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1. I ntroduction

Public discontent with the performance of U.S. public elementary and secondary schooling
inraising student achievement isdeep. International comparisons of test scores placethe U.S. inthe
lowest echelons, and comparative analyses of student achievement across regions and demographic
groups point out sizeable gaps. Urban schools appear to be the worst performers. In response,
reformers have advocated incentive-based or market-driven educational reforms to improve school
quality such as merit pay, policiesto weaken collective bargaining, enhanced choice through charter
schoolsor voucher programs, and school-based performance awards. Someincentive-based policies
have been tried in many places for many years; others are quite new. In either case, the evidenceto
date is weak, at best, that any of these kinds of policies have been effective in raising student
achievement.

Why don’t we see better resultsfrom the various reform proposals? Somewould say that the
implementation of these reforms has not gone far enough. Merit pay increases are not large enough
to compensate teachers for the risk involved or to induce them to exced in the classroom;
implementation of vouchers has not been sufficiently widespread to create acompetitive environment
to prompt more innovations and accountability in public schools; and charter schools have not been
in operation long enough to overcome initia startup problems.

Teacher unions may also thwart the success of market-based reforms.* There is strong
sentiment that the goals of teacher unions, as manifested in collective bargaining agreements, are not
aligned with the goal of improving student performance. Critics argue that contract provisions to
limit management prerogatives and improve the workplace environment of teachersdivert resources

and attention away from students and create little incentive for teachers to work to improve the

For example, Ballou and Podgursky (1997), pp. 107-08, present this argument.



educationa environment. For some time, proposals have been offered to weaken unions as ameans
to increase competition, give managers more discretion, and reconstitute an incentive structureinthe
compensation system.

Another possibility for the weak evidence on the effectiveness of incentive-based reformsis
precisaly because they have been successful. Since public schools are used as the comparison group
for these evaluations, there may belittle difference in performance between the two types of schoals,
smply because the reforms have improved outcomes for studentsin both private and public schools.

A fourth explanation may lie in the inherent nature of the educational process. Education
involves multiple stakeholders, disparate and conflicting goals, complex and multi-task jobs, team
production, uncertain inputs, and idiosyncratic elements contingent on the attributes of individua
students, efforts and attitudes of fellow teachers, and classroom environments. The complexity of
the process may tend to mitigate student achievement effects of reformsbased onindividual incentive
pay.2 There is a large literature on incentives that demonstrates that even in private-sector
workplaces, only a small proportion of jobs base compensation on explicit contracts that reward
individual performance. Rather, private sector companies prefer to reward individuals based on
discretionary subjective measures of performance or to follow bureaucratic rules that establish job
gradesand promotion criteria.® Furthermore, private sector businessesreward workersmorethrough
promotions and group-based merit systems than through individual merit rewards (Prendergast,

1999).

2See Murnane and Cohen (1986).

3Others have cited problems with successfully implementing a merit pay system evenin private business. A
study in the early 1980s on the topic found that the practices of merit pay in private industry is neither as common nor
effective as many believe (Lawler, 1983).



The purpose of thispaper istoreview evidence onthe effectivenessof variousincentive-based
or market-driven educational reforms. We review these reforms in the context of incentive systems
asoutlined in Prendergast (1999). Specifically, we consider merit pay, charter schools, and school-
based performance systems. The next section of the paper considers merit pay. Merit pay reforms
attempt to incorporate individua pay-for-performance systems into school compensation systems.
Many of these systems have been introduced in non-union schools; a few have been successful in
gaining union approva. Very little empirical evidence has been produced concerning the influence
of merit pay on student achievement in either case. We have recently acquired student achievement
datafrom ahigh school that is operating a merit pay system within aunionized district, and we hope
to soon contribute to the empirical literature on effectiveness of merit pay systems. Inthispaper, we
describe its structure and operation, as a basis for evaluating the program.

In section three, we examine the literature on the effects of collective bargaining on student
outcomes in order to discern the extent to which union goals are aligned with student performance
goals. The basic question is whether or not unions negotiate contracts that allocate resources and
foster work relations that are compatible with a positive educational environment.

The fourth section explores a relatively recent variation on a market-based system that
introduces choice to students and parents, and thus creates a competitive environment for public
schools. Charter school sare publicly-supported organi zations, authori zed by astate-sanctioned body,
governed by a board of local citizens (not elected), and held accountable to explicit goals that
congtitute their charter. Michigan's charter school movement is one of the earliest and most
established. Recently an evaluation mandated by the state legislature was completed. However, it

did not attempt a rigorous anaysis of the effect of charter schools on student achievement. To



augment that evaluation, we estimate the difference in student test score levels and gains between
charter schools and traditional public schoolsin Michigan.

The final section of the paper considers explicit group incentives—namely, school-based
performance awards. Our interpretation of the evidence leads us to consider school-based
performance systems as the most promising of the reform proposals. We reach this conclusion for
severa reasons. First, the incentive system is more compatible with the nature of the educational
process than individualized incentive systems such as merit pay. Second, it is more consistent with
the risk preferences of teachers and their response to incentives. Third, it does not directly threaten
collective bargai ning compensation agreementsthat exist in large part to avoid subjective evaluations
of performance. Fourth, the generally weak evidence on the benefits of extant market-based systems
leadsto serious consideration of reformsthat do not rely solely on the power of compensation, which
may be too weak on the margin to induce innovations and accountability in public schools. Whereas
school-based performance awards may be the best means for incul cating incentives into elementary
and secondary schools, they still may result in unintended consequences. Thus, administrators and
policymakers must continuously monitor and modify these systems to overcome problems as they

arise.

2. Per for mance-based Compensation Systems for Individuals

2.1  Theoretical Perspective
Thisfirst substantive section of the paper uses the framework set out by Prendergast (1999)
to placethe delivery of educational servicesin the context of incentive-based compensation systems

(merit pay), as well as to show how the nature of education complicates and confounds the



effectiveness of such systems.* The simple, static principal-agent mode! that Prendergast explicates
rewards agents for taking on additional risk through a pay-for-performance contract with higher
(mean) wages. In his model, the performance measures used are noisy and the efficacy of the
incentives depends on the risk aversion of the agents. Asiswell known, incentives may result in
unintended, sometimes perverse, consequences. Prendergast usestheterm* dysfunctional behavioral
responses;” Murnane and Cohen (1986) call it “opportunistic behavior.”

Institutional factorsthat may result in such dysfunctional responsesinclude poorly defined or
poorly measured outcomes leading to areliance on subjective evaluations that may be flawed, multi-
tasking by job incumbents, team production, and multiple principals/stakeholders. An obvious
condition that must hold for pay-for-performance schemes is that performance is measured. But
measurement may be costly or difficult. Occupations where “output” has an important quality
dimension that is subjectively measured (e.g., design, or arts and entertainment), or whose output is
adimension of quality of life (e.g., most medical or related occupations), are most likely to rely on
subjective evaluations of performance.

Subjective evaluations may beflawed because (a) eval uators may be subject toamoral hazard
problem if they are being compensated based on their performance, and they can claim part of the
evaluatee' s performance as their own (theft); (b) individuals being evaluated may engage in non-
productive activities to curry favor with their evaluators; or (c) evaluators may end up with
distributions of ratings that are compressed because of a reluctance to give very high or very low

ratings’ (Prendergast, 1999, pp. 29-31). Jobsin which theincumbents perform many different tasks

*Much of the argument presented here was also presented in Murnane and Cohen (1986).

®In their case studies, Murnane and Cohen (1986) found that school principals reported causing morale
problems by subjectively rating very good teachers as “Excellent,” when there was a higher level category of
“Outstanding.” These problems would be avoided by giving fewer or many more “Outstanding” ratings.

5



also strain an incentives-based compensation contract.  First, multiple tasks imply multiple
performance measures, some of which may have measurability problems. Second, if performance
measures are skewed in how they relatively weight the tasks, then the agent may respond by investing
too much effort into the tasks that receive the most weight in the performance measurement system.

Team production introduces the 1/n problem, in which each individual’s contribution (and
reward) isdiluted by the size of the team. Furthermore, if theindividuals contributionsto the team
are costly to observe or measure, then team-based incentives may lead to freeriders. The problems
for an incentive-based compensation system when there are multiple stakeholders come from a
potential for misalignment of organizational goals. In effect, the principal-agent arrangement
becomes a “principals’-agent problem, and multiple principals may have different, and conflicting,
goals that they want followed. For example, training directors and production supervisors may
conflict with each on how to reward an individua’s (paid) time spent in training activities.

Each of these four constraints on the effectiveness of incentives-based compensation—need
for reliance on subjectively measured outcomes, multiple tasks undertaken by incumbent workers,
team production, and multiple stakeholders—characterize the teaching and learning process in
schools. Learning outcomes can be and are assessed through standardized tests, which are amenable
to performance-based contracts (particularly if value-added measuresareavailable). However, there
are many additional dimensionsto student learning and devel opment that are either not assessed, or
are assessed but not with standardized instruments, so that ultimately evaluations are inherently
subjective.

Schools (at al levelsof the K-12 system) typically haveliterally dozens of learning processes

or programs going on simultaneously. These might include core academic subjects; non-core



academic subjects such as art, physical education, music; acquisition of technology skills; career
development; special education; extracurricular offerings; gifted and talented programs, human
growth and devel opment; and remediation or developmental education. At somelevelsof education,
e.g., elementary grade levels, teachersmay individually beinvolved invirtualy al of these programs.
Even at secondary school levels, which are typically organized by academic discipline, teachers get
involved in areas such as career development, extracurricular leadership, and special education (as
mainstreaming becomes the status quo). But the myriad of programs or processes that occur in
schoolsisonly one source of multi-tasks. Even within ateacher’ sdiscipline, multiple tasks comprise
theteaching andlearning process—curriculum devel opment and planning, instruction, and assessment,
for example. Furthermore, good teaching requires attention to students’ learning styles, which may
mean multiple modes of instruction.

Education, to some extent, requires team production. For example, many elementary and
middle schools are organized into teams of teachers. The notion, at the elementary level, isto rely
on teachers comparative advantages in core academic areas so that each teacher in a team is
responsiblefor the subjects with which they are most comfortable. But even apart from explicit team
teaching, departmentalized secondary schools result in team production because students
performanceson standardized testsdepend on learning in several coursestaught by different teachers.

Finally, school governance and control is characterized by many different stakeholders with
differing, and sometimes, conflicting goals. Administrators who are accountable for direct student
achievement may be most responsive to levels of test scores. School board members who are
accountable for resource decisions may be most interested in changes (value added) over timein test

scores. Parents may be most concerned about postsecondary education attendance rates, whereas



employers may be most concerned about “soft,” employability skills such as problem-solving,
attendance, and attitude.

Another characteristic of most school districtsis that they have very little control over their
revenue streams. As noted, incentive-based contracts allocate part of the production risk to the
employees in return for higher rewards (wages). But since school administrators have very little
revenue to share, they cannot offer very sizeable increases in compensation were teachers willing to
accept the risk inherent in a merit-pay system.®

In short, while empirical evidence and common sense show clearly that economic actors
respond to incentives, we argue that there are severa wedges between performance measures and
the actions of teachers that tend to mitigate against individual level, incentive-based compensation
schemes. In developing this paper, we found little empirical evidence on the effects of merit pay on
student achievement. Most of the literature on merit pay systems documents the institutional
experiences in districts. Those experiences, for the most part, have been rather short-lived and
usualy negative. For example, amgjor study of merit-based pay (Hatry, Greiner, and Ashford; 1994)
found that most (75%) merit-pay programs that had been in existence in 1983 and had been studied
by the researchers, were no longer operational in 1993.” An interesting self-described limitation of
the Hatry et al. (1994) study is that they did not examine student achievement. They note,

We would especialy have liked to have performed an in-depth analysis of the impact

of incentive programs on student achievement. However, very few of the
participating districts had attempted any systematic evaluation of the effects of their

Swe do note below that collective bargaining seemsto impose added costs (inefficiency) to adistrict. Perhaps
these costs could be identified, captured, and re-allocated as merit pay. Also market-based alternatives to traditional
public schools may be less reliant on state or local government funding, and therefore be in more control of their
revenue.

"Murnane and Cohen (1986) also emphasized the short-lived, ineffective nature of merit pay systems.
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incentive plans on student achievement, even though a basic assumption behind
incentive plans is that teachers can indeed significantly affect learning. (pp. 7-8).

Inadissertation study involving onedistrict in Pennsylvania, Tulli (1991) found no correlation
between gainsin student achievement and teachers awarded merit bonuses under thisdistrict’s plan.
Theauthor noted, however, that thisdistrict heavily weighted inputs such as attendance, participation

in professional development, and supervision of extra activities relative to student outcomes.

2.2 A Case Study of aMerit Pay System Within a Collective Bargaining Environment.

To add to the empirical literature on merit pay systems, we have acquired data from a
particular high school that implemented a merit pay system in 1996. What is interesting about this
school isthat it isthe only school buildinginitslocal public school system that isnon-unionized. The
Michigan district where this high school islocated has an enrollment of about 9000 students and has
15 school buildings; three of which are high schools. Community High School is an alternative
education facility that has an enrollment of approximately 500 students pursuing a high school
diploma. The school aso has an adult basic education enrollment of about 100 students pursuing
GED preparation, ahigh school degree, or English as Second Language (ESL) programs. Thereare
approximately two dozen faculty members at Community High School.

This school implemented its merit pay system at atime of great transition in adult education
and K-12 educationa funding in Michigan. In 1995, the state legislature took two actions that
influenced adult and aternative education institutions in the state. First, in the State budget, the
legidature virtually “zeroed out” all state funds for adult education and transferred those fundsinto

the state economic devel opment agency to be used for customized training. Second, the State passed



acomprehensive public education financereform that moved the statefrom asystem primarily funded
at the local level by property taxesto a system which is State-funded, primarily through sales taxes.
The new state finance system funds “pupils’ (students under age 21 in elementary or secondary
schooling and pursuing a program leading to a high school diploma) at a foundation allowance that
is nearly identical for al districts. Given that the State funds alternative education pupils at
approximately $6,000 per year (1999 $), Community High School decided to disengage from the
adult education consortium it had been in prior to 1995, and to focus primarily on alternative
education for high school students. In the same year that the legidature revised the school finance
system, it also passed alaw that allows school districtsto operate pilot programsthat may be exempt
from collective bargaining requirements.

The district decided to operate Community High School as a “pilot” program with a
performance-based compensation schemefor itsteachers, who collectively decided toremain separate
from the loca district’'s education association (union). Alternative education settings are
characterized by students who have often not succeeded in traditional school settings, and usually
experience attendance problems and intermittent dropping out and re-enrollment episodes.
Consequently, the performance-based incentives are targeted on student retention.

Description of the performance-based compensation system. Teachers are paid a base wage

that depends solely on their education (not experience or tenure) for each 60-minute class that they
teach. Teachers with a Master’s degree or higher receive a 5 percent higher base pay. Two
supplements may be earned and added to the base pay. A retention bonusis paid if 80 percent or

more of the students assigned to the class (as of the end of the 2™ week of the quarter) are till
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enrolled and attending at the end of the quarter.®. The bonus is the same for all teachers, no matter
what their educational background, and is approximately 12.5 percent of the base for Bachelor’'s
degree teachers (12 percent for Masters plus).

The second supplement is based on student evaluations. Students rate the following 15

factorsonal - 5 scale

. Objectives, requirements, and expectations for the class were clearly started

. The instructor was well-informed and had current knowledge of subject matter

. The instructor was well-prepared for each class

. The instructor presented the materia clearly

. The material was presented in an organized manner

. The instructor used class time well

. The instructor was interested in students and was willing to listen to them

. Theinstructor encouraged student participation and wel comed questions, discussion,
and different points of view

. The instructor encouraged a high level of student attendance in the class

. The methods of evaluating student progress and performance were clearly stated

. The instructor encouraged students to think critically

. The instructor was enthusiastic

. The instructor was aware of the varying levels and abilities of students

. the materials used were appropriate for the subject taught

. This class was worthwhile

Teachers who receive an average rating of 4.65 or higher® on the 5-point scale for all 15 itemsin all
of their classes (weighted by class enroliment) in each quarter for four (4) consecutive quarters
receive the performance bonus, which increasestheir base pay by about 5 percent and increasestheir

retention bonus by 10 percent.’® To give the reader a sense for the size of these bonuses, during

®The initial enrollment in the class for purposes of calculating retention is capped at 20, so to earn the
retention bonus, teachers must have 16 students or 80 percent of the initial enrollment, whichever isless. Sometimes
actual class sizes exceed 20, and in these cases, the retention bonus is still earned if the ending enrollment is 16 or
more. Thiswas seen as an incentive for teachersto allow larger enrollmentsin their classes, when it was warranted
by scheduling and overall enrollment concerns.

*This was the average rating in the previous school year.
1OHattry et a. (1994) found arange of merit pay awardsin their study from at most 25 percent of salary to 5
percent or less. See also Lawler (1983).

11



school year 1998-99, the base pay for ateacher with aBachelor’ sdegree was $816 per class ($22,848
for nine months; 4 quarters with 7 classes).** With the performance bonus and retention bonuses in
all classes, the per class pay would be $979 ($27,412 for nine months; 4 quarters with 7 classes).*

| mpacts on student outcomes. Do the performanceincentives affect student outcomesat this

school? To answer this question, our intention isto analyze data from students at this school and at
avery similar school in the county that relies on a traditional experience/education compensation
scheme. In particular, we have obtained data for the two school years prior to and after the
implementation of the performance incentive system (i.e., 1994/95 and 1995/96; 1997/98 and
1998/99) for both high schools. Our planisto perform adifference-in-differencesanalysis of several
outcomes including retention, attendance, grades, and graduation rates.

In summary, merit-based pay schemes have been tried in many districts over along period of
time, but have made little in-road.”® Bureaucracies remain the status quo organizational model in
education. Bureaucracies, asdefined by Prendergast (1999), are“ entitiesthat userulesor regulations
to determine resource alocation rather than individual incentives.” In many states, the employment
contract between the bureaucracy (principal) and teachers (agents) is laid out explicitly through
collective bargaining at the local level. The next section of the paper examines incentives within a

collective bargaining environment.

11Community High School is on an 8-period per day schedule, and the average teaching load is 7 classes.

12Many teachers have more than 6 classes per term. With at least 6, the teachers receive full benefits
equivalent to the unionized teachersin the district.

330hnson (1986) documentsthe ebb and flow of enthusiasm for merit pay plansduring thelast century, citing
evidence of heightened interest in the 1930s and 1960s.
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3. Collective Bargaining and | ncentives

In a paper that examines ways to redesign teacher salary systems for educational reform,

Firestone (1994) summarizes the concerns of teachers about being evaluated with systems that link

pay to performance. These concerns are closely aligned with the issues raised earlier about the

problems with performance measures and multi-tasks.

Teachers do not believe that evaluative methods, whether in the form of subjective
evaluations or student test scores adequately determine the quality of their
performance.

They doubt that current methods can adequately capture the diversity of educational
goals that they deem desirable nor address the variation in their circumstances, such
as different subject matter, teaching conditions, and student abilities.

Teachersfear that favoritismwill predominatein systemsthat rely on the observations
of principals or department heads.

Teachers are concerned that pay systems will reward activities that take time away
from their instruction and preparation time.

Individual incentive programs interfere with collegial relationships between teachers
by discouraging team efforts.

Pay systemsforceteachersto pursue pedagogical approachesthat run counter totheir
view of good teaching.

One view of collective bargaining agreements is that they are a response by teachers to

establish explicit rules about various types of conduct, working conditions, and protection from

arbitrary treatment. These provisions appear to bein line with teachers' perceptions about desirable

working conditions (e.g., class size), protection from arbitrary sanctions (reduction in force rules),

and importance of certain activities (preparation time). Results from the few empirical studies of

teacher collective bargaining and student outcomes show that many of these rules are positively

related to student test score gains and that teachers covered by these rules exert more effort toward
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these activities. In this respect, the preferences of teachers and the goals of their supervisors (e.g.,
school administrators) and stakehol ders (parents and their representatives, board members) arefairly
closdly aligned. However, we argue, with supportive evidence, that the work rules and employment
restrictionsin teacher collective bargaining agreements|ead employersto deviate from the | east-cost
combination of inputs, as predicted in the literature on bureaucratic rules (Prendergast, 1999, p. 38,

citing Milgrom and Roberts (1988) and Tirole (1992)).

3.1  Working Conditions, Classrooms, and Student Achievement

Collectivebargaining agreementsestablishrulesthat affect theworking conditionsof teachers
and thus the school environment. If improvementsin working conditionsarein line with factorsthat
positively affect student achievement, then collective bargaining can lead to improved student
outcomes. Three studies offer evidence of the effect of collective bargaining on inputs into the
educational process. Using a nationally representative data from the Sustaining Effects Survey of
elementary schools, Eberts and Stone (1984) report that teachers covered by collective bargaining
have smaller classes and spend more paid timein preparation. They find that unionized teachershave
4 percent more paid timeto preparefor classes and that the student-teacher ratio is 12 percent lower.
The study aso findsthat unionized teachers spend lesstimein instruction, but thisreduction is offset
by increases in preparation, administrative duties, and consultations with parents.

The tendency for teachers covered by collective bargaining to experience smaller classesis
supported by Kleiner and Petree (1988) and Hoxby (1996). Kleiner and Petree rely on state-level
datato examine the relationship between the percentage of districts covered by collective bargaining

within a state and the student-teacher ratio. They find that as the percentage of districts with a
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collective bargaining agreement increases from 0 to 100 percent, the student-teacher ratio falsby 7
percent. Hoxby’s estimates, based on district-level data, show a similar reduction in the student-
teacher ratio for unionized teachers. Using a difference-in-differences specification, she estimates
class size to be 6 percent smaller in union districts. Introducing instrumental variables into the
specification yields a 9 percent reduction in class size.

Collectivebargaining affectsthe classroom environment not only by limiting classsize but also
by influencing instructional modes. Only two studies we know of have considered the effect of
unions on instructional modes, and their general conclusion isthat teacher unions, like other unions,
tend to standardize the workplace. Eberts and Stone (1984, p. 148-150) find that districtsin New
Y ork statethat bargain class-size provisionsaremorelikely to adopt traditional classroominstruction
as opposed to other arrangements. In their national study of elementary students, Eberts and Stone
(1984) examine union-nonunion differences in instructional arrangements. They find that fourth
gradersin unionized districts on average spend 42 percent lesstime with aspecialist, 62 percent less
time with an aide, 26 percent less time with a tutor, and 68 percent less time in independent,
programmed study. Argysand Rees (1995) add to the evidence of standardization by showing that
students of low and high academic ability are in larger classes in schools where the teachers are
unionized as compared to nonunion schools.

Unionsalso affect theinvol vement of teachersinthe educational processandtheir relationship
withprincipals(a“voiceeffect”). Ebertsand Stone (1984, pp. 150-153) find that elementary teachers
covered by union contracts place moreimportance on participation in student assignment and teacher
assignment than do teachers not covered by contracts. The differences are statistically significant.

Unions affect the actual level of teacher participation in educationa decisionsin two ways. First,
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those teacherswho think participationin decision-making ismoreimportant report that they aremore
activein making such decisions. Second, teachers covered by collective bargaining are more actively
involved in decisionsregarding teacher assignment than those not covered, controlling for differences
in the importance teachers place on making those decisions.

Eberts and Stone (1984) also consider the effect of collective bargaining on the ability of
principasto provide leadership, particularly with respect to instructional standards. In the national
Sustaining Effects Study, elementary teachers were asked to rate the leadership abilities of their
principals by responding to several questions about the principal’ s role in the mathematics program.
Teachers in union districts responded that their principals provided more instructional leadership,
devoted more time to activities related to math curriculum devel opment and devoted more time to
needs assessment, program planning, and evaluation of the math program (pp. 57, 159). These

attributes have been cited as important to improving student outcomes.**

3.2  Student Achievement

A number of studies have found that the factors discussed above, namely class size,
allocations of teacher timeto preparation and instruction, and instructional |eadership, are positively
rel ated to gainsin student achievement.™ A much smaller set of studieshasexamined thedirect effect

of collective bargaining on student outcomes. Stone (1998) summarizes and critiques the results of

1See Eberts and Stone (1984, 1986) for evidence and other work that addresses this issue.

®The large literature on educational production functions and whether or not inputs into the schooling
consistently and significantly affect student outcomesis hardly without controversy. Hanushek (1986) raisestheissue
of whether inputs matter, and reanalysis of the same literature by Hedges, Laine, and Greenwald (1994) draw the
opposite conclusion. AsLadd (1996) points out, those studies based on sounder methodologies, such as analysis of
student-level datausing pre- and post-tests and controlling for school- and home-based resources, generally show that
school inputs do affect student test score gains.
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seven such studies. While none of the studies are based on the ideal experiment of randomly
assigning students to union and nonunion districts, several studies do include extensive control
variables for students and school attributes and for nonrandom assignment of students. Eberts and
Stone (1984, 1987) use detailed student, teacher, and school data from a national sample of 14,000
elementary studentsto examinetheir relative achievement in union and nonunion schools. Individua
student gainsin math were assessed by administering apre-test at the beginning of the academic year
and a post-test at the end of the year. Eberts and Stone estimate a value-added specification of an
education production function in which each student’ s post-test score was regressed on the pre-test
score and a host of other control variables. They found that students in districts covered by a
collective bargaining contract scored roughly 1 percent higher on the post-test, or about 3.3 percent
higher as a percentage of the average gain from the pre-test to the post-test. The union effect is
statistically significant.

Milkman (1989) follows asimilar approach for twelfth-grade high school students. He uses
a standardized math test administered in the tenth grade as the pre-test for his specification of an
educationa production function. His results are similar to those of Eberts and Stone. Studentsin
union districts scored 2 percent higher than students in nonunion districts. 1n a separate but similar
study, Milkman (1997) finds that minority studentsin union districts score about 1.4 percent higher
than similar minority studentsin nonunion districts. Grimesand Register (1990) and Argysand Rees
(1995) dso find small but significantly positive union effects on student achievement.

Studies using aggregate state data find larger positive effects of unions than those using
student-level data. Kleiner and Petree (1988) find that SAT and ACT scoresare 6 to 8 percent higher

in states with 100 percent union representation versus states with no representation. Their

17



specification includes amodel with fixed state effects, but few individual or school control variables.
Nelson and Rosen (1996) al so look at aggregate state dataand include more detail ed control variables
than Kleiner and Petree but without fixed effects. They find that students in states with more than
90 percent union coverage score on average 4.5 percent higher on SAT tests than studentsin states
with fewer than 50 percent union representation.

The positive effect of unions on student achievement is not enjoyed by all students. The
student-level studies by Eberts and Stone, Milkman, and Argys and Rees find that an inverted U-
shaped effect of collective bargaining on student achievement gains. For students of average ability,
as measured by pre-test scores, those in union districts score higher on post-tests than those in non-
union districts. The opposite is true for low-achievers and high-achievers. Below- and above-
average students in nonunion districts score higher than those in union districts. Eberts and Stone
interpret these results to provide additional evidence of the tendency of unions to standardize the
workplace.

These results for below- and above-average students are consistent with those presented in
Hoxby’ s (1996) detailed district-level of study of the effect of unions on high school drop-out rates.
She finds that the presence of collective bargaining, where at least 50 percent of the teachers are
union members, increases high school drop-out ratesby 2.3 percent. Sheinterpretsthisresult toinfer
that unions reduce student achievement. However, since students at the lower end of the test-score
distribution are morelikely to drop out of school, Hoxby’ sresults are also consistent with the results
of Milkman and Argysand Rees (and indirectly with Ebertsand Stone) that show that bel ow-average

students in union districts experience less academic success.’® Argys and Rees further explore the

®stone (1998) provides this explanation to reconcile Hoxby’ s results with those of the six other studies that
show positive union effects on student achievement.
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effects of unions on students with different academic abilities and find that these effects appear to
work primarily through various class characteristics including the sizes of the classes to which the
students in the tails of the test-score distribution are assigned. Interestingly, in one of their
specifications, inclusion of class characteristics actually erased the negative effect of unionization on
low-ability students.

Therefore, empirical studiesof theeffect of collective bargaining on student achievement find
little if any support for the argument that unions on average reduce academic success. Unions, by
negotiating rules to standardize the workplace through class size provisions and more traditional
instructional models, may affect students with different abilities but even these effects may be small.
Thus, the codification of bureaucratic rulesthrough coll ective bargai ning agreements does not appear
to have significant negative effects on student achievement.

Thisisnot to say that unions do not have other detrimental effects. Unionsincrease the cost
of education by between 8 and 15 percent and distort the least-cost combination of inputs (Stone,
1998; Ebertsand Stone, 1991). These findings are consistent with the prediction that bureaucracies
establish rules to avoid counterproductive activities, such as influence activities, at the expense of
inefficient allocations. Ebertsand Stone(1991) cal culatethat work rulesand employment restrictions
in teacher collective bargaining agreements require employers to deviate from the least-cost
combination of inputs that in turn increases cost by about 8 percent, compared with non-union
districts. Thus, if we accept the findings that collective bargaining agreements increase (or at least
do not decrease) student achievement, then union contractsincrease cost without reducing technical
productivity. Ebertsand Stone suggest that thisobservation may explain why thereislittle systematic

evidence that work rules and employment restrictions reduce productivity in public schools.
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4, Organizational I ncentivesin Education

4.1 Background

The nature of production and employment relationships in education appear to mitigate
against the adoption of principal-agent, incentive-based contracts with teachers, so the operation of
schoolsrelies on bureaucracies, which typically operatein aunionized setting. The question that we
turn to now is the extent to which group or organizational incentives can be used to motivate
bureaucracies in away that significantly improves student achievement. One type of reform is the
introduction or strengthening of competitive optionsto public schools. Proponentsarguethat market
pressures, primarily through student choice of schools, will improve school performance. The
premise is that students and parents will choose schools based on quality factors or quantifiable
performance outcomes, and those school sthat have structured themsel vesto deliver these outcomes
efficiently will survive and grow, and those that do not will transform themselves to be more
productive or go out of business. Indeed, within the public-school system, Hoxby (1996) finds that
students have higher dropout rates in counties where the Herfindahl measure of school-district
concentration is high than in countieswhereit islow, raising the possibility, at least, that choice and
schooling aternatives can improve student achievement indirectly through competitive discipline.
Of course, these effects may be restricted, or most pronounced in large urban counties with either a
singledistrict or few districts. Theother type of group incentiveis school-based performance awards
(SBPA’s), to which we turn in a subsequent section of the paper.

The available empirical evidence about the effectiveness of market-based options is rather

weak.*” In particular, examinations of private school options, charter schools, and voucher programs

Y0our results below are consistent with this proposition.
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generally show no positive outcomes or rather weak evidence, at best.”® Studies of the differencein
performance, typically measured as student scores on standardized tests, between private (or schools
of choice) and public schools find little evidence of superior performance by schools presumably
driven by market forces. Evaluations of the Milwaukee Parental Choice Program, for example, are
mixed but the weight of the evidence tends toward the conclusion that the benefits of school choice
aresmal. Rouse (1998) finds test score gains for only math but not for reading. These results are
consistent with thefindingsreported by Witte (1997), but Greene, Peterson, and Du (1997) findsthat
students attending choice schools did better in both subjects. Rouse concludes that “this program
cannot shed light on whether vouchers provide an incentive for the public schools to improve and
therefore increase the quality of education provided to all low-income children.”

Neal (1997), in assessing the literature on the benefits of private schooling, concludes that
“many resultsarequitefragile.” Estimatesof the achievement gainsassociated with private schooling
often vary considerably across studies that employ the same data sources, with one exception.
Catholic secondary schooling raises graduation rates. Based upon recent nationally representative
data, Figlio and Stone (1999) find that with adequate correction for selection bias, neither religious
nor nonreligious private schools improve either test scores or high-school completion, though
minority studentsin large central cities do appear to fare better in private schools. This paper strives
to add to the empirical evidence on the impact of market-based aternative schools by examining

standardized tests administered to al studentsin Michigan.

®Neal (1997) findsrather strong positive outcomesfor urban, parochial schools. However, Rothstein, Carnoy,
and Benveniste (1999) suggest that there islittle difference between urban public schools and private schools.
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4.2  An Examination of Student Achievement in Michigan Charter Schools

Proponents of school reform have argued that charters and vouchers can provide adequate
market pressure to improve school performance. The charter school movement has gained
considerable attention in recent years. Since Minnesota passed the first charter school law in 1991,
more than 30 states have put such laws in place (Nathan, 1999). Approximately 1,100 charter
schools are in operation, enrolling over 250,000 students. Arizona, California, and Michigan have
led the movement, accounting for half of those schools and students.™

Wewill focus on charter schoolsin Michigan. The Michigan experience with charter schools
offers an interesting case in which nonunion publicly supported schools are created within a strong
union environment. Furthermore, charter schools also are supposed to adhere and be held
accountable to an explicit set of specific goals. The analyses attempts to provide some insight into
the performance of the two types of publicly-funded schools. Michigan'slaw was passed in 1993,
and now 170 charter schools enroll approximately 50,000 students, or about 3 percent of Michigan’s
K-12 student enrollments (Horn and Miron, 1999). According to Michigan law, the primary purpose

of charter schools, referred to as public school academies (PSAS) isto:

. Improve pupil achievement;

. Stimulate innovative teaching methods;

. Create new professiona opportunities for teachers;

. Achieve school-level accountability for educational performance;

. Provide parents and pupils with greater choices among public schools;

. Create competition among public schools to use state funds more effectively,

efficiently, and equitably (Horn and Miron, 1999, p. 18).

This set of purposes reflects the intent of the original proponents of charter schools (Hassel, 1999).

Hassel (1999) describes the process by which Michigan legislators passed the charter school bill. Hassel
notesthat Michigan is an excellent example of a state that produced strong charter school laws within astrong union
environment. However, hisanalysis of the 30 states that passed charter school laws shows no statistically significant
difference between the passage of such laws and the extent and strength of collective bargaining in the state.
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Michigan charter schools generally adhere to the following rules and practice. These rules

are presented in the evaluation funded by the state of Michigan and performed by Horn and Miron

of Western Michigan University’ s Evaluation Center.

Each school is authorized for a particular mission and has identified goals and
purposes unique to that mission.

Teachers must be certified just as they are at other public schools.

Schools may not screen students, but they may limit the number of students they
serve. If more students apply than can be enrolled, a random selection process is
used.

Charter schools are free to choose their own core curriculum, and are not required to
provide services to meet the needs of all students, such as those with special needs.

Charter schools are subject to all laws and regulations that apply to public schools.

Charter schools receive the state foundation grant on a per-pupil basis. Thislevel of
funding cannot exceed the amount received by the local “host” district. Charter
schools cannot charge tuition, but can raise funds through legal foundations, receive
grants, etc. (Horn and Miron, 1999, p. 3).

State law requires that public educational institutions authorize charter schools. In arecent

study of chartersin Michigan, 109 of the 137 existing charter schoolsat that time had been authorized

by universitiesand only 12 by local public school districts. Charter schools are governed by aboard,

which is approved by the authorizing entity. Board members are public officials and are subject to

al applicable laws. However, unlike regular school board members, they are not elected by parents

or by any other specified group and instead are officially appointed by the authorizer.

The evauation of Michigan charter schools, conducted by Horn and Miron, offers insights

into their structure and how closely they are able to adhere to the principles upon which the charter

school law was established. To state succinctly, charter schoolsareintended to identify aspecific set
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of goals, align their resources to pursue those goals, offer ways to evaluate the performance in
meeting the goal, and thus hold teachers and administrators more accountable for educational
achievement. The evaluation cited several shortcomings with respect to the current practice of
charter schools and recommended the need for improvement in the following areas:

Vague mission statement and justification of the need for the charter school;

Redl or potentia conflicts of interest among employees and board members;
Congruence between curriculum and the philosophy/mission of the school;
Assessment and evaluation procedures for students and employees,

Limited innovations being developed and applied in the charter schools (Horn and
Miron, 1999, p. 101).

Anayss of MEAP test scores. Of course, some charter schools did better than others in

achieving these objectives. In order to provide a general perspective of the effectiveness of charter
schoolsrelative to their public school counterparts, we examine the difference in student outcomes,
as measured by Michigan's educational assessment tool, the Michigan Educational Assessment
Program (MEAP). The MEAPtest isaconvenient measure of the educational outcomesof students,
sinceit isadministered to all public school students, including charter school students. However, the
MEAP test may not be an ideal measure with which to compare student outcomes across schools.
First, the MEAP is not a norm-referenced standardized test, so that it isdifficult to compare MEAP
scoresfrom one year to the next. Second, and related to thefirst, the subject areas of the MEAP test
differ each year, making it impossible to use asa pre- and post-test to measure the educationa gains
of individual students. Comparing test score levels may be biased against those schools that target
disadvantaged students. But adequate controls for the composition of students and other factors

outside of the school’s control are difficult to obtain. Unfortunately, reporting of variables such as
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percentage eligibility for free or reduced price lunch is poor, especially for charter schools® soiit is
difficult to put together a comprehensive set of factors to control for student composition. Third,
some of the charter schools are so new that they have not enrolled students long enough to attribute
the activities of the schools to the outcomes of their students in any meaningful way. Fourth, the
MEAP test does not provide an adequate assessment of what the school is trying to accomplish.
These arguments have been echoed by public school administrators and teachers, and underscorethe
problems of using standardized measures for evaluation purposes.

Nonetheless, the MEAP test is one of the few ways to compare the performance of all public
schools. With greater attention given to accountability of schools, many states are adopting such
instrumentsto assess students and some states, notably South Carolinaand Kentucky, usethesetests,
along with other factors, to all ocate state resourcesto schools. Furthermore, according to the WMU
evaluation, many charter schools used the MEAP as evidence of the success of their program and
some charter schools list the MEAP test as their only evidence of student achievement (Horn and
Miron, 1999, p. 83).

We examine the MEAP test scores for all fourth and fifth grade students in charter schools

and in the public school districts within which the charter schools are located. By pairing charter

2The data set has a student-level indicator variable for free or reduced pricelunch eligibility. However, this
information is obtained only if the district administrator of the MEAP test consults administrative data and reportsit
accordingly. Thiswas voluntary and very few districts complied. The data set also has a building-level variable for
the percentage of enrolled students who are eligible for free or reduced price lunches. At charter schools, Horn and
Miron (1999) found that some principals did not report this variable “because they did not have hot lunches in their
schoolsand therefore they do not collect theinformation.” Furthermore, for schoolsthat do report the data, it pertains
to the entire enrollment, and not just the classesthat takethetest. Finally, adistrict can only know about studentswho
apply for free or reduced price lunch eligibility, and there may be significant levels of non-applicants who would be
eligible.

ZIResearchersand evaluatorswill use other measuresof student outcomes, such asdrop out rates (e.g., Hoxby,
1996). However, since most charter schools include only K-8 grades, drop out rates are not meaningful, and are not
recorded.
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schools with their host districts, we attempt to create the local “market” for educational servicesin
which both the charter schools and the public school districts compete. Weidentify 42 areas, which
are mainly urban areas.

A limited number of control variablesareincluded in our empirical models. Wehaveincluded
afew student characteristics. gender, race/ethnicity, and building-level digibility for free or reduced
price lunch. Of the 42 charter schools included in the sample, however, 29 report that no students
intheir school receivefreeor reduced pricelunches. Therefore, if studentsareindeed eligible but are
not recorded as such, then the results are biased against showing afavorable performance on part of
the school.

Table 1 displaysbuilding-level datafor buildingsthat housed 5™ grade students who took the
MEAP testsin 1996/97 in the 42 “host” districts and charter schools. The means give a picture of
the differencesin student and school characteristics between traditional public schools* and charter
schools. Charter schools are smaller than traditional public schools, enroll fewer nonwhite students,
have smaller classes, pay their teachers less, and have lower per pupil expenditures.®

Several modelshave been estimated to examinethe effect of attending acharter school ontest
score levels. Since we paired the charter school with its“host”# public school district, we use fixed
effectsto control for factorsin the district that are common to both types of schools. This approach
controls for the average difference in student characteristics across districts, but it does not control

for differences in student characteristics between charter schools and public schools within each

2\e use the term traditional public schools to distinguish them from charter schools, which are aso public
schoals.

21 the eval uation, Horn and Miron (1999) report that although many charter schoolsformed during thefirst
few years targeted minority students, the trend in more recent years has been the opposite. The percentage of white
students has risen from 35 percent in 1995 to about 60 percent in 1999.

24Agai n, the word “host” simply means geographic proximity. The host is not the chartering agency.
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geographical region. 1n some models, we include student characteristicsto control for these factors,
and find that it does not make much difference in the estimated effect of charter schools.

Thedependent variablesin the analyses of test scorelevelsarethe MEAPtest scoresof fourth
and fifth gradersfor two school years, 1996/97 and 1997/98. Fourth graderstakeamath and reading
test, whilefifth graderstake a science and writing test. Thelog of test scores are regressed on three
groups of variables. Thefirst set of variablesis student characteristics. The percentage of students
in each school digible for free or reduced price lunch program is aso included in order to account
in some way for differences in socioeconomic factors.

The second set of variables relates to school environment. We include the building-level
pupil/teacher ratio and enrollment. The third set of variables includes average teacher salary and
expenditure per pupil. Since charter and traditional public schools are located within the same area,
there are no cost of living differences across school types. Asaresult, differencesin teacher salaries
reflect factors other than cost of living, such as the experience and educationa qualifications of the
teachers or compensating differentials with respect to work environments. Teacherswho prefer the
charter school environment may be willing to work there for lower pay. Expenditures per pupil
provide a proxy for the amount of school-based resources available at the building level. The
coefficients on the variablesin these three sets of variables generally have the expected signsand are
statistically significant, with and without the fixed effectsincluded. (Seetables2 and 3). However,
the explanatory power of the modelsis highly limited. Even the model with all factorsincluded and
the fixed effects explains no more than 10 percent of the variation in the log of the test scores.

The primary focus of the empirical work is to estimate the difference in the level of student

test scores between PSAs and traditional public schools, controlling for as many factorsasavailable.
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The results displayed in tables 2 and 3 show that in all specifications students attending PSAs have
lower test scores than students in traditional public schools. The magnitude of the results vary by
grade, year, and subject matter. The coefficient is negative and statistically significant in 30 out of
the 40 specifications presented in the tables. The differentials are approximately 2.5 percentage
points, 2.0 percentage points, 4.0 percentage points, and 8.0 percentage points for math, reading,
science, and writing, respectively. The results are robust across specifications, even when school
characteristics, such as class size and expenditures per pupil are included.

Thedifferentialsaregenerally larger for those subjectsthat arguably are more dependent upon
school-based instruction than home-based instruction. For example, the charter school differentia
for fourth grade math and fifth grade science and writing test scores are statistically significant
whereas the differential for reading is not statistically significant under most specifications.® One
could argue that parental help with reading could mitigate the effects of inferior school-based
instruction. Unfortunately, we do not have any measures of home-based activitiesto control for this
effect.

Because we have student date of birth onthefileaswell asafew other student characteristics,
we were able to identify alarge number of cases in which we could match the 5™ grade test results
in 1997/98 to the 4™ grade test resultsin 1996/97. Then we reestimated the models in tables 2 and
3 with previous year test results (in different subjects) as controls.

Specifically, we matched 4™ and 5" graders in consecutive years. We matched them by date
of birth, gender, race/ethnicity (five categories), and building. We kept only those studentsthat were

uniqueto each cell. That is, we discarded any cell in which we had multiple entrants. Therefore, the

®The estimated effects for fourth grade math and fifth grade science and writing are all approximately .40
of astandard deviation.

28



resulting group of studentswere in the same building both years. We had nearly a50 percent match:
13,000/33,000. Weran the same modelsfor the matched samplethat we ran for the total sampleand
got amost identical results (results not reported here). We then ran the same models with the
matched group including the log of the appropriate 4™ grade test as the pretest in each regression.
Fourth grade math was the pretest for 5™ grade science; 4™ grade reading was the pretest for 5 grade
writing. The results are shown in table 4. The pretest is strongly related to the 5™ grade test for
science, and even more so for writing. The coefficient on PSAsisroughly the same, except that the
negative coefficientsfor science are not statistically significant asthey were without the pretest. For
writing, the several coefficients on PSA are both negative and statistically significant. These results
are consistent with previous resultsthat suggest that studentsin PSAsdo not have higher test scores,
nor higher test score gains.

Since charter schools are relatively new, the lower test scores of their students may be
explained by the inexperience of staff and the inefficiencies of starting up anew venture. One could
also argue that students have not been enrolled long enough in charter schools to make a difference
intheir performance. However, results (not reported here) show that test scores administered for the
same charter schools a year later (i.e., 1997/98 vs. 1996/97) yield results that are similar to those
found for the previous year—students in charter schools have lower test score levels than studentsin
traditional public schools.

Anaysis of educational management organizations. Some proponents of charter schools

argue that school performance would improve if schools would follow business practices more

closdly. InMichigan, the majority of charter schools are managed by for-profit businesses.®® Were-

%Horn and Miron (1999) notethat around 70 percent of Michigan’ scharter schoolsare operated by for-profit
educational management organizations (EMO’s).
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estimated the models reported in tables 2 and 3 by replacing the charter school dummy variable with
two variables, one indicating whether or not the charter school is managed by afor-profit company
and the other indicating whether or not it is self-managed. The two variables are mutually exclusive
and together represent the entire group of charter schoolsthat werein the previousanalysis. Results
shownintable5indicatethat charter schools managed by for-profit companieshavelower test scores
relativeto traditional public schoolsthan do charter schoolsnot managed by EMO’s. Theresultsare
not consistent with the position that “market” alternatives necessarily yield better student
performance, as measured by test score levels.

Anaysesof test score“gains’. The use of test scoresto compare the performance of schools

is problematic, particularly when only a limited number of variables are available to control for
student characteristics and home- and school-based resources. Asmentioned earlier, test score gains
for individual students cannot be computed, because the MEAP tests cover different subjects each
consecutive school year and because it is not possible to track individual students across years.

An alternative, albeit inferior, approach is pursued. First, the distribution of student test
scores in each building for each subject is calculated for each year. Second, test scores of fourth
grade students at the 25™, 50", and 75™ percentiles are subtracted from test scores of fourth grade
students at the same percentiles in the subsequent year. The test score gains are obviously not for
the same student, but for students that occupied the same place in the test score distribution. Third,
the differences, or gainsin test scores for students in each building, are regressed against a charter
school dummy and other factors. These control variables include the test scorein the base year and
the difference in between the 75 and 25™ percentile test score for each building and for each year.

The latter variable helps to control for differences in the spread of the test scores across buildings.
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Pupil/teacher ratio for the building, building enrollment, and percentage of students on free and
reduced price lunch are also included in the regression.

Two tests, 4™ grade math and 5" grade science, are used in estimating the difference in test
scores gains between charter schools and traditiona public schools. The results are displayed in
tables6 and 7. Test score“gains’ areinsignificantly different or are lower for charter schoolsin all
specifications but one. The exception is the simplest specification for 4™ grade math tests in which
only the charter school (PSA) dummy variable is included in the regression. In this case, charter
schools have a 1-2 percentage point greater test score gain at each of the three pointsin the building
distributions relative to traditional public schools. However, when control variables areincluded in
the regression, the coefficients turn negative and are not statistically significant except for those in
specification D. In that specification, math test scores “gains’ for 4™ grade students in the 25" and
50" percentiles are 1 to 2 percentage points lower than for students in regular public schools. The
difference in test score gains for students in the 75" percentile was not statistically significant.

Resultsfor 5" graders al so show lower test score” gains’ for studentsin charter schools. Test
score gains were lower for the 50" and 75™ percentilesin charter schoolsin specification D than for
thosein traditional public schools. Unlike the 4™ grade results, in none of the specifications was the
coefficient on the PSA variable positive and statistically significant.

The control variables are generally statistically significant and the full regresson model
explained asmuch as42 percent of the variation in the percentage gainin test scores. The percentage
gain test scoreis negatively related to the test score level in the base year, and these coefficients are

statistically significantinall cases. Studentsgenerally achieved higher test scoregainsin schoolswith
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larger enrollment, a lower pupil/teacher ratio, and a lower percentage of students on the free or
reduced price school lunch program.

The analysis of test scores suggests that charter schools, during their five years of operation
in Michigan, have not improved test scores for their students. However, the results presented here
on the effectiveness of charter schools are far from conclusive. The test score data present severa
problems as previously mentioned. Furthermore, it isnot possibleto construct arandom assignment
experiment nor to control for selection bias. Yet, if there is a selection bias, it may run in favor of
charter schools. If charter schools enrolled students who are academically challenged, then sample
selection would be biased against levels and gains in test scores for students in charter schools.
However, charter schools enroll alower percentage of students on the free or reduced price lunch
program and a lower percentage of minorities. Furthermore, the active choice by parents to send
their children to charter schools would suggest that these students have home support for education,
which would suggest a biasin favor of higher levels and gains in test scores.

It is adso interesting to note that charter schools run by for-profit businesses, which are
presumably subject to even greater market incentives, have lower test score levels than traditional
public schools. These levels are typically lower than the test scores of students in non-for-profit
charter schools. Charters may have the ability to introduce competition and new innovationsin the
provision of education, but the evidence so far suggests that charter schools have fallen well short
of this promise. Taken at face value, the evidence leads to the conclusion that competition for
students; supposedly clear statements of educational goals; adherence by teachers, principals, and
parentsto these goal's; and accountability to the authorizing agency does not seem to improve school

performance.
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5. School-Based Perfor mance Awar ds

Using market-based alternatives as a threat to traditional school systems seems not to be
effective.” The other way to motivate organizations is through shared, group incentives. In the
private sector, compensation supplements such as profit sharing or gainsharing are used (Kruse
1993). Also firms use benchmarking to compare their performance along a number of dimensions
to key competitors. Firms may pay bonusesif benchmarks are met or exceeded. Nonprofits do not
havetheresidual, profits, to distribute; so they often rely on the benchmarking model. For example,
anumber of government programs use performance standards based on benchmarks or averages, and
reward organizations that exceed those standards. In education, most states have instituted
curriculum standards in their educational systems and have implemented standardized testing
programs to assess buildings or districts against those standards. Heckman, Heinrich, and Smith
(1997) argues that if market aternatives are adequate, then there is no need to rely on a system of
performance standards. However, prior evidence and our evidence on the weak performance of
market alternatives® may suggest that performance standards or other means of school-based
performance awards (SBPA’s) may be the only viable means of providing incentives or holding
schools accountable.?

Keley (1999) describes school-based performance awards in several districts and localities.

In an earlier paper, Kelley (1997) examined the Kentucky SBPA, part of an ambitious state-level

reform that wasinstituted in 1992. The Kentucky system relied on the state’ s biannual test that was

27Hoxby (1994) does find that increased choice among public schools seems to be effective.

2Evidencedoes seemto suggest that market alternativesthat serve particular groups of students, or particular
types of private schools may be effective. See Neal (1997) and Figlio and Stone (1999). The latter concludes that
minority studentsin urban districts may benefit from greater choice.

PNotethat Heckman et al. (1997) point out difficultiesthat may result from performance standards. In short,
they find that performance standards in a bureaucracy lead to focused effort, not necessarily productive effort.
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administered in grades 4-5, 7-8, and 11-12 (the KIRIS). Student scores were classified as novice,
apprentice, proficient, and distinguished. The performance target that was set for each school
building was a 10 percent increase over a (1992) baseline result. Schools were classified as (1) in
crissperformance lower than baseline by at least 5 percentage points; (2) in decline—performance
lower than baseline, but by less than 5 percentage points; (3) improving—performance over baseline,
but by less than 10 percentage points; (4) successful—-met the target; and (5) reward—exceeded the
target and received financial awards. Thefinancial awardsweregivento the schools, and theteachers
decided how to distribute them. Kelley’s study found that in reward schools, the curricula had been
carefully aligned with the state assessment, the teacherswere supportive of the accountability system,
and principals were skilled facilitators (rather than strong leaders). In low-performing schools,
curriculahad not been aligned with the assessment, teachersviewed thetest resultsasmorereflective
of their student’ s ability than their teaching skills, and principals tended to be nurturers, rather than
skilled facilitators.

Clotfelter and Ladd (1996) evaluates Dallas' performance-based system and find positive
effects on student achievement as measured by a standardized test. Using a production function
approach similar to the models described above, they find increases on the order of 10 to 12 percent
in the pass rate on the math and reading portions on the state-administered Texas Academic
Assessment System (TAAS) standardized test in Dallas relative to the other major urban districtsin
Texas. Sincethisstudy did not useatrue control group, attribution to the performance-based system
is not assured, and in fact, the authors present the puzzling finding that similarly sized impact
occurred in the year prior to implementation suggesting that other factorsin the Dallas system may

be changing relative to the other cities. The authors also point out that gains or levels should be
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regression-adjusted for student characteristicsin order to befair, and that excessively large rewards

will result in dysfunctional behaviors such as cheating or data manipulation.

6. Summary

In summary, we argue that the nature of schools and the teaching and learning process tend
to mitigate against the effectiveness of merit pay (or individua-based incentives). Following a
strategy of weakening collective bargaining institutions is also unlikely to improve student
achievement, particularly asmeasured by meansor medians. (The evidence doesseem to suggest that
unionization is detrimental to students at either end of the distribution of achievement.) What about
group or organizational incentives? One type of incentive would be to subject traditional public
schools to the forces of the market through charter schools or vouchers. However, our empirical
evidence on theimpact of charter schools on student achievement as measured by a standardized test
inMichigan seemsto buttressthe existing evidencethat market-based alternativesto traditional public
schools are not directly effective.

Another type of incentive is explicit school building performance awards. These incentives
are less subject to the problems associated with subjective evaluations, multi-task job descriptions,
and team production. However, it is still the case that there are multiple outcomes and multiple
stakeholders and we should expect unintended consequences. Moreover, local circumstances vary
consderably. Consequently, we agree with Hanushek and others (1994) prescription that
administrators and policymakers should evaluate and be ready to revise their performance award

systems.
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Table1l. Means of Selected School Characteristics (standard deviations in parentheses)

Variable Charter Schools Traditional Public Schools
Nonwhite 56.6% (38.3) 66.1% (35.4)
Free or Reduced Price Lunch 14.9% (27.6) 56.7% (27.5)
Enrollment/building 185 (88) 467 (207)
Pupil/teacher ratio 18.6 4.7) 254 (4.9
Average teacher salary $29,985 (7735) $46,328 (8316)
Ave. expenditure per pupil $3,720 (1339) $4,376 (846)
Sample size 34* 538

*8 of the 42 charter schools in the sample did not have 5" grade.



Table2. Coefficient Estimatesfrom a Mode Explaining 1996/97 MEAP Test Score Levels (t-statistics in parentheses)

Subject: Math Reading
Specification: A | B C D E A | B C D E
PSA=1 -0.026 -0.026 -0.031 -0.026 -0.040 0.001 -.0029 -0.0055 -0.0015 -0.026
(-4.38) (-4.41) (-5.10) (-3.48) (-12.84) (0.129) (-0.362) (-0.67) (-0.145) (-5.97)
Nonwhite=1 -0.017 -0.017 -0.017 -0.012 -.0223 -0.022 -0.022 -0.011
(-17.16) (-16.64) (-16.37) (-13.39) (-16.38) (-15.81) (-15.50) (-8.98)
Female=1 0.00002 0.00002 0.00001  -0.0002 0.020 0.020 0.020 0.019
(0.035) (0.026) (0.015) (-0.31) (22.42) (22.14) (21.96) (20.412)
Free lunch digibility -0.033 -0.033 -0.032 -0.036 -0.05 -0.06 -0.06 -0.05
fraction (-15.86) (-15.45) (-13.77) (-19.07) (-19.18) (-18.97) (-17.68) (-19.88)
Building enrollment -0.0040 -0.0038 0.0064 -0.0014 -0.0011 0.020
(-3.50) (-3.11) (6.95) (-0.90) (-0.66) (15.60)
Pupil/teacher ratio -0.0042 -0.0094 -0.019 -0.0005 -0.0035 -0.013
(-1.52) (-2.43) (-6.39) (-0.143) (-0.66) (-3.26)
Average teacher salary 0.0073 0.0079 0.0040 -0.010
(2.23) (2.96) (0.89) (-2.63)
Expenditure/pupil -0.0021 0.0025 -0.0002 0.010
(-0.59) (0.96) (-0.05) (2.83)
District fixed effects? Yes Yes Yes Yes No Yes Yes Yes Yes No
R-square 0.070 0.086 0.087 0.086 0.054 0.042 0.073 0.074 0.074 0.045
Sample size 35,816 35,326 34,956 34,605 34,605 35,816 35,326 34,956 34,605 34,605




Table2. (Continued)

Subject: Science Writing
Specification: A B C D E A B C D E
PSA=1 0.0026 -0.039 -0.047 -0.040 -0.045 0.041 -0.047 -0.074 -0.045 -0.099
(0.464) (-6.47) (-7.38) (-5.58) (9.26) (2.57) (-2.78) (-4.08) (-2.22) (-7.39)
Nonwhite=1 -0.029 -0.029 -0.028 -0.015 -0.029 -0.033 -0.031 -0.015
(-19.17) (-19.16) (-18.42) (-11.52) (-6.81) (-7.69) (-7.18) (-4.13)
Female=1 0.005 0.005 0.005 0.005 0.077 0.077 0.076 0.075
(5.37) (5.55) (5.50) (5.22) (27.89) (27.87) (27.64) (27.02)
Free lunch ligibility -0.42 -0.05 -0.04 -0.05 -0.10 -0.10 -0.09 -0.13
fraction (-14.41) (-15.10) (-13.16) (20.12) (-13.44) (-13.23) (-9.92) (-17.23)
Building enrollment -0.004 -0.0057 0.019 -0.037 -0.042 -0.020
(-2.06) (-2.99) (13.43) (-7.08) (-7.91) (-5.14)
Pupil/teacher ratio -0.009 -0.020 -0.057 0.0009 -0.077 -0.121
(-2.23) (-3.57) (-13.30) (0.079) (-4.95) (-10.03)
Average teacher salary 0.003 0.0016 0.072 0.094
(0.636) (0.43) (5.52) (8.83)
Expenditure/pupil -0.022 -0.012 -0.091 -0.041
(-4.32) (-3.09) (-6.37) (-3.75)
District fixed effects? Yes Yes Yes Yes No Yes Yes Yes Yes No
R-sguare 0.076 0.094 0.097 0.096 0.062 0.058 0.088 0.093 0.094 0.075
Sample size 31,684 31,497 31,126 30,962 30,962 31,684 31,497 31,126 30,962 30,962

Source: MEAP scoresand student characteristics obtained from the Michigan Department of Education and financial data obtained from the Michigan Department
of Education. MEAP scores, enrollment, pupil/teacher ratio, average salary, and expenditure/pupil are expressed in logs.



Table3. Coefficient Estimatesfrom a Model Explaining 1997/98 MEAP Test Score Levels (t-statisticsin parentheses)

Subject: Math Reading
Specification: c | b E c | b E
PSA=1 -0.025 -0.017 -0.030 -0.006 0.003 -0.019
(-4.63) (-3.02) (-10.09) (-0.835) (0.425) (-4.61)
Nonwhite=1 -0.019 -0.019 -0.012 -0.017 -0.016 -0.008
(-20.08) (-19.57) (-14.49) (-12.92) (-12.36) (-6.79)
Female=1 -0.00097  -0.0011 -0.00055 0.0139 0.0137 0.0146
(-1.57) (-1.69) (-0.867) (16.13) (15.73) (16.50)
Free lunch digibility -0.043 -0.04 -0.044 -0.056 -0.057 -0.057
fraction (-21.40) (-18.84) (-27.69) (-20.18) (-19.01) (-25.86)
Building enrollment -0.011 -0.010 0.006 -0.008 -0.008 0.013
(-9.84) (-8.61) (6.69) (-5.38) (-4.74) (10.36)
Pupil/teacher ratio -0.003 -0.004 -0.009 0.005 0.004 -0.005
(-1.35) (-1.62) (-3.75) (1.41) (1.10) (-1.44)
Average teacher salary 0.005 -0.011 0.011 -0.006
(2.17) (-5.12) (3.10) (-1.949)
Expenditure/pupil -0.001 0.011 0.003 0.016
(-0.507) (4.87) (0.690) (5.17)
District fixed effects? Yes Yes No Yes Yes No
R-square 0.102 0.099 0.059 0.072 0.072 0.044
Sample size 33,992 33,316 33,316 33,992 33,316 33,316




Table3. (Continued)

Subject: Science Writing
Specification: A | B | ¢ | o [ E A | B | ¢ | o | E
PSA=1 0.013 -0.034 -0.036 -0.030 -0.030 0.003 -0.072 -0.081 -0.053 -0.034
(2.66) (-6.61) (-6.72) (-4.87) (-6.58) (0.190) (-4.64) (-5.07) (-2.84) (-2.55)
Nonwhite=1 -0.031 -0.030 -0.029 -0.018 -0.029 -0.027 -0.026 -0.017
(-23.21) (-22.90) (-21.79) (-15.42) (-7.36) (-6.83) (-6.56) (-4.83)
Female=1 0.005 0.005 0.005 0.005 0.091 0.092 0.091 0.092
(5.17) (5.17) (5.19) (4.99) (34.27) (34.23) (33.82) (33.47)
Free lunch digibility -0.053 -0.054 -0.054 -0.067 -0.092 -0.092 -0.082 -0.17
fraction (-19.25) (-19.32) (-17.96) (-29.30) (-11.32) (-11.05) (-9.21) (-24.73)
Building enrollment -0.011 -0.015 0.014 -0.035 -0.039 -0.007
(-6.83) (-8.81) (112.43) (-7.37) (-7.63) (-1.91)
Pupil/teacher ratio -0.000 -0.003 -0.029 -0.050 -0.057 -0.089
(-0.014) (-0.834) (-8.62) (-4.99) (-5.04) (-9.11)
Average teacher salary 0.008 -0.005 0.009 0.008
(2.07) (-1.46) (0.852) (0.853)
Expenditure/pupil -0.018 0.006 -0.041 0.007
(-5.11) (1.79) (-3.92) (0.773)
District fixed effects? Yes Yes Yes Yes No Yes Yes Yes Yes No
R-square 0.091 0.119 0.122 0.124 0.076 0.066 0.104 0.109 0.110 0.084
Sample size 32,363 32,122 31,803 31,192 31,192 32,363 32,122 31,803 31,192 31,192

Source: MEAP scores and student characteristics obtained from the Michigan Department of Education and financial data obtained from the Michigan Department
of Education. MEAP scores, enrollment, pupil/teacher ratio, average salary, and expenditure/pupil are expressed in logs.



Table4. Coefficient Estimatesfrom aModel Explaining 1997/98 MEAP Test Score L evelsfor 5" GradersUsing 4" Grade Tests
asa Control (t-statisticsin parentheses)

Subject: Science Writing
Specification: A | B c | b E A | B | < D E
PSA=1 0.039 -0.005 -0.006 0.002 -0.006 -0.023 -0.062 -0.062 -0.032 -0.006
(5.78) (-0.752) (-0.783) (0.254) (-0.971) (-1.07) (-2.76) (-2.62) (-1.23) (-0.342)
Pretest Scores 0.630 0.601 0.603 0.601 0.618 0.868 0.794 0.804 0.802 0.809
(62.2) (59.33) (59.34) (58.77) (60.73) (36.45) (33.19) (33.52) (33.22) (33.70)
Nonwhite=1 -0.020 -0.020 -0.020 -0.008 -0.021 -0.019 -0.019 -0.026
(-10.28) (-10.22) (-10.0) (-5.17) (-3.47) (-3.10) (-3.19) (-5.29)
Female=1 0.003 0.003 0.003 0.003 0.068 0.069 0.068 0.069
(2.78) (2.84) (2.72) (2.51) (17.95) (18.04) (17.74) (17.87)
Free lunch digibility -0.0005 -0.0005 -0.0005 -0.0005 -0.0006 -0.0006 -0.0004 -0.0009
fraction (-12.84) (-13.22) (-12.23) (-15.51) (-4.45) (-4.50) (-3.15) (-9.78)
Building enrollment -0.013 0.016 0.002 -0.039 -0.042 -0.050
(-5.94) (-6.87) (0.958) (-5.72) (-5.96) (-9.39)
Pupil/teacher ratio 0.010 0.008 -0.004 -0.032 -0.040 -0.045
(2.16) (1.66) (-0.966) (-2.21) (-2.48) (-3.27)
Average teacher salary 0.0006 -0.011 0.016 0.030
(0.114) (-2.73) (1.05) (2.40)
Expenditure/pupil -0.010 0.006 -0.031 -0.009
(-2.13) (1.40) (-2.08) (-0.703)
District fixed effects? Yes Yes Yes Yes No Yes Yes Yes Yes No
R-square 0.292 0.308 0.312 0.313 0.292 0.158 0.181 0.187 0.188 0.176
Sample size 13,077 13,074 12,962 12,804 12,804 12,763 12,761 12,652 12,500 12,500

Source: MEAP scores and student characteristics obtained from the Michigan Department of Education and financial data obtained from the Michigan Department
of Education. MEAP scores, enrollment, pupil/teacher ratio, average salary, and expenditure/pupil are expressed in logs. Pretest for science is math; pretest for

writing is reading.



Table5. Coefficient EstimatesfromaM odel Explaining1996/97 M EAP Test ScoreL evelsthat | dentifiesPSAsM anaged by ESOs
(t-statisticsin parentheses)

Subject: Math Reading
Specification: A B C A B C
PSA managed by Business= 1 -0.032 -0.027 -0.042 -0.0096 -0.0075 -0.031
(-5.21) (-3.50) (-11.76) (-1.19) (-0.719) (-6.49)
PSA not managed by Business=1 -0.026 -0.023 -0.036 0.011 0.012 -0.0083
(-3.35) (-2.69) (-6.18) (1.01) (1.023) (-1.05)
Nonwhite = 1 -0.017 -0.017 -0.012 -0.022 -0.022 -0.011
(-16.66) (-16.38) (-13.40) (-15.87) (-15.57) (-9.05)
Femae=1 0.00002 0.000007 -0.0002 0.020 0.020 0.019
(0.024) (0.012) (-0.309) (22.14) (21.94) (20.40)
Free lunch eligibility fraction -0.03 -0.03 -0.04 -0.06 -0.06 -0.05
(-15.48) (-13.73) (-19.07) (-19.13) (-17.82) (-20.04)
Building enrollment -0.0038 -0.0037 0.0065 -0.0010 -0.0008 0.020
(-3.36) (-3.05) (7.00) (-0.616) (-0.482) (15.74)
Pupil/teacher ratio -0.0040 -0.009 -0.019 -0.00008 -0.0028 -0.012
(-1.47) (-2.40) (-6.29) (-0.022) (-0.536) (-3.05)
Average teacher salary 0.0071 0.0077 0.0030 -0.010
(2.16) (2.89) (0.68) (-2.82)
Expenditure/pupil -0.0021 0.0025 -0.0006 0.010
(-0.615) (0.963) (-0.137) (2.84)
District fixed effects? Yes Yes No Yes Yes No
R-square 0.087 0.086 0.054 0.074 0.074 0.045
Sample size 34,956 34,605 34,605 34,956 34,605 34,605




Table5. (Continued)

Subject: Science Writing
Specification: A | B | C A | B | C
PSA managed by company =1 -0.056 -0.049 -0.056 -0.102 -0.073 -0.125
(-8.21) (-6.26) (-9.64) (-5.28) (-3.29) (-7.74)
PSA not managed by company =1 -0.026 -0.024 -0.024 -0.007 0.0036 -0.053
(-3.00) (-2.63) (-3.22) (-0.289) (0.14) (-2.50)
Nonwhite =1 -0.029 -0.028 -0.015 -0.033 -0.031 -0.015
(-19.11) (-18.44) (-11.56) (-7.65) (-7.20) (-4.16)
Female =1 0.0054 0.0054 0.005 0.077 0.076 0.075
(5.56) (5.51) (5.24) (27.88) (27.65) (27.04)
Free lunch eligibility fraction -0.05 -0.04 -0.05 -0.12 -0.09 -0.13
(-15.30) (-13.33) (-20.29) (-13.46) (-10.10) (-17.37)
Building enrollment -0.0030 -0.005 0.019 -0.034 -0.041 -0.019
(-1.64) (-2.69) (13.65) (-6.58) (-7.57) (-4.92)
Pupil/teacher ratio -0.0074 -0.019 -0.056 0.0047 -0.074 -0.119
(-1.90) (-3.44) (-13.09) (0.432) (-4.80) (-9.85)
Average teacher salary 0.0023 0.0012 0.070 0.093
(0.49) (0.320) (5.35) (8.74)
Expenditure/pupil -0.022 -0.012 -0.092 -0.041
(-4.38) (-3.12) (-6.44) (-3.77)
District fixed effects? Yes Yes No Yes Yes No
R-squared 0.097 0.096 0.063 0.093 0.095 0.075
Sample size 31,126 30,962 30,962 31,126 30,962 30,962

Source: MEAP scores, student characteristics, financial and management data obtained from the Michigan Department of Education. MEAP scores, enrollment,
pupil/teacher ratio, average salary, and expenditure/pupil are expressed in logs.



Table6. Coefficient Estimatesfrom aModel Explaining Differencesin MEAP Mathematics Test Score L evelsat Distributional
Quartiles (t-statistics in parentheses)

25" Percentile
Specification: A | B | C | D
PSA=1 0.019 -0.003 -0.0008 -0.021
(2.15) (-0.444) (-0.117) (-2.62)
Test score in 1996/97 -0.0013 -0.0011 -0.0012
(-16.37) (-12.40) (-13.87)
75" percentile test score minus 0.0010 0.0008
25" percentile test score in 1996/97 (7.75) (6.47)
Pupil/teacher ratio 1996/97 -0.026
(-2.83)
Building enrollment in 1996/97 0.0009
(0.254)
Free or reduced price lunch eligibility -0.03
fraction in 1996/97 (-4.09)

R-square

0.006 0.33 0.39 0.42




Table6. (Continued)

50" Percentile
Specification: A B C D
PSA=1 0.017 -0.0007 -0.0009 -0.012
(2.56) (-0.126) (-0.166) (-1.94)
Test score in 1996/97 -0.0010 -0.0010 -0.0011
(-16.28) (-15.76) (-16.84)
75" percentile test score minus 0.0004 0.0003
25" percentile test score in 1996/97 (4.45) (3.88)
Pupil/teacher ratio 1996/97 -0.017
(-2.43)
Building enrollment in 1996/97 0.0038
(1.40)
Free or reduced price lunch eligibility -0.02
fraction in 1996/97 (-4.05)
R-square 0.011 0.33 0.35 0.38




Table6. (Continued)

75" Percentile
Specification: A B C D
PSA=1 0.012 -0.0017 -0.0005 -0.008
(1.87) (-0.322) (-0.098) (-1.27)
Test score in 1996/97 -0.0009 -0.0009 -0.0010
(-14.60) (-13.44) (-14.20)
75" percentile test score minus -0.0002 -0.0002
25" percentile test score in 1996/97 (-2.68) (-2.51)
Pupil/teacher ratio 1996/97 -0.012
(-1.77)
Building enrollment in 1996/97 0.005
(1.77)
Free or reduced price lunch eligibility -0.02
fraction in 1996/97 (-3.55)
R-square 0.004 0.28 0.29 0.31

Note: Differenceis equal to 1997/98 level minus 1996/97 level.

Source: MEAP scores, student characteristics, financial and management data obtained from the Michigan Department of Education. MEAP scores, enrollment,
pupil/teacher ratio, average salary, and expenditure/pupil are expressed in logs. Sample size = 537.



Table7. Coefficient Estimates from a Model Explaining Differences in MEAP Science Test Score Levels at Distributional
Quartiles (t-statistics in parentheses)

25" Percentile
Specification: A | B C D
PSA=1 0.068 -0.0004 -0.0000 -0.004
(0.666) (-0.039) (0.000) (-0.402)
Test score in 1996/97 -0.0004 -0.0011 -0.0012
(-10.83) (-9.20) (-9.77)
75" percentile test score minus 0.0005 0.0005
25" percentile test score in 1996/97 (2.13) (1.98)
Pupil/teacher ratio in 1996/97 -0.010
(-0.758)
Building enrollment in 1996/97 0.012
(2.24)
Free or reduced price lunch eligibility -0.03
fraction in 1996/97 (-3.19)
R-square -0.001 0.17 0.17 0.19




Table7. (Continued)

50" Percentile
Specification: A B C D
PSA=1 -0.005 -0.009 -0.009 -0.020
(-0.634) (-1.43) (-1.43) (-2.56)
Test score in 1996/97 -0.0008 -0.0009 -0.001
(-10.73) (-10.81) (-11.93)
75" percentile test score minus -0.0002 -0.0002
25" percentile test score in 1996/97 (-1.24) (-0.946)
Pupil/teacher ratio in 1996/97 -0.018
(-2.05)
Building enrollment in 1996/97 0.007
(1.88)
Free or reduced price lunch eligibility -0.03
fraction in 1996/97 (-3.89)
R-square -0.001 0.17 0.17 0.19




Table7. (Continued)

75" Percentile
Specification: A | B | C | D
PSA=1 -0.0029 -0.008 -0.007 -0.019
(-0.421) (-1.20) (-1.15) (-2.67)
Test score in 1996/97 -0.0008 -0.0008 -0.001
(-10.40) (-10.11) (-11.79)
75" percentile test score minus -0.0005 -0.0004
25" percentile test score in 1996/97 (-3.47) (-2.66)
Pupil/teacher ratio in 1996/97 -0.018
(-2.14)
Building enrollment in 1996/97 0.0073
(2.12)
Free or reduced price lunch eligibility -0.03
fraction in 1996/97 (-5.00)
R-square -0.001 0.16 0.17 0.22

Note: Differenceis equal to 1997/98 level minus 1996/97 level.

Source: MEAP scores, student characteristics, financial and management data obtained from the Michigan Department of Education. MEAP scores, enrollment,
pupil/teacher ratio, average salary, and expenditure/pupil are expressed in logs. Sample size = 572.
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