,823. $11,573. § 8,171. .$10,941. $ 5,531. $13,172,
- Income 1,120 ~ 2,764 736 681 431 736 4,732
2.Spouses  § 6;230. $ 6,173. § 6,010. § 4,271.. $ 4,312, $ 4112, $ 6,217.
Ave Income 281 270 173< 371 297 297 321,
3. Family 314,$Q‘. $13,722. $13,872.. $10,731. $12,312. $ 8,103. $15,731.
Ave Income 873 2,581 761 531 1,073 « 431 271
4, Net $22,731., . 321,473. $20,764. $10,731. $14,731. $ 4,172. $28,743.
Worth 3,241 2,973 3,101 1,073 431 211 ‘2,763
5. Ave Mo 1.2 2.2 1.3 3.7 2,1 4.7 1.0
Unemp 3 C 1 3 5 1.1 2.1 1.1
© 6. AveNo 4.1 4.2 4.1 5.2 5.1 62 - 3.2
Depend 4 - .6 2 1.3 2.;1/ 2.8 1.4,
7. Unemp $ 1,812. § 1,769. § 1,873. $ 2,731, % 2,173. 3‘3,219. $ 741.
Benefits 96.2 - 345.2 81.2 142.3 273.2, 213.1 - 87.2
8. Welfare § 456. $ 531. $ 572 $2172. $ 932. $3991. § 351.°

Benefits 14.1 25.2 352  278.6 41.2 432.7 . 11.6
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decupational and nonocuupatmndl educa-
tion on saciety overl ten years. This seems
a reasonable place to begin, as occupa-
tional educationis usually an extra cost
program, compared to 11()11()(.Lupdt10n¢ll
education. DOE decides to-estimate the
differences, if any, of eight economic
variables for secondary students who
cither completed or drépped out from
occupational (OE} or nonoccupational
(NOE) education and-cither continued or
did not continue their education beyond
the secofidary school. The, economic vari-
ables include:
famlly income, net worth, months un-
employed, number of dependents, un-
employment apd welfare benefits re-
ceived. The réquest is for inforination
avcraged by student group for fifteen
years since Lompletmg secondary educa-
tion. The request is made for all students
in the sample data systeins for all sample
strata. ERY

Management Analysis. An inspection of
the Computer Information System reveals

" “that secondary level OE and NOE com-

pletors do not differ greatly oh these
"economic variables, with the exception of

OE completors who do not continue
educatlon They make several thousand
dollars less per year, on the average, as do
their spouses; their family income is
.several thousand _dollars less; their net
worth is abaut one half of' the other

‘ groups, they are unemployed longer; and

collect more unemployment and welfare
benefits. All secondary completors (cl. 7)
who completed four years of college
‘collected less unemployment and welfare
benefits than OE completors who did not
continue education,and are sllghtly better
off, on each economic measure. Surpris-
mgly, OE dropouts do not seem to fall
that far behind the average scores for all
OE and NOE completors on this array of

economic. variables, although they are

m(.()me, Sp(}USC S 1ncomc :

clearly not as successful in terms of these
measures as program completors. This is
particularly true of net worth, '
NOE dropouts clearly constitute a
disaster group in terms of these indices.
When compared to OE completors who
did not continue educion, they carn less
than one half the income, have achieved
only a-20 per cent net worth position, aré
.unemployed three times as long, collect
twice a$ many. ﬁncmploynmng benefits
and dbout seven times as much wdfare

4

Probe 2°

-

Mmlagcr‘m’nt Inguiry.  DOE. next
decides to deterrnine if these differences
exist for females as well as males; i.e.,

- secondary completors and dropouts of OE

and NOE programs who either continued
or did not continue education. The
inquiry. is made for the same econormc
variables.

’\[anagement 1naluzs The Computer
Information Statcmeng: clearly indicates
that this'distinction is of the same relative
magnitude for males and females, A
reasonable conclusion from these first
probes would be that there seems to be a
systématic  ditference between NOE
students who dropped, out ot school and
did not continue theis education and the
other groups, and that these students are
systematically worse off on all measures.

Probe #3.

2 . '
A Y

\[mzagmnent [nqutrv The next concern
of DOE is to determine if this difference’
extends to- variables ‘beyond ba&\\
economic indices. From items of instru-
ments of the data indices, DOE aggregates
(a priori) several variables on which to
compare the groups, and they are:
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. .. TABLE2

COMPUTER INFORMATION STATEMENT
1 Target: Males, Completors & Dropouts, Cohort 1,
SDS 1 & 2, All Sttata, Secondary, Criteria: M. SD.

- Secondary Completors Dropouts %;c N
: OE NOE OE NOE 4 Yr.
OE -NOE No Cont No.Cont NoCont No Cont , Coll 4
| 1. 2 3 4 .5 6 7
1. Ave 7431, $ 5631, §$6721. § 5012 §5971. § 3821 § 8149,
‘ Income . 600! 843 724 ' 521 412 811 121
2. Spousés 812,431, $12,621. $10,973. § 8,012. § 8312. §5213. $16118
Ave Income 432 - 822 921" 412 511 712 512 ¥
.. 3.Family  $14,473. $13011. $13001. $10,120. $10,011. § 7,236. $18,941.
Ave Income 415 941 412 591 431 713 -+ 912
4. Net $22,174. $21,596. $20,001. $16,141. $17,143. $10,931. $21,936.
Worth 1,025 . 441 512 891 "491 1,212 642
5.AveMo * 23 ~ 31 2.6 3.7 2.9 41 2.1
Unemp - 1.3 1.7 1.7 - 1.8 21 T 20 1.3
6. Ave No 4.0 4.3 - 4.2 4.9 4.4 5.4 3.8 -
Depend 2.1 2.1 2.0 24 2.4 1.9 .8
7.Unemp $ 683, § 978. § 691. § .12 § 742, $2172. 431..
Benefits 72 142 92 138 119 216- 42
8. Welfare $§ 500, $ 643. § 542 § 842 § 625. §2132. § 301,
Benefits 70 »182 61 146 4 412

Note: All Dollar Values Adjusted to 1976 Dollars.

economic  productivity,” .community
services, voting behaviar, job satisfaction
and participation in sports. DOE assumes
that community service, voting behavior
and participation in sports represent a
" range of nonoccupationally  related”
behavior which is associated -with the
general goals of. total secondary. educa-
tion. This inquiry is made for the same
_secondary group, le, secondary
completors and ~ dropouts who' eithes:
continued or did not continue education”
beyond the:secondary level. !
Management Analysis. The data reveal
little differences between OE and NOE

" completors

- they

S 104

121

completars, with OE program completors
slightly more productive, satisfied with
their_jobs and involved in community

service than their NOE counterparts. OE

completors who did not continue edu-
cation enjoy” an advantage to NOE
who.. did not continue
education. OE dropouts and OE
completors do not seem very different,
except in terms of job satisfaction, while

. NOE dropouts are at the same relative .

disadvantage on this range of variables as
aare on the economic indices.
Secondary completors - who complete
college are not.much different than OE

N
.
1 -

-
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a

SDhS 14

b Su,nndm. (umplcturs

u)mpletor» who do not continue educa-
tion, as des; ribed by tlfis information.

1’7‘0[)("34

\Lumqvnu mt 1m1mu DOE now in
quires of the extent of what is beginning
to appear to be a probable social problem
upon which occupatmnal education rhight
exert a favorable unpm,t the NOE drop-
out. Previous questions have been made of
the sample data systems, with weighted
(to the population) responses In this case,
]10wever, management is interested in a
description of the total population of
dropouts, and discovers from the €DS

Data Index that such information is avail-

s

‘TABLE 3 S :

’ COMPUTER INFORMATION STATEMENT LT .
" Tirget: Males & Females, (.‘un;plctpra & Dropoats, Cohort 1,

2. All‘Stmt.x. Secondary, Criteria: M. SD), -

o cbpus o
. o, OF NOE QE NOE 4 Yr.
OE NOE No Cont NoCont  NoCont  No Cont Coll
I 2 3 4 .5 6 7
1. Productiv 7.2 6.1 7.0 4.9 6.8 3.7 7.2
“GenVap i1: 7 1.1 3.1 2.1 3.4 2.1 1.8 9
2. ComneSery 8.1 1 7.9 6.2 7.6 L | 7.1
GenVar .2y 1.2 2.3 1.5 2.0 24 <7 31 2.8
3. Voi Behav 5.1 5.0 4.9 4.2 4.9 3.1 50
+  GenVar (3% 1.1 1.3 1.2 1.8 . L6 1.2 - _1.17 ‘
4. Job Statu " 8.1 6.1 7.8 5.1 5.9 30 8.0
Gen Var 4} 2.1 R 2.0 2.4 2.8 4.1 4.1
5. Part Spor 4.2 42 - 40 3.8 4.1 2.1 5.2
Gen Var /5% 3.1 3.8 3.1 3.0 3.1 2.8 r 3.2
Inst Items .
- Gen,Var.{l} () SIS
Gen. Var, (2)  {} (Y L M
' Gen. Var, {3} { ) ty oy () . :
Gen. Vag (4) " ) Ly ) (g ) \
Gen. Var. (5) - { ) () () ) n - '
3

able. As a way of ‘lsscssmg the relative size
of the dropout problem DOE frames its
inquiry in terms of OE and NOE males
and temales, classified by school and
geographical settings. I¢t requests | that this
information be displayed in rdatmnslup
to enrollinents, and asks f«r‘Werages over
the last ten years.
. Management ~Apalysts. This (m‘hpu,ter
Information Sta€ément indicates that the *
problun seems to have considerable scope
and is, doncentrated on NOE males, who
account for 82 per cent of the annual
secondary dropout total of over 35,000
students (10 per cent of the secondary
enrollment). Seventy-six per cent of these *
dropouts are located in cities of 75;000 or

LS
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" . TABLE 4 : . :
a ) *  COMPUTER I.NF()RMATION STATEMENT
' Target: Annual Dropouts & Annual State Enrollment,
CDS, Male & Femule, Secondary e
Criteria: Count, 7 of Total Dropouts
Annual Dropout; from Programs Total *
’ In All Secondary School Annual
. D A DeconCary SCools e Sec’dry  Total -
i . OE i NOE School State | |
. . © " “Male  Female =~ Male ~ Female -~ Propouts--—-Earoll-— © . 7
. 1 2 3 4 5 6
. ° . : .
. 1. Statewide 2,534 1,859 . 28,682 2,050 35,125 351,250
. ' 7% 5% ° 829 6% L .
2 Cities of 75. 712 532 10,621 860 20,825 - 178,126 *
¢ Thousand or More ;2% 2% 53% 2% 59%
3. Cities & Towns 1,364 975 8,312 741 -11,392 112914 B
Between 10 & 75 47, 3% 23% 2% . *82%: ( oy
Thousand . e ' . )
4. Regional . " 408 214 1,328 300, 2250 38,121 -
Schools 170 5% 4% = 1% 6.5%
5. Cities & Towns 50 38 21 149 658 22,089
& of Less Than - . 5% 5% ) 1% 5% - 2.5% . R -
10 Thousand .
~ over or in cities or towns of between  Probe #6
10,000 and 75,000, According to this . ‘ ' ,
information, public education produces Management Inqguiry. The nex{ inquiry

over ons quarter of a million NOE drop-  of DOB is designed to discover if there are
outs every 10 years, 82 per cent of whom  systematic differences between average
~are males” from NOE programs.and who  educational costs to society for groups of
*seem to be systematically less than equal  studenss that seem to be systematically
' to OE completors and dropouts on a®  different in terms of their economic and
number of economic and social indicators.  social welfare.. This inquiry is made for a
2 cohort of jstudents in'the Sample Data

Probe #5 . Systems zugd' specifically asks about the
) : average expenditure per student for NOE
Management Inquiry. This is simply a  and OE students who complete or drop ‘

- technical request to cross tab the dropout  “out of secondary programs and do not
‘description more efficiently than in Probe * continue education. The request also
4 for the same population, annual number  inquires about the average annual private,
of dropouts over the last ten years,” economic benefits (salary from job) and
arrayed by sex #nd program type. social- benefits (total taxes paid), averaged
Management Analysis. None. -over students within groups. Both social

Y
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< . TABLE 5 R
: . COMPUTER INFORMATION STATEMENT -
.- N Target: CDS, Male,& Female. Secondary, Dropouts, R
: ' ' Criteria: Coun't & % of Total Dropouts . -
Annual Annual Anfiual
. B Male . Female Total
. : ’ Dropouts Dropouts Dropouts -
- . ” : (1) (2) «(3)
- ) {1) Annual OE Dropouts . 2,534 . ll§f99 ) 4,393
' - . 7% 5% S 12%
T 77 {2)Annual NOE Dropouts 28,682 2,050 30,732
. g . < 82% 6% 88% RN
{3) Annual Total Dropouts . 31,216 | . 3,909 35,125
: . « 89% 11% -
. . .
TABLE6 -
N * . COMPUTER INFORMATION STATEMENT
N ' Target: Males, SDS 1 & 2, Cohort 1, All Strata, Secondary -
| ,  Criteria: {1) Avérage Private and Social Benefits Over 15 Years B
L - 7 - (2) Per Completos Cost ! . .
-~ ¢ : :
o . . Pes Pupil Annualv Per Pupil Benefits (2)
Program Gen Var {1) , - GenVar (2)
. Aamsts Privite  ° ) Social
1. All NOE Dropouts $3,000. $ 5,531, ©§ 897.
- No Cont Education. » SD 800 SD 736 SD 147
2. All NOE Sec Completors ™ $5,100. $ 8,171. $1,797. *
No Cont Education SD 310 SD631 SD 145
. ' 3. All OE Se¢ Dfopouts ' $5500.  $10,941. $2,335.
? No Cont Education SD 625. SD 431 SD 107 .
4. All O Sec Completors ~ $6,521. $11,573. $2,893.
*  No Cont Education - sp3se % sD 736 SD 184
(1) Completor Cost = Total Cost / All Completors .
. (2) All Dollars Values Adjusted to 1976 Dollirs ' R
’ . Inst Items
~ " Gen Var (1) () () () () . ‘
N ~ Gen Var (2) () () () ( : ~
O ) . N o~ '
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"~ and private benefits are Gen Vars, deter
mined from specifying instruments and
items from the $DS Data Index. Sodial
and private benefigs are specified at dollar
values adjusted to the 1976 dollar.
Management  Analysis. It s evident
from this dialogue between man and
computer that, on the average, the public
cost for NOE dropouts is about one halt
of that for OE completors, but that the

,social benefits {in terms ol taxes} ds

almost three times as large. It is interest-
ing to note the” relative difterences

The cost is not much different, which

might suggest that students don’t*drop

) out early in programs, and the average
- benefits over fifteen years are also not
very ditferent. This could"be a' case of
educational overkill, but is tangential to

the major tlirust of the current probe (but

could be returned to by DOE as the basis

between {E dropouts and completors..

‘ 99

DProbe =7

Management Inguiry. ‘The next inquiry
by DOE management is designed to deter-
mine differential relationships between
costs and benetits for all NOE dropouts
and all OE completors. This information
is requested for the same cohort, and, for
all strata in the sampling design® and, of
course, for males only. Specifically the
request is to determine the realtive costs
compared to fifteen years social benefits
of all OE secondary completors and all
NOE dropouts. Also requested is a display
of the extra costs of all dropouts had they
all been transferred to become OE com-
pletors, as well as the extra social benefits
that would have been achieved if NOE
dropouts liad ‘maintained aboit the $ame
level of social payback to government gs
had the average OE completor. It should

be noted that costs and benefits are

' for a second probe series). presented “in constant 1976 *dollars
- -~ 3
N £
e . TABLE 7 § .
COMPUTER INFORM.ATION STATEMENT ) .
! v _ Target: NOE Dropouts, OE Completors, SDS 1&2,
Cohort 1, All Strata, Secondary :
’ Criteria: (1) Casts & 15 Yr Benefits for Student Groups
‘ (2 Extra Costs & Benefits Had NOE Dropouts
. A Been OE Completors
. Extra Costs &
' Benefits if NOE
. : Dropouts Were OE
NOE DroPouts OE Completors Completors
Costs ‘ $ 86,046,000. $ .187,035,322. 3100,9‘09,322.
. 15 Yr Social ~ $385,916,310. $1,244,655,390. $858,739,080.
Benefits .
Cost/Benefit 1/4 1/7
- Ratio 1

A

‘1 For simplicity, this ptobe series is limited to 1 NOE cohort over all strata.

/
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-
{resulting from econsGinic assumptions and
data treatment], with a result of providing
a basistor cost and denefit comparisons.

Fluanggement  Analvsis. The computer

- statement requires little cxpézmation. For

every dollar invested in NOE dropouts,

four are returned over a period of tifteen

years, while seven are returned to society
for every dollar invested in OE comple-
tors. Jt would cost society an extra
$100.989,322 to have prepared NOE
dropouts as -OE cempletors, but they
could expeéct .additional benefits over fif-
teen years to ekceed $850,000,000. Ob-
v,ir»m'Sly. these data are based on a vafiety

" of shaky assumptions. For example, it is

not all likely that NOE dropouts could be

expected to sugceed¥at the same rate as,
OE completors, or for the same cost.
Further, It they did. it is not certain that *
they wotlld generate the same level -of
social benetits as. current OE completors,
on the average. . .t

. rd

Probe #8
. ) R * .
Management Inguiry. In light of these
sweeping assumptions, required to make
sense of the data and which render it not |
very usetul for anything but an assessment
of difterential impact, much more specific -
information is required by management
tor the purpose of developing a recom-
mendation to do something about a

]

TABLE 8

Y

‘(70MPUTER INFORMATION STATEMENT, -~ P
Stepwise Multiple Correlation

a Independent Variable: Input Battery
Dependent Variable: NOE Dropouts / OE Completors

Target: Males, OE Completors & NOE Dropouts, Cohore 1,

SDS 1 & 2, All Strdta, Secondary . v !
Criteria: M., SD., % of Contribution of Independent Variables
. to Criterion {(NOE Dropouts) 3
R=.78
ITED MPI MPI . HSPQ
: Reading Family Support Clontrol of . Emotional
Total For Education Eavironment Stability
NOE Dropouts 33.3 2.4 6.6 5.0
SD 7.1 SD'1.2 SD1.1 SD1.1
OE szpletors 423 - 7.2 - 9.3 © 8.2
’ - SD 4.1 SD 2.1 SD 1.3 SD2.1
Independent ” ITED MPI MPI HSPQ
) 1 1
& ConFrlbuthn Reading Family Support Control of Emotional
of Variables to Total For Educatio Environment -Stabilit
Variance of NOE . ot " ¥
Dropouts (21% 17% 12% 11%
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problem other than to merely recognize
its most vbvious characteristics.?

DOE now seeks of the computer syss
tem information which describes the basis
upon which NOE dropout and NOE com-

pletors are ditferent beftoré they enter

secondary school. This question is framed
in terms of the total MISOE input battery
whigh is adiministered to all students in
the sample data systems. Using a statisti-
cal operation called stepwise multiple
regression, the manager asks for a listing
of the input variables upon which all OE |
male completors were different. than all
NOE. dropouts. Again, this question is
asked for all strata, and secondary stu-
dents onlysx )

Management Analysis. Of all the vari- +,

ables in the MISOE Input Battery (sub-
scores and.a priori Gen Vars), only four
are significant in ditferentiating all NOE
dropouts, on the average, from all OE
program completors, and they are:  °

1. reading skills; '
family support for education;
perceived control of the environment by
the student; and "

4. emotional stability, ai rdcasured by the
4  High School Personality, Questionnaire.
Taken together, these variables account
for approximately *60 per dent of the
difference between these two groups of
students, with reading explaiping about
20 per cent of ghe variance; tamily sup-
port for education about 17 peér cent and
control of the environment and emoticnal
stability about 12 per cent each. A con-
clusion from this dialogue with the
computer could be that if all dropouts
had the same scores on these input vari-

.

W

ables, they might be’ gxpected to succeed

101

at the same rate as OE completors, and
theretfore ‘to impact upon society with
approximately  the same range of
behavior. Of course, this information
suffers from the same.problem of over
aggregation as did the information from
previous probes, in that comparisons are
made between groups across wide ranges.
Even though that is true, DOE manage-
ment suspects that the variables which
appear to sepdrate all successful OE
completors and all NOE dropouts seem to
be subject to change or manipulation.
Reading scores can be improved, family
support for education is not- totally
beyond the reach of public education, and
perceived control of environment and
personality’ adjustment seent.the legiti-
mate focus of counseling and guidance.
Although much more specific intormation
is required for the development of a
useful policy, it seems particularly en-
couraging that there are no differences in
so-called 1Q or other apparently difficult
to change aptitudes. N
Probe #9, L
Aianagenwnt Inguiry.  Having dis-
covared the®average raw scores of NOE
dropouts and.OE cofupletors upon input
batteries  which iffefentiated  these
groups, DOE is now foncerend in learning
the,relative distance §etween'these groups
by a constant metric, 1e., standard scores,

"DOE is also concerned about the dif-

ferences between NOE dropouts and:
other identifiable groups by these
measure - T

Management  Analysis, This inquiry
reveals that NOE dropouts are over two

2This is a major cofimercial for the MISOE data design, which not only allows the recognition of
a problem, but provides for its solution. Assessment of impact only identifies problems, while assess-
ment of student pfogress at points in educational timé and which is unrelated to impact and un-
connected to anything else, provides little assistance for systematic progress.

£l
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standard deviatious below OE courpletors
in reading, tamily support and control of
environment at program entry tifle, and
approximatley  the~ sanme distance below
NOE completors as deseribed by these
measures. They are not quite as “*compar
atively  disadvantaged™  in  terms  of
emotional stability. It is interesting to
note that they are ouly about one
standard deviation Helow OE dropouts on
these measures, and not difterent at all in
terms of emotional stability.

This information is another way of

b

saying  that if their scores on these
variables could be improved about two
statidbard  deviations betore thevs became

enrolled in OE I.)rogrmns;\'tlwy.could be

expected to succeed at the same rate as all
OE completors. Again, the data is still too
gross for policy recommendations, other
than  enormous  generalizations,  and
cousiderably  more

specific policy recommendation- which is
likely to successtully treat an apparent
problem.

" TABLE 9 .
COMPUTER INFORMATION STATEMENT
Target: Mixed Dropouts & Completors, SDS 1 & 2, Cohort 1,

All Strata, Male, Secondary .

Criteria: Standard Scores of NOE Dropouts to OE Completors,
‘ NOE Completors, OF Dropouts

. . . ITED MPI MPI HSPQ
Reading Family Support Control of * Emotional ,
Total For Education Environment; Stability -
OE Cafipletors 2.2 2.3 -2.1 -1.5
. OE Dropouts -1.2 1.1 ,o-98 T .21
NOE Completors 2.0 -1.9 -1.8 -1.4
. , ) : . .
Probe =10 - + education produces over one quarter of a

Management .7;1qzu'r_v. In summary of
the developing policy formulation logic
developed by DOE in dialogue with
MISOE during the last nine probes, an
apparently significant problem has been
isolated, the NOE male dropout. Public

million male NOE dropouts every ten
vears, at a substantial loss to both the
human beings who expérience this failure
and to sogjety at large. In social benetits
aldne, the”loss to sogiety is somewhere
around 7,000,000 dollars for each drop-
out cohort every fifteen’ years. These

) TABLE 10
) COMPUTER INFORMAT!ON STATEMENT
Target: Male SDS'1, Cohort 1, All Strata, Secondary, NOE Dropouts

probing of  the

contputer system is required to develop a”

Criteria: > of Dropouts Who Fall Within + Or - 1 D, Mean ()f Predictive Input Variable
s . 74% -

i’ Note: .
Population: 74% of 28,682 = 21,225 o

Q (\’, .10*;4 . " : ' o ‘
¢ w , o
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dropouts can be ditterentiated from suc-
cessful- OE completors in terms of four
indices prior to entering OE programs,
and it is reasonable to conclude that, on
the average, the NOE dropout could b

“expegted  to do -about as well as All

students who enter QE programs it these
differences could be overcome, However,
there is a” wide range of occupational
gducation programs currently operational

" at the secondary level {approximately 963,
3 PP Y

and one would expect that the ditferences
in terms of chances of success for NOE
dropouts among programs would be sig-
nificant. Further, DOE management could

" expect that differences in success rates

within specific OE programs would vary
considerably for specific types of students:
and that these differences could be ex-
plained by the educational processes with-
in programs or by various contigurations
of TERMOBS acquired by completors

~_within specific programs. Considerably

more intormation "is required by DOE"
management to develop a policy to attack
an apparently significant problem.

Since -considerable variante can be
anticipated among NOE dropouts, a next
reasonable inquiry by DOE management
is to determine the estimated number of
NOE dropouts that can be described s
being similar to those who are differgpe

,

103

than cotfipleters on the four so-called
predictive  input variables, ie., reading
dpabilisy, tamily support for education,
pegeeived  control of environment  and
emotional stability, but otherwise similar,
Probe 10 secks to discover the number of
NOE male dropouts from all strata who
tall within one standard deviation of the
mean of all NOE male Lgopouts on the
predictive input varitbles” and . are not
different than OE completors on all other
input variables. :

Management  Analysis. The computer
statement  requires  little  explanation,
Approximately 7+ per cent of the annual
26,682 male NOE dropouts fall within
this range. Obviously, OE management
concludes than an annual pool of approxi-
mately 21,000 human beings represent an
appropriate target for major policy devel-
opment at thy state level. From here on
DOE refers to this group of students as
the NOE Target Group.

4
»

Probe #11 .

Management Inqguiry. At this point in
the planning process DOE management is
moving towards a conclusion that part of
a policy recommendation should include
what could be described as a remedial
etfort designed to help the NOE Target

. ‘  TABLE 11
" COMPUTER INFORMATION STATEMENT .
Target: Males, OE Completors & Dropouts, SDS 1 & 2,
» Cohort 1, All Strata, Ses()ndary o 1/«-—*—‘\
Criteria: Differential Success Rates of OE Completors— ( N
OE Corfipletors Whose Scores On P Rate of x>f\
Predictive Input Varjables Fall: v /,/”/ Success AN
NN ’/’ . *
Withh + Or - 1 SD of Mean of all Suceessful Completors \ 877
Within + 1 SD9f Mean g/f,;-Aﬂ/ Successful Completors ‘ 947
Within - 1 SD of Mean of Allc:‘r‘z,‘ cessful Completors . 729
- Withir+ Or - 1 SD of NOE Dropouts ‘ 37%
/,/
" - ™,
IC 106
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Group become more like successful OE
completors at program entry. This pro-
gram could occur at the Junior high
school, or at a sumnmer sessionl prior to
enrollment in regular OE’ programs.
Obv1ousl) such a program would have as
its godl increasing the capability of NOE
Target (L}roups on four predictive input |
variables,and might include a power read-
ing prog{am .participation on the part of
the family NOE  Target Group students mn
a process deslgned to help therq discover
ways to| be more supportive of their
children’ s| problems in scheol (and
probably |\ beyond), and an’
counselmg experience which would be
focused on ‘helping students devélop:
confidence and self understandmg How- .
ever, ever® if succeysful, such a program

¢ould .not be expected ta move a large,
number of NOE Target Group students up”

to the level of OE suctessful compMstors

on all predictive input variables, although .
" ever, it is likely that large numbers of the
" NOE Target Group might. find themselves

it would be reaSonable to expect tlmt if
successful, it would account for some

movement in this directioy. Therefore,-

DOE ‘management. decides it would be
useful -to develop information about suc-

cessful OE compleétors.who tend to be -

similar to the .NOE T,@rget Group in terms
of havmg achieved “séores on the ~pre-
dictive input variables within the range of

. expectations for the NOE Targp‘r(smup at
the end of the, groposed remedial ex--

perience. This, group is described as thes

OE Prototype Group, in that they can,
serve as proxies for the NOE Target
-Group in terms of program planning.

The first question by DOE managernent
of the OE Prototype Group is to learn of
their comparativé success rate to other OE
students dlfferentlally grouped by the
predictive input variables..

Management Analysis. As Dlalogue 11
indicates, 87 out of 100 students who fall
within + one standard (,{évmtlon of the.

intensive -

‘mean of all successful OE completors on

the .predictive input variables succeeded,
on the aver: ge, across all OE secgndary
programs, 9} per cent who fill one
standard devu.ton above the mean for all

-succgssful completors on the predictive
~variables succeeded, a little more than 72

per cent who fall one standard deviation
below the mean succeeded in all ()E
programs (the OE Prototype (Jrouf‘)-
while only "37 out of 100 students who
enrolled in occupational education and
whose scores fall within # one standard
deviation of the mean for all NOE .drop-

outs on the predl(.tlve variables'succeeded,

on the (\verage .
M‘m‘\gement 1s becommg commltted to
a policy position which would-be designed
to move NOE dropouts f‘up. to speed” on
the predictive input riables with " a
remedial program,‘ and "expect ;them to
achieve and succeed at about the same
rate as the OE Prototype "Group. How-

in the very low range of the OE Prototype

- Group onsthe predictive input variables at

initial enrollment time, and unique pro-
gram considerations. for this NGE Target
Group should be mvestlgated g

[ . .

I’mb_e’#l;? : B .,

. ;\Imzaqwnent Inquzry A prior con-
sidératian to irvestigating process alterna-
tives for the-NOE Target Group, is to
estimate the costs~and benefits of imple-
menting the developing policy. The next -
man-computer dialogue is to estlmate the
average costs and benafits of male, OE\
completors, dlfferentm?ed by sgores- ‘on !
the predictive input variables. ..
Management Analysis. The -resples, are
approximately "what DOE , mgpagement

A
might have expected. Program gosts. f,or OFE
* completors «end to increase as;;théy vae .

. . ] "’t‘ﬁ(
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predictive input variables, while the social

. toward the score of NOE dropouts and
benefigs for fifteen years tend to decrease.

away from successful completgrs on the .
’ . TABLE 12
o LOMPUTER INFORMATION STATEMENT

Target: All OE Completors, SDS 1 & 2, Secondary, Cohort 1,
Male, All Strata, Differentiat. ! 1.y Score on Input Variables

-

All OE Com‘pletors Whose
Score on Predictive Input
Variables Fall:

-

a4l JWithin +Or - 1 SD of Mean
“of Successful OE Completors

2. Within + 1 D of Mean of
Successful OE.Completors

3. Within +1 SD of Mean of
Successful OE Completors

4. Within + Or - 1 SD of Mean
- of NOE Dropouts '

(1) Program Cost Per Completor Group
' (1) $6521.
(2) $6322.,

(3) $6671.

(4) .$6912.

-

~

. Probe #If"'"\r .
Management Inquiry. Since at best a'72
er cent success rate can be expected fo
il\e NOE Target Group frém.the develop-
ing policy, DOE management next probes
the computer to determine the associated
program costs and benefits of all OE
dropouts (averaged), differentiated by the
predictive input variables.

Managementt Analysis. With OE drop-
outs the cost of the program tends to be
less for dropouts whose predictive input
scores fall below the mean for all success-
ful - completors (which is probably a
function ofi the point:in time at which

I

Criteria:“Multiple

(1)
1-Yr
Social Benefits
Per Student

(2)
15 Yr
Social Benefits
Per Stuflent ¢

.

$2,893. $43,395.
$3,27z.: $49,080.
$2,631. $39,465.
$2,211. $33,165.

(2) All Dollar Values Adjusted to 1976 Dollars

~

they drop out), and this relationship-holds
for social benefits. ‘ '

ﬂ[’rubg #14

Mcmugement «Inquiry. DOE manage-
mentgsks a deceptively complex question
MOE (from a technicgl perspective).
nagement wants to know the costs and
/benefits for the OE Prototype Group,

-~ assuming a constant 1976 dollar. This
calculation is to .include both dropouts
and completors in terms of their dif-
ferentiated progtam costs and social

. * benefits. At the same time maragément
* also seeks this same information for the

o
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. . TABLE 13
‘ | . COMPUTER. INFORMATION STATEMENT
N o Targct All OE Dropouts, QDS 1 & 2, Secdnd ry, Cohort 1,

)  Criteria: Multlplc

(1) -
1Yy

I3

' (2)

All OE Dropouts Whose 15\Yr

' Score on Predictive Input /Social Benefits * Social ‘Benefits
: B Viridbles Fall: . '— Per Student Per Student
] 7 /

1. Within + Or -1 SD of Mean b 2,335, $35,025.
' ~~-~of Sucgessful OE Completors - . -L/’f , .

A . « L r
2. Within + 1 SD of Mean of - . $2,712. e $40,680.

. Successful OE Completors ’ K o ..
) 3. Within - 1 SD of Mean of '$2,001. $30,015.
Successful OE Completors :

' 4. Within + Or -1 SD of Mean $1,731. $25,965.

of NOE Dropouts : . : '

‘-»7(1) Prgéram Cost Gljroup‘ ' o
(1) $5500. ]
. (2) $5321. , | .
} (3) $5200. . . o )
‘ co T (4) s4s7L x

{2) All Dollar Values Adjusted to 1976 Dollars

OE group that succeeds at the 87 per cent all OE program completors and dropouts

_rate and the 37 per cent rate.sThese data
: are to be calculated for the 74 per cent of
,//‘?fhe annual male dropouts each year.
‘

who succeed at about the 72 per cent rate
(the Prototype Group), this interaction
states that the cost benefit ratio (social

Note: All Dollar-Values Adjusted to 1976 Dollars |

i

\ Management Analysis. These resulg are  benefits over fifteen years) is 1 to 6, a
. indeed encouragmg to DOE managethent. substantial improvement over the 1 to 4
Given the average costs and benefits for - rate for NOE dropouts on this smgle .
: _ ol TABLE 14 ' ’ -
- COMPUTER INFORMATION STATEMENT .
Target: 74% of NOE Dropouts Had They Completed OE At Variable Rates
_Criteria: Costs/15 Yr Benefits, C/B Ratios o
° - 87% Rate 72% Rate - 37% Rate
Costs $135776,331. $133,038,184.  $119,590,441.
15 Yr Social Bcncﬁts $899,191,020. $782,591,625. $608,540,040. -
C/B Ratio : . 1/7 1/@ . . . 1/5

b4

..
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benefit alone. It is interesting to note that
while the cost benefit rate fo} students
who fall within‘one standard deviation of
all successtul OE completors {the 87 per
cent success rate} is as expec tcd the cost
bcncht ratio of the 37 per cent comple-
tion group is better-than that of NOE
dropouts, even with a 67 per cent dropout
rate. Apparently, this could be another
-manitessation of the overkill phenomena,
worthy of a separate probe. Anyway, dll
t}ns is very rcwardfng tor JDOE managc
. ment, since it*suggests that even if, on the
average, NOE completors do not quite
measure up to the OE Prototype Group,
they are llEvh to fall somewhere close to

| r in of : .
this proxy group in terms of success rate

and will still be within a range that should
represent improvement over the existing
educational alternative,

DProbe %15 - =

Management  Inquiry. DOE manage-
ment now turns its dttention to attempt-
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mg to select occupations and programs for
the 'NOE Target Group students from the

approximately 96 ocenpational education
programs now operational. The logic
employed by DQE ‘management is to
determine the oc upations in which OE
Prototype students have been most
successful. Success is defined by a
(,ompdrdtlvcly high score on the social
benefit Gen Var,

social benefit score fall within a range of %
one standard, deviation of all OE
(.omplet()rs This is a further refinement

‘of the OE Prototype Group and is now
“the reference group for the descrlpt()r OE

" Prototype Group? The request is designed

to list those octupations (rank order) by
the aggregate number of male completors
who fall within the boundaries of this
newly defined OE Prototype Group. The
assumption « is that these are the
occupdtions  in which the ‘NOE Target
Group is most likely to be successful. -

, TABLE 15 : .

S ' COMPUTER INFORMATION STATEMENT P
’ g Target: OE Prototype Group /
{1} Males, Secondarg, SDS 1 & 2 , Cohort 1, All Strata, OE Complctors j

23 Wlthm 1 SD below mean on predxctxve input variables”
(3) Who were employed in related occupation for which trained for ate h:ast 4 years, aftd
(4) Whose social benefits (Gen Var) were within 1 SD of meag for all OE completors of

cohort 1,SDS 1 & 2, all strata

Criteria: Rank Order 10 Highest OE Codes by the Number

u—"‘_‘-\-““

e

of Completors of OE Prototype Group Students

- )

- &)

X L@

| : o)
. | e)

' 7)

. (8)
: r )

Auto Mechanics . - T .
Machinists '
Auto Body
Appliance Repair - .
Distributive Occupations

House Carpentry

Mill Work & Cabinet Making

Air Conditioning .

Office Machine Operator o R

.

(10) Quantity Foods Occupations

or, operationally, to
select those OE Prototype students whose -




-

»

108

Management Analysis, It is necessary to
evaluate these specific ‘occupations in
which the OE Prototype Group has been
successful by anticipated manpower needs
over the next ten years. Therefore, DOE
submits these programs to the Depart-

‘ment of Labor with the specific request to

select “the ‘three OE programs in which

. high employment is expected during the
next ten years.>

In summapy of this probe, these
occupations represent job descriptions in
which the OE Prototype Group has suc-
ceeded, at least in terms of a desirable
impact as described by social benefits.
Further, these programs seem to offer the
promise of high employment and the
short term future

Probe #16

: S :
Mdnagement Jnquiry. DOE’s next con-
cern is to determine the occupational

- skills (TERMOBS) that should constitute

/-

the learning objectives of OE programs
designed to prepare the - NOE Target
Group for entry level into these three
occupations. DOE’s continuing logic is to
pursue the, éxperience of the newly
defined OE Prototype Group, i.e., stu-
dents who fall within * ore standard
deviation of the NOE Target Group on
the inpug battery, who successfully,

completed an OE program a&rmg them
for one of the three selected~aCcupations, *

i.e., House Carpentry,
Mechanics or Office Machine -Operator,
and whose score on the social benefit Gen
Var is within one standard deviation of

Automotive

the mean for all OE completors. This is a

further refinement of the OE Prototype

~Group, and is the final reference group:for

the descriptor OE Prototype Group from

this point forward. N
DOE’s first question is to determine the

average number of TERMOBS passed. per

OE prototype completor, the quality~

score (QS) on each TERMOB as well as

TABLE 16

Critcr

™

.- . COMPUTER INFORMATION STATEMENT *

' Target: OE Prototype Group

: For 3 High Success OE Codes for Protctypical Complctors (
» (1)Mean SD TERMOBS Passed & Failed

(2) QS for TERMOBS Passed & Failed

USOE Code
17.1001

* Carpentry
Average Number © 312
TERMOBS Passed , ‘
Qs . 338
Average Number 2
TERMOBS Failed N N
Qs .18

3This list is purpo§cly truncated to keep the example simple. The following list returns from the

USOE Code USOE Code
17.0302 14.0104
Auto Mech ~Office Mach Oper
28.3 29.1
371 3.21
4 . 2
1.7 1.9

Department of Labor: (1) House Carpentry; (2) Auto Mechanics and (3) Office Machine Operator.s

113
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’ information about the number of Probe #17 <
TERMOBS failed. ) '
Management Analysis. The data speaks Management Inquiry. Merely knowing
«  for itself. The OE prototype completor  the average number of TERMOBS passed
© passed about 30 TERMOBS per student  does not provide the substantive informa-
with a quality score of about 3.5, while tion required to develop a very definite \
* they only failed about two to three  recommendation about the learning objec-
TERMOBS per student. This information  tives for specific occupations for a par- ‘
seems to set a preliminary range for the ticular group qf target students. Accord- i
learning objectives for the NOE Target  ingly, management now requests a listing
“Group. S ofg the TERMOBS passed by more than 80 -
: , .
TABLE 17
" COMPUTER OUTPUT STATEMENT 4
: " ‘Target: OE Prototype Completors
) Criteria: List TERMOBS Passed by More than 80% Prototype Completors
USOECODE  17.1001  USOE CODE 17.0302 USOE CODE-~  14.0104
TERMOB # Qs, TERMOB # Qs TERMOB # Qs )
. 004 41 £ 009 38 001 4.2
{ 005 3.8 010 4.7 002 4.8
007 3.7 011 4.6 © 003 4,1
r 009 3.3 012 3.2 004 47
. . 010 4.0 041 3.7 005 4.2
' 016 4.4 042 . 3.9 007 " 4.1
- : 017 3.2 . 046 " 4.2 o1t 3.6 ’
. 019 3.8 051 - 4.0 . 018 3.3
021 3.9 055 « 41 ., 020 3.7
022 4.6 056 3.7 022 4.2
] 024 ¢.2 058 3.7 026 4.0 ¢
026 + + 3.2 062 3.2 027 4.7 .
031 4.4 063 * 3.5 028 4.7
038 4.1 - 06% 37 029 4.6
N\ 042 4.0 o7l 3.8 . 030 4.5,
050 3.9 073 4.8 v 071 3.7 .
051 3.8 075 . 4.1 072 3.9
. 052 3.4 . 076 3.6 076 41 A
o 053 . . 3.7 077 - 3.7 08t »° 3.9
* o071 - 3.9 078 3.2 082 f 4.2
"072 4.1 079 3.4 083 " 4.1,
074 4.7 084 3.4 087 4.0
. 075 4.3 092 N 3.7 088 3.8 ‘
' - 080 3.7 094 4.2 092 35 ° .
081 40 095, 4.6 093 4.0 ;
082 4.1 . Q95 4.2 |
TOTAL 26 3.93 25 26 " 4.07 "

11

3.87

i
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_per cent of the newly defined OE proto-
) type students, ln )1 SOE Code.

Managcement . "{nal\m
TERMOBS represents those -entry” level
~occupational skills that a majority of the
refined (through (malvsls) OE Prototype”
Group have passed, and represents a solid
h.lbls for program content rcu)mmcndd-
tions. However, since “occupations are
frequently updating themselves in llght of -
technological breakthroughs, and since
these TERMOBS could include obsolete
skills and .might not reflect recent
developments, these TERMOBS are now
>ubmlttcd to several industrial ‘advisory
gr()ups {one for -each occupation). The
groups rate these TERMOBS from a per-
spective of usefulness in the marketplace
during the next ten years, and add any*
new TERMOBS that seem important from
the list of MISOE’s continuously updated
“TERMOB 1nfurmat10n bank. This final list

This list of

-

of TERMOBS constitutes the learning
objectives for the occupational programs
within  each of the three analytically
determined occupations for the NOE
Target Group.

Probe #18

Management Inquiry. It is now possible
for the DOE management to begin
“developing a  Policy recommendation

which will describe the Tar&ct Group of

students, a remegdial prograimfand specific
occupational skills or learning objectives
within specific occupations. It is also
possible to estimate, averaged over all OE
programs, the Ccosts "and benefits “of
these programs for the .Target Group .of
students. A fore careful probe of the
.datafiles will permit a-'more specific
estimation of costs and benefits for the

Target Group. Of prior interest, however,
* :

&

| T@BLE 18 X n
B COMPUTER QUTPUT STATEMENT 4 \ y b
1 ' Target: OE Prototype Group & All OE Dropouts, Cohort 1, SDS 1 & 2, ) N
| -t Male, Secondary, All Strata, Whosc‘Thput Scores on Predictive Variables Fall Within 1 SD

of Prototypé Group : ,

Criterias Stepwise Multiple Regression
Dependent Variable: Completors / Non Completors

. ' : Independent Variables: MISOE Process Battery, M SD, % of :
L ‘ , Conttibution to Variance of Indeperident Variables )
© R=.81
Length . ¥ Stud
: A . / . :
of ' Admin Init Plan Satis Attt Cleric
| Coop. Stud  Inst Inst Moon With  Toward Teach
_Prog.  Eval  Mat®  Activ Light Teach School . Duties
OE Proto 8 Mo 12 He/Wk " 2.1HYWK 184 161 2 He/Wk
: Completors sD .5 12 | 2.1 1.1 1.1 "
L4 v |
OE Dropouts 3.1 Mo . 7 Hr/Wk 9.6 Hr/Wk 9.3 11.2 . 5Hr/Wk -
SD 4.2 32 1.2 2.4 3.2 7.2 L
% Contribution  17% 17% 12% . 9% 7% 6%
to Variance : - ’
i ‘ [ 1
e 3
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is a description of the characteristics of
the process variables of the occupational
education programs for the Target Group.
It appears reasonable to expect that the
developing policy recommendation will

suggest that new programs will be insti-

tuted for tatget students, to include both
a preoccupational remedial program and
occupatiopal education programs designed
to prepare the NOE Target Group with
specific TERMOBS in named occupations.
It is likely that the recommendation will
suggest that the new programs be insti-
tuted and maintained by the staff of
existing schools,” and will involve some
expansion of occupational education
facilities and Staff, with a concurrent
reduction in the nonoccupational delivery
system at the secondary level..

DOE’s next logical information require-"

ment is to estimate the characteristics of
the occupatidnal education programs for
policy* recommendation. To develop this
information DOE decides to determine (in
terms of, the MISOE "process battery)
differences, if any, between all OE Proto-
type Students and all occupational educa-
tion dropouts from all programs whose
scores on the predictive input variables are

like those of the OE Prototype Group

and, of course, the NOE Target Group,
Such a strategy will provide a broad based
comparison
specific process elements for the NOE
Target Group on the basis of successful
past performance. - o
Management Analysis. The result -of
this interaction indicates that the OE

Prototype . Group can he differentiated

from all occupational education dropouts
who are similar to them in terms of the

predictive 'input variables by six process

variables of the MISOE process battery.
Approximately: 17 per cent of com-
pletion/noncompletion differences can be

explained by the length’of the cooperative .

L4

or estimating the value of -

111

program. The length of the average co-
* tperative program for the OE Prototype
Group is eight months. Administratively
initiated staff planning of student evalua-
tion, instructional materials and instruc-
tional activities account for about 15 per
cent of the differences between comple-
tors and noncompletors. The OE Proto-
¥pe Group are in programs where the
average planning hours per week, on these
three functions is twelve, while for
occupational education dropouts planning
time is only about three hours pgr staff
member per week for these three func-
" tions. . -
Moonlighting is . described
MISQE process battery asworking for pay _
in a nonteachirig function, and this vari-
_able-accounts for about 12 per cent of the
variance between these. groups. The OE
Prototype Group is in programs whose
faculty moonlight about™ 2.1 hours per
week, - while the -average staff member’s
" moonlighting score is about 10 hours per
week for the occupational education
dropouts: The perceived satisfaction of .
the faculty for teaching and the positive
attitude of the students toward school in
" combination account for a little over 15
per cent of .the differences between-
mpletors and noncompletors. Interest-
‘ingly, the average faculty member spends-
about five hours per week on clerical
teaching duties in programs attended by
occupational education dropouts, as
compared to about two hours a week for
the OE Prototype Group.
Itt summary, these six process variables
gccount for about a little over 60 per cent
. of the differences of occupational educa-
tion dropouts for all secondary programs
and the OE Prototype Group. This infor-
mation provides documented, clues about
important characteristics or programs for
the NOE Target Group. With the excep-
tion of s_atisf%lction toward- teaching and

1

R

i

7

”'"'ﬂ‘re""“” I




’ERIC

Aruitoxt provided by Eic:

- Group.

A

. ‘
«studeny_attitude toward school, all these

variables seem susceptible to manipulation
by management, and could form a’basis

L4
for program ‘guidelines within a policy,

rec ommendation statement,

Probe #19

Management  Inguiry.  Other charac-
teristics of OE prqggams are neccssaty to
spcufy program components for the NOE
Target Group in a useful policy statenent.
Probe 19 is designed to provide informa-
tion for these program components in
térms B average scores for OE Prototype
Students on these "ptogram elements, and
standard scores for the OE Prototype
These scaves describe the dif-
ferences between these program elements
for the OE Prototype Group and those of
all programs preparing House Carpenters,
Auto  Mechanics and Office Machine
Operators. These standard scores provide
an estimate ,of the degree of change, on
the averagc; that should be - sought to
recondition C\(istmg programs to meet the
needs of the NOE Target Group.

PIEY

TABLE 19

Management-~_Analysis. . On  program
characteristics which do not seem to
differentiate  OE protétype completors,
and a comparison group ot noncomple-
tors, but are noncthciess essential to
planning, ‘it appears that other than
taculty inbreeding, the “scores for. OE
Prototype Students are practically the
sam¢ asy for all programs preparing
students i m thesc Du.upatmns Avcrage age
is forty-seven, W1tli a fairly. wide. range,
faculty degree status is not very- different,
“Wwith about one half at'the bachelot’s Jevel
or less, average years of experience in-the.
field in which teaching is 3.1, which could

" constitute a surprise for existing standards,

verbal 1Q is high average, and the lengtli of
program, averaged over students, is 2.8
years. It appears that the faculties that tend
to be associated with the OE Prototype
Group tend to be somewhat less inbred
than the average program, when inbreeding
is described in the MISOE process battery
as staff mix as differentiated by place of
birth, place ' raised and place attended
school in relationship to the school in
which (.urrcntly teaching, ‘

i ’ A+ COMPUTER INFORMATION STATEMENT
: Target: OE Prototypg Group & All OE Students Enrolled in House Carpentry, ’
Auto Mechanics, Or Office Machine Operator, Cohort 1, SDS 1 & 2, Male, Secondary, All Strata

[

Criteria: (1) Difference in Stundard Scores Between OE Prototype Groups and

All OFE Students in Selected OE Programs
(7) Mean, SI) for OE Prototype Completors

. - Average. Faculty Average ‘ . . Length
Age of Degree Yrs Empl Verbal Faculty of
Faculty Status In Field 1Q Inbreed  Program
Diff Between -11 +.11 +11 o =12 -1.1 +.01
OE Proto Group ‘
& Others k -
Score for OE 47 25% No B. 3.1 ' 112 9.2 2.8
Prototype SD14.2  36% Bach SD 2.1 SD 8.4 SD2.1 SD .31
Group ¢ 29% Mast '
: K 1075 Other * . ’
) 5 Y
117
‘ b
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Probe #20
Nanagement Inquiry. Managemefit has

‘ £ LI . ~
devgloped a “fairly reasonable basis tfor

-recbmmending specific occupational edu-,
“cation

programs, TERMOBS within’
occupations and program characteristics
for the NOE Target Group of 21,000
students. Further, it seems possible to
provide a beneficial experience for both
the Target Group and society in terms of
societal costs and benefits, without major.
alteration”of existing programs. However,
public education is obviously more
broadly Yocused than career preparation.
Therefore, DOE management is concerned

‘with what could be de'scribed'"as the

opportunity cost of occupational educa-

_tion, i.e., what is the price in terms of

nonoccupational education lost. ,

The same logic ‘that DOE has been
pursuing to this point can be extended to
provide an indication of the non-
occupational consequences of the existing
mix of occupational and nonoccupational
education as currently practiced. The
appropriate ¢omparison is the OE Proto-
type Group. .

However, DOE management also selects

113

NOE completors who fall within about

the same range as the Prototype Group’

on the predictive input variables, all OE
completors and all non-OE completors.
The first request is for intormation
desciibing the comparative general educa-
tional ‘development of these groups (as
measured by specific scales on the ITED
posgtest). The request. is made to provide
a s‘tggard score comparing the OE Proto-
ty pe Gyoup to other named groups.
Management Analysis. The OE Prato-
type' Group. seems to achieve  less in
reading and social studies than all OE and
NOE completors, on the average. The
reading composite was probably expected,
given their scores before they entered the
program. The social studies score was
somewhat unexpected, but there could be
some relationship between this and the
reading score, as it might reflect the
process by which social studies. is
presented in public education. It is en-
couraging to DOE that the OE Prototype
Group does no worse (and slightly better)
than their NOE counterparts on these
measures off general educational
development. BOE management con-
cludes that although there seems to be no

TABLE 20

S
COMPUTER INFORMATION OUTPUT

' Target: OE Prototype Group & All OE & NOE Completors, Cohort 1, sSDS 1 &2,
‘ All Strata, Secondary, By Specified Groups
Criteria: Standard Score Comparison of OE Prototype Group Score
To Al Other Completors on Selected ITED Posttest Subscales

- . . ‘ Reading
) Composite
.,
NOE Completors Who Fall + :’91\ ‘
Within Same Range on Pre-
dicted Input Variables as s
OE Proto Group .
All OE Completors 1,12
All NOE Completors -1.64

11e

Social - R
Studies Math Science
+.01 +.62 +.71
-1.01 (-17‘4 -75
-1.43 -84 -41
[ 4
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apparent opportunity cost to the tradi-
tional  &Gedupationalnonoccupational
education mix currently offered for OE
prototype students as measured by the
Iowa Test of Educational Development,
their recommendation will include a state-

ment about these findings and a sugges- »

.tion to seek improvement in these capabil-
ities for the NOE Target Group students,
However, this assessment does not provide
any curricular clues to remedy- this
apparent deficiency, as a longitpdinal
information system does not includiu_@n«

.

ocupational education, \ .
z 4

Probe #21 )
Management Inquiry. To estimate the
differential impact or opportunity gost of
the current occupational edycation pro-
gram mix at the secondary level for the
NOE Target Group is a straightforward
matter with MISOE’s longitudinally con-
nected Sample Data Systems. For five

Gen Vars (interactively specified "by
mafiagement  at  the’ terminal), DOE
, management  requests a  comparison

~ between the OE Prototype Group and the
. other' groups specified in Probe 20. DOE

specifies that these scores be expressed in ¢
standard scores which describe the dif-
ference between the OE Prototype Group
and the other ngmed groups. |

Management Analysis. The most glaring
finding & the substantial differences
between the OE Prototype Student and
their  NOE  counterparts. The OE
Prototype Group "‘appmrs to be
congistently different (better) in terms of

oductivity, community service and job
satisfaction, as measured by the”MISO
impact instrument. There seems to be n
differences in  participation in sp
There sceins to be little difference
between OE Prototype Students and all
OE and NOE completors on all of these
measures, w1tl/ the exception of voting
behavior. This could be related to the
social studies deficiency revealed in Probe
20, and further strcngthens the
recommendation to “beef up” the social
studies prograin for the NOE Target
Group. .

Probe #22

ot .
Muanagement Inqguiry. Previous cost and
benefit information was based on all OF
and NQE averaged over all subgroups of

~ r

TABLE 21 . |
COMPUTER OUTPUT STATEMENT
. Target: OF Prototype Group & All OE & NOE Completors, Cohort 1.

-

: 8

5 1 & 2, All Strata, Secondary, By Specified Groups .
Criteria: Standard Score Comparison of Selected Input Variables

¥ (Gen'Var) to Selected Completor Groups
Prod® Commun Voting  Job Particip |
X ivity Service Behav Satis Sports
NOE Completors Who Fall  +2.1 +1.72 +1.12 424 +12
_ Within Same Range On ) S

Predict Input Variables ,

As QE Proto Group

All OE Completors +.73 74 -1.12 .73 12

. L]
All NOE Completors +.01 - .94 -1.94 +.01 =74
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o TABLE 22
COMPUTER INFORMATION STATEMENT
Target: OE Protdgypc Group
Criteria: Cost by OE Code and Specified Functions and By

Academic and By Nonacddemic Per Completor

USOE Code 17.1001

. OE * Acad Total
« Staff  $2317. $1222. $3539.
Inst’ /‘l
Mat& $1110. $ 658. $1768.
Equip p
, Capit  $°F13. $ 458, $1171.
Total  $4140. $2338. $6478.

USOE Code"17_.o3oz

B

USOE Code 14.0104

OE Acac%,‘ Total

OE Acad  Total

$2550. $1200. $3750.
$1092. § 669. $1761.

. $ 708, $ 435. $1139.
$4060. $2590. $6550.

$2219. 32061. $4220.

$ 810. $ 513. $1323.

$ 820. $ 398. $1218.
$3849. $2912. $6761.

Note: All Dollar Values Adjusted to 1976 Dollars ,

students., Now, however, DOE reqirices
- more specific information for -its’ policy
recommendation. Accordingly, they re-
quest a cost description (estimated in

Carpentry, Auto. Mechanics and Officé"
Machine Operators. i
Management Analysis. None.

1976 dollars) for completors, line itemed  Probe #23 !
by staff, instructional material and
capital, for each OE program and its
counterpart academic mix for these three ~ Cost System provides information about
occupations to be recommended for the  cost for dropouts, and since DOE manage-

NOE Target Dropout Group, i.e., Housez))' ment anticipates approximately a_28 per

Managemet'Inquiry. Since the MISOE

i TABLE 23
COMPUTER INFORMATION STATEMENT
Targ¥t: Prototype Dropouts

Criteria: Cost By OE<Code and Specified Functions and B)\/ .

Aciddemic and Nonacademic Per Dropout

USOE Code 17.0302

- USOE Code 17.1081 USOE Code 14.0104

Total

CTOE, Acad  Toul OE'"  Acad Total OE A

SN 3 . . .
Staff  $1761. ¥T079. $2840.- $1794. $ 966.. $2760.  $1590. $106 2550.°
Inst -7
Mat & $1035. $ 605. $1640.° $1125. $ oU5. $1730.  $1044. $ 696. $1740.
Equip . v )
Capit  § 460. $ 270. $ 730. $ 490, $ 321. $ 811.  $ 450. § 300. § 750.
Total  $3256. $1954. $5210. $3409. $1892. $5301.  $3084. $2056. $5140.
Note: All Dollar Values Adjusted to ‘1976 Dollars . '

AR | 12}) | )
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cent dropout rate, costs are requested for totype Completors and Dropouts describ-

OE prototype dropouts. | ing social benefits. Previous information~ . |
Management Analysis. None. * . has been averaged over all OE programs.
Probe #24 . o . Munagement Analysis. This information. ¢
is approx1mately what should have been
) Management Inquiry. Management also  expected as” a result of previous '
" requires specific information for OE Pro-  probes. - : L
TABLE 24
| , COMPUTER INFORMATION STATEMENT : o
| \ Target: Prototype Dropouts & Completors e ~
L Criteria: Average Social Benefits Over 15 Years ”
- ' Annual Sotial ‘ 15 Yr Social ’
v Benefits : Benefits
OE Prototype Dropouts , $2,231. . $33,465.
OE Prototype Completors’ - T sa,701. $40,515.
Note: All Dollar Values Adjusted to 1976 Dollars ’
» Probe #25 program for a specific target group. The
’ . -reason for qualifying the policy as tentative
Management Inquiry. The final 1n?u1ry does not reflect uncertainty on the part of
of this probe series is a request for a ~ DOE management, but rather a strategy of .
specification of the comparative costs and  not firming up specific policy statements -
benefits of a temtative pollcy statement  until they can be analyzed in light of a total
‘ recommending the initiation of a specific - array of policy recommendations.
{ . . TABLE25 S
- COMPUTER INFORMATION STATEMENT
Target: 21,255 NOE Dropouts
Criteria: Policy Alternatives in C/B Metric ! ‘.
.8
OE Alternative , ‘ _+ Traditional Program
- ) 72% Success Rate :
N : : 21,255 Students ) 21,25§ Students . *
Per Pupil Cost Per Pupil Cost
X Completors Dropouts - ‘ $3000.
~ Sec Prog $6630. 25217, .
. Jr. Hi Remed $ 500. $ 500. ' .
l Program ‘ ‘
Total Cost $143,139,387. . . Total Cost $ 63,765,000.
Total Benefits $819,038,735. " Total Benefits  $285,986,025.
C/B Ratio . : 1/6 ' C/B Ratio 1/4

Note: All Dollar Values.Adjusted to 1976 Dollars
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Goal. Tao, pr%efm occupational edu-

alternatée for approximately
21,000 annua}, male dropouts from
secondary pubif¥ education as a planmed
social intervention esigncd to improve
the economic welfire of this target group
private benefits and to accom.,
n a way that represents a better
ivestment  than  the existing
secondary educational program. The fol-

Model I’uliéyje(‘ommendatiogz

lowing table describes the anticipated
“costs and benefits associated with the -

implementation ofthe program recommend-
ed by this policy statement {show table).

Logic. Twenty-four thousand of the
28,000 annual male dropouts were found

_to have been enfolled in nonoccupational

education:Althougl the cost of providing
nonoccupational secondary education for
these dropouts is approximately half of
occupational education, thie ,extra social
benefits aggregated over only fifteen years
favorably offsets thisadditional investment.

it was discovered that about 75 per
cent of the male dropouts were ne dit-
ferent than students who could be o~
pected to suceed at about an 87 pef cgnt
rate on  mMmost pre-entry social and
psychological measures, except for four
crucial variables; reading comprehension,
family support for education, pérceived
control of environment and emotional

stability. The differences on these indices -

were significant. On the assumption that
planned modification of these capabilities
is within the range of the traditional role
of public education in ‘America, it is
suggested that a remedial program just
before entry into occupational education
be initiated to improve the scores of these

dropout prone students in terms of these-

so-called predictive input variables.
Given the distance between the male
NOE drepout and the average successful

Pal
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OE completor, however, it is not assumed

that a short term, intensive remedial
program focused onethese specifie out-
comes wili biing a large proportion of the
NOE. dr()poyt population up to a range
equal to the average OE completor. It is

*therefore suggested that a simultanecous

effort should be mounted, dc‘s‘igncd to
develop’ OE pregrams in which the NOE
dropouts are more likely to sucéed than in
the traditional occupational education
program that se#ms to work well for the
average student. On-thie assumption that
the intensive remedial program just prior
to entry into an occupational education
program” will be partially successful in
moving the male dropout prone student
toward the average scores of. successful
occupational education completors on

- these four critical, predictive variables, the

characteristics  of  the recommended
occupational education programs for this
target group is based on the previous
experience of similar students who have
been successful in occupational education.
The occupations for which this recom-
‘mendation suggests that these students be
prepared with entry level skills are those
in which students like these have demon-
strated success in the past and which offer
Digh employment  opportunities - during
the next ten years.

This recommendation states thac these
goals can be attained without a nmjor
alteration of currently existing programs
which prepare students with entry level
skills for these occupations, and about the
same success rate can be expegted for
these male dropout prone students .as
exists for the current population enrolled

“in occupational education, i.e., a success

rate of about 72 out of 100. Such an
outcome would provide a substantial
improvement to the existing public educa-
tion alternative for these dropout prone

_students. Based on the experience of




_W_,_gvgulw‘

.ERIC

Aruitoxt provided by Eic:

TN

“Implementation 3

118

o

smnlar students, it can be-assumed thata--

mix of occupational and nonoccupational
eduéation similar to that currently offered

in traditional programs will not result in_

penalizing the male dropout prone

" students in termy. of general education

development.
Specific Programn Recommen-lations
: g
This section of the policy recommenda-

tion would mclude a specl\ﬁcatlon of the
Target Group, the occupations for which

- the Target Group should receive training,

specification of the TERMOBS within

program characteristics. Also included
would be gost. information. Since all this

~each occupation, and a description of the

has been previously spacified in the probe,

it will not be repeated at this time. One
recommendation that might be mentioned

in passing is the description of an appro--

priate evaluation process to gauage. the
progress of participating LEAs during
1mplementatlon\ which  would - include
measuring the process, product and input
variables in light of the recommendations.

\
The specification of implementation is
beyond the scope of, this chapter,
altlmugll it is assumed that implementa-
tion recommendations would include:
1. A pilot phase; :

- demonstrate a proces. of ma

2, A guidanee " component; ~which ~altows - - -

students an opportunity to assess their
benefits and costs if they decide to
participate in the recommended progrim;
3. Evidencd of interaction with appropriate
governmental agencies;
4. Appropriate funding mechanisms;
5. An opportunity for the local education
agency to participats in program modifica-
~tion during the 4doption phase. It is
important stifle the potential
_impact of concerned human beings who
are likely to have a milliof® good ideas on
-how-to-operate- zrprogram ~To-use research--
information in “program devclopmem
requires the very best effort of the very
best administrators. To conceive of MISOE
as a substitute for good management is a
mistake.

1

not to

Epilogue
This probe has been simple minded in
that it has generalized over a number of
important distinctions that would need,to
be considered by management, which
include school type, geographicalysetting,
logistics of the delivery system, fetc. Nor
has this probe attempted to acfount.for
the rich variety of information jof MISOE. -
The purpose of this exercise Jias been to

interactive computer infor
{t is this process that repre
and purpose of MISOE.

“
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' A CHAPTER 9
" EDUCATIONAL POLICY AND SYSTEM DYNAMICS

|

. b

*

/Failures of rulers and statesmen to predict
even thie pragmatic ottcome of their political
', decisions, let 'alox}c their moral and spiritual
effects, may turn out to be not the exception
but the rule; and the Augustinian despair that
~ politics could be anything but evil may take
hold once again of man’s imagination
{Deutsch, 1966).. .
The final outcomes of policy decisions:
in education are ill understood. The.
effects.-of programs implementéd with’
great hope often seem inadequate when
compared with their original intent, and
- unexpected secondary consequences often
- contradi¢t program objectives. Recogni-
tion of this problem.is not new: students
of politics since the time of Plato have
debated ways to improve the capacity of.’.
. government to achieve just and human
purposes. '
This essay explores the mefhédology of-
- a new discipline, system dynamics, as an
approagh to the analysis of decisions in
‘education.” System dynamics is a social

- 4 e

" approach
* important in its application. In particular,

yet
public affairs.

Michael Garet

3 - .

system modeling process, which permits
the examination, through computer simu-
lation, of alternative social policies. Dis-
cussed in the essay are technical consid-
erations underlying the system dynamics-
and methodological issues

the ‘chapter addresses the uses of system
dynamics in the Management Information
System for Occupational Education.

Systems Analysis and Educational Policy

A number of empirical “systems anal--

- ysis” methodologies - have been' suggested

to improve understanding of broad social
policy outcomes. The Plannipg-Pro-*
gramming-Budge System (PPBS) is
perhaps the most widely kitown of these.
Unfortunately; the hopes held by the
proponents of these techniques have not
been empirically  substantiated
through ' continued implementation in

)
-
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~The fact-that xyst“msana%yﬁsmﬂwds *”‘"érvstt’fﬂ'*l9ymi’r“ﬂtﬁrv* ~

have been little used in governmrent is not
too surprising: there is little incentive for
their ‘iise; tlley are illunderstood by
administrators and leglslators, the te(.h-
niques are time-consuming and difficult to

here are. problems of validity,

apply;-t
. kdccuracy, and ‘conflicting results; and

there are few, if any, snccessful cases to
use as examples. When the techniques are
used,. the uses are often not. the ones
proponents expect. For example, data
from - system studies have been used as

. (€)
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adversary procedures of . interorganiza-
tional politics; as the chhesioh of organi-
zational alliances; as symbols for the
persuasion (x;f publics; and as new grounds
for organizational creeds. (Biderman,

Harold Wilensky has suggested a
“number of requirements information must
meet if ‘it is to be taken into account by"
government policy-makers. It must be:

clear because it is understandable to those
" who must use it; timely because it gets to
them when they need it; rekable because
diverse observers using the same procedures
see it in the same way; walid because it is cast
in the form of concepts and measures that
capturé reality (rhe te;tsl include logidl con-
sistency, successful prediction, congruence
. with established knowledge or independent
sources); adequate because the account is full
(the context of the act, event, or life of.the
person or group is described); and wide-
ranging’ because the major policy alternatives
promising a high probability of attaining
. organizational goals are posed or new goals are
_suggested (Wilemsky, 1967).
Rarely is ihformation with these qualities
available to deciston makers {n govern-
ment. The system dynamics approach
suggests directions for the development of
social - intelligence having the characteris-
tics Wileusky describes.
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system”\

‘be used as “laboratories’

e —

Present policy issues, such as the low
educational attainment of poor children
or worker dissatisfaction, are the result of
many diverse social conditions, some of
which have accumulated over many years.
These social conditions have emerged
from the actions of individuals and groups
within a complex network of values, laws,

social actions can be ‘interpreted as a
social system, and it is this conception

approach.

A social system is composed of the
interrelated - actions of individuals and
groups. As an illustration, the “economic
“involves such actions as pro-
ducing goods and services, hiring and
firing labor, and coordinating scarce
resources; the “polltlcal system” includes
such actions as giving and withdrawing
political support,” choosing goals and
effecting policies, and amassing the pro-
ductive capacity to carry them out.

Any real, “concrete’” social system,
such as a city or school, involves an
unlimited variety of. activities. Economic,

‘political, educational, technological, and

religious actions are interconnected. To

is therefore essential to select for analysis
those few actions considered to be most
important. A purposeful, 51mp11ﬁed repre-
sentation of a social” system is termed a
“model.” The most common social system
models, in the field of economics, concern
national incomie  and unemployment.
Other examples inclizde models of United
Nations peacekeeping, urban stagnation,
and the political dynamics of developing
nations. (See Alker, 1973; Forrester,
1969; and Brunner, 1971) _

Models are important because they can
’ to gain under-

. beliefs, and technologies, This fabric of

»study a partxcul.rr “real” social system, it

©
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“standing of a social system. A city 1 mmﬂﬁw far bemrmm—imﬁwogw** ]

a model that allows an individual to

) compare alternate routes in a thy without

-Jectorles

actually traveling along, them. In many
cases, a model may be the only realistic
way to gain experience with a system,
because activity in the xeal system is
infeasible, costly, or impossible, Models of
forces in earth-moon space, for example,
are-used to plan Apollo. moon-flight tra-
since actual manned » flight
experiments would be . expensive and
dangerous. Particularly important are

————abstract— medels— expressed —in-—- mathe——influences-onthe-system):.

matical notation, because such models can

be studied extensively using modern
mathematical methods and computer
analysis, ‘

Jay W. Forrester, professor of manage-

ment at the Massachusetts Institute of”

“Technology, presents a strong argumment

RIC
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for the use’ of models in social policy-,

making:

Our social systems are . far more complex
and harder. to understand than our tech-
nological systems. Why, then, do we not use
the same approach of making models of social
systems and conducting laboratory experi-
ments on those models before we' try new
jaws ‘and government programs in real life?
The answer is often stated that our knowledge
of social systems is insufficient for construct-
ing useful models. But what justification can
theré be_for the apparent assumption that we
do not know-enough to construct models but
believe we do know enough to directly design
new social systems by passing laws and start-

ing new sacial programs? I am suggesting that

‘we now do know -enough to make useful
models of social systems. Conversely, we do
not know enough to design the most effective

social system,. directly without first going . .

through a model-building experimental phase.
But I am confident, and substantial support-

ing evidence is beginning to accumulate, that”

the proper use of models of social systems can

12¢
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(Forrester, 1971a).

The system dynamics approach
emphasizes the development of models
which explicitly take into account the
structure, of the social system under
study. System structure describes the way
in which present system conditions are
transformed int~ future conditions — that
is, the structure of a system is a set’ of
‘rules from which all ﬁltug system
behavior - cﬁ;b'e derived, given™ present

conditions (2

given any future external -

i)

As a simple illustration, consider the
abstract system containing only the five
letters of the alphabet, A,B,C,D, and E.
The following rules might describe the
system structure: i

B>A ;

c>D |
D-B : .
_E->B

"These rules indicate how the system
evolves through time. For example, if the

'system -initially js in condition “E,” it

next moves to state “B,” followed by “A”
‘and so on (See Bellman 1973).

In a social system, feedback relation-
ships among actions and conditions in the
system form the basis of system structure
by “determining the manner in which
system conditions, are transformed
through time. Forrester describes the
notion of feedback in detail:

The most important concept in establishing

aﬁidﬂsﬁkq@gﬂthfn “feedback loops.”
The feedback loop is the-elosed path that

connects anm action to its effect- on the

[ [y L T
surrounding conditions, and these resulting

conditions in turn come back as “informa;
tion” to influence further action. We often
erroneously think of cause and éffect as
flowing in only one dlrectlon We speak of

'

N a

)
18

A-C ‘ '

the structure of a system is the idea that all’




! e

R action A causing result B. But'such a percep-  the services demanded). The educational
tion is incomplete. Result B represents a new  services given afféct students and their
condition of the system that changes the - families, thus influencing their demands

\ future influences that affect action at A upon the schddls. Similarly, the demands

& (Forrester, 1971b). B ?students and Vparents. upon the school

' For example. in the polmcal reldtlon« system affect.the schools and consequently®
ship between a school system and the influence the services given. This system
community, students and their parents view of school politics involves a basic
seek certain services trom the schools, and - feedback loop structure, which can be
school professionals offer certain services  represented inasimple “loop ~d1agram (see .
to the cominunity (although not always  figure 1, based on Roberts, 1972).*

£
f - e e - “gducanonal WY v R ¢ TorTTET —— -
E 4 : Services ' g
} . . Given
} y
\ - ' : a Chafacteristics of B ’ Characteristics of «
T n - School” . _ — R Students and
. : System .7 . Parents o
Fo s ' -
v .
. . 3 R
- » . ! . ! 1
Educational -
> v Services
— Demanded )
* 7 ’ .
FIGURE 1:.‘Sim‘p1e‘Fccdback Structure : »
In summary, a system dynamlcs model .. concrete system. Third, the structure of'a
“is a mathematical representation of the - system dynamics model is closed; that is,
feedback locp. structure of ‘a social sys-  all important feedback loops.necessary to
. " “tem, based upon several central assump- = explain system transformations over time
“tions about structure. First, the structure:  are contained jn the model. All systeni
‘, of a system is dynami¢; that is, the actions which can lead to significant
; structure accounts for the transformatiop ~'changes in system conditions should be
bt of system conditions from one thoment in ° included in the structure, and, similarly,
" time into the future. System structure  all system conditions 'which can affect
. indicates how present ‘conditions léead,to . system actions in 1mportant ways should
N future conditions. Second, -a structural be included.
model has as its- purpose the explication These fundamental assumpcions are
" of the dynamic behavior of a well defined reflected in the detailed fabric of system
% ' .
. . . S . ‘ v . ”v - . . .
) ‘ T .
. : - ' N 1 a (] ’ *
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back loop i§ represented in terms of two
kinds of variables -- levels and rates.

Level variables (often called state vari-
ables) represent the conditions of the
social system at each moment in time.

123

o
- dymamics odels & model;-eachfeed=——rrumber—of adults who have - graduated

from college.

Flow diagramming is a convenient way&

to represent .the level-rate formulation of
a feedback loop structure.
1970) The example-in figure 2 is a simple

] I Levels describe accumulations of past  flow diagram of the high-school enroll-.
system actions. In an economic medel, ment process. Students enroll, some drop
: the levels might inclade the number of out, and others graduate. A rectangle is
s employed ang unemploved people in the  the symbol for a level; a “valve” is the
; BBor force and the total value of produc- symbel for a rate; a directed lint indicates
-~ tive capu:al In a schooling model, levels  a flow into or out-of a level, controlled by
; might include, among others, the number  a rate; and a “cloud” is the symbol for a
—-Mt&wh& rom college - flow—originating.or.- t;e;mmaung outside .
and the number of high school dropouts.  the system.
‘. Rate variables represent the actions in a 1t is usually possible to “dlsaggregate
: system. In an economic model, for single level into several others which
example, the hiring and firing rates affect together make up the original level. For
the flow. of individuals from’ the un- example, in figure 2, the enrollment ih
employed and employed. The investient” high school is represented as one lcvel.
¢t . and depreciation rates affect the level of  This might be‘flecomposed as in figure 3,
productive capital. In a schooling model,  into enrollment in Yenth, eleventh, and
the coll&g\ graduatlon rate aff%u:s the  twelfth grades. The appropriate degree of
Enrollment
P > 1m
. High School
Enrollment ‘ Graduation
* Pate . s . Rate ~ -
) : . N _
L S v Dropout » .
ot : Rate
:‘? . : ’ 2
{ - FIGURE 2: School Enrollment Flow Dlagram

(See Pugh,

LT




——— disaggregation- ﬁi——aﬁy—pai‘tﬁ:ulaf model-——— It-is-mot- necessary - that%evels#epreseﬁt;—
depends upon the purpose of the study “countable” physical quantities, like the

- »

/-7

Enrollment
: in ]
Eleventh Grade

Enrollment Enrallmcnt

in « In .
Tenth Grade Twelfth Grade

—— | Twelfth
Enrollment Grade Graduation
Retention .
© " 1 Rate

. I B ~ / Eleventh ad o Twelfth | ]
— D D Grade D Grade
N : Dropaut . “Dropout . Dropout
Rate " | ’ Rate . ..Cb Rate
£: : . c ¥

. FI(:UR‘: 3: Disaggregated School Enrollment Flow Diagram

nuimber of students in school or the system conditions, represented by the
anumber of ‘classtooms. In figure 4, a _ .level values, détermine system actioms,
student’s -achievement in English (lan- reprcsented by the rate values. Informa-
guage arts) is represented as a level. The  tion, in a system dynamics model, repre-
« . student’s learning rate controls the “flow”  sents. the patterns of observation and
of achievement. Achievement might be perception on which social actors base
thought of as the score on a standard their actions. For example, the manager

achieverient " test, and the ]earmng raje  of a manufacturing plant may use formal
might—bg the (.hange per year in tl decision-rules and data to set prices and to
achievepient score. - order supplies.. A teacher may use

A information network forms the  informal observations and knowledge as a
connécting tissue responsible for the self-  basis for curriculum preparation. In a

regulating  feedback  character \';f a = social system, motivation patterns, social
dyharhic structure. The information ¥abric  norms, formal laws, money, lan uage, and
in a mode] indicates the way in which  explicitly measured data are all parts of
- N

Achievement LA .
in '
Language Arts.

>

: .
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————perceived achievenrentrises; his motivation ———————
The information network is in man?'g improves, and his learning rate increases.
ways the most interesting part of a model.  According to this simple structure, achieve-
Norms, laws, and language are subject to  ment and learningcontinue to grow
many transformations. System conditions.  without bound, for an increase in one is
as perceived by one group of actors may  followed by ap increase in the other. (This
be very different from the conditions as  is certainly not a complete view ot the
perceived by another group. Conflicts and - learning process; usually, achievement
contradictions in perception can lead to  stabilizes and does not grow indefinitely.
important social behavior. . . . Consequently, other feedback relation-
The flow diagram in Figure 5 illustrates  ships must be at work which tend to slow
“information in,a feedback loop structure. _, the learning rate when = achievement
*  In the example, a hypothetical student’s  becomes large.) The dotted lines in the

J

perceptions of his level of achievemepnt.  circle is the symbol for acomponent of the

 As his level of achievement rises, his  information network.-
r
Achievement LT ]
~ Language Arts ] .
- L
\ . - — . —* 7 ’ . o
" Learning ' ‘
Rate )

. Perceived
Achievement v

@

)
¢ * -4
FIGURE 5: A Feedback Loop in a Simple Student Achievement Model )
The Modeling Process . the structural model can be obser/v;l— by .
‘ : using the program to simulate the model o
L \ Once a feedback loop structure ghought ~ on'a computer. A simulation represents

to explain the behavior of the social  the “time history” of a world in which all

system under study has been developed,  action occurs according to the structure - . '

the model can be written as a computer  of the model. " : -
. program. The behavioral consequences of Often, considerablg experimentation
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*%——whmdﬁshﬁu}anmqnimd—mWJ%mad&bﬁﬂdmg—pmw» nray 1T:bu1t m
to understand the behavior characteristics _ a sequence of .models, each related in
of a model. A complcx structure may < some way to the others in the sequence,

exhibit “steersman like” directive or goal-  but each with a special focus of concern.
seeking behavior (termed negatlve feed-~ A useful information system must, there-
'back) A structure may give rise to diver-  fore, be sufficiently flexible that new data

"gence or growth (positive feed-bat.k) and. . can be entered and connected with exist-
pathologies such as information delays data, and existing data can be inter-
and distortion. “Policies” designed to re%atcdem new ways.
bring about desirable systemn behavior can . The existence of a model, of course,
be tested by altering model structure; in does not insure that it will be employed-
many cases, experimental policies result in by policy-makers. If a model is to be used

“worse-before-better’ solutions. ir a government agency, modél-builders .
: ".WIesting;Lh&"ualiditwaq..Wnﬂ —IUSt..- taka Anto- -accqunt- -organizational
" model is a diffitult aud ill-un od  context — purposes, structure, and prob-

_ problem. A well formulated model creates  lems. The development of organizational
a framework for the analysis ofdata. It  self-consciousness is the essential and dif-
suggests the kinds of empirical evidence  ficult beginning of any model building
required in order to monitor system process. Without knowlcdge 6f an organi-

“behavior. Moreover, a good model, if it is  zation’s purposes and’ structure, little
correct, suggests the nature of the quanti-  model usefulness can be expected.
tative and qualitative relationships which The goals and structure of an organiza-

should’ be observed in the data. Models  tion as vast and complex as public educa-
are, therefore, important tools in the  tion in America, however, are not easy to
design of a nanagement ir‘:jormation ascertain: in fact, the determination of
system. A model can suggest which data  the purposes of American educafToTr=4s a
should +be collected and how the data = continuing part of the political process. In
. should beanalyzed. ' ’ educatlon poligies are a result of competi-
At the same time, data obtained in a " tion among diverse values and interests,
systematic information gathering pl'OJe(.t and it is therefore unlikely that complete
“can help uncovér sllortcomings in"a  agreement on a single set of ()rgammtlonal
model. Errors can emerge in the original  goals can be reached. :

,conceptualization ‘of a model, in #he Groups with alternative theories and
particular structural representation, and in- values about education +in America will -
parameter choices. Models can be im- ' necessarily come to different conclusions
proved through continued logical analysis  about policies and pragtices. Mathematlcal
of the model conceptualization and struc-  models are not substitutes for a rigorous
ture and through repeated zitempts to  analysis of values. On the contrary, the
compare the model with empirical evi- development of useful models in educa-
dence. tion can come- only through intensive

It should per}mps be emphasized that  consideration and judgment of values,
“there is no one “best” or “final” model. A theory, and evidence.
model designed to answer specific ques- The formulation of a system dynamics
tions about a system’ often tends to  model is consequently a several stage
"generate new uestions, and ‘these may  process. Edward B. Roberts carefully
require the development of new models.  argues that the entire procedure must be

< ’ .
v .
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“deliberately and skillfully designed: to
produce implementable results, the desire

. to implement, and an environment that

enables implementation.” The stages in

“ the system dynamics approach as sum-

marized by Roberts are given below
(Roberts, 1964): '
1. Problem identification
2. Verbal description of the dynamic system
_theory affecting the problem
3. Mathematical model development
4, Computer simulation of.the represented
system ’
5. Analysis of results to determine medel
validity and factor sensitivity
6. Double-checking of, and data collection
regarding, the sensitive areas of the model
7. Simpulation experimentation to help identi-
fy * improved system parameters and
policies : ’ .
8. Implementation of results of invcstigatioD
_in the real-world problem areas
9, Evaluation of the effectiveness of the
changes, and return to the first term of the
procedute for continuing improvement.

Poverty and Underemployment in
Massachusetts: an Illustration

As part of MISOE, a system dynamics
model of poverty and underemployment
in Massachusetts is being developed. The
primary purpose - of the model is to_

. demonstrate ways in which dynamic

systems analysis can aid in education
policy-making. The model is not yet
complete, and many issues of empirical
corroboration and analysis remain to be
confronted. For this reason, conclusions
concerning schooling and poverty devel-
oped from the:model must, at this stage,
be considered tentative. Nevertheless, the
model provides insight into the system
dynamics approach, and it is presented
here as a case study.

Poverty, underemployment, and un-

127 -

“desirable “‘work are conditions of mhajor T T

L

social interest and importance. In 1966,
over 18% of those Americans who wished

to work could not find employment, were
involuntarily only part-time employed, or
were paid less than $1.68/hpur — the
hourly equivalent of the $3,500 1966
poverty line. Fully 33% of those who / .
wished to work earned less than $2.65/ .
hour in 1968 — the equivalent of the

Bureau of Labor Statistics $5,500 Lower

Level Urban Family Budget (Harrison,

1972). o ' -

In .1968, the mean" earnings for fult-~— -
time workers was $7,320. The mean for
the top fifth of earners was $15,010,
however, while that for the bottom fifth
was $2,780, Thus, while workers in the
top fifth earned 205% of the mean, thos
in the bottom fifth earned only 38%
(Jencks, 1972).

Policies designed - to reduce sub-
employment have beep widely debated in
both academic and political forums.
Manpower training, educational reform,
job creation, and urban renewal have all
been proposed as pessible solutions.

This system dynamics study. attempts
to address two dssues: . '

1. What 1}c the determinants and.
consequendes: of occupational and edu-
cational stratification in Massachusetts?

2. To what extent can extreme occupational
inequalities be reduced by various pur-
poseful social policies?

The study has been pursued in the

belief that extremes of inequality in

income and occupatiofal well-being
should be reduced. In America, many
adults face menial work, job instability, >
and* low wages; yet, in America, an o

. indwvidual’s occupation is a major basis for

self-respect and political power. For this
reason, it is essential to understand the
causes and consequences of occupational
inequalities and the possible effects of

.
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public™ policies ™ designed ~t6 reduce “in-  workers from moving from the secondary
equality. to the primary economy. Workers in the

»

In uyrdcl‘ to  tormulate ;ir .s"‘ystcm
dynamics model, it is esséntial to develop
a precise statement of the policy problem
the model is to illuminate: otherwise it is
impossible to judge which factors should
be included- in the model and which
should be omitted. For the study at hand,
the *dual labor market”  theory of
poverty allows an extremely simple and
insightful statement of the problem.

- The dual labor market theory, which’

~has developed direetly-from attempts to

evaluate the effectiveness of manpower”
training and “anti-poverty programis, dis-
tinguishes two categories of .work, one
characterized by high productivity and
high wages, the other by low productivity
and low wages (Gordon, 1972; Harrison,
1972: Doeringer, 1972; and Piore, 1969).
In the primary labor market, high
wages encourage cmpl()y’cc stability and
investment in training. Stability and train-
ing permit the efficient utilization of new
technologies: and new technologies in
turn result in high productivity and high

wages. In general the market power of -

‘primar-y firms leads to high profits, per-
mitting primary employers to invest both

- in modern capital equipment and, through

onthejob  training, in  the human
capital™ of employees.

The secondary labor market .is char-
acterized by low productivity, antiquated
physical capital, low wages, and employee
instability. ,Few skills are required in
jobs, and  consequently,
secondary jobs attract easual laborers.

These, features of the two markets
create considerable barriers which prevent

-

" completed.
-primary and secondary sharés is based on -

secondary market receive little investment
in on-the-job training and have little
incentive - to learn” stable job norms.
Further, employers have come to wilue

certain worker attitudes and dem()grap'hi?
-traits above others. Evidence indicates, fo¥.

example, that federal manpower training
programs have rarely beégn successful in
placing workers with a history of second-

_ary employment in primary jobs.

In- the firban ghetto, the secondary

labor market competes with “quasi-legal®* -~ —

activities such as *‘hustling” and illegal
activity, for example, crime. Both crime
and secondary employment share qualities
of instability, risk’ and small opportunity
for “advancement.” In addition,  the
income derived from welfare compares
tavorably with wages in the secondary
labor market: thus a member of the
secondary labor force has little to lose by

moving from work to ‘welfare and back

again. o

The balance among primary and
secondary’ jobs in the United States has
apparently yemained: roughly constant
since the Second World War, with perhaps
two-thirds of the labor force in primary

jubs and the remaining one-third in
.

secondary  employment. Because no
explicit categorization of jobs according
to the two markets has yet been
this estimate of relative

-qualitative evidence and information on
income distribution.

The dual labor market theory suggests
the following policy. problem:

What are the determinants of the'relative sizes

ey




""" of the primary and secondary labor forces i jub batance -inthe state and-theeducas——
. Massachusetts, and to what extent can public  tional attainment of adults. If educational

policy alter the primary-secondary conmpdsi-

tion of the state’s labor market.

This problem provides a focus tor the

model-building efforf: -

is the

time.

There are a number of central feedback

relationships in the two-market system.'

The first concerns the primary-secondary

-

Fraction

- Jobs

The most important stage in the

- development of a system dynamics model
F‘ormu}ation of the system structure

— the set of feedback relationships among

system actiohs and conditions. In this

study of poverty and underemployment,

. the system structure should account fof

~-——the-observed balance - between-primary -

and secondary jobs in Massachusétts over

Primary . +
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attainment in the state is high, primary

job growth is stimulated, causing’ the
primary-secondary job bajance to move in -

favor of primary jobs; and when the job

balance favors -primary jobs, highly -edu-

cated people migrate to the state to take

advantage of

ployers leave the state to locate elsewhere,
and the resulting unattractive job balance

influences highly educated-people to-leave -~ -~
the state. This is a pdsitive feedback loop
(see figure™6) because a small increase
(decrease) in the balance of primary jobs
leads  to continuing. future increases
(decreases).

4

Educational
Attainment
of Adults

The Second principal feedback relation- J

ship in the system .concerhs the educa-
tional attainment of adults and children,
When the average educational attainment
of adults in the state is high, the average
attainment of their children will be high.

A complete déscription of the theory and evidence on which the model is based and a listing of all _‘

systemi equations can be found in Garet, 1973.

A

FIGURE 6: Job Composition-Educational Attainment Feedback Loop

But the attainment of children in the state
. » .
determines the future attainment of

adults. Consequently, this also is-.a.

positive feedback loop (see figure 7).
The two positive feedback loops dis-

cussed above would ‘result in sustained

preferred employment. On _
the other hand, if the educational attain-
ment in the state is low, primary em-

-
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P

N Educational

Adults

Attainment of +

Educational
Attainment of
Children

.

FIGURE 7: Educational Actainment Feedback Locp

L 4

growth in the fraction of primary jobs, or
in sustained decline, were it not for *
several negative loops in the system in-
volving unemployment and wages. These
negative loops tend to preserve a balance
about two primary jobs for each
secondary job in,the state.
First, consider the wage structure. The
rate of increase jn the mean wage paid to
primary job-holders is a function of the

d Number of
) Primary
iy Jobs

- ERIC L .
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< FIGURE 8: Primary Jobs Fccdb:ack Loop
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average wage in the state: when average
wages are high, local cqsts of goods and
services tend also to be high, resulting in
strong wage demands (for example, in
union negotiations). Since the primary
wage is considerably higher than the

’ secondary wage, the average wage tends to

increase as the number of primary jobs
rises, all else remaining constant. Thus an
increase in the number of primary jobs

|
/

age

yél
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causes—an-ingrease in-the average wage,
“ resulting in a rise in primary wages and a

corresponding fall in the rate of growth of “ number of secondary jobs causes a
primary jobs, as firms move to take’ decline in the average wage, which
advantage of lower wages in-other states.  results in a fall in secondary
This is a negative feedback loop, which - wages,s causing an increase in the
“gends to preserve the number of primary ~ growth rate of secondary jobs (see
=~ ]Jobsat a constant level (see figure 8). figure 9).
. . ,
-~ \ .
/A [ B
Secondary -
NN - - . JDb L
y Wage -
. . - Number of .
Secondary L
Jobs / ) o
. \ '
* l l
~ Average
 Wage

Because primary jobs are usually
in high productivity, high profit
industries, primary job growth is generally

_less sensitive  to_wage increases than is the

rowth of secondary jobs. Thus the positive.
%Qop in the secondary wage sector (figure
9) tends to dominate the negative loop in
the primary wage Sector (figure 8), and
the two loops together behave as a single
positive loop, relating wages and job
balance. An increase in the primary job
fraction. increases the average wage, thus
increasing both primary and secondary
. wages. Since these wage increases tend to
* " depress secondary job growth more
severely than primary job growth, the net
outcome is an increase in the dominance
of primary jobs (see figure 10), as well as
a fall.in the total number of jobs.

|

"FIGURE 9: Secondary Jobs Feedback Loop
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A pesitive loop “relates, secondary.
jobs and wages: an increase in the

As the total number “of jobs falls,
unemployment must rise. Unemployment -
tends to increase the relative supply of
fabor for secondary employment, how-
ever, and this increase in labor supply
results i a fail in"the secondary wage. A
decrease in wages, furthermore, tends o
increase the growth ratd& of secondary
jobs, increasing the total number of jobs, -
“and limiting unemployment. This is a
negative loop, shown in figure 11. Note
that when secondary wages fall, the pri-
mary wage also drops, due to a decline in
the average wage.

A final negative loop relates the size of
the labor force to unemployment. If
unemployment rises, population out- - .
migration from the states ténds to in-
crease, causing the labor force to fall in

13
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FIGURE 11: Secondary Job Wage Feedback Loop

LN

Nt -




3 . -t

size, decreasing ‘unemployment, all else
temaining equal (see figure.12), |

The overall feedback Idop structure of
the dual labor market system in Massa-

\

Unemployment

through the information network, to the
rates associated with the levels:’ A set of

to this level rate formulation, and para-
meter values have been obtained, when
- possible, from census data. The equitions
are expressed in DYNAMO, a computer
languagé designed for dynamic simulation
(Pugh, 1970). -~ ;‘
In the model, the population is, for
simplicity, disaggregated into four age
groups: :
children (age 0-14)
teenagers {age 15-19)
adults (age 20-64)

@ o e e et e

FIGURE 12: Unemployment Feedback Loop

equations has been written, corresponding

133
. e

chusetts is represented in a level-rate flow
diagram in figure 13. All feedback loops
discussed ear%ier can be traced explicitly
in the flow diagram, from the levels,

Labor
Force

w”

likely to bear children in the age petiod
20-44 than in the period 45-64. .
~ The adult and aging adult population is
* disaggregated into five educational attain- °
ment groups: . ’
highschool dropouts (0-11 years completed)
highschool graduates (12 years completed)
" occupational’ educatidon graduates (12 years
completed) .
same college (13-15 years completed)
college graduates (16 or more years com-
pleted) .
Children and . teenagers . are grouped
according to the educational attainment

of the head-of-household of their family

e - —aging ad
This division was se

lected primarily be-

of origin.

In the

flow diagram (figure 13), the

*cause labor force participation, fertility
and migration characteristics differ

i significantly among the groups. In fact, of
coursé,

liomogeneous with respect to these char-

T

E

r

Full Tt Provided by ERIC.
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the groups are not completely -

acteristics; for example, women arg morey -,

Q )
RIC/ | L

large rectangles labelled “Children” and

“Adults” each represent a set of level

wvariables in the model. The large “‘valve”

symbols represent related sets of rate
s variables.
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job, level variables, and the valve symbol  Job - composition affects occupational

A

—oBorce .  “Educationa -activeness,’——The-cuives-in-the-figures-whichfollow ]
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The present version of the model in-  training and attitudes of members of the
cludes four job markets: - labor %orcé, ‘as reflected in their educa-
primary manufacturing jobs ‘ " tional attainment, correspond to those
primary service jobs . ' desired by employers. Finally, the feed-
* secondary manufacturing jobs back loop continues from the “Relative
secondary serviceljobs - © Educational Attractiveness” auxiliaries, ta

In the flow didgram, the large rectangle ~the “Gréwth in Jobs” rates, returning to
ldbelled “Jobs” represents the set of four  the “Jobs” levels. Thus, the loop is closed.

represents related rate variables. status, which influences migration, alter-

To ‘each job market category in the ing the educational attainment of adults.
model corresponds a wage level, and the The attainment of adults influences the
set of four wapes is represented in the educational "attractiveness of the labor
diagram by the Jarge rectangle labelled  force, which in turn determines job
“Wages.”" The "Jarge ‘“valve” represents = growth, affecting job composition. The

Each feedback structure in the model is  through 12 can be traced in the flow
represented as a closed loop formed of at  diagram similarly.

least one lefel, an associated rate, and-the The purpose of formulating & mathe-
information\getwork cdnnecting them. As  matical model is to gain understanding of
an example, feedback loop shown in  the behavior associated with a structure.

figure. 6, relating educational attainment  This model of the two labor market

and job composition, can be traced in the  system in Massachusetts generates a forty \
general flow diagram beginning with the  year time history. During the simulation, -
“Jobs” level variables. The loop continues  the period” 1960-2000 is traversed in
from the “Jobs” levels through the one-year intervals, beginning with given
“Occupational Status” and “Relative initial. conditions. The values of the
Occupational” Status” information auxil-  system levels at the beginning of an
iaries, to the “Migration of Adults™ rate  interval determine the values taken-by the
variables. In the model, the “Occupational . system rates during the interval. The
Status” auxiliary represents the occupa-  values of the rates during one intesgalin
tional quality of the state, in terms of the  ‘turn, determine the changes in the values
primafy-secondary job balance; “Relative  of the levels from that interval to the
Occupational Status” represents the job  next. It should be emphasized once again
quality in the state relative to the average  that all changes in system levels are
in the United States as a whole. The determined by rates, and that all rates are
feedback “loop - continués through the  determined by system levels: the model is
“Adults” level variables and the “Labor  “self-regulating.” oo ;
and “Relative Educational Attractiveness”  were ,prepared from computer -plots
auxiliaries. The “Labor Force” auxiliaries . showing the behavior of selected system
represent the numbers of people with  variables as generated through time by the
different amounts of education®partici-  simulation model. The horizontal axis is a
pating in the labor force. The “Educa- time scale, starting with the year 1960
tional Attractiveness” variables are indi- and continuing for the next forty ‘years.

cators of the degree to which the 3&, .The vertical scales at the left of each plot

'
» ‘ ‘.
3




are marked at the top with the plotting
symbols to which they apply.

The computer plots for the 'standard
model simulation are given in figures 14
and 15. The behavior is rather straight-
forward: primary and secondary jobs fise
throughout the 40 year period, maintains
ing their relative shares of thelabor
market. The popSation grows at a slow-
ing rate. The reltive wage, educational
“attractiveness, and occupational status
variables all persist approximately equal
to unity, and the unemployment rate falls
slightly. -

This fall in unemployment rate is due -
to the population migration formulation.
As the empirical evidence indicates, there
is a net out-migration from states ex-
periencing unemployment rates equal to
the national mean. The initial 1960
unemployment rate in Massachusetts was
set equal to .05 in the model, and it drifts,

 down-to about .04 as the out-migration

diminishes the size of the labor forcg. The
small variations in the relative wiiges aré
due to these changes in the un-
émployment rate (see the feedback stenc- .
ture in figure 11). j o
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FIGURE 15: Standard Model Simulation

The standard run is, of course, unsur-

prising — the model was constructed in

“such a way that -thé primary and
secondary markets grow evenly.

Several riiodel experiments have been
conducted, by altering the normal growth
rate parameters of one job sector so that
the normal primary and secondary growth
rates are no longer equal. Compensatin
changes in umemployment, wages, ang
‘population migration (see the %eedback
loops in figures 11 and 12), however, tend

. over time to counteract the alterations in

‘"The model can_be used to test the
effects of experimental policies on labor
market composition. The first policy:
tested is an occupational education pro-
gram . which provides one-third of the
normal high school dropouts with an
occupational school education each year.

. This, of course, would be a difficult and

perhaps costly program to implement; for

"purposes of this test, however, it is

assumed that the program is implemented
in 1965 and that it is effective in pro-
viding potential dropouts with an occupa-

O

T

RIC

~rormal growth tates: Altogethet, the re-

- sults of these experiments are not too
different from the basic run — indicating
that a rather substantial change in the
normal primary or secondary job growth
rates does not have a very sighificant
effect on the characteristics of the labor
market.

m 4

tional school education. ,
As figures 16 and 17 indicate, the-
program has a significant but not dramatic
beneficial effect on labor market compo-
sition. By the year 2000, the primary job
share has risen from 66% to 74%, and the
secondary share has fallen from 33% to,
26%. Interestingly, the program has
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almost no effect on job composition
whatever until 1974, nearly ten years
after it is 1mplemented and it has no real
effect until the late 1980’s. #s is due to
the fact that the educational attractive-
ness of the population influences the
number of primary jobs through the rate
of primary job growth. An improved
primary job growth rate must persist for
quite a few years before the increase is
- felt as a significant change in the prlmary--
secondary job balance.

It is also interesting that the total
population in the =xperiment grows to
over 7 million by the year 2000 — a figure
over 500,000 greater than the total in the
standard run. This is due to the improved

Popuiation
Primacy Jobs
Secendary Jobs
! ll.lml'nplwnm'n

8 million
4 mitlion

§
1

»®
2t X

relative occupational status and: favorable
unemployment rate (see the feedback,.-
loops i figures 6 and 12). The possib

~ detrimental effects of crowding are nat>

included in this model; any consideration
of social policy, lloweve;, would have to
take such effects into a;e6unt

The outcome of tllr occupational edu-
cation experiment suggests that a favor-
able pohcy might also require direct inter- .
vention in_the. labor market, in an effort
to work with employers and workers,
through  on-the- gob training and re-
organization of work, to convert
secondary to primary jobs. This policy has
been proposed by a number of dual
market theorists. The policy has been

. -’ - Popuiation
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FIGURE 18: Job Program Policy Test -
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tested in the model by moving 3% per
year of the jobs in the secondary sector to
the primary sector, beginning in 1965.
~This would no doubt fc an’ extremely
difficult policy to implement. Here, a test
is made of such a policy’s effects on the

« assumption that it can be successfully

carried out. Figures 18 and 19 indicate
the results of the experiment.

As can be seen, by the year 2000, the
job share of the primary market is about
90%, while that of the secondary market
is about 10%. This is indeed a dramatic
jmprovement. The unemployment rate
rises somewhat in the process, and this has
the effect of reducing the population

Aruitoxt provided by Eic:

in:migration that would otherwise occur
due to the improved occupational situa-
tion. The improvéd occupational status
does increase the in-migration of highly
educated adults, which enhances the rela-
tive attractiveness of the labor force to
primary employers, somewhat compen-

sating for the rise in wages which is the’

~ consequernce of the changing job mix (see
the feedback loops in figures 6 and 9).

¢ A final policy experiment combines a
1% per year direct conversion of
secondary to primary jobs with the occu-
pational education program discussed
earlier. The results are indicated in figures
20 and 21.
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% These policy tests should be considered
* - as- model . experiments.. They are not
- recommendations for action. At this
stage, the model is a laboratory in which
& hypotheses can be tested. Many model
experiments must be evaluated; evidence
must be compared with model behavior;
important parameters must be revised to
conform more nearly to the developing
empirical theory. These are matters con-
sidered in the concluding section of this
chapter. '

]
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System Dynamics and Management Infor-
mation Systems

John Little writes that, “the big problem
with management science models is that
! _managers practically never use them”
e {Little, 1970). Political rationality and

responsibility in education are not served
" by the production of data few people use
or the cfevelopment of models few people
understand. To be used, infbrmation
should meet the kinds of criteria Wilensky
has suggested: it must be clear, timely,
reliable, valid, adequate, and wide-ranging.
The dévelopment of information with
these qualities is necessarily an evolu-
tionary process. The particular evidence
collected for an information system — the
" variables measured, the instruments used,
the ‘errors tolerated - will depend upon
the values and theories held by the investi-
gators. To the extent that these values are
unexamined or the theories are incom-
> plete or ill-formed, the evidence collected
will likely suffer from empirical and

explicit: In developing a model, assump-
tions are often clafi%;ed, and the con-
sequences of multiple assumptions, taken
together, can be examined. ‘

Of eourse, a model;-once formulated, -

must be compared with the- evidence

“provided by the “concrete” system under
study. Thus a model suggests not only

what should be measured, but also what
should be expected in the data collected.
As data is observed, of course, models will

necessarily be altered and new sources of

evidence will be demanded.
The labor market model described
above focuses attention on issues for

which new evidence is required: for

example, to what extent is job growth in a
state sensitive to the educational compo-
sition of the labor force? To what extent
is population migration sensitive to occu-
pational status? How important are wages
in industrial location? Some evidence is
available to, answer these questions, but
more information is needed.

The primary value of a dynamic model,
such as the lazor market model discussed
earlier, does not lie in the precise policy
recommendations' which emerge. Most,im-
portant is the model formulation process
itself, which provides a means of visualiz-

ing actions and their interrelations in a

complex system. Long term consequences
of actions and unexpected secondary
effects gain clarity when viewed in a
system simulation context. Further, the

possibility of real and difficult value -

choices is often suggested in a system
study. For example, in”the labor market

} conceptual inadequacies: it will be un-

5 clear, untimely, unreliable and invalid.

. In short, empirical evidence, if it is to
be used, as a scientific base for decisions,
must be: collected with a clear human

4 purpose in mind. ‘The formulation of

' dynamic system models is one way to

‘attempt to make ‘values and theories

. 14
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improve the primary-secondary job com-
position of a state may, at the same time,

. increase the unemployment rate.

Amital Etzioni has argued that the
important issue'in social action is similar
to the dilemma posed by Freud in in-
dividual conduct: how is society guided

g

model, it appears that policies which

Y
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and what activities extend or curtail
societal self-control (Etzioni, 1968).
The study' of social policy in
dynamic  system terms is directed
toward an increased . understanding

*

of the social guidance process.
Perhaps the use of dynamic systems

analysis is also a program in _the
. direction of. a “mew _social self- .
. consciousness. Dol R
0 ¢
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CHAPTER 10, °

T eyl AN ASSESSMENTOF MISOE

o

The assessment responses by Charles H. Buzzell, Davzd 1, Tiedeman and Jacob ]. ,
Kaufman. are offered to provide the reader with reference points for determining the =+
usefulness of MISOE. Each assessor responds from a proﬁ'sszmmlperspec tive: Buzzell as
a chief state .manager for occupational education in Massachuserts; Tiedeman as an .
educational rmean.iqer and Kaujl.;um as an economist. It was the editorial intenfion to
provide a range of responses as a stimulus for a broad-based evaluation. To a largv extent,

. thi} seems to have been accomplished, Charles Buzzell’s piece rings of © ‘under the gun

management realities, Dave Tiedeman’s discussion deals with scope, structure and value
/ " and Jack Kaitfiman’s assessment sounds just like an economist, as it should, Together,
these résponses could be helpful to the reader who has surrendered some of his
nonreplaceable time to consider and judge MISOL..
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A MANAGER’S RESPONSE TO MISOE

Charles H. Buzzell
¢ Associate Commissioner
Dlv1su)n of O(_cup'monal Educdtlon

When one reviews the “state of the art”
relative to rational decision-making by
educational managers, it should become
obvious why MISOE has captured the
imagination of administrators not only in
Massachusetts, but nationwide. There lies
within this highly complexvand scientific
information system the potential of free-
ing  educational managers from  the

matic decisions in-a veritable vacuum, too
oftendevoid of valid data. To Nariess the
full potential of MISOE requires a new
{evel of decision- makmg SOphlStlLdtl()n be
achieved. This sophistication is not an
exercise to become aeademically “hip”,
but, rather involves the development of
important new skills and understandings.
The need for improved management tech-
niques is a clear alternative to a manage-

ment strategy which is based upon

emotional pleas for increased tax dollars -

to “help children.” This tactic will ne

longer suffice. : ’
The level of taxpayer concern (the

essential employer of - educators) has

reached such: a crescendt in many places

that it has triggered direct responses by
leglslatlvc bodies, rather than ediicators.

‘harards of makmg budget and program- —-As—these Tesponses develop, the real

anger of noneducators assuming the pro-
fessional educator’s role becomes a reality
which may have dire consequences for
profe§slonals In short, MISOE is a
necessity in the face of this re'111ty, not
just another “academic® exercise.

Accountability,” that much bandied
about expression, is upon us.
placidly sitting back, in the Wopes of
seeing it fade away, managers who recog-

v
)

Dr. Buzrcﬂ would like to thank the following mcmbcrs of his staff for their assistance in organizing this

rcs*onse Larol ataido, Vincent P. Lamo. .

ther than
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nize the importance of the concept are in
a pro-active stance, gathering their torces
in order to be in the vanguard of educa.
tional response to the cry for accounta-
bility.

MISOE provides administratars with a
rational system for the implementation of
an accountability process. Fundamentally,
it addresses itself  to the substantive
question of: givelimited resources and

~wnlimited demands,\how can I make
decisions which will} resalt in resource

. allocations  achieving) maximum cost/
benefit ratios?
In Massachusetts, /which las some

325,000 secondary students, more than
$£190.000,000 is spent annually on occu-
pational “education. It is the efficient
distribution, of these funds in a way to
maximize benefits to society and students
that constitutes the core of MISOE’s
contribution to rational management. .
In a society composed of a variety of
sub-systems competing for essentially the
same dollars, the success or failure of the
educational sub-system will rise or fall on
the results of the decisions educational
managers make. These decisions will not
only affect education, but.upon imple-
entation, can affect other political and
onomic sub-systems. In this light, the
lueprint of MISOE has incalculable
valuei It should be stressed, however, that
MISOE can be effective as a tool for
management only if it functions in a close
. relationship with the local educational
. agency, the State Department of Educa-
tion, and appropriate legislative and fiscal
bodies.
Impact Stutements
Given MISOE as a Systéin to assist in
decision-making, the manager is able to
relate input to product, as well as to

impact. For some it is ‘essential in

3
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decision-making not to focus on product
statements, but impact statements. Let us

- presume that education wishes to con-

tribute its share to increasing the tax
revenue available to the state. It might be
assumed  that increased occupational
education could lead to increased state
revenue by virtue of increasing the tax
base.

JIn an attempt to achieve this goal, the

occupational educational manager - must

determine where to distribute his doilars!
He may choose to invest in one or more
of the following in order to maximize his

" benefits, i.c., increase the tax base, ex-

pand facilities, expand and/or-improve
curriculum, focus on professional
improvement  (pre-service, in-service),
expand remedial~skills in~the “academic
sector. ‘

However, more often than not he {inds
that the data on which he bases his
allocatibn(s) are incomplete, without
validity or reliability. Just where among
the competing alternatives does he allo-
cate money? One thing is certain, he will -
allocate. Often in the absence of fact he
relies on “gut” feelings. He may have a
“feeling” for what is best, but he does not
know what is best. -

Hypothetically, a manager may feel
that the key to increasing the tax base lies
in enticing new industry into the state,
using the lure of a skilled work force
which could be trained. An industry may
be a logical choice betause manpower
opportunities are high and the training
costs low. However, this decision, based
on lack of sufficient data, could have long

'ran%e effects counter-productive to the

goal of increasing the tax base. For
instance, new industry and employment

' prospects may cause an increase in migra-

tory flow from other localities. In essence,

the pay off of dollars invested in occupa-

tional education may be jeopardized by
1 Y
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an outside, experienced work force which

supplants local labgr, Jn-Addition, greater
burdens may also be pl‘ued upon the
state, city, andfor town for supple-
mentary services (police, fire, education,

«

sanitation, highways, etc.) by the new

industry, as well as by the new populatlon
group. Thus, . the demand for service
dollars may far exceed the new tax dollars
produced by the industry.

Hence, in the absence of sufficient

information, what appears logical to a.

manager can be.subverted by previously
unconsidered variables. Without a relevant
management system, using only the data

~and tools presently available, the educa-

tional manager cannot accurately estimate
__present program benefits or the far reach-
ing effects of his decision on other sys-
tems. The occupational education
manager needs a process to help him
‘measure what he received for past per-
formance, and therefore a ‘more accurate

measure of what alternatives are open to.

him now. MISOE can provide  this
process. MISOE' can, relate to. managers,
not only information, but alternatives for

action, their variations,” and posmble
consequences.
However, it must be ‘emphatically

stressed that MISOE will not make a
decision-for a manager. ‘MISOE must not
be looked upon as a substitute for the
decision-making process. It can only dis-

‘play altunatlves for us, as any manage-

ment system can. MISOE cannot act
alone, it is man who humanizes and
interprets - ‘for implementation. This
personalized conception is vital; he is
ultimately the decision-making process.
Admittedly, we do-not as wet have all
elements isolated or factored out. But we
do have, with MISOE, more than we have
currently. MISOE will also enable us to

“

! See appendix, this chapter w
N
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take a great percentage of the rlsk out of
,our decision-making. -
L mluatmn .

To test the validitv of MISOE,
- concepts were arrayed before a group. of

its

state and federal ddministrators at varying .

levels of the occupational education
hierarchy.! General concensus of opinion

was that MISOE can make a valuable .

contribution to education, and in turn, to
society as awhole.

"The evaluators supported the notion of

expanding the current state of ‘the art in
making rational decisions from competing
alternatives. However, they also stressed
the need for 1mp]ementatlon tactics.
MISOE will deliver its benefits to a variety
of sectors, but these sectors ’must know
their benefits as well as their responsibili-
ties. It is crucial that managerg understand
that benefits can only result from their
input.

I1. We are now taking the blueprint off the
fgabrxcatmg the tactical
strategies' to implement it..We would hope
that the strategies resultant from Phase 11
will help realize decisions which are more
cost beneficial. ‘

Only when these strategies can be prove'n
successful by MISOE will educators begin
to relinquish -the ambiguities, and
ambivalence of the past, and begin to
assume the posture which is theirs, a

posture which will allow them to come’

forth and present to “the essential em-
ployer” the kinds of budgetary and pro-
grammatic decisions wlnch that employer
is demanding, -

The tool, MISOE, is in place What is
needed now if the determination to pick up
that tool and use it to its fullest potential.
Frankly, education has no choice.

L

With this begmnmg, MISOE begins Phase |
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The follong is a list of people who attended the National Invitational conference of
September 13 and 14, 1973 to offerjudgmt,nc upon MISOE.

Mrs, Evclyn Blewett
Editor
Jotirnal of Research and Development
in Education
~ Room 219 -8
175 W. Wieuca Road, N.E.
Atlanta, Georgia 30305 -

Miss Batbara Carraway,

Division of Occupational Education
Department of Public Instruction |
Raleigh. North Carolina 27611

Dr. John A. Creager

Research Associate

Office of Research

American Cbuncil on Education
One DuPont Circle

N Washington; D.Cr 20036« rermvrr i

Dr. Ernest Feleppa '

Division of Occupational Education Planmng
99 Washington Avenue

Albany, New York 12210

Mrs. Ernestine H. Frazier - o

Asst. Dir. Program Evaluation

Division of Occupational Education

Depar¢ment of Public instruction
. " Raleigh, North Carolina 27611

Dr. Jack Gutilla

Vocational Education

Room 612, Ohio Departments Building
65 South Front Street

Columbus,; Ohio 43215

Dr. Howard Hjelm

Adult, Vocational & Technical Education
Depertment of Health, Education & Welfare
Oftice of Education

Washington, D.C.

Dr. Jacob J. Kaufman

s Director & Professor of Economics

Pennsylvania State University

- . Institute for Research on Human Resources
407 Graduate Building
University Park, Pennsylvama 16802

Dr. Michael Kozma, Supervisor

Division of Occupational Education Planning
State Education Department

99 Washington Avenue

Albany, New York 12210 -
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Dr. Charles J. Law, Jr., State Director

Division of Occupational Education

Department of Public Instruction ' .
Raleigh, North Carolina 27611

Mrs. Mae E. Murphy, Consultant ' "

g Program Evaluation

Division of Occupational Education
Department of Public Instruction
Raleigh, North Carolina 27611

Dr. Urwin Rowntree, Director
Adult, Vocational & Technical Educatlon
Room 1309-A -

B

* J. F. Kennedy Federal Building

Boston, Massachusetts 02203

Mr. Robert Russell, Director

Chief of Data Processmgr Vocatlonal DlVston
*225° WE§ tState Strest
Trenton, New Jérsey 08625

Mr. Harold Seltzer, Director

" Occupaticnal Research & Development

225 West State Street
Trenton, New Jersey 08625

Dr. Stephen Sworen, Chief

Administrative and Planning Services Division
Department of Education

P.O. Box 911

Harrisburg, Pennsylvama 17126

" Professor David V. Tiedeman

College of Education - Gurler 204
Northern Illinois University
DeKalb, lllinois 60115 .

Mr. Robert Trombly o
Twin State Educational Information Director
State Department of Education

105 Loudor Road

Concord, New Hampshire 0330t

Dr. Robert M. Worthington,
Associate Commissioner {former)

- Adult, Vocational & Technical Education
Department of Health, Education and Welfare
Oftice of Education -

Washington, D.C. 20202

~Dr. Garth Yeager . :
Division of Vocational & Techmcal Education.
Board of Vocational Education & Rehabilitation . -
1035 Outer Park Drive
Springfield, llinois 62706 -
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A RESEARCHER ) RESPONSE TO MISOE

BECOMING AN OPERATIONAL MANAGEMENT INFORMATION
SYSTEM FOR OCCUPATIONAL EDUCATION

' .

/
/

/

/

£

.

" David'V. Tiedeman .
Professor .

. Associate

A Model of:,f\.IIS(,)l;' s Past Growth

I had the pleasure of advising the
Commissioner,
. Occupational Education, Commonwealth
of Massachusetts to support construction
of MISOE (Management Information™
System for .Occupational Information)
when, in the Spring of 1971, he was
entertainiug a proposal for its inception. I
considered the potential value of MISOE
to be evident even during insemination.

As MISOE entered the gestation of

implementative planning in the ensuing 28
months, Dr. William Conroy kept the
promise of MISOE’s potential before me
by reporting to me and consulting me
from time to time. I was first pleased with
Dr. Conroy’s vision of the many uses and

users of MISOE. Dr. Conroy dreamed

large dreams for the child he was con-
ceiving. I was next nart'cularly delighted
by his choice in that dream to have the

College of Education
Northern llhn01s Umver51ty

Division - of

-

not just a Massachusetts Information
System for Occupational Education.
Although the .samples. which would

agpdally go into a -MISOE supported by
the CommonweaLth s Associate Commis-
sioner .for Occupational Education would
be those dictated by the boundaries of his
., Commonwealth “and specific duties,
" MISOE’s conception is as apph(:able to
Massachusetts’ 49 sister states as it is to
herself. - ) '

The MISOE is in one sense born with
“publication of  this' Journal. MISOE’s
1mplementat1ve planning is concluded.
The child is born. It remains for those
who must decide either to accept and
‘nurture or to reject and ignore the MISOE
to determine whether this baby will have
a childhood or not. I personally hope that
the baby will be given a childhood. The
baby is born healthy The potential of the
baby is great, just as its promise was in -
Spring, 1971. It currently remains for
those of us who will benefit from its

acronym MISOE represent a Management,

- -
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adulthood to dec1de to invest the money
still needed to give it a childhood. Fence,
it’s important for us who have read what
MISOE can be about to pause now and
assess whether we wish to help it achieve
its potential or not. ‘

Reckoning What MISOE Currently Is

The reader is cautioned that MISOE
presently exists only in potentlal not in
reality, Like the baby it is, MISOE is a
corpus, capable of existence w1th further
nurturing, but doomed to death without

developmental financial nurturance in its

immediate future. The articles provided
by Dr. Conroy and his staff ipdicate in

__qujam_detmthALMISQh_

provided someone is now willing to inv

ti‘.-.
in the data assembly and data analyses

which are required to turn proposed
adjuvant, interactive- computational form
into the needed. reality. Dr. Conroy and
his staff have taken all the steps needed to

-give the Commonwealth of Massachusetts’

the follawing capability:

1. A gensus of a few data for. all schools
including those offering occupational edu-
cation within the Commanwealth (only
very broad data will be collected in the
census, bat the census defines the popula-
tion of schools which will be represented
in the sample of schools);

2. chrcsc%tivc samples of schools which,
because of the fine detail of their data, will

permit extensive IPPI (input, process, -
. product and impact) studies of occupa-.

tional education in the Commonwealth of
‘s Massachusetts and its contrast with non-
occupational education;
3. Cost data which will permit IPPI studies of
occupational and non-occupational cduca-
tion to be undertahen with full attcnnon

151

* ‘tational system which gives a user flexible

specification of (a) target groups, (b) the -

analyses he wants performed, and (c)the
formats - in wbich he wants his data
reported.

In addition, Ms. Wemberger, Dr.
‘Conroy and Mr. Garet have illustrated the
versatility of the adjuvant, interactive
computational facility which MISOE can
be. Ms. Weinberger has given several rather
clever examples of reports which an
administrator will be able to get from an
operating MISOE. Any administrator with
technical leanings could not help but
admire the reporting power which MISOE
could put at his command. ..

" Dr. Conroy went on and presented an

advanced example of how an administrator

can locate a problem among the data of His
~zéports and cleverly query the system in
- order to find a path more likely to achieve
what he Jwants within costs more reason-
able for® *the elected procedure than for
others. An educational reseascher capaot
help but admire the scientific method and
technique which Dr. Conroy exemplified.-
MISOE  invites administrators and policy
makers to be applied scientists of the%rt
of managing occupational education.
Finally, Mr. Garet has illustrated.the
quite considerable power which is envi-
sioned tor MISOE, namely inclusion of
Forester’s system of dynamlc analysls
‘Dynamic analysis is not common in edu-

~ cational research or policy making and

deserves a ftew extra words as a result.
Most of what is investigated in educa-
tional research and policy making occurs
within fairly closed-and a priori systems.
The result is that most of our investiga-
“tions are more convergent than dlvergent
We lack inclination toward d1vergent
thinking and its rewards of discovery. Yet

to costs, benefits and relative effectiveness;.  we are day by day, year by year, gaining

and .
4, An extremely powerful interactive compu.

15
o

) moré evidence that more d1vergent: than

convergent thinking is needed in educa-
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tion. Old assumptions need the revitaliza-
tion of new assumptions, as it day by day
becomes more and more evident that old
solutions are not up to new demands in
education. Dynamic analysis offers
visionary administrators the power to
think divergently with a system that
converges in its Kmits. This pawer stems
from the fact that the administrator has
to operate on his variables in.dynamic
analysis in order to move effects from a

. state which is not desired into another

state which is desired. This requires that
the administrator not alone think rela-
tionally as those of us in educational
research have so far taught him to dg, he
must think functionally as well. He must

causes b and b causes'c, etc. Means lead to
ends but in the end the administrator will

“find that in reality one end merely

becomes the means to a larger end, etc.
Furthermore, he must begin to estimate
rates in order to see how long it will take

a to become b, etc., under his assump-

" tions. Administrators who allow them- -

selves time to become familiar with such
technique and thinking will find that they
can chart -quite considerable pathways
into the future with quite strong feelings
that they know what is likely to happen

within relatively narrow time spans, pro- -
. e . . .
-vided céttain conditions can be made to

exist. The effects-which MISOE seek to
cause in administrators would allow them
to play with its capability for dynamic
analysis in the same way which an
insurance agent trys to influence his
customers, namely to look into the future
and its potential, relatively certain that..
consequenceés which are sufficiently
detailed and clear will give the customer
the personal conviction that he maust act’
now, in such and such ways, to get what
he seeks by “x” years from now. Dynamic
analysis can build the consciences of

. difficulties now readily discernib
“Eellwse v ke

occupational education’s administrators

to such a point that they become more
rational guides, not the somewhat irra-
tional guides they are, and will remain, in
the absence of dynamic analysis in
MISOE. s o :
Although I intentionally accord MISOE
great potential, I am reaist enough to
anticipate problems for MISOE as well. In
order for MISOE to work, it must have
data, not enormous sets of missing obser-
vations. It must be open to all users, not
closed to many users. It must be consulta-
tive, not dictatorial. It must be syner-
gistic, not competitive. Such conditions
will not easily materialize. Some of the

1. Local schools and the Commonwealth’s
Department of Education itself must all
agree to  participate in MISOE for it to
work; '

2. There are rather high implenientative costs

which must be borne to collect MISOE’s

_ data, maintain its data files, and operate it

as a consultative, adjuvant, interactive-
computational facility;

3. There are computational and display dif-
ficulties of high magnitude which must be
worked through before the adjuvant, inter-
active-computational facility will become
as commonplace and reliable as the tele-
phone;and

4, The difficulties which naive users will at
first experience will cause the near sighted
to argue that a state facility ought to do
the computation for a user, not provide

the adjuvant, interactive, computational- =

capacity in which any Tom, Dick and

Harry who thinks he can”decide better

than a legislator, the Commonwealth’s
Associate Commissioner for Occupational
Education, or a local system’s director of

occupational education can actually test

his assumptions.

le are as
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Alternatives and u Recommendation

Since MISOE is' funded annually, its
continuation or discontinuation will be

the major decision which has to be<

reached now that implementative plan-
ning is almost finished and implementa-
tion itself is becoming mlecessary, if the
planning is to be given value. In this
decision, immediate full or a phased
implementation are”alternative pathways
which can be followed, should implemen-
. tation be elected. My recommendation is
by all means for implementation, but I

" suggest a phased rather than an immediate

_full implementation. Why?

’Ratzumzle’ Jfor__Recommendation "of «
'Phased I mplementatzon

Readers experienced in operating data’

files within the context of an adjuvant,
interactive, computational capability can
readily understand why I recommend a
phased implementation of the MISOE. At

" the present time MISOE’s data files do

not exist, except as examples. In addition,
MISOE’s computational routines appear
.so far to have been exercised merely in
terms of the examples reported by Ms.
Weinberger, Dr. Conroy and Mr.” Garet
above. Actual data and computational
routines .have yet to meet each other.
Those experienced with computer.opera-
tion®©know that many difficult hours lie
ahead for those who would make an
adju_vaut, interactive, computational—
facility out of that meeting. There is a

need for as yet unwritten-editing routines.

for both the data files and the* output
programs. Despite such programs, inevit-
able errors in data files and output roy-
tines creep through even the most rigorous
editing routines and will cause difficulties
for awhile. Intermediate applications
programs will be needed to approximate

1 .
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optimization of data recovery and yse in
the various forms of problems which will
be attacked. In addition, educational
researchers and educational policy makers
are not very experienced in asking
product and impact.- questions simultan-
eously in a system, of input and process
data as well. ‘Experience will therefore

have to emergé in the handling of cost.

data in relation to output’ data. These
conditions together suggest that at least
12 months of intensive trial effort in the
operation of the adjuvant, interactive,
computational-faciltiy will be necessary.

Although the need "for more trial and
experience with the operation of an inter-

.active computational. facility seems self

evident at this time, it is still necessary to

make a positive overall implementation
deciston at this time. The big problem for
MISOE is “initiation of its data file, This
requires the Division of Occupational
Education in the Commonwealth of
Massachusetts resolutely to direct acquisi-

“tions of the data called for in MISOE’s
‘detailed implementative plan. Both local

school systems and the Commonwealth’s

-Department of Education itself will be

sources .of the required- data. Hence co-
operation of these groups will be needed
and should be obtained as early as pos-
sible in coordination with the 'further
development of the adjuvant, interactive,
computational-facility. There will be no
reason for the latter in the absence of the
former.

The geniug of the MISOE plan lies in
the expectation that it will operate as a
network. Data are to be assembled at local
and Commonwealth levels. Computational
power is being arranged to address ques-
tions in local program invention and
-operation, in Commonwealth program

- invention and operation and in legislative

policy making. There are fortunately no
present plans to restrict address: of any

!
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‘part of the system to any class &f user.

This means that in addition to the ques-
tions appropriate to the level at which

- each works, local program administrators

can ask Commonwealth and legislative

questions, Commonwealth administrators
can ask local and legislative questions, and
legislators can ask local and Common-
wealth questions. In contradistinction to
present suspicions which currently limit
each group to the questions at only its
own level, MISOE can therefore

materially increase communication and -

understanding among local and Common-
wealth administrators and legislators.
Through MISOE each can satisfy himself
that the other is doing the best he can or

which ought to convince the party in need

of change "of the bases on which that

change ought to bée predicated amd pur-

sued. ~

The creation and operation of a net-

work requires leadership and finesse.
MISOE as a network intends to operate as
a consortium. Funds will have to come
from * both local and Commonwealth
sources for data collection, filing and

analysis and for the continual consulta-

tion with users which is required in

. operation of an adjuvant, interactive,

computational-facility. The Federal gov-
ernment, additionally, has to be interested

‘in'generalizing MISOE to the several United

States, thereby creating a fourth level at
which *‘MISOE can operate. However,
Federal participation should not be ex-
pected other than in development at the:
moment. The Commonwealth and its
local systems will have- to lift themselves -
by their own bootstraps in the actual
operation of their consortium for awhile
before the Feds are likely to become
convinced that MISOE is a good valuable
to Massachusetts’ sister states as well.

With annual renewal ‘of funding being

else generate data publicly.-transmissable .-

the momentary situation, the Division of -

Occupational Education has to ‘address
the problem of leadership in MISOE with
considerable care. Effective and efficient
-operation of MISOE requires the ability,
interest and dedication currently
exhibited by those who conceived and
planned it. However, personnel of such
quality are not likely to remain interested
in a project in which the Commonwealth
annually wavers in its support. Hence the
present key to MISOE’s childhood prin-
cipally rests with the Division of Occupa-
tional Education and its resolve to press

forward, despite the difficulties which can -

now be foreseen and will inevitably arise,
even though all are not now foreseen.

.../ The.. Division -of QOccupational Educa-

tion wopld do well to separate kinds of
costs in- planning for a phased implemen-
tation of MISOE. Data collection will
require a considerable initial investment in
forms and training. Some of these costs

" need to.be borne by local school districts.* -

IThey will be receiving advantages by
¢ securing such’ data and addressing ques-
itions to them which are relevant to local
Ischool operation. There will be other data
which the
Education will have to provide ‘as well.

Division of Occupational

Hence data collection costs will be at the

Commonwealth as well as the local level.

The machine reading and inputting of '

data into MISOE will be a continuing cost
whick needs to be borne by the Common-
.wealth. Locil systems will benefit from
their own data, but the Commonwealth’s
.benefits need to be borne both by school
and for the Commonwealth as-a whale.
The creation of 'master files of dafa and

the provision of a capacity to process the .
files when analyses are desired will be’

costs which the Commonwealth will also
need to support. There may well be

" questions which individual users ask that -

are sufficiently esoteric to assess data
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processing and analysis costs directly
upon them. However, the Commonwealth
will have to provide some general money
in support both of data processing and of
empowering users to ask and get questions
answered without having to secure special -
grants in aid every time a use is antici-
pated. Nothing will bring about the

- demise of MISOEaster than a premature

use-by-use fee which must be paid in
order to secure use. The policy matters
whicli can be addressed by MISOE are
currently sufficiently unfamiliar to most
educational administrators to require a

_period of general support to provide the

education which will permit them to
know what useful questions they can, get

answered —and--to  make -those—personal-- -

decisions which give local school funds in
support of ‘worthy-questions they want to
address to MISOE with some regularity.

~ Finally, continual system.improvement
will have to be provided for MISOE. A
data file deterioriates without continual

~care and improvement, just like a library

deteriorates from lack of use and atten-
tion. The current plan is that the inter-

ictive, computational-facility will expand -

as individual uses are programmed and
serviced. This represents good financial
planning; the system. is not over-
programmed in the beginning and the
programs which are developed are those
for which use can be anticipated. How-
ever, the problem with case-by-case con-
struction of a system is that it quickly
becomes a non-system., That is, if each
case is not programmed with some larger
system in"mind each time, the case re-
mains an example, it does not become a
capacity which can be used later with
greater generality. Thought and attention
must ‘therefore continually be given to
computational facilities in which ex-

amples are to become general cases of

computational functions ' rather than
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singular computations. Costs of this atten- \<

* tion is what is meant by the improvement

costs which MISOE needs| to anticipate
and secure. : !

Problems will also arise in the opera-
tional management of improvement in
MISOE, Programmers in their sélection,
writing and operation of established
programs with new sets of data are
ordinarily inclined to insert small im-
provements gratuitously. Such improve-
ments are fine when they operate cor-
rectly the first time. However, difficulty
frequently arises from small errors in
modifying established but less efficient
programs and - production and accuracy
tend to suffer. The result is that data files

J—

operated- in conjunction with an-adjuvant- — il

interactive computational facility can
quickly become so confusingo everyday
operation that production drogs off. The
workable answer to this conditign so far
derived has been ruthlessly “to separate
production runs from developmental runs

and to incorporate well proven and tested

developmental programs into the main
stream programs only from time to time.
Management decisions such as this lie over
the near horizon for MISOE, should it
becéme a regularly producing system.

Administrators are likely to use
MISOE as they might a chauffered
automobile, namely to have someone
MISOE for them. This will
defeat the ultimate purpose of MISOE,
which is to have all administrators
interactively lend their minds to MISOE
so that administrators might together
imprave education by improving the
game of ~educational decision-making.
MISOE will therefore have to antigcipate
that fear of the unfamiliar will cir-
cumvent its main purpose and must do
whatever is within its power at all times to
disspell that fear and encourage
familiarity.
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A Model for MISOE’s Future Growth

I began this comment by presenting a -
model of MISOE’s growth. The model I
elected to use was that of human con-
ception and -development. Within the
model . of human growth and develop-
ment [ assessed MISOE’s current state
representing it as that of the new born
child, a bundle of high potentials and
great need for a financial environment in
which that potential can be realized. I
then went on to challenge the local
schools  of the Commonwealth of
Massachusetts and those who might help
financially in further development from
the Federal level to provide that environ-
-ment. However, the Associate Commis-

 sioner’s  Office of the Division of
- Occupational Edugation in the Common-
wealth currently faces the dilemma of
honoring its paternity and eontmumg to
nurture the bundle of potential it has so
far brought to the wonderous state of
visibility in the world or not.” I have
recommended that the Associate Com-
missioner of Occupational _Education -

elect the course of undertaking MISOE’s

- implementation, but that he do so in'a

phased program, not an all out program

starting immediately, MISOE needs to .
start wllc;tmg data. But MISOE also

. 16l
s
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needs 12 months of intensive testing of its
_basic paradigms and programs, Using live
rather than contrived data, before it
represents itself  as an operating inter-
active, computational-facility.

Should MISOE be given a childhood
as I recommend, MISOE’s parents can
very well later expéct some of the pains
of adolescence t follow the joys of
MISOE’s childhood. As MISOE grows it
will demand new things of those who
have so far served the System on terms
they attributed to it, not terms whic¢h a
young and boisterous MISOE can and
might later demand. These will be the
times when administrators who prefer to
administer’ without developed and used

- personal . skills .in - numerical - analysis .of

education and societal data will receive
their trial by fire, the trial of either
changing themselves to operate with new
pywer because of added adjuvant, inter-
active, computational-capability, or to
wither without daring to change.

MISQE holds considerable potential
for good in our common development of
an Educating Research Machine iGame.
Let’s hdp MIS()E to_have a. ql\uldhood
dd()lCSLCIlLC whcn they arrive” a decade
from now. Doing well later by doing
good now is greatly to be desired.

.

"
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The Massachusetts Information System
for Occupational Educatioa (MISOE) has
certain basic characteristics which are
essential for decision-making in a society .
which is confronted with limited
resources and virtually unlimited social
needs.. It i§ the purpose of this article
(1)'to  describe these characteristics;
(2) to review and discuss briefly some Sf

~the alleged limitations of such an ap-

proach; (3)to indicate the potential
value of such an information system:

Characteristics of MISOL:

Rationality. The basic characteristic of
MISOE is its rationality. By rationality is
decisions -to allocate
resources are consistent with. the objec-
tives which the decisior=maker wants to
achieve. This requires the presentation of
alternatives to the decision-maker, each
of which describes the resulting social
benefits and costs.

Aruitoxt provided by Eic:
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Computerization.  The inforimation
obtained by MISOE is computerized in a
manner which allows the decision-maker

to interact with the computer as he

pursues a series of questions designed to
produce answers which will assist him in
making a decision, in the form of alter-

- native lines of action. .

Cost Effectiveness. MISOE is
organized in such a manner as to provide
in%ormation not only on ontcomes but
also on costs, operating on the principle
that o outcome is “good” unless related
to costs, and no action is ““cheap” unless
related to outcomes. :

Trade-Offs. The emiphasis of MISOE is
that there are always alternative lines of
action and that each line of action has
both advantages and disadvantages. .
Therefore, the decision-maker is con-
fronted: with the problem of *trade-
offs”, namely, what is he willing to give
up in order to obtain a certain outcome.
The system will not yield this particular
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answer but will provide the information
to the decision-maker who can then
make the judgment:

Planning. MISOE provides the basic
mgrcdwnts tor pl.mnmg In the past,
pl.mm{lg in education usually involved
the making of projections in such areas
as enrollments, teachers, building con-
struction, ete, Under MISOE planning
involves: more than- this. It attempts to

wpredict the aptcomes or consequences

favorable or unfavorable of certain
lines of action. Surh an approach in-
volves the "development of a theoretical
model which permits such predictions.
Such a model is required befause
decision-makers usually fail to take into
_aceount the large number of variables or
the complex interaction of the variables
on cach other. ' '

Mleged
Approach

Limitations  of - the  MISOL

il

Any attempt to introduce an informa-
tion system that involves the application
of .1t10n'111ty to decision- making fre.
quently results in the mxsmtcrprctnmoﬁ"or

- misconception of the processes involved.

Several ot these can be discussed.

The Pass Fail Plichia, Any information
system designed to determine outcomes
and costs _is - looked upon by those
affected as¥a method by which tlu‘y will
be held ¢ .u,cmmtable._,,Actually, although

au.ountablhtv is involved,. MISOE is
primarily a system which provides a’feed-
back mechanism b) which @orrective
actions can be taken in order to produce
better the desired outcomes. Thus, it
permits the decision-maker to-make better
decisions and by **better” one means to
achieve better results.

Ditficulty of Quantification. One of the
most common criticisms is that certain
“things” cannot be quantified. If this
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eriticism can be changed to certain things
are difficult to quantity, the criticism is
legitimate. The only response is every
ettort must be made to quantify gertain
qualitative outcomes. This can be done by
the devclopmcnt ()f new Iinstruments or
obtaining “proxies” for certain.outcomes.

Inadequacy of Data. I the develop-
ment of any management information
system, it is uSually found that the data
which heretofore has been submitted for
legislative and fiscal accountability are not
.satl.shlct()ry for decision-making purposes.
Frequently, concern is exXpressed over the

“added burdens” of submitting additional

‘information. A solution to this pr()blcm

would be {a)to determine what kinds of

data Lurrt‘lltly being submitfed can be .

eliminated: apd (b) to utilize samplmg
techniques for certain types of data.
Despite this concern, the willingness to
submit additional data will dcpcild on the
usetulness to the recipients of the various

reports generated by the system.

Porential 1alue quIIS()f:'

Pr()m an - econoinist’s p()mt of v10w.
given limited resources available, it is
essential that a given amount of resources
should achieve maximum outcomes or
given outcomes should be achigved at the
least possible costs. MISOE is designed to
achieve this goal. As indicated previously,

- given the virtual array of unlimited social

needs, it is incumbent on each decision-
maker to utilize this process. As social
needs increase, each decision-maker will
be facing
resources. The failure to develop a man-
agement system along the lines indicated
by MISOE might well result in the
curtailment of a particuia social program,
it the administrator cannot account for
the vutconies of his program.

increasing competition for ’

v
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