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Abstract


The past three decades of educational policy and research have been largely defined by increased interest in standards-based reform, high-stakes testing, and accountability policies. The current accountability landscape is changing at a remarkable rate.  I use the economic incentive literature to frame a review of the extant empirical studies on the unintended consequences of educational accountability policies.  I find that this literature predicts a number of issues in four key assumptions underlying educational accountability policies. 
Introduction

The past three decades of educational policy and research have been largely defined by increased interest in standards-based reform, high-stakes testing, and accountability policies. The current accountability landscape is changing at a remarkable rate.  While a number of states experimented with accountability policies in the 1990s, a mandatory national accountability structure that held schools, districts, states responsible for student achievement did not exist until the 2001 reauthorization of the Elementary and Secondary Education Act (ESEA), also known as No Child Left Behind (NCLB) act.  The 2012 congressional proposals for the reauthorization of ESEA, as well as the administration’s blueprint and ESEA waiver program, indicate that schools and districts will continue to operate in an era of accountability and high-stakes testing (United States Department of Education 2011).
  

Accountability policies have the potential to align the behaviors of teachers and principals within public schools and districts with policy-makers’ and parents’ broader goals.  The theory of action behind accountability policies posits that the threat of sanctions and possibilities for rewards will incentivize educators align their pedagogy and behaviors with stakeholders’ expectations.  The alignment of educator’s pedagogy and practices will in turn increase student achievement, decrease achievement gaps, and, improve the educational opportunities for low-income, low-achieving, and minority students (Smith and O'Day 1991; Clune 1993a, 1993b).  However, accountability policies rely on a number of important implicit assumptions that have a direct impact the opportunity for these policies to trigger the desired changes in student outcomes.
    

First and foremost, it is assumed that these measures capture the knowledge and skills that educators, parents, policy-makers, and other stakeholders expect students to acquire in school (Rothstein et al, 2008; Smith and O’day, 1991).  Second, it is assumed that the accountability policies generate reliable, valid, and transparent measures of school performance (Linn, 2000, 2003). Third, it is assumed that educators have the knowledge and capacity to use the data generated to inform their instructional and operational practices (Figlio and Loeb, 2011; McDonnell and Elmore 1987). Fourth, it is hoped that the rewards and sanctions, along with the first three assumptions, will incentivize educators to change the quality of instruction within schools, especially for traditionally underserved students, and, in turn, raise average achievement as well as narrow relevant achievement gaps (O’day and Smith, 1993).  

A number of previous literature reviews on the impacts of school accountability policies address one or more of these assumptions with a predominant focus on the impacts of accountability policies on student achievement (Figlio and Ladd, 2007; Figlio and Loeb, 2011; Lee, 2006).  These reviews largely found that, on average, the implementation of these school-level policies in the mid-to-late 1990s have led increases in student achievement (e.g., Carnoy and Loeb, 2002; Hanushek and Raymond, 2005).  Although the evidence is less clear, it also appears that the implementation of NCLB led to increases in student achievement for states that did not have accountability policies prior to its implementation (Dee and Jacob, 2011).  It is still largely unclear which mechanisms elicit changes in adult behavior, and what specific adult behaviors lead to statistically significant impacts on student achievement.  Furthermore, while the above studies find positive impacts of accountability policies on student achievement, other studies have found that these gains are possibly driven by educators’ maladaptive behaviors.  There is also empirical evidence that suggests that while accountability policies have led to average increases in achievement, the increases  have come at the expense of students at the tail ends of the achievement distribution (Neal and Schanzenbach 2010; Krieg 2008; Reback 2008), narrowing of the curriculum (Booher-Jennings 2005; Ladd and Zelli 2002; Stecher et al. 2000; Jones et al. 1999; Jacob 2005; Reback, Rockoff, and Schwartz 2011), reclassifying students into non-tested subgroups (Cullen and Reback 2006; Jacob 2005), and outright cheating (Jacob and Levitt 2003; Bowers 2011; Severson 2011, July 5).  Lastly, recent research indicates that the implementation of recent accountability policies (e.g., the federal ESEA waivers and ESEA reauthorization proposals) do not account for the robust extant literatures on incentives and econometric and psychometric aspects of performance measures, among many other fields (McEachin and Polikoff, Forthcoming).     

In this paper, I use the extant economics literature on incentives, contracts, information asymmetry, and principal-agent theory to explicate the connection between the assumptions underlying educational accountability systems and the unintended consequences of educational accountability systems discussed in the empirical literature.  It is hoped that by fleshing out this connection, researchers and policy-makers will have a better understanding on how the design of accountability systems have a direct impact on educators’ behavioral responses.  

The rest of the paper proceeds as follows:  I first provide a short discussion on the intent of school accountability systems and their place within the larger standards-based reform movement
, as well as the assumptions embedded in these policies.  I then review the relevant theoretical and empirical economics literature that specifically applies to these assumptions.  I next connect the economics literature with the empirical findings school accountability literature.  Finally, I close with recommendations for future research in accountability policies.      

Background

The rise of public education accountability policies owes its beginnings to the larger systemic reform, or standards based reform, movement of the 1980s and 1990s (O'Day 2002; O'Day and Smith 1993; Smith and O'Day 1991; Vinovskis 2009; Clune 1993a, 1993b; Figlio and Ladd 2007; Figlio and Loeb 2011).  The movement was broadly defined by the desire to pair the benefits of centralized governance with the freedoms of local control over curricula and resources (O'Day and Smith 1993; Smith and O'Day 1991; Firestone, Fuhrman, and Kirst 1989; Clune 1993b).  The former would establish a coherent set of learning objectives, provide ample inputs to schools and districts, provide technical assistance to low performing schools and districts, and provide a set of rewards and sanctions based on student achievement.  The latter would allow schools and districts the freedom to allocate their resources and differentiate their instruction based on the individual needs of their student body and the surrounding community (Smith and O'Day 1991).  The early failures and fragmentations of education policy, as well as the differentiated implementation of rigorous curricular and academic standards, led a group of reformers in the early 1990s to call for a more unified, or systemic, approach for using policy to change student achievement (Goertz, Floden, and O'Day 1995b; O'Day 2002, 2005; O'Day and Smith 1993; Smith and O'Day 1991; Goertz, Floden, and O'Day 1995a; Knapp 1997; Clune 1993a, 1993b). The new policy would start with a clear and unifying vision, a coherent system of instructional guidance, a revamped governance structure, and a clear set of standards (O'Day and Smith 1993; Smith and O'Day 1991; Clune 1993b).  
These central tenets of the reform acted as unifying threads in the fabric of an equitable education system.  Furthermore, Hamilton, Stecher, and Yuan (2008) noted that while many researchers, policy-makers, and educational stakeholders have used terms like standards-based reform or systemic reform in a variety of ways, all of the movements or uses contained the following six components: 1) clear academic expectations for students in the form of curricular frameworks; 2) alignment of the key elements of the educational system; 3) the use of assessments to measure student and school outcomes; 4) decentralization of resource allocation, curriculum and instruction to schools; 5) technical assistance or support from states and districts to low-performing schools; and 6) the use of accountability policies that reward or sanction schools based on measured school performance.
  

Therefore, school accountability policies, as seen in the systemic reform movement, fit within a larger reform (O'Day and Smith 1993; Smith and O'Day 1991).  The accountability policies were not seen as standalone reforms.  Only after a state put in place the first five components of the standards-based reforms were schools and districts to be held accountable for their students’ achievement.  Not only are accountability policies a mechanism to incentive educators to align their instruction and other behaviors with the desired outcomes of the parents, policy-makers, and other stakeholders, as well as the state curricular frameworks, but they also provide a means for individuals outside the school system evaluate how well schools, districts, and even states were doing in providing a high-quality education
 their students.  In theory, the policies provide the latter group with information that they can use to hold the school system accountable through the democratic voting process (Clinton an Grissom, 2012), voicing dissatisfaction with their schools (Jacobsen, Snyder, and Saultz, 2012) moving to neighborhoods (Black 1999; Black and Machin 2011; Brunner and Sonstelie 2003; Carrillo, Cellini, and Green 2012;Downes and Zabel 2002; Figlio and Lucas 2004;), withholding donations (Figlio and Kenny 2009), or other means exciting or voicing dissatisfaction with the status quo.  As Smith and O’day (1991) noted “A carefully selected set of goals and a related system of indicators would give those within the system and the general public a sense of purpose and direction and a basis on which to evaluate progress” (p. 247).  In the next section, I review the economic literature as it relates to the fundamental assumptions of educational accountability systems.    

Review of the Economic Incentive Literature

Two important strands of economic research help explicate the fundamental assumptions of educational accountability systems as a mechanism to align educators’ behavior towards society’s desired outcomes, as well as raise student achievement.  The first strand relates to the use of incentives to solve the principal-agent problems within organizations, also known as agency theory
 (Holmstrom and Milgrom 1991; Gibbons 1998; Stein 1988; Prendergast 1999; Acemoglu, Kremer, and Mian 2008; Ferris 1992).  The second strand draws from the experiential goods literature which describes how the disclosure of product quality to consumers can alter market behaviors (Arrow, 1963; Dranove and Jin, 2010; Figlio and Kenny 2009; Figlio and Lucas 2004; Lu, 2012; Mathios 2000; Reinstein and Snyder 2005).  


Within the economic literature, the use of incentives and contracts to solve the principal-agent problem is commonly discussed  (Holmstrom 1999; Holmstrom and Costa 1986; Holmstrom and Milgrom 1991, 1994; Milgrom 1988; Milgrom and Roberts 1988; Gibbons 1998; Stein 1988; Prendergast 1999; Acemoglu, Kremer, and Mian 2008; Ladd and Zelli 2002; Figlio and Loeb 2011; Ferris 1992).  Agency theory dictates that a firm is made up of agreements between a principal (e.g., the firm, a manager, and society in the case of public firms) and agents (e.g., employees) usually through contractual relationships (Prendergast 1999).  Contracts are typically necessary since a principal cannot continuously monitor the agent’s behavior, and the principal wants to ensure that the agent is acting in a manner that is beneficial for the firm.  
In a simple principal-agent model, the principal can monitor and evaluate the agent’s performance subjectively and/or objectively (Prendergast 1999; Holmstrom and Milgrom 1991).  Objective methods evaluate an agent’s performance based on a predetermined measurable criterion.  Test-scores are the most ubiquitous objective method of evaluating the performance of agents within educational institutions.  Subjective methods evaluate an agent’s performance based on the “impressions of a superior” (Prendergast, 1999, p. 29).  Subjective methods are often used in professional sports.  Instead of objectively paying a professional pitcher according to the number of strikeouts he records, which may cause the pitcher to increase his strikeout rate at the detriment of his overall productivity, a subjective evaluation can be used to capture a more comprehensive measure of performance.  However, a draw-back of subjective measures is that they cannot be validated by outsiders or third-parties (Prendergast 1999; Baker 1992; Holmstrom and Milgrom 1991).            

It is also quite possible that an agent’s job has multiple dimensions.  Many parents and other educational stakeholders would argue that a teacher’s job of educating children and young adults includes many more dimensions than typical achievement tests measure (Linn 2000; Jacob and Lefgren 2007; Hannaway 1992).  In the presence of multiple, or multi-dimensional, tasks, Holmstrom and Milgrom (1991) note that incentive structures not only motivate agents to increase their efforts but that the incentive structures also direct the allocation of an agent’s effort among the many tasks or dimensions.  If the incentive structure is not properly organized, the agent may be incentivized to act in a way that maximizes personal gain at the expense of the firm.  

In order to mitigate the potential consequences of the “mutli-tasking problems”, Gibbons (1998) described two solutions: the use of low-powered incentives and/or multi-dimensional measures of agent output.  The former will reduce the agent’s likelihood of undertaking dysfunctional behaviors in hopes of distorting his or her actual output.  The latter will reduce the agent’s ability to maximize productivity according to a single criterion, and instead focus on jointly maximizing his or her multiple tasks.   

In dynamic relationships where the principals and agents have repeated interactions over time, the agents’ reputation can be used as an incentive mechanism (Acemoglu, Kremer, and Mian 2008; Kremer and Sarychev 2000; Stein 1988; Prendergast 1999). Even in the absence of a performance-based contract, there is an incentive for a major league pitcher to maximize his output since his next contract will depend in part on his past performance.  A similar phenomenon occurs within public education between parents and students and their schools.  
In order for the incentives structures within educational accountability policies to elicit positive reactions for student achievement, parents and other educational-stakeholders outside of the traditional principal-agent relationship need mechanisms to hold schools accountable.  Prior to accountability policies, consumers of education did not have sufficient measures of school quality before they enrolled in a school.  Once education is consumed, the parent and/or student can leave if he or she is not satisfied.  It is therefore beneficial for the school, even in the absence of an accountability policy, to provide a certain level of quality.  

There is evidence in both the education and economic literature that consumers are responsive to the infusion of information (e.g., grade-based accountability systems in the restaurant health quality or schools) into the marketplace for experiential goods across both public and private sectors (Figlio and Loeb 2011; Jacobsen, Snyder, and Saultz 2012; Rothstein, Jacobsen, and Wilder 2008; Charbonneau and Van Ryzin 2011).  An experiential good is a good or service whose quality is not revealed until after it has been consumed.  Since the quality of an experiential good is only known after the consumer purchases or consumes it, there are extensive costs associated with them in terms of the amount of time and energy required to find information about the goods, and in terms of the reduced utility for consumers who make less than optimal decisions (Shapiro 1983).  The infusion of information into the market can then enhance consumers’ experience by reducing search costs and therefore increasing the consumers’ utility by promoting optimal purchases.  

The relationship between the dissemination of product quality and consumer behavior in a market of experiential goods is also widely explored in studies of private sectors including nursing homes (Lu, 2012), restaurant health grades (Jin and Leslie 2003), salad dressing (Mathios 2000), and movies (Reinstein and Snyder 2005).  On the surface, it would appear that the provision of information in asymmetric relationships impacts the demand of the good, and, in turn, impacts the good’s quality.  However, this relationship is heavily dependent on the specific design of the performance measurement and product disclosure.  In a study of nursing homes, Lu (2012) found that by providing consumers with an average grade for nursing home quality, the homes shifted their production towards the outputs included in the grade.  In short, consumers enjoyed a better product on the measured dimensions, but a decreased product on the unmeasured dimensions leaving them with no increase in the average quality of the homes.      
In the next section, I apply these two strands of economic literature to the four underlying assumptions of education accountability policies in hopes of providing a theoretical explanation for the unintended consequences found in much of the empirical literature, as well as proffering advice for the design of future policies.   
Literature Review

As described above, the extant research on the design and impact of accountability policies outlines at least four core assumptions that need to be addressed in the design of an accountability policy.  These assumptions often break down due to the dynamic and interpersonal  nature of the education production process, as well as the outside influence from many levels of government, community leaders, parents, and other economic and social forces (Linn 2004, 2000; Stecher, Vernez, and Steinberg 2010; Kane and Staiger 2002; Ladd and Walsh 2002; Clotfelter and Ladd 1996; Linn 2003; Linn, Baker, and Betebenner 2002; Linn and Haug 2002; Porter, Linn, and Trimble 2005; Dunn and Allen 2009; Hill and DePascale 2003; Weiss and May 2012; Heck 2006; Ho 2008; Ho, Lewis, and Farris 2009).  I next address each of the four assumptions by introducing the important aspects of each, connecting it to the relevant economics literature, and then reviewing the related empirical education research.           

Assumption 1: Accountability Systems Measure Relevant Outcomes

Accountability policies implemented to date typically rely on objective measures of school and district performance.  These performance measures are often linked directly to test-scores or easier to measure school and district characteristics related to student achievement (e.g., drop-out, attendance, and test-participation rates).  Educational stakeholders are often, however, interested in broader, more difficult-to-measure, dimensions of school quality (Rothstein, Jacobsen, and Wilder 2008).  It is assumed that while goals such as active citizenship, morality and ethics, and critical thinking are important but left unmeasured, holding schools accountable for their aggregate test scores on math and English exams closely proxies these unmeasured goals.  On one hand, accountability policies can be deemed successful if the stakeholders are interested in the traditionally measured outcomes (e.g., test scores).  On the other hand, the economic literature predicts that when output is difficult to measure or multi-dimensional, the combined use of objective and subjective performance measures is more efficient than relying on objective measures (Baker 1992).
In order for the incentives structures within educational accountability policies to elicit positive reactions for student achievement, parents and other educational-stakeholders outside of the traditional principal-agent relationship need mechanisms to hold schools accountable.  Prior to accountability policies, consumers of education did not have sufficient measures of school quality before they enrolled in a school.  Once education is consumed, the parent and/or student can leave if he or she is not satisfied.  It is therefore beneficial for the school, even in the absence of an accountability policy, to provide a certain level of quality.  

There is evidence in both the education and economic literature that consumers are responsive to the infusion of information (e.g., grade-based accountability systems in the restaurant health quality or schools) into the marketplace for experiential goods across both public and private sectors (Figlio and Loeb 2011; Jacobsen, Snyder, and Saultz 2012; Rothstein, Jacobsen, and Wilder 2008; Charbonneau and Van Ryzin 2011).  An experiential good is a good or service whose quality is not revealed until after it has been consumed.  Since the quality of an experiential good is only known after the consumer purchases or consumes it, there are extensive costs associated with them in terms of the amount of time and energy required to find information about the goods, and in terms of the reduced utility for consumers who make less than optimal decisions (Shapiro 1983).  The infusion of information into the market can then enhance consumers’ experience by reducing search costs and therefore increasing the consumers’ utility by promoting optimal purchases.  

In the public school sector the reporting and dissemination of school and district performance can serve as an important pressure point in a school accountability system (Elmore, Adelmann, and Fuhrman 1996; Jacobsen, Snyder, and Saultz 2012; Hastings and Weinstein 2008).  Parents and local community leaders respond in a number of ways to the public release of school quality measures.  In a study of donations from parents and other stakeholders to public schools, researchers found that individuals will withhold financial donations to public schools that they feel are underperforming (Figlio and Kenny 2009).  Individuals also consider the quality of the neighborhood schools when purchasing a home.  There is a small, but significant, premium for buying a house in a neighborhood with good schools (Figlio and Lucas 2004; Black 1999; Black and Machin 2011; Downes and Zabel 2002; Brunner and Sonstelie 2003).  

It is not surprising that individuals’ responses are also sensitive to the quality of information available to them.  (Hastings and Weinstein 2008; Cullen, Jacob, and Levitt 2006; Figlio and Lucas 2004; Jacobsen, Snyder, and Saultz 2012).  A research line of research attempts to measure the impact of additional information disclosure to parents and other stakeholders on a number of different responses.  Hastings and Weinstein Similar to the prior research connecting house prices to average school performance, Figlio and Lucas (2004) found that even though Florida citizens were given information on the average performance of schools, the implementation of a school-grade system (A to F) significantly increased the statistical link between school performance and house prices.  In a similar study, Imberman and Lovenheim (2012) found that although California has assigned schools an average performance index since 1999, the Los Angeles Times release of teacher value-added scores had a statistically significant impact on house prices.  

Although parents can theoretically speak out against their local schools by moving to a different neighborhood, it is unlikely that a large share of the population has the desire or means to do this on a regular basis.  It is more likely that individuals will find other means of voicing their dissatisfaction with the public education system.  As part of its accountability system, New York City conducts an annual parental satisfaction survey and the results of this survey enter into its calculation of school grades.  There is descriptive evidence that average parental satisfaction is tied to the grade a school receives (Charbonneau and Van Ryzin 2011), and that the satisfaction is sensitive to changes in school grades (Jacobsen, Snyder, and Saultz, 2012). 

Lastly, it is also possible for parents and other stakeholders to use the information generated from the oucomes of interst to apply accountability pressure on schools through the democratic voting process.  In randomized survey, Clinton and Grissom (2012) assess both whether providing individuals with specific information on school performance changes how they feel about the school system and their elected officials and whether they are more/less likely to vote for education policy initiatives.  Similar to prior research, the authors find that the provision of specific information on the average achievement in schools changes how the individuals view the performance of schools and elected officials, conditioned on theindividuals’ prior beliefs, but the information does not have an impact on they stated likelihood of voting for educational policy initiatives.  
Assumption 2: These measures are reliable, valid, and transparent measures of school performance
It is assumed that the measured student outcomes by which schools and districts are held accountable provide a valid, reliable, and fair indication of how well schools and districts are doing in terms of meeting the desired goals of educational stakeholders.   The past three decades have seen a wide range of methods used to measure student performance in accountability policies ranging from simple proficiency counts in NCLB to more sophisticated regression-based growth/value-added models used in Dallas, South Carolina, and North Carolina (Clotfelter and Ladd 1996; Ladd and Lauen 2010). The decision on how one measures student achievement can lead to a wide-variety of responses from the subject of the accountability policy (Ladd and Walsh 2002; Kane and Staiger 2002).  Most accountability systems rely on the assumption that student achievement, usually measured by annual achievement tests, provides an adequate assessment of school quality.  This assumption presumes that student achievement test results, despite not measuring every skill deemed important by society, are strongly related to future labor market outcomes (Chetty, Friedman, and Rockoff 2012). However the research also indicates a number of validity issues related to the use of student achievement to assess school quality, especially when using proficiency rates.  First, the number and type of schools identified for NCLB sanctions varies dramatically across states, because states set wildly differing proficiency targets (Reed 2009; Linn, Baker, and Betebenner 2002; Fuller et al. 2007; de Mello, Blankenship, and McLaughlin 2009). Second, AYP’s use of a status measure of achievement, rather than growth, does not adequately consider schools’ student composition or academic improvement (Kim and Sunderman 2005; Porter, Linn, and Trimble 2005; Weiss and May 2012; Heck 2006; Krieg and Storer 2006).  Third, the use of proficiency rates makes it difficult to compare school performance over time as changes in school-level proficiency rates are unreliable (Ho 2008; Linn 2004; Kane and Staiger 2002).  Fourth, the growth-to-proficient models allowed under NCLB (i.e., growth model pilots, safe harbor) do not meaningfully account for school improvement (Ho, Lewis, and Farris 2009; Weiss and May 2012; Polikoff and Wrabel 2012).  

A desirable accountability system would be one that not only consistently holds persistently low-performing schools accountable, but also one that holds schools accountable for only the portion of student achievement they can actually control.  A few pre-NCLB accountability systems used statistical adjustments to remove the variance in students’ test scores that was unrelated to school-controlled factors (e.g., race/ethnicity, socio-economic status) (Clotfelter and Ladd 1996).  However, the current NCLB system holds schools accountable solely for the percent of students that reach a state-defined proficiency threshold.   Thus, research indicates several findings as to the kinds of schools more likely to fail NCLB accountability.  Schools with more significant subgroups (i.e., larger, more diverse schools) are more likely to fail AYP (Balfanz et al. 2007; Krieg and Storer 2006). Many schools that fail AYP do so because of the failure of a single subgroup; most often, this subgroup is students with disabilities or English language learners (Balfanz et al. 2007; Krieg and Storer 2006). The unattainable goals of NCLB ensure that schools with lower initial achievement are more often identified as failing (Riddle and Kober 2011).  Together, these problems suggest the proficiency-based systems (e.g., NCLB) are not well designed for fairly identifying schools based on their performance in improving student learning (Darling-Hammond 2007; Neal and Schanzenbach 2010; Linn 2003).
For accountability policies to enhance educational equity, the performance measures of school quality must send direct, timely, and coherent messages to schools, districts, states, and other educational stakeholders. These messages would then provide the requisite information schools and districts need in order to change their practices in ways beneficial to improving student achievement. However, there are many aspects of the past and current accountability policies that impede schools and districts from receiving information in a direct, timely, and coherent manner.

Measurement error, which is one aspect of performance-based accountability policies that is often overlooked, is present in every achievement test (Kane and Staiger 2002). School rankings under accountability policies that require small changes in performance over time may fluctuate simply from random variation in average test scores caused by measurement error. Kane and Staiger (2002) showed that if a policy required schools to increase math and ELA proficiency by 1% each year, nearly every school would fail at least once over a 5 year window. The authors recommend using more advanced techniques than proficiency counts over a period longer than one school year (e.g., three years) in the creation of school quality measures for accountability policies.
 

Schools and districts may also be held accountable for factors that are outside of their control, unless the policy makes specific provisions to control for non-school related factors of student achievement. The South Carolina and Dallas accountability policies of the early 1990s used regression-based techniques to purge students’ test scores of non-school related factors (Ladd 1999; Clotfelter and Ladd 1996). Kane and Staiger (2002) also developed a school accountability model that hold schools accountable for only the portion of a student’s test score that is within the school’s control. Accountability policies that do not explicitly control for differences in student characteristics across schools are likely to bias schools with higher percentages of low-income and minority students (Balfanz et al. 2007; Krieg and Storer 2006). Recent evidence also shows that the current economic crisis impacts schools’ and districts’ ability to meet their Annual Measurable Objectives (AMOs). A recent study explored the effects of unemployment on student achievement, and the authors found that a 2% increase in a state’s job loss rate is related to a 16% increase in the share of school that fail AYP  (Ananat et al. 2011).  
Assumption 3: Educators have the Knowledge and Capacity to Respond

There are a number of constraints that may hinder the ability of incentives and sanctions to elicit beneficial responses from school and district actors, including a lack of human capital and organizational constraints (e.g. collective bargaining agreements) (Strunk and McEachin 2011; Loeb and Strunk 2007; Figlio and Ladd 2007; Figlio and Loeb 2011; Petrelli 2002).  Schools and districts often lack the appropriate resources from financial to human capital. The research and stakeholder communities lack the requisite data in order to measure whether schools and districts are using their resources efficiently (Figlio and Loeb 2011; Ladd and Walsh 2002). While many accountability policies use measures of student achievement as benchmarks for school quality, they do not measure how efficient schools are in reaching these benchmarks. It may be the case that while some schools may meet achievement goals outlined by state or federal accountability policies, they do so in an inefficient manner. If researchers and stakeholders do not have the data to adequately measure the efficiency of schools, it is unlikely that the school personnel would then have access to these data. Threat of sanctions and the inducements of financial rewards may not incentivize schools and districts to take appropriate measure of improving student achievement if they do not know how to optimize the use of their resources. For example, schools under NCLB are required to use Title 1 money to fund after school tutoring for students, so unless districts allocate additional funding, the use of Title 1 funding goes from instructional purposes to after school tutoring (Figlio 2003). 
In order for high-stakes assessments to serve as a clear signal of schools’ and districts’ performance and progress under an accountability system, the assessments should be directly aligned with the state’s curriculum framework and instructional standards (Smith and O'Day 1991). The alignment of states’ assessments and standards would ensure that students’ test scores are a valid representation of the knowledge and skills acquired during the school year, and, therefore, could be used to measure school and district quality. However, if the material covered on state assessments does not directly map to the state content standards, then the assessments do not provide a valid representation of the desired knowledge and skills acquired during the school year. Furthermore, if the assessments are not aligned with the content standards, and the schools and districts are expected to fashion their instruction after the states’ content standards, then the assessments do not provide a clear signal for how schools and districts should improve their practices in order to meet the needs of their students. The most recent research indicates that the majority of state assessments used in conjunction with NCLB to gauge school and district performance are only moderately aligned with state standards (Polikoff, Porter, and Smithson 2011; Rothman 2004). 

Assumption 4: Educators will Productively Respond to Incentives

Accountability systems usually rely on a set of inducements and/or sanctions (McDonnell and Elmore 1987) to increase in student achievement within schools and districts.  The consequential severity of the accountability policy, or the level of the stakes, will have a major impact on the type of behavioral changes that occur (Gibbons 1998; Baker 1992, 2000; Holmstrom and Milgrom 1991, 1994; Milgrom 1988; Milgrom and Roberts 1988). Particularly severe sanctions have the potential to incentivize teachers, schools, districts, and states to game the system in order to maximize short-term gains, often at the cost of longer term gains (Cullen and Reback 2006; Jacob 2005; Booher-Jennings 2005). On the other end of the spectrum, particularly large rewards can also lead to dysfunctional behavior such as teacher cheating (Jacob and Levitt 2003). 
Extant research has generally found that the implementation of performance-based/high-stakes accountability policies has led to increases in student achievement especially in math (Carnoy and Loeb 2002; Chiang 2009; Dee and Jacob 2011; Rouse et al. 2007; Figlio and Rouse 2006; Hanushek and Raymond 2005; Ladd and Lauen 2010; Rockoff and Turner 2010; Figlio and Loeb 2011; Figlio and Ladd 2007).  While incentives and contracts have been used to solve the principal-agent problem, they can also lead to unintended consequences or agents’ maladaptive behavior in certain circumstances. There is a robust body of empirical research that demonstrates how incentive structures that use objectively measured goals to gauge output quality can create a moral-hazard problem, especially when the output quality is difficult to measure or multidimensional (Healy 1985; Holmstrom and Milgrom 1991; Gibbons 1998; Kerr 1975; Baker 1992).  For example, the quality of a light-bulb manufacturer’s output could be measured in two ways: 1) the number of light-bulbs the worker produces in a given amount of time; or 2) the average quality of the light-bulbs in a given time. Suppose the owner of a light-bulb firm wanted to maximize the production of its agents (or light-bulb makers). An incentive structure that paid workers based on the number of light bulbs produced in a given amount of time may incentivize workers to make as many bulbs as possible, forsaking the average quality of the bulb. On the other hand, an incentive structure that paid workers based on the workers’ average quality of their light bulbs may incentivize workers to spend too much time on each bulb. As the production of a given output becomes more difficult to measure, including more than one dimension, the use of a single objective measure of output quality may lead to dysfunctional behavior changes (Holmstrom and Milgrom 1991).       

There is a long documented history of this “multi-tasking” phenomenon occurring in many private and public sector industries (Prendergast 1999; Baker 1992; Holmstrom and Milgrom 1991). For example, the telephone company AT&T implemented a bonus program that rewarded computer programmers by the number of lines of code they were able to produce. Not surprisingly, the programmers’ codes became unnecessarily long (Prendergast 1999). There is evidence that incentive schemes that require executives to hit a minimum profit threshold in order to receive an earnings-based bonus create an incentive for the executives to misreport the companies’ income (Healy 1985). Executives whose companies’ income is well above the threshold are more likely to underreport their earnings in order to defer the unnecessary earnings for the following year.
   In an analysis of the Job Training Partnership Act (JTPA), Courty and Marschke (1997) found that job training centers would selectively release trainees based on the centers’ proximity to the objective employment rate threshold. Under the performance measure, a center that had already met its yearly goal had little incentive to release more trainees until the following year.
The use of simple quota or count based reward systems can promote agents’ maladaptive behavior as well.  Quota-based reward systems in risky industries (e.g., medicine) that reward individuals for reaching an objectively set level of success create an incentive for dysfunctional behavioral responses (Prendergast 1999). For example, a system that grades cardiac surgeons based on their mortality rate promotes the surgeons to only accept patients that are most likely to live through the surgery (Epstein 2006).  Similarly, job training programs that are evaluated based on the employment outcomes of their trainees have an incentive to only accept applicants on the margin of needing the training program—a phenomenon known as “cream skimming”(Heckman, Heinrich, and Smith 2002; Courty and Marschke 1997). Similar phenomena exist in education. Performance-based accountability systems that grade schools based on annual proficiency or passing rates can create perverse incentives for the education of continuously low-performing students. This occurs because the marginal costs of educating students with consistently low scores on annual achievement tests exceeds the school’s marginal benefit. These students are seen as high-risk for the school because their probability of passing the exam is close to zero. The economic incentive literature predicts that if there is an opportunity for the schools to avoid educating these students in favor of students on the margin of passing, or somehow removing them from the proficiency rate count, the schools will act accordingly (Heckman, Heinrich, and Smith 2002; Holmstrom and Milgrom 1991). This behavior takes two forms in education: 1) schools reclassifying continuously low-performing students into subgroups that are exempt from the accountability system (e.g., special education students); and 2) teachers focusing their instruction predominantly on the students who are most likely to pass the exam. 

 Reclassifying students into exempt, or non-tested, subgroups (e.g., special education or English-language learners) is a common artifact from accountability policies (Jennings and Beveridge 2009; Cullen and Reback 2006; Jacob 2005; Heilig and Darling-Hammond 2008; Figlio and Getzler 2002; Greene and Winters 2009). The introduction of the Florida Comprehensive Assessment Test (FCAT) in the mid-1990s, which held schools accountable for the average level of non-special education student achievement, led to an increase in special education enrollment, especially for low-income and previously low-performing students and the behavior was most frequent in low income schools (Figlio and Getzler 2002).  
This phenomenon is not unique to Florida. The implementation of a district-wide accountability policy in Chicago led to an increase in retention rates in non-tested grades and special education placements (Jacob 2005).  Schools in Texas were more likely to exempt low-performing Hispanic and Black students if the schools were close to meeting the accountability requirements for these subgroups (Cullen and Reback 2006).  There is one important caveat with the exemption literature: it is possible that some of the increases in special education enrollment were caused by a newfound focus of schools and districts on properly identifying students for special education services. Before schools were held accountable for students’ performance, there was less of an incentive to provide special education services, which can be quite costly. 

Another common theme in both the education accountability literature and the principal-agent theories is the phenomenon where managers under a pay-for-performance system shift their effort from helping all individuals to only those on the margin of helping the manager meet its performance goal (Bandiera, Barankay, and Rasul 2007; Reback 2008; Booher-Jennings 2005; Strunk, McEachin, and Westover Forthcoming; Ballou and Springer 2009). In a firm-level experiment, Bandiera et al. (2007) found that managers working under a pay-for-performance structure shifted their focus towards the highest performing employees while seemingly ignoring or dismissing the lower performing employees.  This also occurs in education where teachers and schools focus on the “bubble students”, those on the margin of helping the school meet its accountability goal, at the expense of students either well above or below the margin (Booher-Jennings 2005; Reback 2008; Krieg 2008; Neal and Schanzenbach 2010). In a study of Chicago’s accountability system, Neal and Schanzebach (2010) found that the average increases in student achievement was driven by students closest to the proficiency threshold, with the students at the tails making no progress or losing ground. Furthermore, Krieg (2008) found that students at the tails, especially high performing students, score significantly lower than expected when their school is in jeopardy of NCLB sanctions. The distributional effects of accountability studies also depend on the design of the accountability structure. In a comparative study of North Carolina’s growth-based accountability system and NCLB’s proficiency-based accountability system, Ladd and Lauen (2010) found that the distribution of student achievement depended on whether the schools is feeling pressure from the proficiency- or growth-based system, or both.   

The presence of high-stakes, including the threat of sanctions or the promise of rewards, attached to accountability policies are linked to examples of teachers and school administrators partaking in dysfunctional behaviors that seek to maximize short-term education outcomes (Cullen and Reback 2006; Figlio 2006; Figlio and Getzler 2002; Jacob and Levitt 2003; Haney 2000).  The most blatant dysfunctional response is teachers and school administrators cheating on annual tests by providing answers or inappropriate help to students prior to or during the exams, erasing students’ wrong answers and replacing them with correct answers, or other creative methods of falsely improving students’ scores (Jacob and Levitt 2003; Bowers 2011; Severson 2011, July 5; Gillum and Bello 2011, March 3). There is also evidence that schools will differentially discipline low-performing students near the testing window (Figlio 2006; Jacob 2005). 
The dysfunctional behavior of teachers and school administrators does not stop with excluding students from school or cheating on state tests. There is a small, but growing, body of literature that links accountability pressure to changes in the health and well-being of students. For example, prior research shows that some schools facing accountability pressure have manipulated their students’ food programs and physical education regimens (Anderson, et al., 2006; Anderson, et al., 2011; Figlio & Winicki, 2005). A group of schools in Florida that provided empty-calorie food for students during the testing windows received small increases in student achievement compared to similar schools that did not (Figlio & Winick, 2005). Furthermore, Anderson, Butcher, and Schanzenbach (2011) found that low-performing schools have significantly higher obesity rates. In descriptive follow up surveys, the authors found that schools on the margin of passing AYP are more likely to sell junk food in vending machines as a revenue source and spend more time on test-taking activities at the cost of physical education. Schools facing financial pressure are also more likely to use junk food sales and food and beverage advertising as a means of increasing revenue, and these behaviors are linked to increases in the students’ BMI (Anderson, et al., 2006). Lastly, there is also evidence that school accountability policies have led to an increase in the prescription of psychostimulants for students (Bokhari & Schneider, 2011). The possible unintended consequences of accountability policies now extends beyond the typical concerns of teaching to the test or over-identification of special education students into questions about the health and well-being of students in low performing schools.  
Similar to the lack of curricular alignment between states’ own standards and assessment, many states also lack alignment between the academic rigor of their own assessments and the NAEP (Reed 2009; Peterson and Hess 2006). This phenomenon in the economic incentives literature is known as “career concerns” (Stein 1988; Prendergast 1999; Holmstrom and Costa 1986). The states (agents) rely on the federal government’s (principal) Title I funding to provide services for low-income students, and, under NCLB, the states’ schools and districts must make AYP in order to receive the funding. In an effort to build professional rapport and maintain a good reputation with the federal government, states have an incentive to make themselves look as good as possible in terms of meeting their AMOs. This situation is analogous to the relationship between mutual fund managers and their superiors (Holmstrom and Costa 1986; Gibbons 1998). The relationship between the fund managers and their superiors is dynamic in that it involves the superiors learning about the fund managers’ abilities overtime, with the past serving as a prediction for future success. In an effort to make themselves look as good as possible, the fund managers may withhold information from their superiors in order to hide their true ability (Holmstrom and Costa 1986). Similarly, states have an incentive to hide their students’ true ability and inflate their AMO performance by creating low proficiency standards in order to improve their standing with the federal government. However, the consequence of over-reporting test scores can been seen as a dynamic contract enforcement problem where parents and the federal government will lose trust in schools over time if their reported level of performance on state tests is not an accurate representation of the current level of achievement (Prendergast 1999; Holmstrom 1999). 
Conclusion

In this paper, I set out to connect four of the underlying assumptions of educational accountability systems to economic research.  The goal is to flesh out theoretical reasons for the unintended consequences found in the empirical education accountability literature.  The results indicate that design of accountability systems, particularly along the four assumptions discussed above, need to be given careful considerations, as they have direct and measurable impacts on educators, students, and stake-holders.  There are certainly other questions related to school accountability systems that this paper does not address.   

First, Will the accountability system be a standalone policy or part of a larger reform? Originally accountability systems were part of a larger systemic reform, and only after the creation of a detailed curricular framework was created, a strong central governance structure was in place, and other capacity building mechanisms were in place were schools and districts held responsible for student achievement (O'Day and Smith 1993; Smith and O'Day 1991; Elmore, Adelmann, and Fuhrman 1996; Elmore and Fuhrman 1994; Linn 2004).     


Second, at what level in the organizational hierarchy are individuals going to be held accountable? After deciding how/whether the accountability system will be implemented in a larger reform, the next decision is to decide which unit or units are going to be held accountable (O'Day 2002; O'Day and Smith 1993; Smith and O'Day 1991; Linn 2004, 2003; Hannaway 1992). Under NCLB, both schools and districts are held accountable for the academic performance of their students.  States and districts have also experimented with student-level accountability policies that require students in elementary and middle schools to reach a certain performance level before moving to the next grade (Greene and Winters 2009; Jacob 2005; Mariano and Martorell 2011; McCombs, Kirby, and Mariano 2009), and require high school students to reach a certain performance level in order to graduate (Reardon et al. 2010; Jacob 2001; Papay, Murnane, and Willett 2010; Dee and Jacob 2006).


Third, what role do local, state, and federal agencies play in the overall governance structure?  In the early writing on educational accountability systems, districts and states were supposed to play key roles in fostering school improvement (Clune 1993a, 1993b; O'Day and Smith 1993; Smith and O'Day 1991).  In general NCLB has a tiered governance structure where districts are responsible for the performance of its schools and states are responsible for its districts and schools.  In many cases, states also have their own accountability system where schools and districts have to answer to the state for goals unrelated to NCLB (Figlio, Rouse, and Schlosser 2009; Ladd and Lauen 2010; Chiang 2009).  Furthermore, a few states and districts have incorporated other educational stakeholders directly into their accountability policies. For example, parents play a role in the grades New York City’s public schools receive under its accountability program through yearly surveys (Charbonneau and Van Ryzin 2011).          

Fourth, what goals are organizational units are expected to meet?  The answer to this question requires educational policy-makers and other stakeholders to decide on the goal(s) of the public education system.  This question fosters much disagreement (Labaree 1997; Jacob and Lefgren 2007; Cullen, Jacob, and Levitt 2006).  Most accountability policies hold schools and districts accountable for the performance of their students as measured by achievement tests (Figlio and Loeb 2011), but it is also possible to hold schools accountable for other relevant outcomes (e.g., dropout rates, parental satisfaction). NCLB holds schools, districts, and states accountable not only for student achievement (overall and by subgroup), but also the percent of students tested and graduation rates for high schools.      


The next wave of federal and state school accountability systems would benefit from a closer partnership researchers, policy-makers, and practitioners (McEachin and Polikoff, 2012).  While there is still a lot to be learned about how to design a valid, fair, and reliable accountability system that holds educators accountable for portions of students’ achievement they can control, the current policies are not at the cutting of edge research.  
References

Acemoglu, Daron, Michael Kremer, and Atif Mian. 2008. "Incentives in markets, firms, and governments." Journal of Law, Economics, and Organization no. 24 (2):273-306. doi: 10.1093/jleo/ewm055.

Amrein-Beardle, A., and D. Berliner. 2002. "High stakes testing, uncertainty and student learning." Education Policy Analysis Archives no. 10 (18):1-74.

———. 2003. "Re-analysis of NAEP math and reading scores in states with and without high-stakes tests: Response to Rosenshine." Education Policy Analysis Archives no. 11 (25):1-16.

Ananat, E. O., A. Gassman-Pines, D. V. Francis, and C. M. Gibson-Davis. 2011. Children left behind: The effects of statewide job loss on student achievement. NBER Working Paper.

Baker, G.P. 1992. "Incentive contracts and performance measurement." Journal of Political Economy no. 100 (3):598-614.

———. 2000. "The Use of Performance Measures in Incentive Contracting." The American economic review no. 90 (2):415-420.

Balfanz, R., N. Legters, T. C. West, and L. M. Weber. 2007. "Are NCLB's measures, incentives, and improvement strategies the right ones for the nation'slow-performing high schools?" American Educational Research Journal no. 44 (3):559-593. doi: 10.3102/0002831207306768.

Ballou, Dale, and M. G. Springer. 2009. Achievement tradeoffs and No Child Left Behind.

Bandiera, Oriana, Iwan Barankay, and Imran Rasul. 2007. "Incentives for managers and inequality among workers: Evidence from a firm-level experiment." The Quarterly Journal of Economics no. 122 (2):729-773. doi: 10.1162/qjec.122.2.729.

Betts, J. R., and Anne Danenberg. 2002. "School accountability in California: An early evaluation." Brookings papers on education policy no. 2002 (5):123-197. doi: 10.1353/pep.2002.0001.

Black, S.E. 1999. "Do better schools matter? Parental valuation of elementary education." The Quarterly Journal of Economics no. 114 (2):577-599.

Black, S.E., and S. J. Machin. 2011. "Housing valuations of school performance." In Handbook in Economics, edited by E. A. Hanushek, S. J. Machin and L. Woessmann. North-Holland, The Netherlands: Elsevier.

Booher-Jennings, J. 2005. "Below the Bubble: "Educational Triage" and the Texas Accountability System." American Educational Research Journal no. 42 (2):231-268. doi: 10.3102/00028312042002231.

Bowers, M.J., Wilson, R.E., & Hyde, R.L. . 2011. Office of the Governor: Special Investigators. Atlanta, GA.

Boyd, D., H. Lankford, S. Loeb, and J. Wyckoff. 2008. "The impact of assessment and accountability on teacher recruitment and retention: Are there unintended consequences?" Public Finance Review no. 36 (1):88-111.

Braun, H. 2004. "Reconsidering the impact of high-stakes testing." Education Policy Analysis Archives no. 12 (1).

Brunner, E., and J. Sonstelie. 2003. "Homeowners, property values, and the political economy of the school voucher." Journal of Urban Economics no. 54:239-257.

Carnoy, M., and S. Loeb. 2002. "Does external accountability affect student outcomes ? A cross-state analysis." Educational Evaluation and Policy Analysis no. 24 (4):305-331. doi: 10.3102/01623737024004305.

Charbonneau, Étienne, and Gregg G. Van Ryzin. 2011. "Performance measures and parental satisfaction with New York City schools." The American Review of Public Administration. doi: 10.1177/0275074010397333.

Chetty, R., J.N. Friedman, and J. Rockoff. 2012. The long-term impacts of teachers: Teacher value-added and student outcomes in adulthood. National Bureau of Economic Research.

Chiang, Hanley. 2009. "How accountability pressure on failing schools affects student achievement." Journal of Public Economics no. 93 (9-10):1045-1057. doi: 10.1016/j.jpubeco.2009.06.002.

Clotfelter, Charles T., and H.F. Ladd. 1996. "Recognizing and rewarding success in public schools." In Holding schools accountable: Performance-based reform in education, edited by H.F. Ladd. Washington, D.C.: The Brookings Institution.

Clune, William H. 1993a. "The best path to systemic educational policy: Standard/centralized or differentiated/decentralized?" Educational Evaluation and Policy Analysis no. 15 (3):233-254. doi: 10.3102/01623737015003233.

———. 1993b. "Systemic educational policy:A conceptual framework." In Designing coherent education policy: Improving the system, edited by S. H. Fuhrman. San Francisco, CA: Jossey-Bass Publishers.

Courty, P., and J. Marschke. 1997. "Measuring government performance: Lessons from a federal job-training program." American Economic Review no. 87:383-388.

Cronin, J., G.G. Kingsbury, M.S. McCall, and B. Bowe. 2005. The Impact of the No Child Left Behind Act on student achievement and growth: 2005 edition. Portland, OR: Northwest Evaluation Association.

Cullen, J. B., B.A. Jacob, and S. D. Levitt. 2006. "The effect of school choice on participants: Evidence from randomized lotteries." Econometrica no. 74 (5):1191-1230.

Cullen, J. B., and R. Reback. 2006. "Tinkering toward accolades: School gaming under a performance accountability system."

Darling-Hammond, Linda. 2007. "Race, inequality and educational accountability: the irony of 'No Child Left Behind'." Race Ethnicity and Education no. 10 (3):245-260. doi: 10.1080/13613320701503207.

de Mello, V.B., C. Blankenship, and D. McLaughlin. 2009. Mapping state proficiency standards onto NAEP scales: 2005-2007. Washington, D.C.: National Center for Education Statistics.

Dee, Thomas S., and B.A. Jacob. 2006. Do high school exit exams influence educational attainment or labor market performance? : National Bureau of Economic Research Cambridge, Mass., USA.

———. 2011. "The impact of no Child Left Behind on student achievement." Journal of Policy Analysis and Management:418-446. doi: 10.1002/pam.20586.

Downes, T.A, and Jeffrey E Zabel. 2002. "The impact of school characteristics on house prices: Chicago 1987-1991." Journal of Urban Economics no. 52 (1):1-25. doi: 10.1016/s0094-1190(02)00010-4.

Dunn, J.L., and J. Allen. 2009. "Holding schools accountable for the growth of non-proficient students: Coordinating measurement and accountability." Educational Measurement: Issues and Practice no. 28 (4):27-41.

Elmore, R.F., C.H. Adelmann, and S. H. Fuhrman. 1996. "The new accountability in state education reform: From process to performance." In Holding schools accountable: Performance-based reform in education, edited by H.F. Ladd. Washington, D.C.: The Brookings Institution.

Elmore, R.F., and S. H. Fuhrman. 1994. The governance of curriculum, 1994 Yearbook for the Association for Supervision and Curriculum Development. Alexandria, VA: The Association for Supervision and Curriculum Development.

Epstein, Andrew J. 2006. "Do cardiac surgery report cards reduce mortality? Assessing the evidence." Medical Care Research and Review no. 63 (4):403-426. doi: 10.1177/1077558706288831.

Ferris, James M. 1992. "School-based decision making: A principal-agent perspective." Educational Evaluation and Policy Analysis no. 14 (4):333-346.

Figlio, D.N. 2003. "Fiscal Implications of school accountability initiatives." In Tax Policy and the Economy, Volume 17, 1-36. National Bureau of Economic Research, Inc.

———. 2006. "Testing, crime and punishment." Journal of Public Economics no. 90 (4-5):837-851. doi: 10.1016/j.jpubeco.2005.01.003.

Figlio, D.N., and Lawrence S. Getzler. 2002. Accountabilty, ability and disability: Gaming the system. NBER Working Paper.

Figlio, D.N., and Lawrence W. Kenny. 2009. "Public sector performance measurement and stakeholder support." Journal of Public Economics no. 93 (9-10):1069-1077. doi: 10.1016/j.jpubeco.2009.07.003.

Figlio, D.N., and H.F. Ladd. 2007. "School accountability and student achievement." In Handbook of research in education finance and policy, edited by H.F. Ladd and E. Fiske. New York, NY: Routledge.

Figlio, D.N., and S. Loeb. 2011. "School accountability." In Handbooks in Economics: Economics of Education, edited by E. A. Hanushek, S. J. Machin and L. Woessmann, 383-421. North-Holland, The Netherlands: Elsevier.

Figlio, D.N., and Maurice E. Lucas. 2004. "What's in a grade? School report cards and the housing market." American Economic Review no. 94 (3):591-604. doi: 10.1257/0002828041464489.

Figlio, D.N., and C.E. Rouse. 2006. "Do accountability and voucher threats improve low-performing schools?" Journal of Public Economics no. 90 (1-2):239-255. doi: 10.1016/j.jpubeco.2005.08.005.

Figlio, D.N., C.E. Rouse, and A. Schlosser. 2009. Leaving no child behind: Two paths to school accountability. The Urban Institute.

Firestone, W.A., S. H. Fuhrman, and M.W. Kirst. 1989. The progress of reform: An appraisal of state education initiatives. New Brunswick, NJ: Rutgers University, Center for Policy Research in Education.

Fredericksen, N. 1994. The influence of minimum competency tests on teaching and learning. Princeton, NJ: Educational Testing Services.

Fuller, B., J. Wright, K.  Gesicki, and E. Kang. 2007. "Gauging growth: How to judge No Child Left Behind?" Educational Researcher no. 36 (268-278).

Gibbons, R. 1998. "Incentives in organizations." The Journal of Economic Perspectives no. 12 (4):115-132.

Gillum, J., and M. Bello. 2011, March 3. When standardized test scores soared in D.C., were the gains real? USA Today.

Goertz, M.E., R.E. Floden, and J.A. O'Day. 1995a. Studies of education reform: Systemic Reform. Brunswick, NJ: Cosortium for Policy Research in Education.

———. 1995b. Studies of education reform: Systemic reform. Brunswick, NJ: Consortium for Policy Research in Education.

Greene, J., and M. Winters. 2009. "The effects of exemptions to Florida's test-based promotion policy: Who is retained?Who benefits academically?" Economics of Education Review no. 28 (1):135-142. doi: 10.1016/j.econedurev.2008.02.002.

Haney, W. . 2000. "The myth of the Texas miracle in education." Education Policy Analysis Archives no. 8 (41).

Hannaway, J. 1992. "Higher order skills, job design, and incentives: An analysis and proposal." American Educational Research Journal no. 29 (1):3-21.

Hanushek, Eric A., and Margaret E. Raymond. 2005. "Does school accountability lead to improved student performance?" Journal of Policy Analysis and Management no. 24 (2):297-327. doi: 10.1002/pam.20091.

Harris, Douglas, and Carolyn Herrington. 2006. "Accountability, standards, and the growing achievement gap: Lessons from the past half-century." American Journal of Education no. 111 (2):209-238.

Hastings, J., and J. Weinstein. 2008. "Information, school choice, and achievement: Evidence from two experiments." Quarterly Journal of Economics no. 123:1373-1414.

Healy, P.M. 1985. "The effect of bonus schemes on accounting decisions." Journal of Accounting and Economics no. 7:85-107.

Heck, R.H. 2006. "Assessing school achievement progress: Comparing alternative approaches." Educational Administration Quarterly no. 42 (5):667-699.

Heckman, J. J., Carolyn Heinrich, and Jeffrey Smith. 2002. "The performance of performance standards." The Journal of Human Resources no. 37 (4):778-778. doi: 10.2307/3069617.

Heilig, J. V., and L. Darling-Hammond. 2008. "Accountability Texas-style: The progress and learning of urban minority students in a high-stakes testing context." Educational Evaluation and Policy Analysis no. 30 (2):75-110. doi: 10.3102/0162373708317689.

Hill, R.K., and C.A. DePascale. 2003. "Reliability of No Child Left Behind accountability designs." Educational Measurement: Issues and Practice no. 22 (3):12-20.

Ho, Andrew Dean. 2008. "The problem with “proficiency”: Limitations of statistics and policy Under No Child Left Behind." Educational Researcher no. 37 (6):351-360. doi: 10.3102/0013189x08323842.

Ho, Andrew Dean, D.M. Lewis, and J.L.M. Farris. 2009. "The dependence of growth-model results on proficiency cut scores." Educational Measurement: Issues and Practice no. 28 (4):15-26.

Holmstrom, B. 1999. "Managerial Incentive Problems: A Dynamic Perspective." The Review of Economic Studies no. 66 (1):169-182.

Holmstrom, B., and J.R. Costa. 1986. "Managerial incentives and capital management." The Quarterly Journal of Economics no. 101 (4):835-860.

Holmstrom, B., and P. Milgrom. 1991. "Multitask principal-agent analyses: Incentive contracts, asset ownership, and job design." Journal of Law, Economics, & Organization no. 7:24-52.

———. 1994. "The Firm as an incentive system." The American economic review no. 84 (4):972-991.

Jacob, B.A. 2001. "Getting tough? The impact of high school graduation exams." Educational Evaluation and Policy Analysis no. 23 (2):99-121. doi: 10.3102/01623737023002099.

———. 2005. "Accountability, incentives and behavior: the impact of high-stakes testing in the Chicago Public Schools." Journal of Public Economics no. 89 (5-6):761-796. doi: 10.1016/j.jpubeco.2004.08.004.

Jacob, B.A., and Lars Lefgren. 2004. "Remedial education and student achievement: A regression-discontinuity analysis." Review of Economics and Statistics no. 86 (1):226-244. doi: 10.1162/003465304323023778.

———. 2007. "What do parents value in education? An empirical investigation of parents' revealed preferences for teachers." The Quarterly Journal of Economics no. 122 (4):1603-1637. doi: 10.1162/qjec.2007.122.4.1603.

Jacob, B.A., and S. D. Levitt. 2003. "Rotten apples: An investigation of the prevalence and predictors of teacher cheating." Quarterly Journal of Economics no. 118 (3):843-877.

Jacobsen, R., J.W. Snyder, and A. Saultz. 2012. Still making the cut? Shifting cut scores and resultant influences on parental satisfaction. In Annual meeting of the American Education Research Assocation. Vancouver, CA.

Jennings, J. L., and A. A. Beveridge. 2009. "How Does Test Exemption Affect Schools' and Students' Academic Performance?" Educational Evaluation and Policy Analysis no. 31 (2):153-175. doi: 10.3102/0162373708328468.

Jin, Ginger Zhe, and Phillip Leslie. 2003. "The Effect of Information on Product Quality: Evidence from Restaurant Hygiene Grade Cards." The Quarterly Journal of Economics no. 118 (2):409-451.

Jones, M. Gail, Brett D. Jones, Belinda Hardin, Lisa Chapman, Tracie Yarbrough, and Marcia Davis. 1999. "The Impact of High-Stakes Testing on Teachers and Students in North Carolina." The Phi Delta Kappan no. 81 (3):199-203.

Kane, T. J., and D. O. Staiger. 2002. "The promise and pitfalls of using imprecise school accountability measures." The Journal of Economic Perspectives no. 16 (4):91-114.

Kerr, Steven. 1975. "On the folly of rewarding A, while hoping for B." The Academy of Management Journal no. 18 (4):769-783.

Kim, J. S., and G. L. Sunderman. 2005. "Measuring Academic Proficiency Under the No Child Left Behind Act: Implications for Educational Equity." Educational Researcher no. 34 (8):3-13. doi: 10.3102/0013189x034008003.

Klein, S. P., L. S. Hamilton, D. F. McCaffrey, and B. M. Stecher. 2000. "What do test scores in Texas tell us?" Education Policy Analysis Archives no. 8 (49):1-22.

Knapp, M.S. 1997. "Between Systemic Reforms and the Mathematics and Science Classroom: The Dynamics of Innovation, Implementation, and Professional Learning." Review of Educational Research no. 67 (2):227-266.

Koedel, Cory, and J. R. Betts. 2009. "Does student sorting invalidate value-added models of teacher effectiveness? An extended analysis of the Rothstein critique." Working Papers.

Koretz, D. M., S. Barron, K.J. Mitchell, and B. M. Stecher. 1996. Perceived effects of the Kentucky Instructional Results Information System (KIRIS). Santa Monica, CA: The RAND Corporation.

Kremer, Michael, and A. Sarychev. 2000. Why do governments operate schools. In Harvard Working Paper. Cambridge, MA.

Krieg, John M. 2008. "Are students left behind? The distributional effects of the No Child Left Behind Act." Education Finance and Policy no. 3 (2):250-281. doi: 10.1162/edfp.2008.3.2.250.

Krieg, John M., and Paul Storer. 2006. "How much do students matter? Applying the Oaxaca Decomposition to explain determinants of Adequate Yearly Progress." Contemporary Economic Policy no. 24 (4):563-581. doi: 10.1093/cep/byl003.

Labaree, D.F. 1997. "Public goods, private goods: The American struggle over educational goals." American Educational Research Journal no. 34 (1):39-81.

Ladd, H.F. 1999. "The Dallas school accountability and incentive program: an evaluation of its impacts on student outcomes." Economics of Education Review no. 18 (1):1-16. doi: 10.1016/s0272-7757(97)00044-7.

Ladd, H.F., and D.L. Lauen. 2010. "Status versus growth: The distributional effects of school accountability policies." Journal of Policy Analysis and Management no. 29 (3):426-450. doi: 10.1002/pam.

Ladd, H.F., and Randall P. Walsh. 2002. "Implementing value-added measures of school effectiveness: getting the incentives right." Economics of Education Review no. 21 (1):1-17. doi: 10.1016/s0272-7757(00)00039-x.

Ladd, H.F., and Arnaldo Zelli. 2002. "School-based accountability in North Carolina: The responses of school principals." Educational Administration Quarterly no. 38 (4):494-529. doi: 10.1177/001316102237670.

Lee, Jaekyung. 2008. "Is Test-driven external accountability effective? Synthesizing the evidence from cross-state causal-comparative and correlational studies." Review of Educational Research no. 78 (3):608-644. doi: 10.3102/0034654308324427.

Lee, Jaekyung, and Todd Reeves. 2012. "Revisiting the Impact of NCLB high-stakes school accountability, capacity, and resources." Educational Evaluation and Policy Analysis no. 34 (2):209-231. doi: 10.3102/0162373711431604.

Lee, Jaekyung, and K.K. Wong. 2004. "The impact of accountability on racial and socioeconomic equity: Considering both school resources and achievement outcomes." American Educational Research Journal no. 41 (4):797-832.

Linn, R.L. 2000. "Assessments and accountability." Educational Researcher no. 29 (2):4-16.

———. 2003. "Accountability: Responsibility and reasonable expectations." Educational Researcher no. 32 (7):3-13. doi: 10.3102/0013189x032007003.

———. 2004. "Accountability models." In Redesigning accountability systems for education, edited by S. H. Fuhrman and R.F. Elmore. New York, NY: Teachers College Press.

Linn, R.L., Eva L. Baker, and Damian W. Betebenner. 2002. "Accountability systems: Implications of requirements of the No Child Left Behind Act of 2001." Educational Researcher no. 31 (6):3-16. doi: 10.3102/0013189x031006003.

Linn, R.L., and C. Haug. 2002. "Stability of school-building accountability scores and gains." Educational Evaluation and Policy Analysis no. 24 (1):29-36.

Loeb, S., and K.O. Strunk. 2007. "Accountability and local control: Response to incentives with and without authority over resource generation and allocation." Education Finance and Policy no. 2 (1):10-39. doi: 10.1162/edfp.2007.2.1.10.

Mariano, L. T., and F. Martorell. 2011. The academic effects of summer instruction and rentention in New York City. Santa Monica, CA: The RAND Corporation.

Mathios, Alan D. 2000. "The impact of mandatory disclosure laws on product choices: An analysis of the salad dressing market." Journal of Law and Economics no. 43 (2):651-678.

McCombs, J.S., S.N. Kirby, and L. T. Mariano. 2009. Ending social promotion without leaving children behind. Santa Monica, CA: The RAND Corporation.

McDonnell, L. M., and R.F. Elmore. 1987. "Getting the Job Done: Alternative Policy Instruments." Educational Evaluation and Policy Analysis no. 9 (2):133-152. doi: 10.3102/01623737009002133.

McEachin, Andrew, and Polikoff, Morgan. Forthcoming. “We Are the 5%: Which Schools Would Be Held Accountable under a Proposed Revision of the Elementary and Secondary Education Act?” Educational Researcher.
Milgrom, P. 1988. "Employment contracts, influence activities, and efficient organization design." Journal of Political Economy no. 96 (1):42-60.

Milgrom, P., and J. Roberts. 1988. "An economic approach to influence activities in organizations." American Journal of Sociology no. 94:S154-S179.

Neal, Derek, and Diane Whitmore Schanzenbach. 2010. "Left behind by design: Proficiency counts and test-based accountability." Review of Economics and Statistics no. 92 (2):263-283. doi: 10.1162/rest.2010.12318.

O'Day, J.A. 2002. "Complexity, accountability, and school improvement." Harvard Educational Review no. 72 (3):293-329.

———. 2005. "Complexity, accountability, and school improvement." In Redesigning accountability systems for education, edited by S. H. Fuhrman and R.F. Elmore. New York, NY: Teachers College Press.

O'Day, J.A., and M.S.  Smith. 1993. "Systemic reform and educational opportunity." In Designing cohort educational policy: Improving the system, edited by S. Furman, 250-312. San Francisco: Jossey-Bass.

Papay, J. P., R. J. Murnane, and J. B. Willett. 2010. "The consequences of high school exit examinations for low-performing urban students: Evidence From Massachusetts." Educational Evaluation and Policy Analysis no. 32 (1):5-23. doi: 10.3102/0162373709352530.

Peterson, P.E., and F. Hess. 2006. "Keeping an eye on state standards." Education Next no. 6 (3):28-29.

Petrelli, M.J. 2002. "Comment on standards and accountability in Washington state." Brookings papers on Education Policy no. 5:226-228.

Polikoff, M.S., A.C. Porter, and J. Smithson. 2011. "How well aigned are state assessments of student achievement with state content standards?" American Educational Research Journal. doi: 10.3102/0002831211410684.

Polikoff, M.S., and S.L. Wrabel. 2012. A safe harbor raises all boats: The use of alternative methods to make Adequate Yearly Progress. In Annual Conference of the Association for Education Finance and Policy. Boston, MA.

Porter, A.C., R.L. Linn, and C.S. Trimble. 2005. "The effects of state decisions about NCLB adequate yearly progress targets." Educational Measurement: Issues and Practice no. 24 (4):32-39.

Prendergast, Canice. 1999. "The provision of incentives in firms." Journal of Economic Literature no. 37 (1):7-63.

Reardon, S. F., N. Arshan, a Atteberry, and M. Kurlaender. 2010. "Effects of failing a high school exit exam on course taking, achievement, persistence, and graduation." Educational Evaluation and Policy Analysis no. 32 (4):498-520. doi: 10.3102/0162373710382655.

Reback, R. 2008. "Teaching to the rating: School accountability and the distribution of student achievement." Journal of Public Economics no. 92 (5-6):1394-1415. doi: 10.1016/j.jpubeco.2007.05.003.

Reback, R., Jonah E. Rockoff, and Heather L. Schwartz. 2011. "The Effects of No Child Left Behind on School Services and Student Outcomes."  (August).

Reed, D.S. 2009. "Is there an expectations gap? Educational federalism and the demographic distribution of proficiency cut scores." American Educational Research Journal no. 46 (3):718-742. doi: 10.3102/0002831209340254.

Reinstein, David A., and Christopher M. Snyder. 2005. "The influence of expert reviews on consumer demand for experience goods: A case study of movie critics." The Journal of Industrial Economics no. 53 (1):27-51.

Riddle, W., and N. Kober. 2011. State policy differences greatly impact AYP Numbers. Wasington, D.C.: Center on Education Policy.

Rockoff, J. E., and L. Turner. 2010. "Short run impacts of accountability on school quality." American Economic Journal: Economic Policy no. 2:119-147.

Rosenshine, B. 2003. "High-stakes testing: Another analysis." Education Policy Analysis Archives no. 11 (24):1-8.

Rothman, R. 2004. "Benchmarking and alignment of state standards and assessments." In Redesigning accountability systems for education, edited by S. H. Fuhrman and R.F. Elmore. New York, NY: Teacher College Press.

Rothstein, R., R. Jacobsen, and T. Wilder. 2008. Grading education: Getting accountability right. Washington, D.C. and New York, N.Y.: Economic Policy Institute and Teachers College Press.

Rouse, C. E., J. Hannaway, D. Goldhaber, and D.N. Figlio. 2007. Feeling the Florida heat? How low-performing schools respond to voucher and accountability pressure. In NBER Working Paper.

Severson, K. 2011, July 5. Systematic cheating is found in Atlanta's school system. New York Times, http://www.nytimes.com/2011/07/06/education/06atlanta.html?ref=sunday 

Shapiro, Carl. 1983. "Premiums for high quality products as returns to reputations." The Quarterly Journal of Economics no. 98 (4):659-679. doi: 10.2307/1881782.

Smith, M.S., and J.A. O'Day. 1991. "Systemic school reform." In The politics of curriculum and testing, edited by S. H. Fuhrman and B. Malen. New York, NY: Falmer Press.

Springer, M. 2008. "The influence of an NCLB accountability plan on the distribution of student test score gains." Economics of Education Review no. 27 (5):556-563. doi: 10.1016/j.econedurev.2007.06.004.

Stecher, B. M., S. Barron, T. Chun, and K. Ross. 2000. The effects of the Washington State education reform on schools and classrooms. Santa Monica, CA: The RAND Corporation.

Stecher, B. M., S. Barron, T. Kaganoff, and J. Goodwin. 1998. The effects of standards-based assessment on classroom practices: Results of the 1996-97 RAND survey of Kentucky teachers of mathematics and writing. Los Angeles, CA: National Center for Research on Evaluation, Standards, and Student Testing, CSE Technical Report 482.

Stecher, B. M., G. Vernez, and P. Steinberg. 2010. Reauthorizing No Child Left Behind: Facts and recommendations. Santa Monica, CA: The RAND Corporation.

Stein, Jeremy C. 1988. "Takeover threats and managerial myopia." Journal of Political Economy no. 96 (1):61-80.

Strunk, K.O., and A. McEachin. 2011. "Accountability under constraint: The relationship between collective bargaining agreements and California schools' and districts' performance under No Child Left Behind." American Educational Research Journal no. 48 (4):871-903. doi: 10.3102/0002831211401006.

Strunk, K.O., A. McEachin, and T. Westover. Forthcoming. Does intensive district-level technical assistance improve student achievement? An evaluation of California's District Assistance and Intervention Teams.  Journal of Policy Analysis and Mangement.  

Stullich, S., E. Eisner, J.  McCrary, and C.  Roney. 2006. National assessment of Title I interim report to Congress: Implementation of Title I. Washington, D.C.: US Department of Education, Institute of Educational Sciences.

United States Department of Education. 2011. ESEA Flexibility. edited by Department of Education. Washington, D.C.

Vinovskis, M.A. 2009. From A Nation At Risk to No Child Left Behind: National education goals and the creation of federal education policy. New York, NY: Teachers College Press.

Weiss, M.J., and H. May. 2012. "A policy analysis of the federal growth model pilot program's measurs of school performance: The Florida case." Education Finance and Policy no. 7 (1):44-73.

Winters, Marcus A., Julie R. Trivitt, and Jay P. Greene. 2010. "The impact of high-stakes testing on student proficiency in low-stakes subjects: Evidence from Florida's elementary science exam." Economics of Education Review no. 29 (1):138-146. doi: 10.1016/j.econedurev.2009.07.004.

Wong, M., T.D. Cook, and P.M. Steiner. 2009. No Child Left Behind: An interim evaluation of its effects on learning using two interrupted time series each with its own non-equivalent comparison series. In Institute for Policy Research Working Paper Series WP-09-11. Evanston, IL.

� While an increasing amount of attention is spent on holding students, teachers, and principals accountable for student outcomes, I focus primarily on school-level accountability policies in this paper for two reasons.  First, school-level accountability policies will remain a predominate feature of both federal and state educational systems.  Second, many of the assumptions addressed in this paper can be applied to the teacher accountability literature but I leave it to others to review the most recent empirical literature.  


� The assumptions discussed below are not meant to be exhaustive.  Instead, the assumptions cover a number of key aspects of accountability policies that most often addressed in the relevant literatures. 


� For a more thorough review, please see: (O'Day and Smith 1993; Smith and O'Day 1991; Vinovskis 2009; Harris and Herrington 2006)


� Although confusing, the four assumptions of accountability policies addressed in this paper are all part of one important, but not all-encompassing, aspect of the systemic reform movement.  The literature often treats accountability policies as a standalone entity even though there are originally embedded within a larger framework.


� The very notion of a high-quality education is quite vague and will be discussed in more detail in a later section.  But it is this vagueness that leads to many unintended consequences in the empirical accountability literature.  


� Agency theory is commonly invoked in the economics of education literature (Ferris 1992; Ladd and Zelli 2002; Jacob 2005; Figlio and Loeb 2011; Hannaway 1992); for example, Figlio and Loeb (2011) note that agency theory “provides a rationale for accountability”, and that “more effective monitoring of educators could result in improved student outcomes”(Figlio and Loeb 2011).


� In a similar line of research, the teacher value-added literature recommends using multiple years of data in measuring teacher effectiveness (Koedel and Betts 2009).  


� The same is also true for executives whose income is well below the threshold. If the income level for the executives company is an upper or lower bound, meaning that the company is always or never going to reach the threshold, the executive is incentivized to report the minimum possible income. 






