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The No Child Left Behind Act imposes sanctions on schools if the percent of students demonstrating proficiency on a high-stakes test falls below a state-wide pass rate.  While this system intends to improve public school performance, it also provides incentives for schools to focus educational resources on the marginal student rather than those on the tails of the ability distribution.  This paper compares the performance of students at schools facing immediate sanctions with those at non-sanction schools and finds that students on the tails of the ability distribution do worse as a result of the No Child Left Behind Act.
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Demands for school accountability and education reform culminated in the No Child Left Behind Act (NCLBA), the 2002 reauthorization and expansion of the Elementary and Secondary Education Act.  The NCLBA blends two prevailing schools of thought in improving K-12 education:  by holding school districts accountable for student performance and by providing expanded educational choices for students in failing schools, the proponents of the NCLBA hope to improve overall educational quality.  Whether or not this goal is accomplished, the NCLBA also provides incentives that may reduce academic achievement for some groups of students.  This paper describes these incentives and documents a resulting tradeoff that lowers academic growth for students at the tails of the ability distribution in favor of those in the center.  

The NCLBA institutes a system of performance goals that, if not met, trigger a set of sanctions increasing in severity as schools and districts fail to meet those goals in consecutive years.  Yet, as Ladd (2001) has suggested, any performance-based system is likely to suffer from a number of potential pitfalls.  For instance, the public has called upon schools to fulfill goals other than those emphasized by the NCLBA and these goals are likely to receive less attention under a performance-based system.
  Secondly, when goals are translated into empirical measures, there may be a weak connection between the goals and the measures.  For example, the presence of high-stakes exams encourages teaching specifically to the content of the exams thereby improving measured achievement without possible broader academic growth.
  Thirdly, as demonstrated in Hoerandner and Lemke (2006) and Krieg and Storer (2006), student performance on high-stakes exams is highly correlated with factors beyond the school’s control such as social-economic standing (SES).  If true, this leaves little room for educators to increase measured performance within the traditional school context.


Performance-based measures of school success are often open to manipulation of the tested population that results in increased test scores without increasing overall learning.  Figlio and Getzler (2002) find that Florida schools that are more likely to do poorly on high-stakes exams are also more likely to classify low-performing students as disabled, a group of students exempted from Florida’s testing program.  Similar manipulation with special education programs has been documented by Deere and Strayer (2001), Cullen and Reback (2002), and Jacob (2005).  In another instance of altering the composition of tested students, Figlio (2006) finds that during test weeks the duration of disciplinary suspensions for low-performing students in grades that face high-stakes tests increases.  A similar change in disciplinary suspensions did not occur in non-tested grades.  Another type of manipulation occurs when administrators alter school inputs during the testing period in hopes of achieving higher scores.  For example, Figlio and Winicki (2005) find that schools threatened with accountability sanctions increase the caloric content of their lunches on testing days.  A more direct example of this is outright cheating by teachers as documented by Jacob and Levitt (2003).

Unlike research examining the composition of students taking high-stakes exams, this paper investigates more subtle responses of school administrators to the incentives created by the NCLBA.  The NCLBA requires that schools make adequate yearly progress (AYP) toward educating all students.  AYP in the state of Washington, as it is in nearly all other states, is determined annually for each school by measuring the percent of students demonstrating proficiency relative to a state-wide performance standard on a high-stakes exam.  Schools with too few students demonstrating proficiency, that is schools with the percent of proficient students below what this paper refers to as the “pass rate,” do not make AYP and are subject to sanctions under NCLBA.  By focusing on a binary pass/no pass outcome, the NCBLA provides incentives to target educational resources toward students on the margin of demonstrating proficiency at the expense of students who either have little probability of demonstrating proficiency or who are nearly assured of doing so.  For instance, when deciding which extra-curricular activities to provide, a school administrator hoping to raise the fraction of students meeting the reading standard may opt for a reading program that targets marginal students rather than a program for accelerated readers.  Alternatively, an administrator may abandon curricula intended to help the lowest-tier students in favor of one that is more appropriate for students marginally below the standard.  Administrators may assign marginal students to strong teachers and other students to weaker teachers.  Whatever their specific response, this behavior, what I call “strategic instruction” can lead to lower achievement for students on the tails of the ability distribution.

To test for strategic instruction, this paper makes use of a low-stakes standardized exam to identify students placement on the academic ability distribution, sorts these students by their school’s potential to experience sanctions under the NCBLA, and then compares their subsequent annual academic growth on a high-stakes exam.  The resulting evidence is consistent with the presence of strategic instruction.  Specifically, students at either tail of the low-stakes exam, if they are at schools that are more likely to be sanctioned under NCLBA, gain less on the high-stakes exam than comparable peers at schools not facing sanctions.  This effect increases as schools face more severe sanctions and does not appear to be related to unobservable characteristics of the student’s school, district or location.

Before proceeding it should be noted that strategic instruction may not be an inefficient outcome.  If, prior to NCLBA, schools were over-expending resources on students at the tails of the ability distribution, then the NCLBA incentives may improve overall resource allocation.  Further, if building administrators respond to NCLBA incentives by introducing better targeted teaching techniques, better curriculum, or a more efficient use of resources, then the NCLBA may raise the level of all students.  However, reducing the performance of the high performing students negatively impacts higher education while reducing the achievement of low performing students may adversely impact K-12 schools as the NCLBA requirements tighten in future years.
Section 2:  The NCBLA and Student Testing in Washington


The NCLBA requires school districts to bring all students to the “proficient” level in reading and mathematics by the 2013-2014 school year.  In the meantime, individual schools must meet state adequate yearly progress (AYP) targets toward this goal for both their overall student population as well as for eight demographic subgroups.
  To make AYP, a number of states, including the state of Washington, measure the percentage of a school’s students who achieve an acceptable high stakes test score and compare this to the state-imposed pass rate.  Because the goal of the NCLBA is for all students to show proficiency in their subjects by the 2013-2014 school year, the pass rate increases each year until it reaches 100% in 2013.

As part of a move towards educational accountability, the state of Washington introduced the Washington Assessment of Student Learning (WASL), a statewide test of reading, writing, listening, and mathematics, in 1997.
  The WASL is the state of Washington’s high-stakes diagnostic tool used to identify AYP.  At the 4th, 7th, and 10th grades, the grades examined in this paper, the WASL tests mathematics, reading and writing.  In order to make consistent cross-year comparisons, student-level WASL scores have been normalized to mean zero and variance one.

In 2006 45.1% of 4th graders, 38.6% of 7th graders, and 45.1% of 10th graders demonstrated proficiency in math, reading, and writing.  In that year, 10.3% of schools offering 4th grade, 21.8% of schools offering 7th grade, and 35.9% of high schools had insufficient students demonstrating proficiency to be above the pass rate and hence did not make AYP.  AYP pass rates in Washington are calculated by first determining the cumulative twelve-year improvement needed between 2001-02 and 2013-14 in order to have 100% of all students demonstrate proficiency at the end of this period.  This total improvement is then evenly divided over the twelve year period.   For example, in the 2001-2002, 29.7% of 4th grade students were rated as math proficient under the NCLBA.  If this figure rises by 5.86 percentage points in each of the subsequent 12 school years, the goal of 100% proficiency would be attained by 2013-2014.  Thus, the mathematics pass rate required to make AYP in the 2002-03 school year was 29.7%+5.86% = 35.56%.  A school with fewer than 35.56% of their overall student body demonstrating math proficiency in the 2002-2003 would be classified as not meeting AYP.
  Finally, AYP is granted only if 95% of all continuously enrolled students at grade level take the WASL.

The NCLBA prescribes specific penalties for schools receiving Title I funds that fail to meet AYP but allows states to determine the structure of penalties for non-Title I schools.  For example, in the case of Title I schools that fail to make AYP for two years in a row, students in the school must be allowed to transfer to a school in the same district that makes AYP.  In this case, the NCLBA requires that up to 5 percent of the district’s Title I funds must be used to pay for transfer students’ transportation.   Schools failing to show improvement over three years are required to provide supplemental educational services including private tutoring.  Those failing over a longer time period are required to take action that may include replacing teachers or administrators, and in the extreme, loss of local governance.  This increased scope of sanctions for schools failing to make AYP consecutively is later used to test the presence of strategic instruction.  However, as Figlio and Lucas (2004) point out, schools performing poorly on state assessments impact not only themselves but also their communities through diminished property values.  Thus, schools face considerable incentives to improve their measured performance on high stakes tests.

In addition to the WASL, Washington students take the Iowa Test of Basic Skills (ITBS).  The Iowa tests are standardized exams identifying a student’s developmental level and measuring annual academic growth.  The ITBS is given in Washington near the end of the student’s 3rd, 6th, and 9th grade years, the year prior to the WASL.
  Using the ITBS has a number of advantages.  First, since the ITBS is not employed as a tool to determine AYP it is likely not the focus of “teaching to the test,” and since the ITBS is given the year previous to the WASL it can be used as a proxy for student ability.  As such, this paper compares the academic progress of students from the time of taking the ITBS to their completion of the WASL.  Unlike the WASL, the ITBS data used in this paper measures only the national percentile at which a student scored.  Thus, all reference to ITBS scores in this paper are on a 1 to 99 scale.

Optimally, a researcher would compare schools under the NCLBA with those that were not impacted by the NCLBA to test if strategic instruction took place.  But, since all public schools in Washington are subject either to the NCLBA, state-level sanctions tied to NCLBA, or both, there is no direct control group with which to compare strategic instruction practices.  However, schools having failed to make AYP in prior years are more likely to change instruction strategies in future years in order to avoid the increasing sanctions for failing AYP.  Thus, the first method used to identify the impact of the NCLBA is to compare schools that made AYP in the past with those that did not.  A second method is to utilize the fact that both the ITBS and WASL have been given in Washington since the mid-1990s.  If the NCLBA creates strategic instructional behavior, then different WASL outcomes should be found when comparing pre- and post-NCLBA test scores.  Both methods are introduced in the following sections.
Data


The data employed in this paper consists of four cohorts of paired observations of mathematics ITBS/WASL scores for 3rd/4th, 6th/7th, and 9th/10th students.  The first observed cohorts of 3rd, 6th, and 9th graders took the ITBS in the spring of 2001 and the WASL in the spring of 2002.  The final observed cohort took the ITBS in 2004 and the WASL in 2005.  The state of Washington did not define AYP until after the spring of 2002 and only notified buildings of their AYP status after the next school year commenced, hence the first two cohorts began the school year in which they took the WASL before building administrators knew their AYP status; administrators had little ability to pursue strategic instruction for those cohorts.  Students in the final two cohorts began their WASL-year after schools knew their AYP status and administrators were in a better position to pursue strategic instruction.  This heterogeneity between the two sets of cohorts presents one method of identifying the impact of the NCLBA.

As a first attempt to investigate strategic instruction, the final two cohorts are examined--the cohorts who took the WASL in buildings under which the administrator knew the AYP status prior to the beginning of the school year.  After excluding special education students and those with missing observations, the pooled number of students observed in the last two cohorts at the 3rd/4th grade level is 108,441, at the 6th/7th level 108,615, and at the 9th/10th level 114,147.  This represents between 67.8% (6th/7th grade) and 68.7% (9th/10th) grade of all Washington public school students.
  For each grade-year, students are divided into two categories:  students at schools that made AYP in the previous year and students at schools which failed to make AYP in the previous year.  If a building administrator fails to make AYP and reacts strategically the following year by focusing on the marginal student, the gains made by students in the tails of the ITBS distribution will be relatively smaller than those made at AYP schools.


One method of examining the impact of AYP on student learning is to divide students into quintiles based upon their ITBS score and then examine their subsequent WASL performance.  Table 1, Panel A does this by comparing student performance from the last two observed cohorts at schools that made AYP versus those at schools that did not.  Consider the experience of fourth graders first.  The average WASL score of fourth graders who previously scored in the lowest quintile of the ITBS and who attend schools making AYP is 1.243 standard deviations below the WASL mean.  Similar students in buildings not making AYP expect to score 1.511 standard deviations below the mean; .268 standard deviations worse than their peers at AYP schools.  However, this difference shrinks for students in the center of the distribution to a minimum of .180 standard deviations at the fourth quintile.  For students scoring in the highest quintile of the ITBS, the difference grows to over one-third of a standard deviation indicating that bright students in AYP schools do significantly better than their peers at non-AYP schools.  The results for seventh grade students are similar; students on the ends of the ITBS distribution at AYP schools score gain more than their peers in the middle of the distribution and score significantly better than students at non-AYP schools.  Interestingly, this pattern does not hold for students in high schools.

A second method for investigating the impact of the NCLBA is to examine student performance at the same sets of schools prior to the announcement of AYP, that is for the first two observed cohorts of students.  If the differences in Panel A are driven by the characteristics of schools rather than strategic decisions of administrators, the differences across ITBS performance for students prior to learning AYP status should be similar to those presented in Panel A.  Panel B of Table 1 compares the performance of the first two cohorts in the data set; that is for students at schools who have yet to learn their AYP status.  Unlike student performance in the final two cohorts at the fourth grade level, the difference between WASL performance at schools that will make future AYP and those that will not does not change systematically across ITBS quintiles.  The same is true for tenth graders, where there was no difference for the last two cohorts.  The seventh grade differences follow a pattern similar to the differences found in Panel A.  Taken as a whole, Table 1 suggests the presence of strategic instruction at the primary and perhaps middle school grades but not in high schools.

A number of authors demonstrate that characteristics of students at schools failing to make AYP are substantially different than those at AYP schools.
  This likely accounts for the persistent higher WASL scores at AYP schools relative to non-AYP schools demonstrated in Table 1.  If student characteristics are correlated with academic growth at the tails of the ITBS distribution, then the results in Table 1 may not demonstrate a strategic response of administrators to AYP determination.  For instance, if students of high social-economic status (SES) are more likely to attend an AYP school, are more likely to score highly on the ITBS, and are more likely to make large gains on the WASL, then one would expect to see the differences at the upper end of the ITBS distribution found in Panel A of Table 1.  A similar argument applies for low SES students and the lower end of the ITBS distribution.  The next section introduces a regression model examining the impact of the ITBS on the WASL while controlling for student and school characteristics that confound the determination of strategic instruction.
Econometric Strategy


To test for strategic instruction practices, consider the regression:
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where WASLibt is student i’s test score in building b during time period t.  Xibt is a matrix of student-specific control variables, Zbt represents a matrix of time-varying building control variables, and Bb and Tt are building and period fixed effects.  The student and building control variables are listed in Table 2.  The impact of the student’s previous ITBS score on their WASL performance is governed by a polynomial where the number of polynomial terms is determined through search that minimizes the Akaike Information Criterion.  Equation (1) is first estimated for each of the three grade pairs observed at two types of schools:  those making AYP in the past year and those not making AYP in the past year.  Using the regression results and the sample means of X and Z, predicted WASL scores are then determined and compared for students at the two building types.

Do administrators respond strategically to past AYP determination?  The top panel of Table 3 presents the regression estimates of the WASL score at various ITBS percentiles for the last two cohorts of observed fourth grade students (the cohorts for which administrators knew their AYP status prior to the beginning of the academic year).  For fourth graders in the center of the ITBS distribution, there is no statistical difference in conditional WASL performance based upon their school making or failing to make AYP in prior years.  However, there is evidence that students in the tails of the ITBS distribution have differential outcomes based upon their school classification.  For instance, a student at the 95th ITBS percentile in a school that made AYP last year is expected to score .97 standard deviations above the WASL mean while a similar student in a non-AYP school is expected to score .88 standard deviations above average.  A similar sized difference occurs for students at the fifth percentile of the ITBS distribution.  A student at this level of ITBS in an AYP school is expected to score 1.39 standard deviations below the state WASL average; those in non-AYP schools score 1.52 standard deviations below average.  To put these differences in perspective, the black-white WASL gap estimated in the fixed-effects regression preliminary to the kernel procedure (presented in the appendix) is .125 WASL standard deviations; roughly the same conditional difference as occurs between AYP and non-AYP students at the 5th percentile of the ITBS test.

A comparable pattern is observed for students taking the 7th grade WASL.  The middle panel of Table 3 demonstrates that 7th grade WASL outcomes diverge below the 25th and above the 75th ITBS percentiles.  At the tails of the ITBS distribution, students at AYP schools perform significantly better than their peers by .07 (5th ITBS percentile), .08 (10th ITBS percentile), .10 (90th percentile) and .15 standard deviations (95th percentile).  However students in the center of the ITBS distribution show no statistical difference in WASL outcome based upon their building classification.

While there is substantial difference between students in the tails of the ITBS distribution in primary and middle school grades, there is little evidence that WASL performance differs systematically by high school AYP status.  The bottom panel of Table 3 presents results for the 10th grade WASL.  No difference occurs for students at the lower end of the distribution and students at non-AYP schools do better, though not statistically, than those at AYP schools at the upper end of the distribution.  The lone statistically significant difference occurs at the 50th ITBS percentile where students at AYP schools perform, on average, one-twentieth of a standard deviation better than their non-AYP peers.  One potential explanation for these findings is the more specialized education high schools offer relative to elementary schools.  High and low ability students may not suffer as much at non-AYP high schools as long as those high schools continue to provide a range of courses that match the needs of different ability students.

Under the NCLBA, failing to make AYP for consecutive years brings about increasing sanctions upon the school and district.  Thus, administrators failing to make AYP for consecutive years have greater incentive to perform strategic instruction.  Table 4 reproduces the above analysis after eliminating all schools that failed to make AYP for only one of the two previous years.  Thus Table 4 compares schools that made AYP for the two prior consecutive years with those that failed the two prior consecutive years.
  Other than slightly larger differences in WASL performance at the lower tail of the ITBS distribution, results for the 4th graders are similar to those with the full sample.  Results for the 7th graders are qualitatively similar although the differences in WASL scores at the 10th and 90th ITBS percentiles doubles and that at the 75th percentile quintuples and becomes statistically significant.  The largest change appears for the 10th graders who, at AYP schools and the highest ITBS percentiles, make considerable gains relative to their peers at non-AYP schools.  For all three grades students in the middle of the ITBS range demonstrate little or no difference based upon previous school performance suggesting strategic instruction is taking place.
Alternative Explanations


One possibility for these findings is that unobserved characteristics of schools account for both AYP determination and the impact of learning at the tails of the ITBS distribution.  For instance, consider the example given earlier where high SES students tend to make larger gains on the WASL, are more likely to score high on the ITBS, and are more likely to attend AYP schools.  Since the regressions of equation (1) contain weak proxies for SES (presence of a computer at home, English spoken at home, parental education), the possibility continues to exist that an unobservable variable, and not strategic instruction, accounts for the differences in WASL performance at the ITBS tails.


To investigate this possibility, the two cohorts observed prior to the implementation of the NCLBA are examined using the regression technique explained above.  Table 5 presents WASL estimates for students in schools that had yet to learn their AYP status.  Other than one instance (the 25th percentile of the 4th grade) for all three sets of grades examined, the estimated WASL scores of students who will attend AYP schools and who are at the tails of the ITBS distribution are within standard confidence intervals of the non-AYP estimates.  In other words, there is little systematic difference in the impact of the ITBS on the WASL score by school-type prior to the implementation of the NCLBA.

A second possible explanation for these findings is that the composition of students taking the exam differs between AYP and non-AYP schools and this difference is not accounted for by the independent variables used in the regressions.  This concern has been addressed by a number of authors, especially with regard to school placement of students into special education programs. 
  However, the special education argument is implausible in this case.  The data presented above omits students in special education programs.  If schools in danger of sanctions under NCLBA are more likely to assign students to special education, then the conditional WASL performance for those students that remain should be higher than that at AYP schools.  However, as shown in Tables 3 and 4, at the low end of the ITBS distribution where this effect is most likely the strongest, exactly the opposite is found.


A third concern is that the polynomial regressions used, even after employing a large number of polynomial terms, impose a structure on the results that generate the findings of strategic instruction.  To check for this possibility, consider a variant to equation (1):

(2)
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In this case, f(ITBSibt) is estimated using a kernel regression.
  The benefit of employing this estimator is flexibility; a priori no structural relationship between the ITBS and WASL is assumed.  Rather, this technique allows the data to determine the shape of the regression function rather than the researcher employing limiting conditions that may predetermine the outcome of the regression.  A kernel regression is an example of a non-parametric “local” regression.  Local regressions employ all observations of an independent variable within a given distance (the bandwidth) of a chosen value and regress these against the dependent variable.  Values of the independent and dependent variables that are further from the chosen point are weighted less than points nearer.  The weighting procedure is typically done with a “kernel” function; in this case weights are computed using the normal distribution.  After estimating the local regression, a new value of the independent variable is chosen and the process is repeated.  The resulting kernel regression combines all local regressions to yield point estimates of the dependent variable throughout the values of the independent variable.


The results of the kernel regressions corresponding to the findings of Table 3 appear in Figures 1 through 3.  Consider Figure 1 first.  This presents the results of two kernel regressions at the 4th grade level:  one for schools having made AYP in the prior year and the other for schools not recently making AYP.  The estimated WASL scores and their corresponding differences at each type of school are similar to those presented in Table 3.  These differences are large for low and high ITBS percentiles and small for intermediate percentiles.  A similar pattern exists for the 7th grade results although compared to the polynomial regression, the differences are larger at the lower tail of the ITBS distribution in the kernel regression.  The 10th grade kernel results are also similar to those found in Table 3 using the polynomial technique.  For the 10th grade kernel results , the largest difference occurs at the 50th percentile (just as with the polynomial results) and there is little difference at any of the other percentiles.  Given these consistent results between the kernel and polynomial techniques, it appears that the finding of strategic instruction is invariant to econometric technique chosen.
Discussion and Conclusions


This paper demonstrates that student performance on a high-stakes test is adversely impacted by the NCLBA.  Specifically, because the NCLBA provides incentives to focus on the marginal student, students on the tails of the ability distribution gain less at schools in immediate danger of being sanctioned under the NCLBA.  The size of these losses for elementary students in schools who just failed to make AYP are roughly equivalent to the conditional black-white test gap and potentially larger for students at schools that repeatedly fail to make AYP.  These differences did not appear prior to the NCLBA suggesting that these findings are the result of the NCLBA and not driven by unobserved, omitted variables.  Further, it is possible that these findings actually under-estimate the true impact of the NCLBA.  Consider a school that marginally made AYP in the previous year.  Because the required pass-rate rises each year, should this school fail to increase the percentage of student passing, it would fail to make AYP in subsequent years.  A school in this position would have incentive to perform strategic instruction yet, under the techniques employed in this research, would have been considered an AYP school.  Thus, the estimated differences reported in this work between student performance at AYP and non-AYP schools is best thought of as a lower bound. 


While the tradeoff of resources from students at the tails of the ability distribution to those in the center may be unappealing from a parental standpoint, it is not obvious that this behavior is an inefficient use of resources.  For instance, if, prior to the NCLBA, schools over-emphasized learning for student on these tails, then the decision of administrators to focus on the marginal student may re-direct resources to a more efficient use.  On the other hand, it is possible to evaluate school performance in a way that does not provide as strong an incentive to redirect resources from students at the tails.  For example, rather than evaluating schools using an aggregated pass rate, one could measure individual student growth conditional upon prior test scores.  Students could be grouped according to prior ability (perhaps highly-capable learners, “average” learners, etc.) and then schools evaluated on the growth of students within each group. 

The ramifications of the current incentive structure can, in the future, be large for both students and schools.  By neglecting students in the lower tail of the ability distribution, schools may raise their chance of making AYP this year, but fail to make AYP in the future as the required pass-rate converges to 100% and their low-ability students have been previously poorly prepared to succeed.  Further, the schools most likely to fail to make AYP in Washington are those that serve minorities, low income areas, and urban centers.  By causing fewer resources to be spent on their most talented students, these schools lower the future probability of academic and job market successes of the very minorities that the NCLBA proposes to help.  Finally, if the most talented students are also those that have more opportunities to be educated outside of public schools, the reduction in attention these students receive may drive them from public schools and further reduce the chances of making future AYP.

This paper sidesteps two issues that require further future investigation.  First, AYP determination is more complex than addressed.  While this paper examines the pass rate of a school’s entire student body, AYP is granted only if students in each of 8 demographic subgroups achieve the pass rate.  Thus, a school with too many Hispanics that cannot achieve proficiency on the high-stakes exam will not make AYP even if the percent of all students showing proficiency is above the pass rate.  Under the strategic instruction hypothesis, this design can lead to focusing attention both within demographic groups and across demographic groups.  For instance, an administrator of the school with too few Hispanics demonstrating proficiency might shift resources from the general population in favor of programs that target Hispanics.  Potentially, this type of resource shifting could increase learning for students in a particular demographic group at the expense of those in the general population.

The second issue has to do with the minimum size of demographic group required to determine non-AYP.  Under the NCLBA, schools with fewer than 30 students in any demographic group automatically receive AYP for that group.  Thus, a school with n<30 students in the federally proscribed demographic group will automatically make AYP.  As this reduces the incentives to strategically instruct at small schools, it does introduce other dimensions for strategic response.  For instance, school districts may change attendance boundaries so no single school has more than 30 students in a demographic group at a particular school.  As a matter of fact, some school programs that target a particular group of students, for instance English as a Second Language, might be moved from one school to another each year so as to reduce the probability of failing to make AYP in multiple successive years.  This incentive may also encourage districts to open additional schools in order to reduce enrollment of demographic groups below the federal threshold.
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	Table 1:  Means, Variances, and Paired t-Test Results of Student WASL Scores

	
	
	Panel A:  Cohorts Where AYP is Known
	Panel B:  Cohorts Where AYP is Unknown

	
	Student ITBS Quintile
	Schools Making AYP in Previous Year
	
	Schools Failing to Make AYP in Previous Year
	Difference
	Schools Making AYP in Subsequent Year
	
	Schools Failing to Make AYP in Subsequent Year
	Difference

	3rd/4th
	Lowest Quintile
	-1.243

(.714)
	>
	-1.511

(.749)
	.268
	-1.148

(.782)
	>
	-1.430

(.741)
	.282

	
	Second Quintile
	-.646

(.621)
	>
	-.877

(.637)
	.231
	-.564

(.665)
	>
	-.914

(.635)
	.350

	
	Middle Quintile
	-.216

(.586)
	>
	-.426

(.582)
	.210
	-.182

(.619)
	>
	-.475

(.609)
	.293

	
	Fourth Quintile
	.202

(.601)
	>
	.022

(.580)
	.180
	.207

(.619)
	>
	-.051

(.600)
	.258

	
	Highest Quintile
	.851

(.740)
	>
	.507

(.633)
	.344
	.843

(.732)
	>
	.492

(.754)
	.351

	6th/7th
	Lowest Quintile
	-1.230

(.663)
	>
	-1.341

(.617)
	.111
	-1.149

(.618)
	>
	-1.360

(.600)
	.211

	
	Second Quintile
	-.673

(.546)
	>
	-.563

(.548)
	.110
	-.562

(.548)
	>
	-.727

(.508)
	.165

	
	Middle Quintile
	-.085

(.508)
	>
	-.128

(.504)
	.043
	-.111

(.519)
	>
	-.267

(.516)
	.156

	
	Fourth Quintile
	.398

(.520)
	>
	.325

(.498)
	.073
	.397

(.551)
	>
	.182

(521)
	.215

	
	Highest Quintile
	1.105

(.643)
	>
	.878

(.527)
	.227
	1.154

(.666)
	>
	.896

(.615)
	.258

	9th/10th
	Lowest Quintile
	-1.276

(.711)
	>
	-1.370

(.644)
	.094
	-1.199

(.674)
	>
	-1.336

(.622)
	.137

	
	Second Quintile
	-.809

(.630)
	>
	-.914

(.563)
	.105
	-.771

(.604)
	>
	-.923

(.595)
	.152

	
	Middle Quintile
	-.332

(.575)
	>
	-.497

(.562)
	.165
	-.331

(.558)
	>
	-.493

(.553)
	.162

	
	Fourth Quintile
	.240

(.553)
	>
	.085

(1751)
	.155
	.208

(.572)
	>
	.056

(.583)
	.152

	
	Highest Quintile
	.986

(.618)
	>
	.855

(.657)
	.131
	.494

(1.061)
	>
	.335

(1.154)
	.164


Notes:  Standard deviations in parenthesis.  > indicates the result of a paired t-tests performed at the 99% level of confidence.
	Table 2:  List of Independent Variables Used in the Semi-Parametric Estimation of Equation (6)

	
	Variable
	3rd/4th Grade
	6th/7th Grade
	9th/10th Grade
	Type

	Student-Specific Control Variables
	Year of enrollment in building
	(
	(
	(
	3 binary variables

	
	Gender
	(
	(
	(
	1 binary variable

	
	Moved to school in middle of year
	(
	
	(
	1 binary variable

	
	Has a computer at home
	(
	
	(
	1 binary variable

	
	Uses a computer at school
	(
	
	(
	1 binary variable

	
	Frequency of reading for fun
	(
	
	
	4 binary variables

	
	Has been held back at least one grade
	(
	
	(
	1 binary variable

	
	Frequency of television watching
	(
	
	(
	7 binary variables

	
	English spoken at home
	(
	
	(
	2 binary variables

	
	Ethnicity
	(
	(
	(
	7 binary variables

	
	Frequency of parental help on homework
	
	(
	(
	4 binary variables

	
	School attendance
	
	(
	(
	4 binary variables

	
	Illegal drug use
	
	(
	(
	4 binary variables

	
	Level of school spirit
	
	(
	(
	4 binary variables

	
	Student perception of violence in school
	
	(
	(
	4 binary variables

	
	Educational goals
	
	
	(
	11 binary variables

	
	Mother’s education
	
	
	(
	6 binary variables

	
	Father’s education
	
	
	(
	6 binary variables

	
	Frequency of athletic participation
	
	
	(
	5 binary variables

	
	Frequency of homework
	
	
	(
	6 binary variables

	
	Grade point average
	
	
	(
	8 binary variables

	
	Alcohol use
	
	
	(
	4 binary variables

	
	Plans after graduation
	
	
	(
	6 binary variables

	Building Variables
	Percent of students on free/reduced lunch
	(
	(
	(
	Continuous variable

	
	Percent of building’s teachers with Masters degree
	(
	(
	(
	Continuous variable

	
	Building’s student per teacher ratio
	(
	(
	(
	Continuous variable

	
	Building’s average teacher years of experience
	(
	(
	(
	Continuous variable

	
	Building fixed effects
	(
	(
	(
	

	
	Period fixed effects
	(
	(
	(
	

	
	N
	108,441
	108,615
	114,147
	


	Table 3:  Expected WASL Scores from Polynomial Fixed-Effects Regression

	
	ITBS Percentile
	Expected WASL at AYP Schools
	Expected WASL at non-AYP Schools
	Difference

	4th Grade
	5th
	-1.39
	-1.52
	.13**

	
	10th
	-1.22
	-1.27
	.05*

	
	25th
	-.77
	-.75
	-.02

	
	50th
	-.22
	-.26
	.04

	
	75th
	.24
	.28
	-.04

	
	90th
	.73
	.70
	.03

	
	95th
	.97
	.87
	.10**

	7th Grade
	5th
	-1.38
	-1.45
	.07**

	
	10th
	-1.17
	-1.25
	.08**

	
	25th
	-.71
	-.75
	.04

	
	50th
	-.09
	-.10
	.01

	
	75th
	.47
	.45
	.02

	
	90th
	1.03
	.93
	.10**

	
	95th
	1.29
	1.14
	.15**

	10th Grade
	5th
	-1.19
	-1.19
	0

	
	10th
	-1.06
	-1.06
	0

	
	25th
	-.74
	-.74
	0

	
	50th
	-.31
	-.36
	.05*

	
	75th
	.27
	.25
	.02

	
	90th
	.68
	.70
	-.02

	
	95th
	.89
	.93
	-.04


Notes:  ** (*) represent statistical differences at the 1% (5%) level.  4th grade regressions use 12 polynomials in ITBS for AYP and 10 polynomials in ITBS for non-AYP schools.  7th grade regressions use 10 polynomials in AYP and 6 polynomials for non-AYP schools.  10th grade regressions use 12 polynomials in AYP and 4 polynomials for non-AYP schools.
	Table 4:  Expected WASL Scores from Polynomial Fixed-Effects Regression, Schools Either Always

Making or Never Making AYP

	
	ITBS Percentile
	Expected WASL at AYP Schools
	Expected WASL at non-AYP Schools
	Difference

	4th Grade
	5th
	-1.40
	-1.55
	.15**

	
	10th
	-1.16
	-1.24
	.08**

	
	25th
	-.77
	-.77
	0

	
	50th
	-.24
	-.26
	.02

	
	75th
	.25
	.30
	-.05

	
	90th
	.69
	.66
	.03

	
	95th
	.97
	.88
	.09**

	7th Grade
	5th
	-1.40
	-1.44
	.04*

	
	10th
	-1.20
	-1.29
	.09**

	
	25th
	-.68
	-.78
	.10**

	
	50th
	-.09
	-.09
	0

	
	75th
	.47
	.36
	.11**

	
	90th
	1.03
	.84
	.19**

	
	95th
	1.29
	1.11
	.18**

	10th Grade
	5th
	-1.17
	-1.13
	-.04

	
	10th
	-1.04
	-1.01
	-.03

	
	25th
	-.71
	-.71
	0

	
	50th
	-.28
	-.36
	.08*

	
	75th
	.28
	.30
	-.02

	
	90th
	.69
	.63
	.06**

	
	95th
	.96
	.74
	.22**


Notes:  ** (*) represent statistical differences at the 1% (5%) level.  4th grade regressions use 12 polynomials in ITBS for AYP and 9 polynomials in ITBS for non-AYP schools.  7th grade regressions use 10 polynomials in AYP and 5 polynomials for non-AYP schools.  10th grade regressions us 10 polynomials in AYP and 7 polynomials for non-AYP schools.

	Table 5:  Expected WASL Scores from Polynomial Fixed-Effects Regression, Schools that Will

or Will Not Make AYP

	
	ITBS Percentile
	Expected WASL at AYP Schools
	Expected WASL at non-AYP Schools
	Difference

	4th Grade
	5th
	-1.33
	-1.36
	.03

	
	10th
	-1.14
	-1.18
	.04

	
	25th
	-.66
	-.73
	.07*

	
	50th
	-.15
	-.17
	.02

	
	75th
	.27
	.29
	-.02

	
	90th
	.73
	.73
	0

	
	95th
	.95
	.94
	.01

	7th Grade
	5th
	-1.30
	-1.26
	-.04

	
	10th
	-1.12
	-1.09
	-.03

	
	25th
	-.66
	-.61
	-.05

	
	50th
	-.09
	-.05
	-.04

	
	75th
	.49
	.52
	-.03

	
	90th
	1.08
	1.09
	-.01

	
	95th
	1.34
	1.34
	0

	10th Grade
	5th
	-1.12
	-1.14
	.02

	
	10th
	-1.00
	-1.03
	.03

	
	25th
	-.69
	-.74
	.05

	
	50th
	-.33
	-.34
	.01

	
	75th
	.22
	.21
	.01

	
	90th
	.67
	.68
	-.01

	
	95th
	.94
	.94
	0


Notes:  ** (*) represent statistical differences at the 1% (5%) level.  4th grade regressions use 10 polynomials in ITBS for AYP and 6 polynomials in ITBS for non-AYP schools.  7th grade regressions use 9 polynomials in AYP and 4 polynomials for non-AYP schools.  10th grade regressions us 8 polynomials in AYP and 5 polynomials for non-AYP schools.

Figure 1:  3rd Grade ITBS Impact on 4th Grade WASL
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	ITBS Percentile

Expected WASL at AYP Schools

Expected WASL at non-AYP Schools

Difference

5th
-1.30
-1.41
.11
10th
-1.11
-1.23
.12
25th
-.68
-.72
.04
50th
-.14
-.17
.03
75th
.28
.30
-.02
90th
.76
.70
.06
95th
.99
.90
.09



Figure 2:  6th Grade ITBS Impact on 7th Grade WASL 
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	ITBS Percentile

Expected WASL at AYP Schools

Expected WASL at non-AYP Schools

Difference

5th
-1.39
-1.51
.12
10th
-1.19
-1.32
.13
25th
-.69
-.79
.10
50th
-.11
-.14
.03
75th
.47
.44
.03
90th
1.03
.92
.11
95th
1.29
1.14
.15



Figure 3:  9th Grade ITBS Impact on 10th Grade WASL
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	ITBS Percentile

Expected WASL at AYP Schools

Expected WASL at non-AYP Schools

Difference

5th
-1.17
-1.20
.03
10th
-1.05
-1.06
.01
25th
-.73
-.75
.02
50th
-.30
-.36
.06
75th
.26
.24
.02
90th
.68

.69
-.01
95th
.90
.92
-.02



Appendix
Table A1:  Preliminary Regressions to Table 3, AYP Schools
	
	
	4th Grade WASL
	7th Grade WASL
	10th Grade WASL

	Student Characteristics
	ITBS
	.036**
(.017)
	.042**
(.018)
	.019**
(.008)

	
	ITBS2
	.005
(.003)
	.009**
(.003)
	.012***
(.001)

	
	ITBS3
	-.0006***
(.0002)
	-.001***
(.0004)
	-.001***
(.0002)

	
	ITBS4
	.0002***

(9.63e-06)
	.00009***
(.00002)
	.0001***
(.00001)

	
	ITBS5
	-4.96e-07***

(1.83e-07)
	-3.72e-06***
(7.69e-07)
	-4.13e-06***
(7.26e-07)

	
	ITBS6
	-3.32e-09

(3.11e-09)
	8.54e-08***
(1.64e-08)
	8.30e-08***
(1.66e-08)

	
	ITBS7
	5.05e-11

(8.44e-11)
	-1.22e-09***
(2.20e-10)
	-7.75e-10***
(2.03e-10)

	
	ITBS8
	2.50e-12

(2.19e-12)
	1.08e-11***
(1.81e-12)
	-2.39e-12
(1.59e-12)

	
	ITBS9
	-9.16e-14***

(3.04e-14)
	-5.18e-14***
(8.35e-15)
	1.46e-13***
(3.15e-14)

	
	ITBS10
	1.19e-15***

(2.54e-16)
	1.07e-16***
(1.65e-17)
	-1.61e-15***
(3.51e-16)

	
	ITBS11
	-7.25e-18***

(1.19e-18)
	
	8.11e-18***
(1.85e-18)

	
	ITBS12
	1.72e-20***

(2.38e-21)
	
	-1.62e-20***
(3.89e-21)

	
	Enrolled in building last year
	-.041***

(.009)
	-.019**

(.008)
	-.031***

(.009)

	
	Enrolled in building 2 years ago
	-.013*

(.007)
	.004

(.007)
	-.021***

(.007)

	
	Enrolled in building 3 years ago
	-.011

(.008)
	-.011

(.013)
	-.011

(.008)

	
	Changed school during this year
	-.058***

(.006)
	
	-.074***

(.007)

	
	Male
	-.076***

(.003)
	-.064***

(.003)
	.013***

(.003)

	
	Owns computer at home
	.051***

(.006)
	
	.045***

(.008)

	
	Uses a computer at school
	.020***

(.004)
	
	-.025***

(.007)

	
	Sometimes reads for fun
	-.026***

(.005)
	
	


Table A1:  Continued
	
	
	4th Grade WASL
	7th Grade WASL
	10th Grade WASL

	Student Characteristics
	Never reads for fun
	-.073***

(.005)
	
	

	
	Has been held back at least one grade
	-.097***

(.006)
	
	-.102

(.006)

	
	Student is White
	.020

(.054)
	.065

(.043)
	.196***

(.039)

	
	Student is Hawaiian
	.137**

(.065)
	.039

(.054)
	.167***

(.051)

	
	Student is multiracial
	.002

(.067)
	-.027

(.057)
	.109*

(.063)

	
	Parents never help with homework
	
	.059***

(.005)
	.172***

(.006)

	
	Parents help with homework once per month
	
	.119***

(.004)
	.159***

(.006)

	
	Parents help with homework once per week
	
	.063***

(.004)
	.083***

(.006)

	
	Student has serious absentee problem
	
	-.054***

(.008)
	-.047***

(.008)

	
	Student has moderate absentee problem
	
	.005

(.004)
	-.008

(.005)

	
	Student has minimal absentee problem
	
	.016***

(.003)
	.002

(.005)

	
	Student has serious drug problem
	
	-.064***

(.006)
	.011

(.007)

	
	Student has moderate drug problem
	
	-.051***

(.008)
	.023***

(.006)

	
	Student has minimal drug problem
	
	-.008

(.005)
	.020***

(.006)

	
	Student has serious school spirit problem
	
	-.008

(.006)
	.013***

(.005)

	
	Student has moderate school spirit problem
	
	.011**

(.004)
	.026***

(.004)

	
	Student has minimal school spirit problem
	
	.019***

(.003)
	.019***

(.004)

	
	Student has serious violence problem
	
	-.016**

(.006)
	-.044***

(.007)

	
	Student has moderate violence problem
	
	.018***

(.005)
	-.009

(.005)

	
	Student has minimal violence problem
	
	.021***

(.003)
	.004

(.004)

	
	Student has serious alcohol problem
	
	
	-.025***

(.007)


Table A1:  Continued

	
	
	4th Grade WASL
	7th Grade WASL
	10th Grade WASL

	Student Characteristics
	Student has moderate alcohol problem
	
	
	-.010

(.006)

	
	Student has minimal alcohol problem
	
	
	.006

(.005)

	
	Long range plan to complete high school only
	
	
	-.115***

(.013)

	
	Long range plan to complete vocational school
	
	
	-.012

(.012)

	
	Long range plan to attend college
	
	
	-.002

(.013)

	
	Long range plan to complete college
	
	
	.058***

(.012)

	
	Long range plan to attend a graduate program
	
	
	.077***

(.013)

	
	Immediate plan to attend vocational school
	
	
	.021***

(.008)

	
	Immediate plan to attend community college
	
	
	.012**

(.005)

	
	Immediate plan to attend 4 year college
	
	
	.037***

(.004)

	
	Immediate plan to join military
	
	
	-.002

(.007)

	
	Immediate plan to remain at home
	
	
	.018

(.011)

	
	Father completed high school
	
	
	.004

(.005)

	
	Father completed vocational school
	
	
	.013**

(.005)

	
	Father attended college
	
	
	.005

(.007)

	
	Father completed college
	
	
	.042***

(.006)

	
	Father completed a graduate degree
	
	
	.038***

(.006)

	
	Mother completed high school
	
	
	.010*

(.005)

	
	Mother completed vocational school
	
	
	.011**

(.005)

	
	Mother attended college
	
	
	-.002

(.007)

	
	Mother completed college
	
	
	.034***

(.006)


Table A1:  Continued

	
	
	4th Grade WASL
	7th Grade WASL
	10th Grade WASL

	Student Characteristics
	Mother completed a graduate degree
	
	
	.026***

(.007)

	
	English is only spoken at home
	
	
	-.023***

(.006)

	
	English is sometimes spoken at home
	
	
	-.035***

(.006)

	
	Student plays one sport
	
	
	.010**

(.004)

	
	Student plays two sports
	
	
	.024***

(.005)

	
	Student plays three sports
	
	
	.036***

(.005)

	
	Student plays four or more sports
	
	
	.055***

(.005)

	
	Student feels safe at school most of the time
	
	
	-.001

(.003)

	
	Student feels safe at school some of the time
	
	
	-.057***

(.005)

	
	Student never feels safe at school
	
	
	-.046***

(.008)

	
	Student spends one hour on homework per week
	
	
	.009

(.006)

	
	Student spends two hours on homework per week
	
	
	.043***

(.006)

	
	Student spends three hours on homework per week
	
	
	.079***

(.005)

	
	Student spends four to six hours on homework per week
	
	
	.106***

(.005)

	
	Student spends seven to nine hours on homework per week
	
	
	.156***

(.007)

	
	Student spends ten or more hours on homework per week
	
	
	.171***

(.008)

	
	GPA 3.3 to 3.7
	
	
	-.191***

(.004)

	
	GPA 3.0 to 3.3
	
	
	-.274***

(.005)

	
	GPA 2.7 to 3.0
	
	
	-.333***

(.005)

	
	GPA 2.3 to 2.7
	
	
	-.347***

(.007)

	
	GPA 2.0 to 2.3
	
	
	-.383***

(.008)


Table A1:  Continued

	
	
	4th Grade WASL
	7th Grade WASL
	10th Grade WASL

	Student Characteristics
	GPA 1.7 to 2.0
	
	
	-.380***

(.013)

	
	GPA 1.3 to 1.7
	
	
	-.378***

(.019)

	
	GPA 1.0 to 1.3
	
	
	-.418***

(.026)

	
	Never watches television
	.075***

(.007)
	
	.083***

(.008)

	
	Watches television less than one hour per day
	.074***

(.006)
	
	.053***

(.008)

	
	Watches television one hour per day
	.060***

(.006)
	
	.052***

(.007)

	
	Watches television two hours per day
	.067***

(.006)
	
	.039***

(.007)

	
	Watches television three hours per day
	.058***

(.006)
	
	.036***

(.007)

	
	Watches television four hours per day
	.043***

(.007)
	
	.028***

(.007)

	
	Student is American Indian
	-.102*

(.055)
	-.027

(.044)
	.152***

(.040)

	
	Student is Asian
	.022

(.054)
	.030

(.043)
	.242***

(.039)

	
	Student is African American
	-.125**

(.055)
	-.074*

(.043)
	.065*

(.039)

	
	Student is Hispanic
	-.046

(.054)
	-.033

(.043)
	.136***

(.039)

	Building Characteristics
	% of building’s teachers with Masters degree or above
	.001**

(.0005)
	.0007

(.0006)
	.002***

(.0007)

	
	Building’s students per teacher ratio
	.002

(.001)
	-.003**

(.001)
	-.002

(.001)

	
	Building’s average teacher experience in years
	.004

(.003)
	-.012***

(.003)
	-.005

(.003)

	
	% of building’s students on free/reduced lunch program
	.001**

(.0005)
	-.001***

(.004)
	.0003

(.0005)

	Regression Diagnostics
	Number of Students
	108,441
	108,614
	114,117

	
	Number of Schools
	1,125
	744
	448

	
	Number of Periods
	2
	2
	2

	
	R2
	.5944
	.7053
	.7025

	
	Building Fixed Effects
	Yes
	Yes
	Yes

	
	Period Fixed Effects
	Yes
	Yes
	Yes


Notes:  Dependent variable is students WASL score measured in standard deviations from the mean.  *** (**) [*] indicate statistical significance at the 99% (95%) [90%] levels of confidence.  Omitted binary variables include enrolled in building 4+ years ago, did not change schools this year, always reads for fun, watches television 5+ hours per day, student race is omitted, parents help with homework daily, student does not have (absentee, drug, spirit, etc.) problem, did not list a long range plan, immediate plan to enter the workforce, parents completed only high school, English never spoken at home, student plays no sports, student always feels safe at school, student spends no hours per week on homework, and GPA is below 1.0.

































� A short list of these goals include physical education, nutrition, social sciences, etc.


� Jacob (2005) finds that gains made on high-stakes tests are not mirrored in low-stakes tests and the gains that are made on high-stakes exams appeared to be due to improvements in test-specific skills.  Klein, et. al. (2000) make a similar finding for eight graders when comparing the Texas high-stakes test and the National Assessment of Educational Progress.


� The eight subgroups are:  American Indian, Asian/Pacific Islanders, Black, Hispanic, White, the disabled, limited English, and students from economically disadvantaged families.


� AYP determination is considerably more complex than explained in this paper.  Under the NCLBA each of 8 congressionally identified subgroups must also be above the pass rate and the school must have high student attendance to make AYP.


� Starting in 2004, the listening test was eliminated and a science test introduced in some grades.  


� In order to not penalize schools that begin far from the state mandated pass rate, the NCLBA created the “safe harbor” provision which grants AYP to schools failing to make AYP as described above but who reduce the number of students failing to show proficiency on the WASL by 10%.  The safe harbor provision maintains the incentive for administrators to target the students on the margin of passing in order to show 10% gains.  In the data this paper uses, 7 schools offering 4th grade, 7 schools offering 7th grade, and 12 schools offering 10th grade achieved AYP through the safe harbor provision.  This represents .57%, 1.08%, and 2.05% of the state’s elementary, middle, and high schools and .56%, .21%, and 2.05% of the respective state student bodies.


� Actually, the 9th grade test is not and ITBS test but an Iowa Test of Educational Development (ITED) and covers the same areas as the ITBS in a more comprehensive fashion.


� Of the roughly one-third missing observations for 3rd/4th graders, 36% were dropped because of participation in a special education program and 58% were dropped because they had missing ITBS scores.  The remaining 6% were dropped for missing some other explanatory variable.


� For instance, see Krieg and Storer (2006) or Hoerandner and Lemke (2006).


� Since AYP determination was first made in 2002, the only cohort of students to take the WASL after administrators learned of two consecutive AYP decisions was the cohort that took the 2005 test.  Using only this cohort reduced the sample size by roughly one-half.  Using just this cohort also eliminates time-variation in the building-specific variables so the fixed effects model preliminary to the kernel regression does not employ the building control variables included in earlier models.


� See Figlio and Gertzler (2002), Deere and Strayer (2001), Cullen and Reback (2002), and Jacob (2005).


� This concern is also minimized by the NCLBA requirement that 95% of a buildings students must be tested leaving administrators with little room for manipulating the composition of students taking high-stakes exams.


� Härdle (1990) details the exact procedure of Kernel regressions.  DiNardo and Thomas (2001), in a good, broad overview, describe the process employed in this paper.


� A number of complications arise when employing kernel regressions, the most important of which is that variables other than the student’s ITBS score help predict WASL results.  For instance, student race, SES status, and quality of peers influence WASL scores and may vary differently within AYP and non-AYP buildings.  Accounting for multiple regressors in standard non-parametric kernel regressions requires a large amount of data so a semi-parametric technique is employed.


	A semi-parametric regression is a multiple-step process.  First one must estimate the (s, γs, and fixed effect terms in equation (2) and then use a kernel regression to estimate f(().  As described by DiNardo and Tobias (2001), the (s, γs, and fixed effect terms are estimated in a preliminary regression and then the dependent variable is purged of the impact of these effects by computing � EMBED Equation.3  ���.  Finally, the kernel regression process described in the text is performed with the purged dependent variable and the independent variable ITBS.
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