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The effect of the 2008 Recession has reverberated throughout public education in the United States. This paper examines how
the gifted education funding in the state of Texas changed following the Great Recession. The framework of a generalized
longitudinal mixed effect model was used to explore this topic. Data acquired from the Texas Education Association included
financial and demographic information on Texas School districts (n = 1,025) between the 1999-2000 and 2014-2015 aca-
demic school years. The primary finding was that the Great Recession adversely affected suburban school districts. These
districts saw a greater percentage point reduction of budget allocated toward gifted programming (—.24) than rural (—08),

town (—.05), or urban (—.08) school districts (t = 2.72, p < .01).
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TuE financial crisis of 2008, nicknamed the Great Recession,
happened when the U.S. stock market peaked in October
2007 (at over 14,000) and reached its low point in March
2009 (under 7,000), losing half its value in less than two
years. Scholars placed blame on predatory lenders, exotic
financial instruments, and lack of regulation as the cause for
the collapse of banks and mass foreclosure of houses (Elsby,
Hobijn, & Sahin, 2010). States, faced with tough budget
decisions due to sharp declines in tax revenue, were made to
choose where spending cuts would be targeted. Education
was an easy target for legislators looking to cut perceived
budgetary bloat (Barr & Turner, 2013). In addition, when leg-
islators cut school budgets, it was the job of central office
staff to rewrite budgets and find their own cuts at the district
level to adjust to the new financial reality following the Great
Recession. Salaries must be paid, buildings must be lit and
maintained, and busses must run to pick up students. With so
many necessities that had to be accounted for, administrators
had to decide what their school could afford to lose.

This research aims to assess the effect of the financial
crisis and subsequent Great Recession on spending for gifted

recession, gifted education, urban, rural, suburban, longitudinal

education in Texas public school districts. Gifted education
in particular is a useful metric as it lacks the federal man-
dates and protections of other special populations. The con-
sequences for redistribution of resources away from gifted
education have been explored by researchers (Plucker &
Peters, 2018). In particular, traditionally underrepresented
students (Black, Hispanic, and Native American) can need
additional resources for identification (Card & Guiliano,
2016; Hodges, Tay, Maeda, & Gentry, 2018) and appropriate
instruction to meet their educational potential (Card &
Guiliano, 2016; Peters & Engerrand, 2016). Card and
Guiliano (2016) examined the effect of reducing identifica-
tion procedures in a large Florida school corporation due to
budgetary cuts after the Great Recession. The authors found
that the addition of additional screening procedures increased
the representation of Black and Hispanic students in gifted
programs. Following the screening procedures removal, the
representation rate returned to where it had been before
(2016). In other words, cutting funds for gifted education
(which includes advanced placement and dual credit courses
and other college preparation curricula) risks furthering the
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achievement gap between Black, Hispanic, and Native
American students and their Asian and White peers (Plucker,
Hardesty, & Burroughs, 2013).

A quantitative framework using a linear mixed effects
model was used to examine a data set that encompasses 16
years of enrollment and financial information for Texas pub-
lic schools. This research provides insight into what factors
affect district financial decision making when difficult
choices are presented. Further, this research illuminates and
provides awareness to the current educational environment
for students identified as gifted.

Literature Review

Texas mandates that school districts identify gifted stu-
dents. Further, the state provides guidance to school districts
for their gifted programs. Most importantly, the state provides
funding for gifted services (Texas Education Agency [TEA],
2013). The funding plan for gifted education has been in place
since 1995 (74th Texas Legislature, 1995). Texas school dis-
tricts receive guaranteed funding for gifted programs on a per
student basis up to 5% of their student population. The impor-
tant caveats to this are that 40% of the funding for gifted edu-
cation is mandated to be spent directly on gifted education
programs, and the remaining 60% can be used at the district’s
discretion on budget items ranging from building electricity
bills to new classroom equipment (TEA, 2013). Further, the
state financial plan creates an even financial field through its
recapture and redistribute program where districts over a
threshold of property wealth per student have that excess
taken by the state and redistributed to poorer school districts.
In short, you have an economic environment in which the
state provides an incentive for a behavior (identification of
gifted students) in an environment where economic differ-
ences between school districts have been at least partially
controlled.

Furthermore, Texas public schools were not left
unscathed by the Great Recession. Leachman and Mai
(2014) reported that Texas schools are still funded at 10%
lower levels from before the Great Recession as of 2014
after adjusting for inflation. From the 2004-2005 to the
2014-2015 school years, enrollment in Texas public schools
increased by 831,421 students, to a total of 5,232,065 (U.S.
Office for Civil Rights, 2016). In the 2014-2015 school
year, Texas identified 397,209 students for gifted services.
This equates to 7.59% of its student population. In the
2013-2014 school year, the U.S. Office of Civil Rights
(2016) reported that 3,329,544 students were identified as
gifted in the United States. Of those, 11.77% were located
in Texas public schools. In short, this means that when
Texas makes a policy decision affecting gifted education, it
will influence the educational experiences of over 10% of
the gifted students in the United States.

Funding Strategies in Texas

The state of Texas funds educational programs through a
weighted funding system (Baker & Mclntire, 2003;
Verstegen, 2011), using money from three main sources: (a)
local school district property taxes, which is made up of
maintenance and operations (M&O) tax and, if applicable,
an interest and sinking (I&S) tax, (b) state funds, and (c)
federal funds (TEA, 2013). The Foundation School Program
(FSP), administered by the TEA, is the source of state fund-
ing for all Texas school districts (TEA, 2013). The role of
FSP is to ensure that all school districts, regardless of prop-
erty wealth, receive “substantially equal access to similar
revenue per student at similar tax effort, considering all state
and local tax revenues of districts after acknowledging all
legitimate student and district cost differences” (TEA, 2013,
p. 7). Texas uses a two-tiered system, where the first tier
provides a basic level of funding per student and a series of
weighted adjustments to account for individual and district
differences, such as the amount of gifted and talented stu-
dents or English language learners (Roll & Jimenez-
Castellanos, 2014; TEA, 2013). The second tier is
supplemental to the first tier of basic funding and is known
as enrichment. School districts are allowed to tax above a
district’s compressed rate for enrichment, leading to addi-
tional funding based on tax revenue (TEA, 2013).

Texas’s Recapture System

The importance of Tier I and Tier II allotments are due to
the school finance structure in the state. Texas employs a
recapture and redistribute program that has been called the
Robin Hood Plan (Hoxby & Kuziemko, 2004). The purpose
of this plan, as envisioned by legislators, was to equalize
funding on a per student basis across the state. Austin ISD
was designated as the benchmark for the rest of the state.
School districts that were property-rich had money taken
and redistributed to property-poor districts. The determina-
tion of whether a district was property-rich was based on its
weighted average daily attendance.

Further, efforts by property-rich districts to reduce recap-
ture payments to the state by lowering M&O tax rates (prop-
erty taxes) to avoid partial recapture is impeded by state
laws. Texas requires a district vote to lower tax rates and
then another vote to raise them back to the previous tax rate
(TEA, 2013). This disincentivizes lowering tax rates to
avoid recapture since there is no guarantee that taxpayers
will vote to return tax rates to previous years during periods
of budgetary shortfalls.

Great Recession’s Influence on School District Budgets

Between December 2007 and June 2009, the United
States went through its longest economic recession since the



Great Depression in the 1930s. An important factor in caus-
ing this recession was the crash of the housing market in
2007, when the credit bubble burst. This caused a rapid
decline in property value in 2008 and seemingly started a
chain reaction that turned into a global economic crisis.
Following this bubble burst, several large U.S. companies in
a variety of sectors filed for bankruptcy, causing the stock
market to crash, and by 2009, the U.S. GDP had dropped
dramatically. Following this downfall, the U.S. government
created and implemented the Recovery and Reinvestment
Act. About 12% of the funds made available through this Act
were assigned to education (U.S. Department of Education,
2009). Under this Act, the U.S. government required all
states to keep funding for K—12 education for fiscal years
2009 to 2011 at levels greater or equal to the level of funding
provided before the recession (i.e., in fiscal year 2006;
Conant, 2010).

In the same period, mandates from No Child Left Behind
(NCLB) dictated a shift of focus onto performance goals for
public schools (Bush, 2001) and increased attention on clos-
ing the achievement gaps among students of different eth-
nicities (Olszewski-Kubilius & Thomson, 2010). This
resulted in districts having to seek alternative funding for
their gifted programs or abolishing their gifted services alto-
gether (VanTassel-Baska, 2010).

Freelon, Bertrand, and Rogers (2012) examined the effect
of the recession in California public schools and noted that
there was a disparity in how affluent suburban districts
financially adjusted in comparison to poorer school districts.
In affluent districts, the district could raise property taxes in
response to a decrease in state funding. In contrast, districts
with high rates of students receiving free or reduced lunch
could not raise funds through property taxes. These districts
in turn had to cut services that they had offered to their stu-
dent population. Freelon et al. concluded that this reduction
in services in poorer districts while affluent districts main-
tained services led to higher rates of inequality.

In an analysis presented to the Federal Reserve Bank of
New York, Chakrabarti and Setren (2011) examined the effect
of the Great Recession on New York State public schools. In
contrast to the finding by Freelon et al. (2012), Chakrabarti
and Setren found that more affluent schools were affected by
the recession to a greater extent than their less affluent peer
districts. Affluent districts lost a greater percentage of revenue
from local sources (e.g., property taxes) than other districts.
This translated to a 5.4% reduction in suburban districts com-
pared to a 1.8% reduction in other districts. In addition, the
New York State legislature had also allotted a higher portion
of available funds toward districts with higher rates of poverty
than more affluent districts. In the same study, Chakrabarti
and Setren found that the largest reduction in expenses on stu-
dent services did not immediately follow the Great Recession
but took place in the following years. The authors also found
that both types of districts experienced declines in student
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services (2% decline for affluent district vs. 4% decline for
nonaffluent). However, in examining the effect of locale, the
authors found that suburban schools experienced a reduction
in student services while school districts in urban and rural
locales could maintain their level of student services. Suburban
districts experienced a 5% decrease in student services while
urban and rural districts had 1% increases in student services.

Consequently, the U.S. federal government provided
states with federal funding for education in the form of the
State Fiscal Stabilization Fund (U.S. Department of
Education, 2009). In a report to the Federal Reserve Bank of
St. Louis, Dupor and Mehkari (2015) noted that schools pre-
dominately used the stimulus money they received from
states on capital outlays such as building renovations. The
authors demonstrated that school districts’ budgets saw
increases in capital overlays while maintaining personnel
and decreasing services.

Great Recession’s Influence on Texas’s Education Budget

The main sources of funding for Texas public schools are
local school district property taxes, state funds, and federal
funds (TEA, 2013). Thus, Texas was severely affected by the
housing market crash in 2007. In response to the fiscal crisis,
Texas received funding from the federal government to
address budgetary shortfalls in education (U.S. Department
of Education, 2009). Despite the added stimulus from fed-
eral sources, funding per identified gifted student decreased
by between 8% and 10% since 2008 (Leachman, 2016;
Leachman & Mai, 2014), making Texas one of the five states
with the deepest cuts in education funding in the post-reces-
sion era (Leachman, 2016). As a result, Texas put in place
two different strategies to supplement its education funding:
(a) increase their M&O taxes to raise revenue and (b) man-
date the regular program adjustment factor (RPAF) between
2011 and 2015. The RPAF reduced the school districts’ Tier
I allotment.

Locale’s Influence on School District Budgets

A characteristic affecting the funding for education is the
location of schools. Rumberger and Thomas (2000)
described school location in three main categories, urban,
suburban, and rural. In educational research, the classifica-
tion of urban, suburban, and rural areas is an important vari-
able as the location of a school has a significant effect on
funding and expenditures. Meyer, Scott and Strang (1987)
investigated federal, state, and local funding and found that
teaching expenditures were higher in urban and suburban
areas. Kettler, Russell, and Puryear (2015) examined the
funding designation in Texas during the 2010-2011 aca-
demic year. They found that Texas rural schools allocated
significantly less funding and fewer staff members to gifted
programming than schools in urban and suburban areas.
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Although most researchers agree that school locale influ-
ences the funds and services available, there is no agreement
about the influence of locale, funding, and resources on stu-
dents’ performance. For example, Hanushek (1997) con-
ducted a meta-analysis study with 377 studies from 90
individual publications to investigate the relationship
between student performance and school resources.
Hanushek found no significant relationship between school
resources and student achievement. Interestingly, one of the
important results from Hanushek’s study was that local dis-
tricts use more effective and smarter strategies when manag-
ing school funding as opposed to dollars allocated at the
county or state level.

The influence of locale is not limited to funding for gifted
education. Funding for general education also differs based
on the socioeconomic status of the residents within the
school districts. Hochschild (2003) investigated the differ-
ences between urban and suburban schools in the United
States and found that there were significant differences in
urban and suburban schools regarding per student spending,
number of classes, poverty, teacher certification, and avail-
able technology. Rubenstein, Schwartz, Stiefel, and Amor
(2007) compared the distribution of resources between urban
schools in New York City and Cleveland and Columbus,
Ohio. The researchers found that schools with high popula-
tions of students from low socioeconomic families received
more money and had a smaller teacher/student ratio.
Similarly, Wright (2012) pointed out that the U.S. education
system has a big gap in urban and suburban areas in terms of
resources, parental support, and attrition of teachers and top
schools, with having bigger shares of funding causing
unfairness. Baker and Friedman-Nimz (2004) examined the
Common Core of Data 1993—-1994 to examine funding dis-
parities. The authors found that more affluent suburban dis-
tricts provided higher level of services for gifted funding,
but districts with large portions of their student body receiv-
ing free and reduced lunch had lower levels of provided ser-
vices yet received more state funding. Regardless, education
funding is critically important and not immune to the influ-
ence of outside factors.

Purpose

Though scholars have examined the macro effects of the
recession on school districts (Chakrabarti & Setren, 2011;
Dupor & Mehkari, 2015; Leachman & Mai, 2014), few
scholars in gifted education have examined the numerous
specifics of how those effects manifested in district-level
funding choices. The purpose of this study was to examine
the effect of the financial crisis on the budget for gifted edu-
cation in Texas public school districts. Kettler et al. (2015)
provided evidence that the locale of a district influences how
it allocates resources in Texas. Freelon et al. (2012) and
Chakrabarti and Setren (2011) came to opposing conclusions

in their examination of the influence of the Great Recession
on different locales. The purpose of this paper is to extend the
findings of Kettler et al. (2015) and provide further evidence
to understand the opposing findings of Freelon et al. and
Chakrabarti and Setren.

This research provides insight into the factors affecting
school districts’ financial planning under recession condi-
tions coupled with a push for greater accountability through
NCLB. It will also fill the gap in the literature regarding
funding for gifted education. Plucker, Makel, Matthews,
Peters, and Rambo-Hernandez (2018) called on researchers
to examine gifted education policy. This paper fulfills this
call by examining how funding is influenced by budgetary
shortfalls caused by the Great Recession.

Examining budgetary allocations provides the crucial
link in understanding programmatic outcomes for gifted stu-
dents. Scholars know that Texas cut its budget following the
Great Recession (Leachman & Mai, 2014). This research
seeks to address whether those cuts manifested in districts
allocated money away from gifted education programs. If
this is the case, then a crucial link can be established in
understanding the relationship between funding and pro-
grammatic outcomes. Plucker et al. (2013) noted the excel-
lence gap between Black, Hispanic, and Native American
students and their Asian and White peers. Card and Guiliano
(2016) provide a bleak picture of what happens when addi-
tional funding is removed from gifted education programs.
Asian and White students’ outcomes are maintained while
Black, Hispanic, and Native American students fall. In short,
there is the real possibility that budgetary cuts disproportion-
ately affect gifted Black, Hispanic, and Native American
students. In other words, the Great Recession could influ-
ence the excellence gap between Black, Hispanic, and
Native American students and their Asian and White peers.
Before that can be established or examined with fidelity,
what must first be understood is if there were reductions in
programmatic offerings for gifted education.

Research Questions

Research Question 1: To what extent and at what rate did
the 2008 Great Recession affect budgetary spending
for gifted programming in the state of Texas?

Research Question 2: To what extent did the 2008 Great
Recession affect budgetary spending for gifted pro-
gramming in the state of Texas and differ by school
locale?

Method
Data Sources

The data set used in this study was acquired from the
Public Education Information Management System (PEIMS).
This is the publicly available data warchouse system that is



managed by the TEA. The Texas Public Information Act
(1993) mandates that schools make certain information open
to the public. That information is made available for down-
load on the TEA website and via request. The data used in
this analysis were from a combination of data that was down-
loaded from the TEA and a requested data set.

The data set includes information on all public and char-
ter school districts in the state of Texas between the 1999—
2000 and 2014-2015 academic years. Seven hundred and
twelve observations were removed from the data set using
listwise deletion, representing 3.61% of the sample observa-
tions. These observations either contained no financial data
or no enrollment data. Considering that the districts with
missing data were distributed at random across locales and
represented less than 5% of the total sample, more statisti-
cally rigorous methods for handling missing data were not
appropriate (Little, Jorgensen, Lang, & Moore, 2013). The
final data set comprised 18,843 observations. Descriptive
statistics for the final data set are presented in Table 1.

Dependent variable. Percentage of budget allocated
toward gifted education was the dependent variable chosen
for analysis. This variable was preferable to other possible
financial variables due to three properties. The first reason
is that percentage of budget allocated toward gifted fund-
ing is normally distributed. Though percentages can fall into
a sigmoidal curve distribution, since the data are clustered
around a central point (1.5%), a normal distribution can be
used to analyze it (Harding, 1949). Although log transform-
ing the dependent variable was not out of question, some
districts had no budget allocated toward gifted education,
thus any log transformation would lead to information lost
in the analysis regarding these districts. A reader should note
these schools are either juvenile detentions or small public
charters (student population less than 50) serving special
populations. Another important characteristic is that per-
centage of budget is robust to the relative district size. For
example, urban school districts in Texas can have budgets
in excess of $1,000,000,000 (e.g., Houston ISD); in com-
parison, rural school districts in the pan handle region might
have budgets less than $1,000,000. Even adjusting for infla-
tion, trying to compare school districts of such differing
scales is infeasible.

Geographic variables. The National Center for Educa-
tion Statistics (NCES) locale codes for school districts in
the United States were used in the analyses. Schools were
assigned as either urban (NCES Code 11, 12, 13), suburban
(NCES Code 21, 22, 23), town (NCES Code 31, 32, 33), or
rural (NCES Code 41, 42, 43). Though these variables were
coded as categorical, R 3.3.1/ (R Core Team, 2017) creates
a dummy variable matrix of binary variables during regres-
sion analysis. It should be noted that schools coded as town
served as the baseline during analysis.
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Covariates

Financial variable. A standardized financial variable was
created as a covariate to control for the variance between
district budgets. A z score was calculated by standardizing
total district revenue in a given year across all school dis-
tricts. In other words, first, the mean district revenue for a
given year was subtracted from the individual school dis-
trict revenues and then divided by the standard deviation of
school district revenues in a given year (Faraway, 2014).
This is a time-varying covariate.

Ethnicity. Student count data were included in the model.
Proportional enrollment was calculated for Asian, Black,
Hispanic, Native American, and White students by dividing
the students of a given ethnicity by the total students in the
district. Note that the proportion for White students was used
as baseline. Though Texas currently includes enrollment
numbers on students identified as mixed race, this variable
is not present across all timepoints between the 2000-2001
academic school year and the 2014-2015 academic school
year. Due to this, it is not included in the model. This is a
time-varying covariate.

Percentage of students identified as gifted. This variable
describes the proportion of students identified as gifted in
a school district in a given year. To provide greater clarity
for interpretation, this variable was centered on .05 as Texas
only funds up to 5% of an identified population. This is a
time-varying covariate.

Percentage of students identified as at risk. This variable
describes the proportion of students identified as at risk in
a school district in a given year. Though a school district
in Texas might contain schools labeled as Title I and others
who are not, the percentage of students identified as at risk
serves as a strong proxy for the overall socioeconomic status
of a school district. This is a time-varying covariate.

School district. Observations are all timepoints nested
under their corresponding district. To correct for this lack of
independence, a random effect denoting the school district is
required. In other words, this effect will allow the intercept
to vary by school districts.

Time variable. An initial examination of the means plot
guided researchers in specifying the initial time series model.
Years were coded as waves, with the academic school year
1999-2000 being coded as 0, 2000-2001 as 1, 2001-2002
as 2, and so on.

A dummy variable (recession) was created to indicate the
beginning of the effect of the Great Recession on the depen-
dent financial variables. All years following but not includ-
ing the academic year 2008-2009 were coded 1 and all
previous years 0. A second wave variable, post recession,



TABLE 1
Descriptive Statistics of School Districts of Texas (N = 1,025)

% Identified Gifted % of Budget
Year n Students (SE) (SE)
1999-2000 1,025 .08 (.04) 1.34 (1.44)
2000-2001 1,025 .08 (.04) 1.35(1.44)
2001-2002 1,025 .07 (.04) 1.35(1.44)
2002-2003 1,025 .07 (.04) 1.31(1.43)
2003-2004 1,025 .07 (.03) 1.24 (1.47)
2004-2005 1,025 .07 (.03) 1.18 (1.43)
2005-2006 1,025 .06 (.03) 1.16 (1.39)
2006-2007 1,025 .06 (.03) 1.11 (1.36)
2007-2008 1,025 .06 (.03) 1.06 (1.34)
2008-2009 1,025 .06 (.03) 1.00 (1.24)
2009-2010 1,025 .06 (.03) 0.98 (1.25)
20102011 1,025 .06 (.03) 0.96 (1.28)
2011-2012 1,025 .06 (.03) 0.98 (1.31)
2012-2013 1,025 .06 (.03) 0.9 (1.22)
2013-2014 1,025 .06 (.03) 0.88 (1.22)
2014-2015 1,024 .05 (.03) 0.86 (1.15)

Note: Percentage of identified gifted students and percentage of budget are
both conditional averages.

was coded starting in the academic school year of 2009—
2010 such that 2009-2010 was coded as 1, 2010-2011 as 2,
and so on with all previous years to the 2009-2010 academic
school year, coded as 0.

Analysis

Regression equation. Given that each observation in the
data set was not independent, a mixed effects regression
model accounting for the nested structure of the data was
appropriate for analysis. The following model was used to
test each of the three outcome variables:

Y, =o+p, (year)l + l_IB(ethnicity)”
+ B, (gifted percentage), + B, (at — risk percentage),

+ B, (district revenue),, + X| B(Zocale)i
+n ( post recession )t_n +n (recession )t

+XBn (locale)i *( post recession)

t-n

+ XPn (locale)l_ * (recession )t

U, +uy; ( year )it +u,,(district revenue),,
+
+us, ( post recession)

i(t—n)
+u,,; (district revenue),,
*( post recession) i
i(t—n)
This equation states that the percentage of budget allocated
for gifted services in the ith school district for year ¢ is

equal to: the year, f (year) ; the school district’s ethnic

composition in that year, T1f(ethnicity). ; the percentage
of students identified as gifted by the school district in that
year, PB,(gifted percentage),, ; the percentage of students
identified as at risk by the school district in that year,
Bs(at —risk percentage),, ; the school district’s revenue,
B, (district revenue),, ; whether the district is from a rural,
suburban, town, or urban locale, XJ (locale)i ; and if
the time period is before or after the recession,
M ( post recession )t_n and M (recession )t . Further, the inter-
actions between the districts locale and the years after the
recession are included, X Bn(locale)i *( post recession)t_n
and Xpn (locale), *(recession), . Finally, the slopes for the
regression are allowed to vary by year, the school district’s
revenue, the years after the recession, and the interaction
between the school district’s revenue and the years after the
recession.

The purpose for constructing the model in this way is to
examine whether there was a difference in percentage of
budget allocated to gifted education by locale. This is done
while also controlling for overall differences in district
demographics: ethnic composition, percentage identified as
gifted, and percentage identified as at risk. Controlling for
these variables allows for an examination of locale and the
recession while removing differences that could mask the
effect of the Great Recession.

Using the framework of a linear mixed model allows for
a better modeling of the relationship between the dependent
and independent variable than a simple linear regression.
From a pure statistical standpoint, without the incorporation
of a mixed model, there will be a violation of independence
(Faraway, 2014). From a conceptual standpoint, there are
likely within-district influences that should be accounted for.
There is an overall across-Texas trend by locale, but allow-
ing these slopes to vary by district provides increased nuance
to the analysis. For example, school district changes in rev-
enue and how it relates to the dependent variable can be
examined longitudinally by how much revenue the district
initially has. More affluent districts might have a different
response to changes in revenue and the dependent variable
than less affluent districts. The inclusion of random effects
allows for this type of analysis.

When a linear model contains both fixed and random
effects, the appropriate test statistic must be used (Faraway,
2014). Faraway (2014) suggested for researchers to use the
Wald ¢ when conducting hypothesis testing on linear mixed
effects models. Further, the authors advised the use of a
Satterthwaite approximation (Satterthwaite, 1946) to esti-
mate degrees of freedom in significance testing. Further, Xu
(2003) demonstrated that R* can incorrectly specify model
effect size. The author suggested for researchers to instead
use a generalized form of R? as the coefficient of determina-
tion when determining model effect size for linear mixed
effects models. Model effect size was calculated using the
suggested generalized form of R* (Xu, 2003), Q.



The Bayesian Information Criterion (BIC) was used to
assess model fit. Since the purpose of model fitting was to
test a model rather than ascertain the true model from a set
of covariates, BIC is a more appropriate fit index than the
alternative fit index, the Akaike Information Criterion
(Burnham & Anderson, 2004). Finally, model analysis was
done using R 3.3.1 (R Core Team, 2017) and the /me4 pack-
age (Bates, Maechler, Bolker, & Walker, 2014).

Results
Descriptive Statistics

An analysis of the descriptive statistics provided evidence
toward a general reduction in the percentage of funding allo-
cated to gifted education programs. The means plot provided
further evidence to the reduction in funding (see Figure 1).
Descriptive results describing the percentage of student iden-
tified as gifted and percentage of budget allocated toward
gifted programs in Texas can be seen in Table 1.

Model Assumptions and Fit

An analysis of the residual plot suggested homogeneity of
error terms. Linear mixed effects models assume normal dis-
tribution of fixed and random effects. QQ-plots were analyzed
to assess for normality. An analysis of the plots showed a
roughly normal distribution for both fixed and random effects.

For model fit, the null model contained only the depen-
dent variable and year. The BIC for this model was 60,951.93.
With the inclusion of random effects and time series, final
model fit was Q° = .81. Final model BIC was 41,786.47.
Further evidence for inclusion of random effects in a mixed
effects model was through a calculation of the intraclass cor-
relation (ICC). The ICC for the dependent variable was .65.
This means that 65% of variance is explained by the nested
structure of the data (repeated measures of school districts).

Model Analysis

Full model results can be seen in Table 2 for all main
effects, including covariates and interaction terms.

Throughout the time between the 1999-2000 and 2014—
2015 academic school years, there was a statistically signifi-
cant decrease in the percentage of school budgets allocated
toward funding for gifted programs (f =—0.03, t=7.84, p <
.01). The downward trend in funding did not change follow-
ing the Great Recession (f =0.01, = 1.523, p =.13). There
was not a general decrease in funding across all districts in
the state of Texas following the recession (f = —0.04, ¢ =0
.85, p=.39).

The type of locale was also a significant predictor of the
percentage of budget allocated to gifted funding. Suburban
school districts allocated larger percentage (f = 0.27, t =
2.65, p <.01) of school budgets toward gifted education dur-
ing the time frame of the analysis. Conversely, rural districts
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allocated significantly less (B =—0.44, t = 5.42, p < .01) in
terms of percentage of budget allocated toward gifted fund-
ing. A reader should be aware that the baseline was the town
designation.

The recession significantly affected suburban school dis-
tricts, which experienced a statistically significant drop (f =
—0.19, t = 2.75, p < .01) in percentage of budget allocated
toward gifted funding following the recession. The rate of
funding change following the recession did not vary among
locales.

In terms of the included random effects, the intercept
(school district) had a variance component of 2.14 (SD =
1.46). The random slope for year had a variance component
of 0.01 (SD = 0.10) and a correlation with the intercept of
—0.53. The variable indicating the years following the
recession comprised of a variance component of 0.46 (SD
= 0.68) and had a correlation with the intercept of —0.29.
The variance component of the random slope effect of stan-
dardized financial variable was 5.83 (SD = 2.42) with a
correlation to the intercept of 0.47. Finally, the variance
component for the random slope effect of the interaction
between the standardized financial variable and the vari-
able indicating the years following the recession was 1.02
(SD =1.01) of total variation and had a correlation with the
intercept of —0.44.

Robustness Check

A robustness check was performed to ascertain the stabil-
ity of the primary explanatory variables (locale). Lu and
White (2014) noted that robustness checks should be done
purposefully in order to not lead to a possible misspecifica-
tion of the model. Five alternative regression models were
run to assess the robustness of the primary finding regarding
suburban locales: (a) a regression model without ethnicity
controlled for to assess the influence of race on gifted educa-
tion observed by Card and Guiliano (2016), (b) a regression
model without percentage of students identified as gifted or
at risk controlled for to assess if high at-risk populations
influence budgetary decisions, (¢) a model with the students
identified as gifted centered on 5% to control for Texas’s cap
on funding on gifted education allotment, (d) a model with an
additional spline representing the years before NCLB to con-
trol for the secular effect on the time series by NCLB, and
finally, (e) a truncated regression model only including three
years prior to the Great Recession to isolate the influence of
the Great Recession. Results for the different models are
shown in Table 3. Results indicated that the beta coefficients
observed for locale were stable in direction and magnitude.

Discussion

As Leachman and Mai (2014) noted, Texas has reduced its
spending on education because of the Great Recession. The
results from the current study provide context and an
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extension to Leachman and Mai’s work by examining gifted
education funding. An important finding of the current study
is that the Great Recession did not affect the overall trend of
shrinking budgets allocated toward gifted education. A fur-
ther critical finding is that suburban districts were affected to
a greater degree than other locales in the state of Texas. These
findings provide researchers with a greater understanding of
how unexpected economic events affect spending.

To What Extent and at What Rate Did the 2008 Great
Recession Affect Budgetary Spending for Gifted
Programming in the State of Texas?

Texas received funding from the U.S. federal govern-
ment following the Great Recession. The reality is that
those emergency funds did not likely go toward gifted pro-
grams and instead went to overlays and funding personnel
(Chakrabarti & Setren, 2011). As a result, in spite of the
Great Recession, the general trend of decreased funding
for gifted education following the inception of No Child
Left Behind has continued unabated (Hodges, in press).
An examination of the means plot (see Figure 1) suggested
that a slowdown toward budgetary reductions was possi-
ble, but this likely was due to the limit on how much of the
budget can be cut. In general, once the percentage of bud-
get allocated toward gifted education is at the mandatory
minimum, then nothing more can be cut.

To What Extent Did the 2008 Great Recession Affect
Budgetary Spending for Gifted Programming in the State of
Texas Differ by Locale?

Texas’s suburban districts experienced the greatest
reduction in how much of a school budget is allocated

The percentage of budget allocated to gifted education services in the state of Texas between 1999-2000 and 2014-2015

toward gifted education. The initial result of the model is
that suburban districts allotted a greater portion of their
budgets toward gifted education. This finding aligns with
the work of Hochschild (2003), who found that suburban
districts, which are not faced with high rates of poverty
within their enrolled student body, are able to allocate
greater resources to student programs. Given Rogers et
al.’s (2012) work, a reader would expect urban or rural dis-
tricts to reduce budget allocation toward gifted funding
more significantly than suburban districts.

However, Chakrabarti and Setren (2011) found that the
Great Recession affected affluent districts more adversely.
Results from the current study seem to provide evidence to
the observation of Chakrabarti and Setren over those of
Rogers et al. (2012). Thus, our results indicate that when
facing large budgetary shortfalls, administrators of suburban
districts are likely to see gifted education programming as an
expedient area for budgetary cuts.

There is one important caveat in understanding how the
results in Rogers et al. (2012) align with our findings. In
California, districts are able to raise property taxes in times
of economic crisis. Due to this, the suburban districts, those
with greater property wealth, were able to mitigate the influ-
ence of the Great Recession more so than poorer districts. In
Texas, this is not the case. The so-called Robin Hood Law
means that any additional tax revenue generated by an
increase in property taxes (beyond the $1.06 threshold)
would be reappropriated by the state. Given this, there is a
strong possibility that suburban districts in Texas were
unable to maintain services due to the effects of the Robin
Hood law. In essence, due to reappropriations enacted by the
Robin Hood Law, Texan suburban districts were unable to
utilize the strategies employed by California districts even if
district administrators had desired.



TABLE 2

Summary of Regression Analysis Results for Predicting Recession (N = 1,025)

Variable Name Coefficient Standard Error t Value p Value
(Intercept) 1.52 0.10 15.6 <.01
Year —-0.03 <0.01 7.44 <.01*
Rural -0.44 0.08 5.39 <.01*
Suburban 0.27 0.10 2.65 <.01*
Urban 0.22 0.29 0.75 45
At-risk percentage —0.41 0.08 5.1 <.01*
Gifted percentage 1.93 0.28 6.77 <.01*
African American 0.15 0.23 0.67 S5
Asian 1.77 1.16 1.53 13
Hispanic —-0.10 0.09 1.12 26
Native American -1.01 0.83 1.19 23
Revenue 0.39 0.22 1.76 .08
Recession —-0.05 0.05 1.04 .30
Post recession 0.01 0.01 1.52 13
Revenue x Recession —0.03 0.11 0.25 .80
Rural x Recession 0.06 0.06 1.14 25
Rural x Post recession <0.01 0.01 0.07 .94
Urban x Recession —0.03 0.19 0.16 .88
Urban x Post recession <0.01 0.02 0.15 .88
Suburban x Recession -0.19 0.07 2.72 <.01*
Suburban x Post recession <0.01 0.01 0.23 .81
Variable Name Variance Standard Deviation Correlation

(Intercept) 2.14 1.46

Year 0.01 0.10 -0.53

Revenue 5.83 2.42 0.47

Post recession 0.46 0.68 -0.35

Revenue x Post recession 1.02 1.01 —0.44

Residual 0.34 0.59

*p<.0l.

Limitations

One limitation to drawing inference on this study is that it
only encompasses one state. Though the state of Texas has
one of the largest identified gifted populations in the United
States and so its decision making affects a large number of
identified students, its policies and practices are only relevant
to its own borders. A second limitation is the limited time-
frame after the Great Recession. The data set used in the
analysis only encompasses seven years after the Great
Recession. Although this would seem to be an adequate
amount of time to fit a model statistically, from a practical
standpoint, seven years is unlikely to be adequate.

Future Research

Now that there is evidence that funding cuts were made,
the programmatic outcomes need to be assessed. Texas
administrators shifted state funds away from gifted

education following the Great Recession. Additional
research can assess whether the reallocation of resources
exacerbated the gap in excellence noted by Plucker et al.
(2013) within Texas.

Conclusion

Texas schools have reduced budgetary allocation by nearly
40% since the turn of the century. If there is positive news to
be gained from this study, it is that the Great Recession has not
accelerated the reduction of funding provided to gifted educa-
tion programs. Unfortunately, the Great Recession did cause
suburban schools, which had been resistant to the pressures of
NCLB, to conform to the trends seen in other districts across
the state of Texas. The effect that this has on gifted students
throughout the state will likely be realized in the coming
decades. How a school district allocates its funding is likely a
better determinant of what that district values than any other



TABLE 3

Examining the Stability of the Locale Coefficients (Rural, Suburban, Urban)

At-Risk/Gifted

Financial Truncated Spline and Talented Ethnicity
B SE B SE B SE B SE B SE

Year —0.033 0.004  -0.051 0.011  —0.033 0.004  —0.042 0.004 —-0.035 0.004
Rural —0.484 0.080 —0.426 0.083 —0.444 0.079 -0.473 0.081 —0.460 0.080
Suburban 0.363 0.098 0.358  0.104 0.337  0.099 0.329 0.101 0.345 0.099
Urban 0.588 0.237 0.580  0.277 0.473 0.245 0.500 0.246 0.483 0.246
At-risk percentage -0.392 0.080 —0.211 0.101  —0.382 0.081 —0.422 0.078
Gifted percentage 1.928 0.282 1.106  0.376 1.871 0.283 1.911 0.282
African American 0.153 0.227  -0.086  0.250 0.093 0.229  —0.086 0.229

Asian 1.773 1.159 2.791 1.309 1.589 1.163 1.507 1.170

Hispanic —-0.103 0.092  -0.105 0.102  —0.123 0.094 -0.254 0.092

Native American -1.010 0.844 —0.173 1.022  —-1.120 0.844 —1.122 0.846

Revenue 0.148  0.120 0.371 0.146 0.351 0.143 0.365 0.143
Recession —-0.034 0.049 0.040  0.044 -0.021 0.048  —0.020 0.049 —-0.039 0.049
Post recession 0.011 0.008 0.010  0.013 0.010  0.008 0.014 0.008 0.012 0.008
No Child Left Behind spline 0.009  0.005

Revenue x Recession 0.010  0.022 0.006 0.023 0.013 0.024 0.010 0.024
Rural x Recession 0.065 0.061  —0.011 0.054 0.059 0.060 0.074 0.061 0.073 0.061
Rural x Post ARRA' 0.036  0.107

Rural x Post recession 0.001 0.010 0.021 0.012 0.002 0.010 0.000 0.010 0.002 0.010
Urban x Recession -0.012 0.123 -0.136  0.118 -0.135 0.129  —0.086 0.137 -0.077 0.137
Urban x Post ARRA —0.202 0.220

Urban x Post recession —0.001 0.019 0.014  0.024 0.006  0.019 0.006 0.019 0.002 0.019
Suburban x Recession —0.195 0.070  —0.261 0.063 —0.188 0.075 -0.217 0.071 -0.214 0.071
Suburban x Post ARRA —0.095 0.124

Suburban x Post recession 0.003 0.011 0.034  0.014 0.004  0.011 0.007 0.011 0.003 0.011

'The American Recovery and Reinvestment Act of 2009.

indicator. There is a colloquial phrase that embodies this senti-
ment: “Money talks.” In the case of Texas, what has been said
is that gifted education programs are not necessarily as valued
as they once were.

References

74th Texas Legislature. (1995). Education programs for gifted
and talented students. Texas Education Code, Chapter 29,
Subchapter (d). Austin, TX: State of Texas.

Baker, B., & Friedman-Nimz, R. (2004). State policies and equal
opportunity: The example of gifted education. Educational
Evaluation and Policy Analysis, 26(1), 39-64.

Baker, B. D., & Mclntire, J. (2003). Evaluating state funding
for gifted education programs. Roeper Review, 25, 173-179.
doi:10.1080/02783190309554225

Barr, A., & Turner, S. E. (2013). Expanding enrollments and con-
tracting state budgets the effect of the great recession on higher
education. The Annals of the American Academy of Political
and Social Science, 650(1), 168—193.

Bates, D., Maechler, M., Bolker, B., & Walker, S. (2014). Ime4:
Linear mixed-effects models using Eigen and S4. R package
version, 1(7), 1-23.

10

Burnham, K. P., & Anderson, D. R. (2004). Multimodel inference:
Understanding AIC and BIC in model selection. Sociological
Methods & Research, 33,261-304.

Bush, G. W. (2001). No Child Left Behind. Washington, DC: Office
of the President of the United States.

Card, D., & Giuliano, L. (2016). Universal screening increases
the representation of low-income and minority students in
gifted education. Proceedings of the National Academy of
Sciences, 113(48), 13678—13683.

Chakrabarti, R., & Setren, E. (2011). The impact of the great reces-
sion on school district finances: Evidence from New York.
Presented to the New York Federal Reserve.

Conant, J. K. (2010). Introduction: The “Great Recession,” state
budgets, and state budget deficits. Public Budgeting and
Finance, 30, 1-14.

Dupor, B., & Mehkari, M. S. (2015). Schools and stimulus.
Presented to the Federal Bank of St. Louis.

Elsby, M. W., Hobijn, B., & Sahin, A. (2010). The labor market in
the Great Recession (No. w15979). Cambridge, MA: National
Bureau of Economic Research.

Faraway, J. J. (2014). Linear models with R. Boca Raton, FL: CRC
Press.

Freelon, R., Bertrand, M., & Rogers, J. (2012). Overburdened
and underfunded: California Public Schools amidst the great



recession. Multidisciplinary Journal of Educational Research, 2
(2), 152.

Hanushek, E. A. (1997). Assessing the effects of school resources
on student performance: An update. Educational Evaluation
and Policy Analysis, 19, 141-164.

Harding, J. P. (1949). The use of probability paper for the graphical
analysis of polymodal frequency distributions. Journal of the
Marine Biological Association of the United Kingdom, 28(1),
141-153.

Hochschild, J. L. (2003). Social class in public schools. Journal of
Social Issues, 59, 821-840.

Hodges, J. (In press). Assessing the influence of No Child Left
Behind on Gifted Education funding in Texas: A descriptive
study. Journal of Advanced Academics.

Hodges, J., Tay, J., Maeda, Y., & Gentry, M. (2018). A meta-anal-
ysis of gifted and talented identification practices. Gifted Child
Quarterly, 62(2), 147-174. doi:0016986217752107

Hoxby, C. M., & Kuziemko, 1. (2004). Robin Hood and his not-so-
merry plan: Capitalization and the self-destruction of Texas’
school finance equalization plan (No. w10722). Cambridge,
MA: National Bureau of Economic Research.

Kettler, T., Russell, J., & Puryear, J. S. (2015). Inequitable access
to gifted education: Variance in funding and staffing based
on locale and contextual school variables. Journal for the
Education of the Gifted, 38, 99-117.

Leachman, M. (2016). State K—12 funding still lagging in many
states. Retrieved from http://www.cbpp.org/blog/state-k-
12-funding-still-lagging-in-many-states

Leachman, M., & Mai, C. (2014). Most states still funding schools
less than before the recession. Washington, DC: Center on
Budget and Policy Priorities.

Little, T. D., Jorgensen, T. D., Lang, K. M., & Moore, E. W.
G. (2013). On the joys of missing data. Journal of Pediatric
Psychology, 39(2), 151-162.

Lu, X., & White, H. (2014). Robustness checks and robustness tests
in applied economics. Journal of econometrics, 178, 194-206.

Meyer, J., Scott, W. R., & Strang, D. (1987). Centralization,
fragmentation, and school district complexity. Administrative
Science Quarterly, 32, 186-201.

Olszewski-Kubilius, P., & Thomson, D. L. (2010). Gifted pro-
gramming for poor or minority urban Students: Issues and les-
sons learned. Gifted Child Today, 33(4), 58-64.

Peters, S. J., & Engerrand, K. G. (2016). Equity and excellence:
Proactive efforts in the identification of underrepresented students
for gifted and talented services. Gifted Child Quarterly, 60(3),
159-171.

Plucker, J. A., Hardesty, J., & Burroughs, N. (2013). Talent on
the sidelines: Excellence gaps and America’s persistent talent
underclass. Storrs, CT: University of Connecticut, Center for
Education Policy Analysis. Retrieved from http://www.cepa.
uconn.edu/research/mindthegap

Plucker, J. A., Makel, M. C., Matthews, M. S., Peters, S. J.,
& Rambo-Hernandez, K. E. (2018). Blazing new trails:
Strengthening policy research in gifted education. Gifted Child
Quarterly, 61(3),210-218. doi:0016986217701838

Plucker, J. A., & Peters, S. J. (2018). Closing poverty-based
excellence gaps: Conceptual, measurement, and edu-
cational issues. Gifted Child Quarterly, 62(1), 56—67
doi:0016986217738566

The Effect of the Recession on Gifted Education

R Core Team. (2017). R: A language and environment for statis-
tical computing. Vienna, Austria: R Foundation for Statistical
Computing.

Roll, R. A., & Jimenez-Castellanos, O. (2014). An efficacy analy-
sis of the Texas school funding formula with particular attention
to English language learners. Journal of Education Finance, 39,
203-221.

Rubenstein, R., Schwartz, A. E., Stiefel, L., & Amor, H. B. H.
(2007). From districts to schools: The distribution of resources
across schools in big city school districts. Economics of
Education Review, 26, 532-545.

Rumberger, R. W., & Thomas, S. L. (2000). The distribution of
dropout and turnover rates among urban and suburban high
schools. Sociology of Education, 73, 39-67.

Satterthwaite, F. E. (1946). An approximate distribution of
estimates of variance components. Biometrics Bulletin, 2,

110-114.

Texas Education Agency. (2013). School finance 101: Funding
of Texas Public Schools. Retrieved from http://tea.texas.gov/
WorkArea/DownloadAsset.aspx?id=2147511834

Texas Public Information Act of 1993 § 552, 5 Texas Government
Code § 001-353 (2011).

U.S. Department of Education. (2009). The American Recovery
and Reinvestment Act of 2009: Education jobs and reform.
Retrieved from http://www?2.ed.gov/policy/gen/leg/recovery/
factsheet/overview.html

U.S. Office for Civil Rights. (2016). The civil rights data collec-
tion. Washington, DC: U.S. Department of Education.

VanTassel-Baska, J. (2010). The history of urban gifted education.
Gifted Child Today, 33(4), 18-27.

Verstegen, D. A. (2011). Public education finance systems in the
United States and funding policies for populations with spe-
cial educational needs. Education Policy Analysis Archives,
19(21).

Xu, R. (2003). Measuring explained variation in linear mixed
effects models. Statistics in Medicine, 22, 3527-3541.

Authors

JARET HODGES is a research associate at the Talent Identification
Program at Duke University. His research interests are in under-
served populations in education.

JULIANA TAY is a doctoral candidate at Purdue University. Her
research interests are in art education and identification of gifted
artists.

OPHELIE DESMET is a doctoral fellow at Purdue University. Her
research interests include underachievement, twice exceptionality,
creativity, and underrepresentation.

EMINE OZTURK is a doctoral fellow at Purdue University. Her
research interests include STEM education for gifted students.

NIELSEN PEREIRA is an assistant professor of gifted, creative,
and talented studies at Purdue University. His research interests
include conceptual, contextual, and measurement issues in the
identification of gifted and talented populations; design and assess-
ment of learning in varied gifted and talented education contexts;
and understanding gifted and talented student experiences in talent
development programs in and out of school.

11



