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Assessing The Impact of Expenditure on Achievement

in Virginia Public Eduation

The strength of the relationship between student achievement and school
resources has important implications for public folicy in general, and for
the appropriate role of staté funding in local education in particular. It
is well known that, to the extent that higher expenditures render improved
educational performance, vexing issues of legal and economic equity arise.!
Of course, it is also well known that the findings of extensive empirical
analysis suggest that the expeﬁditure-achievement nexus is, at best, of
secondary importance among the factors affecting education.?

This paper examines the relationship between achievement and expenditure
in Virginia public schools. Our focus falls in the category of educational
production studies which have taken an essentially macro orientation. These

studies use cross-sectional and/or longitudinal observations aggregated at a

school or school district level.® This method thus relates average achievement

!Though predominantly of economic orientation, Feldstein (1975) and
Cohn (1983) provide particularly succinct expression of these broad issues.

2So concluded the generally acknowledged father of the empirical litera-
ture, Equality of Educational Opportunity (1966), better known as the "Coleman
Report". Subsequent early studies reaching similar conclusions are Kiesling
(1967) and Cohn (1968). A survey of the early literature is provided by Averch
et al. (1972). Hanushek (1979) presents a useful survey/critique of empirical
estimation of educational production. For a forceful statement that prior
research offers no support for the spending-achievement link, see Hanushek
(1981). For a more sanguine view of the general implications of the research
to date, see Murnane (1984).

30f the 130 studies evaluated by Hanushek (1981), roughly half use
aggregate data. Examples are the studies by Kiesling (1967), Cohn (1968),
Averch & Kiesling (1970), and Sebold & Dato (1981). The alternative approach
is to use individual student profiles as the unit of observation. Examples
of this micro focus are Hanushek (1971), Murnane (1975), Winkler (1975),
Summer & Wolfe (1977) and Murnane & Phillips (1981b). According to Murnane
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by district to the level of phvsical and financial resources (class-size,
library volumes, instructional expenditure, etc.). While the policy inferences
which can flow from this approach are straightforward, there is concern whether
more highly aggregated data are able to capture important details of the
educational process. This is the most common explanation offered for the
failure of the more highly aggregated studies in demonstrating a significant
link between school resources and achievement.‘

Despite the long and less than robust research record in this area, we
believe the present paper contributes modestly in several reépects. First,
of local interest, we deal exclusively with public education in Virginia.
Toward this end, we have compiled a data base which is perhaps unique for
its afray of socio/economic and educational variables at the Virginia division
level (city or county). Furthermore, we apply a recently developed method
for constructing locality-level price indices. Finally, we suggest some
general modeling techniques which augment the reduced-form specification of
the achievement-expenditure relationship common in this literature. Speci-
fically, we demonstrate the usefulness of integrating socioeconomic effects
econometrically via an "unobservable variables" technique.

Section I presents our model and discusses general estimation consider-
ations. Section I1 provides a detailed description of the data and variables
used in the model. Section II1 presents our results. Policy implications

and directions for further inquiry are discussed in Section IV.

(1984), the micro approach has proven more successful in providing "clear
support for the belief of most Americans - that schools matter." However,

he also acknowledges that "having determined that more learning takes place

in some schools and classrooms than in others...there is no concensus regarding
the role of any school resource in contributing to student achievement"

(p. 195).

“For example, see Summers and Wolfe (1977; p. 640).



I. The Model

Research to date suggests that an empirical model of the achievement
equation should consider four broad explanatory components: 1) aptitude, 2)
socioeconomic factors, 3) peer group effects, and 4) the quantity and quality
of educational inputs.® The impacts of these factors on student achievement
have typically been estimated by ordinary least squares (OLS) in a single
equation reduced-form model.

In general form our model may be written:
(D) ACH, = f(APT, SCH, SES),;

where : ACH = mean standardized test score,

APT = mean aptitude score,

SCH = vector of school system descriptors,

SES = vector of upper and lower socioeconomic indices, and

i = Virginia school division.
An initial reaction to this Speéification is perhaps the apparent omission

of peer-group effects from the model. One could argue, however, that this
is not entirely so. Recognize that studies which have demonstrated the signi-
ficance of peer-group effects have all used student-specific data. The finer
detail provided by student profiles more readily accomodates distinctions

between peer-group and socioeconomic variables. When aggregating at the

>0f course, this modeling agenda is more easily compiled than implemented.
Indeed, much of the research has been devoted to refining operational variables
within each of these catagories. For example, a great amount of attention has
focused on detecting differential "quality" of teaching input [Hanushek (1972),
Summers & Wolfe (1977), Link & Ratledge (1979), Murnane & Phillips (198la)].
Interesting treatments of peer group effects are Winkler (1975), Henderson
et al. (1978), and Murnane (1983). All of these studies provide examples of
specifications of socio-economic variables.
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school division level, however, it is not clear that meaningful operational
definitions can be drawn beyond the broader realm of socioeconomic factors.
Thus peer-group effects are considered, at least implicitly although not
independantly. Further, some degree of implicit peer-group measurement also
enters the model through the statistical procedure by which we control for
socioeconomic factors in general.

Specifically, SES is described as a vector of indices rather than separate
socioeconomic variables. Technically, these indices treat socioeconomic
effects as "unobservable variables". An unobservable-variables framework
seems particularly appropriate in tﬁis research setting. The array of variables
typically employed (e.g. income, racial balance) are really very pale proxies
of a far more complex interaction among factors. Conceptually, the attribute
we are ‘attempting to capture in the model might be thought of as a "preference"
or "value" of education. This preference for education is thus an amalgam
of many factors which neither can nor should be distilled and cast as having
separate ceteris paribus effects. Furthermore, the unobservable-variable
technique eliminates a cohort of variables within which substantial collinearity
is likely.

We should also highlight the fact that the SES indices are constructed
to control for upper as well as lower socioeconomic influences. This treatment
is unusual in that most equations tend to be laden with predominantly lower-end
(e.g., percent of families receiving AFDC) and/or average (e.g., per capita
income) socioeconomic variables. We believe that consideration of upper-end
influences is a necessary departure in explaining average achievement. Socio-
economic and peer-group factors are known to play an important role in scho-
lastic achievement, especially at the extremes of the socioeconomic scale.

In a state like Virginia which runs the gamut from very poor agrarian districts



to very wealthy cosmopolitan areas, middle-level indicators such as median
or per capita income reveal little about these extremes. Second, even studies
which have incorporated more finely honed lower socioeconomic variables (e.g.,
percent in poverty) commit errors of omission by not allowing for the parallel
positive impact of upper socioeconomic effects in above average districts.

A final noteworthy aspect of this study is the application of locality-
level cost-of-living indices.® This indexation seems especially desirable
in an analysis of Virginia data considering the clear cost-of-living differences
which exist between the more metropolitan northern Virginia localities and
the largely rural south and southwestern regions of the state. The significance
of this adjustment is the obvious appeal of being able to measure educational
expenditure in real terms. It is also evident that estimation of an achieve-
ment-expenditure model in purely nominal terms can dilute any real correlation
that may exist. For example, consider two conceptually equivalent cases: 1)
an above average achievement school district with above average real expenditure
in a below average cost-of-living region; 2) a below average échievement
district with below average real expenditure in an above average cost-of-living
area. Casting these data point in nominal terms will tend to diminish, and
possibly invert, the hypothesized positive relationship between expenditure
and achievement. The statistical impact of these observations is clearly
to increase the standard error of the estimated expenditure coefficient.
This scenario may be a factor in explaiﬁing why analyses using school district

averages in nominal terms often fail to find a statistically significant

®These indices are based on the methodology recently developed by Fournier
& Rasmussen (1985) in "Salaries in Public Education: The Impact of Geographic
Cost of Living Differentials."



expenditure coefficient.’

In sum, this study is notable for its treatment of socioeconoﬁic.effects
as well as the application of locality-level price indices. For reasons
noted above, we would argue that these adjustments render a conceptually
improved model for testing the achievement-expenditure relationship with

school division data.
II. Estimation

Virginia administers two series of nationally standardized tests: 1)
Science Research Associates (SRA) Achievement Series; and 2) Edﬁcational
Ability Series (EAS). The SRA series contains a reading (R), language (lLA),
and math (M) section, while EAS measures general ability. Both series are
given at fhe 4th, 8th, and 1lth grade level. We employ a j subscript to
indicate grade level (j = 4, 8, 11) and a k subscript to denote test section
(k = R, LA, or M). Therefore, Section III will present results for nine (jk)
separate OLS regressions.

Our basic estimating equation is written:

(2) SRA;, = EAS, + RATIO; + $SAL, + §$SUPV + $0I + GADMN +
(+) () (+) (+) (+) (+)
ADM; + $LOCL + POP + SPVT + YFAM + SES.L1 +
(+) (+) (-) () (?) )

SES.L2 + SES.L3 + SES.UlL + SES.U2 +
(+) () (+) (+)

’A related, yet separate factor which might be contributing to insigni-
ficant parameter estimates is the likely collinearity between nominal expend-
iture and nominal income measures, the latter of which are typically included
as a socio-economic variable,









income-redistributive effects of financing such policy initiatives.!® Of
course, while such simulations are feasible in concept, the authors are the
first to acknowledge the boldness of such extrapolations,.certainly too bold
for the monent at least. We think the model developed here is promising,
but stress that this is a first pass.

Broadly, we see two tacks for further inquiry. First, from a data stand-
point, we would be more confident of the model’s quantitative implications
were the educational cost components a bit more finely detailed. Second,
prior research suggests that empirical analyses of educational achievement
benefit from a value-added rather than levels of achievement approach. The
longitudinal nature of our four-year panel data would accomodate a tracking
of changes in mean locality achievement between eighth and eleventh grades.
Thus, a reestimation of the model is possible which would appear to offer a
useful test of the robustness of the results. However, whether this approach
makes sense with aggregate data is unclear to us at this time. One would
have to assume a level of stability among the student population in each

locality which may be unreasonable.

131In 1973, Virginia began implementing a program designed to guarantee
a foundation level of funding for education. The state share is based on a
locality index of ability pay. The Virginia composite index is relatively
sophisticated by national standards in its sensitivity to local wealth and
commerce in determining local ability to finance education. Nonetheless,
localities in Virginia send widely different nominal amounts on education.
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