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This paper presents a conceptual framework for understanding the influence of
alternative paradigms on policy conclusions. Two types of assumptions are asso~
clated with mathematical models-—~meta~assumptions or methodological priors and
apecification assumptions. Because two different paradigms must assume two different
sets. of methodological priors, the possibility exists that different problem defini-
tions and hence policy conclusions may emerge from two parallel studies of the
same area. In each of two cases presented here, a single problem area has been
analyzed with two different methodologies. In each case, different policy conclu~
sions have been reached as a result of the different methodological priors of the
two paradigms. The first case involves two models used to analyze changes in
retirement policies within the military enlisted system of the United States Armed
Services. The second case involves two wmodels used to analyze the determinants of
equal educational opportunity in the United Statea. The dependence of policy
conclusions upon the analytic paradigm employed in a given study has important
practical implications for the use of quantitative models in the analysis of social
policy situations,
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. ' I. INTRODUCTION

In each ;f the two cases presented here, a problem area has been studied fron
two different analytic perapéctives. In each case, the differences in analytic
paradigms has led éo differences in policy conclusions. Such dependency of policy.
conclusions upon the mathematical perspective of the analyst has profound theoreti-
cal and practical implications. It placgs a responsibility upon the analyst to
‘continually examine his selection of technique as well as his apecificatiou and
execution of a atudy from wvithin a given technique, Furthermore, there is a subtle
interaction between the selection:of a meth@dology and the definition of a’problem,
The constraints of different mathematical methodologies force the researcher to
precisely define problems so that his analysis wi}l,be tractable within the frame-
work of the methodology chosen for the study. This accomodation of the problem
to fit the methodology produces generic methodological biases whereby certain
methodologies tend to "discover" policy implications well suited to, and defined
in terms of, the paradigm's owm a priorl constraints. Different policy conclusions
may be arrived at in separate studies of the same system because the different
.patadigms gulding each study define problems an& discover.conclusiona that in
gome sense fit within their respective frames of analysis.

Finally, the dependence of policy conclusions‘upon the analytic paradigm
chogen should remind the analyst of the inherent 1nconc1usiveneas‘of mathematical
analyses of social policy. No research can definitely settle a difficult policy

question. A different policy study launched from a different analytic paradigm
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may always unearth conflicting policy conclusions. The analyst must stay aware of the

1nhgrent inconclusiveness of any one study and the continuing need to evaluate one's
analytic frame of reference as well as the detailed specifications and assumétiona

made within a given study,

IX. A CONCEPTUAL FRAMEWORK
FOR UNDERSTANDING THR INFLUENCE
OF ALTERNATIVE PARADIGMS

1
Figure 1 111u;trates the conceptual framework to be used in this paper. The
analyst's methodological prefefences influence both the way in which difficulties
become defined as problems and what methodology 1s chosen for a study.* Problem
definition is not a simple and straightforward matter. 1In a circular process,
problems are defined to fit tha methods available and the assumptions associated
with a given methodology are more or less rigofously met as the problem is forced

into the methodology's analytic framework. Once the problem has been defined and

METHODOLOGICAL

PREFERENCES -
\ PROBLEM HE:?ODS UNDERSTANDING POLICY
DEFINITION ANALYSIS GAINED CONCLUSIONS
PERCEPTION OF
DIFFICULTY
Figure 1.

* A distinction is made between a difficulty and a problem. A difficulty is a
generalized concern that drews attention to a given substantive area. A prob-
lem is a more preciue specification of a difficulty. Of course, a given
difficulty may leus .o several interesting and fruitful problem definitions.
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the methodology chosen, the ensuing analysis generates understanding of the problem
area and substantive policy conclusions. The keay point of interest in this study
18 how different methodological prefetencen can lead to different policy conclu-

sions by influencing the entire problem-solving effort,

IX. A, Meta~Assumptions
and Specification Assumptio ne
Quantitative paradigms differ from qualitative paradigms in that the former
represent social realities as mathematical e;pteasions instead of less rigorou#
verbal expressions. These mathématical expresgions may take on many fot;s, such .

as a closed functional form, a set of logical propositions, or a computer program,

In general, some highly abstract functional form c¢an express the generic form of

a given methodology. For example, the generic least-squares regression problem

would be formulated as:

Min ( - 1)?
all ©

I=-r6O,0

where one searches for the parameter vector, é, that minimizes the squared resi-
duals between the predicted value of ¥, denoted i. and the observed Y, The pre-
dicted i is computed as a function, F, of the parameters, 9, and the observed
independent variables, X. Likewise, the generic system dynamic; problem could

not be formulated as:

BeL-E@D)

- 246 -

uhcra 3'15 a vector of rates associated with each level. These rates, in turn,

are some nonlinear function, F, of the levels, L, and a vector of paraueters,

A (A may include the parameterization of table functions).

The analyst who sets ou:'t& complete a study within the framework of a given
lethodoiogy knows in advance that his final project will conform to a certain
generic form such as those sketched above. Therefore, he must assume in advance
that the social reality in question, or at least some significant portion of that -
reality, fits within the constraints of his chosen generic form.

On the other hand, the analyst has literally infinite degrees of freedom in
specifying the Lodel(s) for a giveﬁ study. Given a reasonably robust generic
form and the immense latitude of specifications offered the analyst, the analyst
is all but assured that some aspect of almost any complex social situation can
be treated within a given methodology.

Consequently, any quantitative ;;udy must be underwritten by two quite diffe-

rent forms of assumptions. The first set, called specification assumptions, are

what one usually thinks about when sﬁeaking of a model's assumptions. These are

evoked in a particular specification of a given generic form. They are explicitly
stated and us;ally backéd By evidence ;f one sort or another. They are easily
reformulated and consequently subject to manipulation and adjustment by the modeler.
They are usually subjected to sensitivity testing and close public scrutiny. For
example, in a system dynamics study, the selection of levels, the identification
of causal paths, Qnd the formulation and parameterization of the rate equations
are all specification assumptions.

The second set of assumptions are methodological priors or biases (see Randers,

p. 43). These "meta-assumptions" are usually implicit in the generic form associated
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vith a given methodology. Unlike specificatfon assumptions, the analyst is not

readily free t§ change a priori meta-assumptions (short of leaving a given metho-

' dological perspective and either inventing or adapting a new one). As such,

meta-assumptions are closely connected to the generic form of a nathe&aticnl

methodology and tend to dominate the world-view of a given analytic paradigm.

I1.B. The Role of Different Assum ptione
in Model Buildin g

Meta-assumptions and specification assumptions play different roles in the
problem definition stage of a study. Speciffcation assumptions wmust be molded
80 as to best "fit" the problem atatément at hand. In turn, the problem state-
ment must be adjusted and modified so that it may be analyzed within the paradigm
defined by a set of meta-assumptions. lFor example, within a given area of diffi-
culti, a decision analyst will be obliged to uncover utility functions and a
system dynamicist must look for closed feedback loops. However, given such con-
straints, the decision analyst may organize his ufility weasures along whatever
dimensions seem most appropriate, and the system dynamicist will search for the
dominant feedback effects.

The mutual gccommoéation between problem definition and methodological priors
seems to be an inevitable characteristic of quantitative social analysis. The
skilled modeler is the one who can best merge his problem'definition and speci-~
fication assumptions so as to capture the underlying soclal reality in an insightful
and useful manner. Unforthnately. two skilled modelers of two different methodo-

logical persuasions may cast the same area of difficulty into subtly different
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problem statements, and thereby arrive at conflictiﬁg policy conclusions.

Unless one is prepared to argue conclusively that the underlying. social
reality conforms to a given set of natu-asaumﬁ:ions (for example, the wildcat .
oil drilling industry conforms to probabilistically-branched decision trees
weighted with utility functions, or simple blending problems conform to the
assumptions of linear programming), or that a given éractitioner is cleatli more
skillful, it becomes difficult to argue which analysis i3 best since both are

probably solving different problems or focusing on different evidence.

III. MODELING RETIREMENT POLICIES
WITHIN THE
UNITED STATES ENLISTED MILITARY FORCE

The first case considered involves two mwodels uged to analyze the effects of
a shift in retirement benefits upon the total personnel costs for the enlisted
personnel aystem of the United States Armed Services. Personrnel may advance through
a possible thirty years of service within the enliated personnel gystem. During
the thirty years of service, they may advance through nine enlisted grades (E-1
through E-9). Hence, personnel progress through the system in two ways, both by
accruing longevity (length of service) and by being promoted vertically. At any :
point in time, personnel may separate for one of several reasons~~including volun-§

tary separation, force-out, death, or retirement. The particular policy option

studied by both qﬂantitativg models embodied a proposed cut in retirement benefits.
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The problem for both hnalysel was to compute the cost savings ot_disaavinga 2880~
ciated with such a policy change.

The first model is a static optimization model. The model was developed by
an‘organ125cion within the Department of De!ense.vhoae mission was to prbduce
detailed analyses of the costs and benefits assoclated with various force sizes
and composition#. The results of the cost-benefit studies were used to determine
short-run force-management policies (such as how many per#onnel in a glven gtad; ’

and year of service shoﬁld be promoted next year), as well as to provide detailed
information on costs to Congressional'commlttees. This particular organization
tends to view force policy questions in static and very detailed terms.

To operate th; static optimizing model, the Department of Defense force analysta
fed the model a host of hypothetical parameters concerning desired force charac-
teristics. The model subsequently solved for many steady-state conditions that

: would produce an optimal force structure given the constraints of the hypothetical
force characteristics. For example, force analysts could specify how they wanted
the force to be distributed by grade, as well as what might be the lowest permissi~-
ble year of promotion into each grade. Thg model would then compute the optimal
year of Qervice distribution and the hundreds of static promotion and advancement
rates necessary to attain that optimum. It would also determine if a given set of
desired force characteristics yiglded no feasible optimum. The model contains an
immense amount of detail and is capable of answering highly disaggregate questions.
The model contained detalls costing equations, ;nd can also discount future force
costs into current dollars. Policy analysts vesponsible for providing cost esti-
mates to Congress for the proposed change in retirement policy perceived these

detailed break-outs of costs as essential to adeduately'performing their missions.

- 250 -

However, because the model contains such immengse detail, the analysts had to
make geveral approximating assumptions to retain a tractable level of analysis,
For example, promotion, retirement, and quit rate percentages had to be considered

constants for the steady-state analysis. Furthermore, the model could not ade-

quately cost out transitions from a present disequilibrium force into a hypothetical

. equilibrium. Under many circumstances (sucﬁ as snnual force management decisions),

these constraining assumptions did not seem overly restrictive, and the benefits
of having detailed cost and force-profile analyses outweighed any bias that these
assumptions may have produced.

The aecind riodel, a more highly aggregate system dynamics model, deals with
the identical policy question. The system dynamics study was commissioneéd pre-
cisely pecauae policy analysts suspected that significant interactions might exist
between changes in force retirement policies and the quit rates or retirement
rates within the enlisted force. For example, smaller retirement benefits might
make military service less attractive with respect to outsi&e employment. Con-~
sequently, the quit rates, assumea as constants in the static model, might tend
to 1nérease. Quite predictably, the feedhack emiliagis of system'dynamica led the
second tea; of modelers‘to search for and find such effects inherent in the pro-
posed policy revisions.

The resultant system dynamics model aggregates the thirty year-of-service
cells into seven aégregate categotles; The nine enlisted grades are aggregated
into only three categories. Following their prior notions of how such a system
should be treated, the system dynamicists redefined the problem as considering
how changes in retirement policies might feed back to affect quit rates, reten-

tion, enlistment, and promotion rates, Shifts in these rates bring about

.

L



unanticipated shifts in force composition. Such s redefinition of the problem, made

possible by viewing the difficulty from a system dynamics approach, permitted the

.modellng of the interactions in a fashion not possible within the static optimiza-

tion approach. Changes in retirement policies fed back to influence the current

decisions of personnel to quit or to continue service. In turn,.changes in quit

rates affect both the actual force profile and the ber of per 1 reaching

‘retirement.

A trade-off eme;ges between the two methodologies. The system dynamics model
provides richer description of feediack interactions because the system dynamicists
dgfine the problem in terms of feedback between aggregate system variables. How-
ever, the system dynamics model does not provide a highly disaggregate analysis of
force profile and costs. On the other hand, because the first team of modelers
initially chose a different form of analysis, the static model answers detailed
questions concerning force profile and costs, but cannot capture feedback effects.
That 18, the static modél cannot predict how a change in retirement policies might
change the final system eguilibrium or affect the model's transition into equili-
brium. - '

Not only did the seiection of two different methodologies lead to different
definitions of the problem and different approaches to the analysis, but each
study produced qﬁalitatively different policy recommendations. Principally, the
system dynamics stﬁdy isolated several shifts in final force composition as poten-
tial results of implementing t&e proposed policy. These shifts in force composition
resulted from dynamic shifts in qui£ rates. Both wmodels showed long-run cost
savings from the proposed change, Put the system dynamics model produced a short-—

run cost dissavings over the firat ten to fifceenvyeats due to the transient shift
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in force composition immediately following the implementation of the policy.\ That
is, higher quit rates would lead to higher recruitment rates and training costs.
However, the system dynamics model suffers as a tool for policy analysis because
it could not provide the detailed cost analyses usually expected from such a cost-
benefit study. '

Finally, an attempt was made to synthesize the two approaches; that ié, to
construct a highly disaggregate m&del that would also contain feedback between
retirement policies and quit or promotion rates. The principle obstacle to this
effort was cOﬁceptual7 although many technical ptoblemg‘would also have to be
worked out. In thé case of the aggregate syatem dynamics model, force managers
were prepared to estimate the magnitude of the impacts of retirement policies on
retention for major categories of personnel--for example,.senior enlisted person-
nel near retirement. However, when confroﬁted with a highly disaggregate structure,
the managers encountered extreme difficulty in éssessing the myriad interactions
between all-of the cells in any useful fashion.

In sum, because of their respective differences in world view, the static
optimizers were solving a detailed cost problem, whereas the.ayatem dynamiciats
were solving a problem centering on how quit rates change due to feedback inter-
actions among aggregate system variables. Hﬂere one study excelled, the other
fell short. Their respective policy conclusions were based upon diffeteﬁt dyna~
mics in the short ;un and different equilibria in the long run. Puzzling enough,
any attempt to rank-order the studies as to which is “best" would inevitably
result in each type of practitioner inventing a set of criteria flattering to his
model. Then, of course, comparisons using two such sets of criteria would lead

to a complex snarl of contradictions.
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. "IV, THE COLEMAN REPORT
ON EQUALITY OF EDUCATIONAL OPPOR TUNITY

The second case study, dealing with equality of educational‘oppottunity in the
United States, provides an 1nteiest1ng variation on the fifst case, The two models
are less strictly comparable. They were constructed nearly ten years apart, and
the conclusions of the first stqdy form the basis of the problem def}nltion for the
second. Taken together, these two studies of equality of educatfonal opportunity
reflect the interactive nature of quantitative social policy research. They illus-
trate the role that different paradigms-and conflicting policy conclusions emanat-
ing from such paradigms can play in.a dialectic development of social policy.

In 1964, the United States Congress directed the U.S. Office of Education

conduct a survey and make a report to the Preaident and Congress, with-

in two years of the enactment of this title, concerning the lack of

availability of equal educational opportunities for individuals by

reason of race, color, religion, or national origin in public educational

institutions at all levels in the United States, its territories, and-

possessions, and the District of Columbhia. [Mosteller, p. 4, quoted

from Sec. 402 of the Civil Rights Act of 1964}

At that time, the study's principal author, James S. Coleman, as well as the
1iberal political coalition backing the law expected to find large differences in
per-pupil expenditures between predominantly white schools and predominantly black
schoola. The implicit assumption behind the Elementary and Secondary Education
Acts wvas that a massive infusion of federal funds could reverse gross and unequal

discrimination in American schools.
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N Two years later the report on Equal Educational Opportunity, or the Coleman

report, was submitted to Congress. One of the most comprehensive social scienti-
fic research efforts every undertaken, it was completed by a task force of
undisputed skill and prestige. The report's conclusfons were devastating to the
prevailing liberal mythologies concerning the import and significancé of school-
ing in eliminating racial inequality. Contra;y to popular expectations, the
report discovered only small differences in measurable educational inputs between
white and non-white communities in the United States. Furthermore, school and
teacher variables were found to have little effect in determining student achieve-
ment. These réaults gurprised both Coleman and the liberal political coalition
that had conmissioned the study.

The most controversial sections of the report were contained in its third
chapter where regression techniques were used to estimate'an educational produc-
tion function relating educational achievemént (the houtput") to various educa-
tional inputs such as family background, individual 1Q, and aggéegate indicators
of social class, schooling facilities, and teaching quality. Using the régression
-ethodélogy. Coleman discovered that school and teaciier variables appeared to
have little impact upon.educational achievement.

In its original wandate, the Congress did not specify a particular approach,
such as development of a production function, to the question of determining edu-
cational equality, nor the use of a tegreésion methodology. Instead, Congress
generally asked for an analysis of a broad difficulty. The initial dilemma fac-
165 Coleman was to défine a problem that uoula be tractable within a recognized
methodological paradigm. He settled on the problem of evaluating measurable edu-

cational inputs and outputs. Precisely put, what weasurable educational policy
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variables best.explain aducatlonal achievement? In part, such a problem definition
was chosen because it fit nicely within the regression paradigm. Once he settled
on the use of a regression paradigm.and the “input-output" problem statement, the
dilemma then centeredkon designing a research strategy that would violate as few
of.the statistical assumptions underlying the tégression paradigm as possible. As
11lustrated in Figure 1, Coleman was involved in the process of defining a problem
to fit within his chosen analytic paradigm.

Following the distinction between classes of assumptions made above, once
Coleman selected his approach—use of "an education production function with para-
meters to be estimated by linear regression, he then had to assume a priori that
aignificant policy-making inferences with respect to the national educational
system could be captured wlthié the meta-assumptions of that methodologiéal paradiga.
For examplé, he had to ésaume that major policy variables were measurable with

minimal measurement error, that the covariances of such measurable variables were,

in some sense, well—behaved, and that it was sensible to aggregate some policy

variables (such as indices of school quality).

Next, the Coleman team had to make a host of difficult methodological decisions
in their treatment of apecificatién aasumpéioné. As saﬁples of a few, tﬁey decided
on a purely linear form for a production function, tha£ percent of variance ex-
plained should be the measure of the impact of a variable, that cross-sectional
data could serve well enough.to justify causal inferences, that variahles should
enter the regression equation according to certain well-defined rules, that non-
respondents should be treated in a certain manner, and that aggregate indices should
be constructed according to certain rules.

When all the assumptions had been made and the analysis completed, the policy
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\conclusiona were compelling and certainly counter to established intuition. The

contribution of aggregate schooling and teacher indices to explaining interfschbol
variance in student achievement was small, That is, in general, the major policy
variables under the control of school officials appeared to have little or no
impact on studeat achievement. The results were positive in the sense that strong
policy implications could be inferred from th; anaiysis ({.e., many forms of
direct federal aid to education would have little impact on eliminating 1nequaliiy).

Both the inferences of the Coleman report and its analytic assumptions came
under close scrutiny and attack._ In the ten years following its publication,
nearly every a&sumpxion within the Coleman report wnsAscrutinized and several
smaller replications of the study performed. Cain and Watts attacked the use of
percent of variance explained as the measure of the impact of a given policy
variable because such a measure gives no inkling of which of several alternative
policy options open to decision-makers will produce the most -benefit at a given
expense to the public. Fof example, even though indices of school facilities have
the least measurable effect on educ;tional achievement, they may have a low enough
unit cost to make them the “bept.pol#cx buy” from a cost-benefit point of wview.
Smith examined the "effecfs of omitting school placement and self-selection prac-
tices on inferences about the relationships between school resources and student
achievement" (Mosteller, p. 40). Jencks reexamined the allocation of educational
resources in Northern elementary 5chool§ and confirmed Coleman's asgertion of
small diffetences'in educational inputs between predominantly white and non-white
schools (Jencks, Ch. 2).

All the analyses of the Coleman report began with an acceptance of Coleman's

prior assumption that a production function estimated by linear regression is,

st
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in principle, capable of "addressing the thorny questions associated with equality

of educational opportunity. That ia. studies critical of the Coleman methodology

‘and conclusions began with the assumption that the dynamics and interactions in-

herent in the allocation of educational resources and the impacts of such allocations
on student achievement could be addressed within thé regression paradigm. The
étitical studies focused on the proper use of specification assumptions within the
regression paradigm. The resulis of such re-analysis have been murky at best.

Some of Coleman's conclusions were crippled and partially disqualified as bases

for policy analysls, but no clear-cut couhtet-example could be raised. as long as

the analysts remained within the regression paradigm.

The difficulty raised by Congress in 1964 led to the definition of a problem

* by Coleman (the relationship between various educational inputs and achievement)

and eventually to a set of policy conclusions. Coleman's analysis and conclusions
were strongly debated, but little consensus was atcained with respect to thelr
validity. Eventually, howévet. the debates over Coleman's tesu}ta gave way to
a new wave of methodological research. Researchers began to ask whether it was
possible to solve Coleman’s problem by means of the regression paradigm. That is,
the arena of inquiry shifted to considerations-of ;eta-aaaumptlons.

In 1975, Luecke and McGinn replicated Coleman's analysis with an. interesting
twist. They used a simulation routine to generate several thousand synthetic

student profiles. F: r separate data-generating models were used, each of which

assumed a slightly different form for the 1 infl of teacher, family,.
and school variables on student achievement. Although the specification of -the
four models differed in detail, all of the data-generating models took on a simi-

lar functional form (a Markov chain). At each point in time, each student was
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lla%ciat?d with a state vector with variables representing his family background,
teacher quality, school quality, the community in which he lived (the inputs),

and his accumulative achievement (the output). The achievement function eithet.
remained the same or increased by one point from one time period to the next.

The probability of advancement in achlevement was a function of the student's current
teacher, school, howe, and community variables. The exact form of this causal
function varied slightly from one data;genetnting model to the.next. Also, from
one time period to the next, the student's school, teacher, or community variables
could change according to a predefined causal func:ioq{ These shifts represented
migration from oLe community or ach061 to another and the student's annual change
of teachers. Each model closely followed Coleman's causal specifications, except
that, because they were simulation models, the modelers could keep track of the
influences of individual student-teacher interactions over time as well as

effects due to migration between schools that might occur over time. However, all
of thé specifications did assume, contrary to ;he Coleman teport; that teacher and

school variables had strong positive effects on student achievement.

The synthetic data profiles were then analyzed ueing four variations on the
basic Coleman t;gtession metﬁodologies.v The student profiles for the last year
of the synthetic data experiment were used as cross-sectional inputs into the
variations on the Coleman regression equations. By ignoring the available synthe-
tic time-series dgta. Luecke and McGinn reﬁlicated Coleman's assumption that
cross—sectiona} data was sufficlent for making causal inferences. When the syn-
thetic data was subjected to such regression analysis, results similar to Coleman's

original results were obtained in most cases. That is, the regression analysis
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inferred results that were clearly contradictory to the known structural char-
acteristics of the data-generating simulation model.

The regression model made incorrect inferencea because it failed to account
for the dynamics of a student's ptogtesaion through achool, as well as the wide
variety of teachers, schools, and communities that could be experienced by a
single child (and that wight also have significant impacts on that child's achieve-

" ment). By posing his problem in terms of ‘a regression-estimated production
function, Coleman was led to a view of the educational process and subsequently
to conclusions that appear almost obviously flawed when viewed from a dynamic
#imulation paradigm.

Luecke and McGinn's conclusions raised doubt as to whether that the regres-
slon paradigm could resolve the problems posed within the Coleman report.

Our results suggest that studies which find little or no relation-

ship between educatiomal inputs and achievement may be highly

‘misleading. Our findings suggest that the combination of data and

statistical techniques most often used is unlikely to reveal such

relationships even when they exist [underline added] ..., Research-

ers who conceive of education mechanistically, and use research

designs which ignore the actions of individuals in schools, will

find results which confirm their assumptions [Luecke and McGinn,
pp. 347-348]).

sy stepping odtside of the regreasion methodology, Luecke and McGinn arrived
relatively easily at a clear counter-example that years of methodological debate
within the regre;sion paradign had failed to forcefully unearth. The mathemati-
cal form of the simulation approach allowed for a more structurally rich model
that could examine detailed 1n§eraction and dynamics beloﬁ the level of aggre-
gation of the Coleman model.

In fact, Luecke and McGinn self-consciously exploited the fact that, by

approaching the problem of equal educational opportunity from a different
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methodological perspective, they could generate a set of rigorously-derived policy
conclusions to counter the Coleman results. The policy inferences of the Luecke
and McGinn study suggested that school and teacher variables might still matter
and that policy-makers should.continue to strive to improve those s¢hool and
teacher variables still under their control.. These policy inferences could serve
as an antidote to thé rather fatalistic conclusions of the Coleman study. An
even stronger policy conclusion of the study was purely methodological in nature.
Even if school and teacher influences were significant, studies based upon the
same agsumptions as the Coleman study would be unable to discover such influences.k
Finally, Lhe question of comparability between the Luecke and McGinn study
and the Coleman study is puzzling. The problem attached by Luecke and McGinn is
a product of the problem solution arrived at by Coleman. - Because the Coleman
modgl is solidly based in empirical research, it could appear to be a tool for
positive policy conclusions. On the other hand, Luecke and McGinn do not argue
that their synthetic data represents reality. Instead, they simply used the
simulation paradigm to dislodge the empirical results of the regression study.
When taken together, the two studies paint a picture of dialectic evolution

in social policy. The Coleman study, based upon the regression paradigm, arrived

* It could be argued that Coleman's faulty asgumptions were specification assump~
tions (non-use of time-series data) rather than meta-assumptions. However,
this point is fairly moot given that nearly ten years of methodological debate
within the regression paradigm failed to unearth the problems with dynamics
and aggregation as clearly as did the Luecke and McGinn study. It might also
be argued that the differences in policy conclusions stem principally from
non-quantitative ideological differences between the Coleman team and Luecke
and McGinn. This argument loses much credence when one realizes that the
Coleman team was as surprised as anyone else over the counter-intuitive ideo-
logical implications of their study.




- 261 -

sﬁ.n compelling set of policy conclusions for American educators. Leucke and

McGinn, by a:tackipg Coleman's methodological priors, inferred a substantially

. different policy picture. After years of empirical and methodological contro-
versy, the debate over equality of educational opporkunity in iﬁe United States
remains 1ll-defined and unresolved. Definition of the problem derived from
Coleman's paradigmatic perspective appeared to give some tesoluéion. But when

‘viewgd from a different perapective, both the definition of the problem and its

alleged resolution appeared to weaken and lose validity.

V. SUMMARY

The two cases treated here demonstrate how differences in analytic paradigms
may lead to differences in policy conclusions. In the first case, the system
dynamicists defined a problem focusing on feedback interactions between retire-
ment policies and quit rates. The static modeler;, guided by thelr prior préferences
for detailed optimal aélutions. defined a problem that réquiped solving for detailed
force profile and cost characteristica. Each model arrived at alightly different
policy conclusions due to the differences in analytic paradigms employed.

The secoqd case was more subtle. Leucke and McGinn used a synthetic data-
simulation model to provide a counter-example to the policy conclusions of the
original Coleman regresaiqn study.  Conflicting policy inferences appeared as the
simulation paradigm was used to launch a methodological critique of educational

production functions cztimated by regression.
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Although Section II of this paper has presented some theoretical basis for

believing that such conflicts in policy conclusions might be inherent in any

quantitative analysis of social policy, there is no apparent and easy Qay of

knowing in advance whether or not a given set of policy conclusions are cri-

« tically dependent on the particular paradigm chosen for analysis. Consequently,

the two case studies suggest that a type of empirical uncertainty surrounds quan=~

titative analyses of social policy.

step in a dialectic search for social policy conclusions.

Each study must be viewed as but another

The analyst must recog-

nize both the certainty that his conclusions depend upon the methodological priors

I
or meta-assumptions ‘'underlying his study and the probability that his conclusions

may be contradicted or dislodged by a sub

of methodological priors or meta-assumptions.

t study b

d upon a different set

k)




Andersen 1975

Andersen and Emmerichs

11975

. Cain and Watts 1972

Coleman et al.
1966

Jencks 1972

Luecke and McCGinn 1975

Mosteller and Moynihan
1972

Office of the Agsistant
Secretary of Defense
1974 -

Randers 1973

-~ 263 ~

BIBLIOGRAPHY

Andersen, David F., 1975, "An Approach to the
Analysie of the Military Enlisted Personnel
System," System Dynamics Group Working Paper
D-2369, Alfred P. Sloan School of Management,
E40-253, MIT, Cambridge, Mass.

Andersen, David F., and Robert M. Emmerichs, 1975,
"Preliminary Thoughts on the Development of a
Behavioral Analysis Model of the Military Person-
nel System," System Dynamics Group Working Paper
D-2370, Alfred P. Sloan School of Management,
E40-253, MIT, Cambridge, Mass.

Cain, Glen, and Harold Watts, 1972, "Problems in
Making Policy Inferences from the Coleman Report,"
Evaluating Social Programs, Peter Rossi and Walter
Williams, eds., New York: Seminar Press.

Coleman, James Samuel, et al., 1966, Equality
of Educational Opportunity, U.S. Department of
Health, Education, and welfare. Office of
Education.

Jencks, Christopher, 1972, "The Coleman Report
and the Conventional Wisdom," On Equality of
Educational Opportunity, Mosteller and Moynihan,
eds., New York: Random House.

Luecke, Daniel, and Noel McGinn, 1975, "Regression
Analyses and Educational Production Functions: Can
They Be Trusted?" Harvard Educational Review,
vol. 44, no. 3 (August 1975).

Mosteller, Frederick, and Daniel P. Moynihan,
1972, A Path Breaking Report,” On Equality of
Educational Opportunity, Mosteller and Moynihan,
eds., New York: ‘Random House.

Office of the Assistant Secretary of Defense
(Manpower and Reserve Affairs), 1974, Defense
Enlisted Management Objectives Simulation (DEMOS)
Model, DASD (Military Personnel Policy), Enlisted
Management Systems (copy available from author).

Randers, Jorgen, 1973, Conceptualizing Dynamic
Models of Social Systems: Lessons from a Study

of Social Change, unpublished Ph.D. dissertacion,
Alfred P. Sloan School of Management, MIT, Cambridge,
Mass.

- 264 -

i b R A ¢ S A AR IR e




