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a b s t r a c t
Austin Independent School District’s (AISD) REACH pay for performance program has become
a national model for compensation reform. This study analyzes the test scores of students
enrolled in schools participating in the REACH program to students enrolled in schools within
AISD not participating in the program. We also investigate the relationship between student
learning objectives (SLOs), the program’s primary measure of individual teacher performance,
and teacher performance as measured by value-added student test scores. The AISD REACH
program is associated with positive student test score gains in both math and reading during
the initial year of implementation. Student test score gains are maintained in the second
year, but we do not ﬁnd any additional growth. We also ﬁnd that SLOs are not signiﬁcantly
correlated with a teacher’s value-added student test scores.
© 2014 Published by Elsevier Ltd.

1. Introduction
Many districts and states have initiated performance pay
policies to identify and reward teachers that lead students to
signiﬁcant gains in achievement (Goldhaber, 2009; Johnson
& Papay, 2009; Podgursky & Springer, 2007, 2011; Springer,
2007;). A driving factor comes in part from research indicating that the most important determinant of a teacher’s pay,
years of experience and advanced degrees, are not closely related to student performance or school outcomes (Goldhaber,
2002; Gordan, Kane, & Staiger, 2006; Rivkin, Hanushek, &
Kain, 2005; Rockoff, 2004). Many stakeholders have focused
on pay for performance programs as a means to correct ineﬃciencies found in traditional salary schedules. However,
how they inﬂuence student test scores is still not fully understood in practice. Nor do we know much empirically on the
relationship between individual performance pay program
components and outcomes of interest (Springer and Balch,
2010).
The theory of action behind performance pay holds that
making pay in part contingent on performance provides
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strong incentives to improve outcomes of interest. It can help
motivate teachers to higher levels of performance and align
their behaviors and interests with institutional goals. Incentives may help attract teachers into the workforce who are
relatively more effective at meeting the performance targets
while inducing high-performers to remain in the teaching
profession. Select observational studies have documented
the compositional effect of pay for performance programs
(Clotfelter et al., 2008; Fulbeck, 2014; Steele, Murnane, &
Willett, 2010; Taylor & Springer, 2010; Wiley, Spindler, &
Subert, 2010).1
Opponents of performance pay systems contend that
compensating teachers for the performance of their students or for the subject and/or location in which they teach
can compromise collegiality and cooperation among teachers (Murnane & Cohen, 1986). An analysis of data from the
schools and staﬃng survey further suggests that job satisfaction is lower for those teachers who receive merit pay awards

1
Using a unique dataset on test scores for students admitted into an
unidentiﬁed Australian university, Leigh (2012) ﬁnds that a 1% rise in the
salary of a starting teacher boosts the average aptitude of students entering teacher education courses by 0.6 percentile ranks, with the effect being
strongest for those at the median.
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(Belﬁeld & Haywood, 2008).2 If a breakdown occurs in collegiality, cooperation, and job satisfaction opponents argue
that compensation reform efforts may render schools less
effective.
In this paper, we analyze the test scores of students enrolled in schools participating in the REACH program to students enrolled in schools within AISD not participating in
the program. We also investigate the relationship between
student learning objectives (SLOs), the program’s primary
measure of individual teacher performance, and teacher performance as measured by value-added student test scores.
The REACH program has become a national model for compensation reform. Initially designed as a four-year pilot program that would involve 15 schools, the REACH program
was awarded $62.3 million from the United States Department of Education’s Teacher Incentive Fund, which helped
ﬁnance expansion to 43 high-needs schools located primarily in East Austin. AISD REACH offers a unique opportunity
to evaluate a comprehensive compensation reform program
that incorporates a variety of elements including schoollevel performance based bonuses, teacher-level performance
bonuses, hard to staff bonuses, and professional development
incentives.
While the school-level performance bonuses in REACH
were based on relatively conventional test score gains measures (see for example, Marsh et al., 2012), the teacher-level
incentives were tied to the accomplishment of a set of individualized student learning objectives (SLOs) that each teacher
established with their principal. SLOs are targets of student
growth that teachers set at the start of the school year and
work toward by the end of the school year. SLOs are intended to be data-based instructional goals that are collaboratively constructed with principals based on the needs of
students in their classroom. However, it is unclear whether
these serve as a valid measure for effective teaching as deﬁned by student achievement data as no research study
has yet analyzed their relationship to student achievement.
The current investigation will assess the relationship between SLOs and value-added student achievement in an effort to inform choices for measuring teacher effectiveness.
This should prove informative given the growing number of
districts and states interested in SLOs as a measure of teacher
effectiveness.
The simultaneous implementation of the broad set of program components makes it diﬃcult to isolate the effects of
any of the particular policies that compose REACH. However,
we are able to examine the overall effect of the comprehensive compensation reform and offer exploratory evidence
with respect to its most unique component – student learning objectives (SLOs). More speciﬁcally, we describe research
on two primary questions related to AISD REACH:
•

•

How does student achievement change in the ﬁrst two
years of REACH implementation?
How well do student learning objectives (SLOs) relate to
teacher performance?

2
Ballou (2001) suggests that the presence of teacher associations is more
directly related to the failure of early experiences with merit pay as opposed
to the nature of teaching itself.
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We ﬁnd signiﬁcant student test score gains in both math
and reading associated with the initial year of AISD REACH
implementation. Student test score gains are maintained in
the second year, but we do not ﬁnd any additional growth.
We also ﬁnd that SLOs are not signiﬁcantly correlated with
teacher value added. These estimates are consistent across a
number of different analytic speciﬁcations, sample choices,
and sensitivity tests.
In the next two sections, we outline teacher compensation reform efforts in AISD and provide a brief review of relevant literature on teacher compensation reform programs.
Section 4 describes our data sources, measures, and analytic
strategy, and Section 5 reports our main ﬁndings along with
a series of sensitivity analyses to verify the robustness of the
reported results. The paper concludes with a discussion of our
ﬁndings, their limitations, and implications for policymakers
and research moving forward.
2. REACH background
During the 2004–2005 school year, the AISD Board of
Trustees developed a strategic plan that directed thenSuperintendent Pascal Forgione to design a new compensation system to recruit, develop, retain, and reward highly
effective teachers and administrators. Following an extended
planning period, AISD implemented the Strategic Compensation Initiative (now referred to as AISD REACH) in the 2007–
2008 school year using $4.3 million in local revenue to fund
the program. An additional $5.4 million from the state-run
grant program, District Awards for Teacher Excellence, and $1
million from the Texas Education Agency’s Beginning Teacher
Induction grant, ﬁnanced REACH the following school year,
during which nine schools participated.3
As displayed in Table 1, the AISD REACH program includes
six components organized within three program elements:
student growth, professional development, and recruitment
and retention of teachers at the highest needs schools. Student growth includes teacher developed SLOs and schoolwide growth on the Texas Assessment of Knowledge and
Skills (TAKS). Professional development is addressed through
R
, a single element of the National Board for ProfesTake One!
sional Teaching Standards (NBPTS) certiﬁcation process, and
novice teacher mentoring, a mentoring program for teachers
serving in highest needs schools who are in their ﬁrst three
years of teaching. Recruitment and retention of teachers is
addressed by two stipends – one for teachers new to a highest needs school and one for teachers who remain at that
school.
The student growth incentives were designed to recognize
teachers and principals for student growth, both at the classroom level and at the school level. The student growth component included rewards for all teachers and principals for
meeting growth targets in school-wide performance on TAKS
testing, and rewarding of individual teachers for meeting
their teacher-developed SLOs, which measured performance
at the classroom level. The school-wide TAKS growth stipend
rewards whole campuses for the performance of students on

3
Springer, Ballou et al. (2012) and Springer, Pane et al. (2012) provide a
thorough discussion of performance pay programs in Texas.
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Table 1
Overview of AISD REACH.
Program element

Student growth

Professional growth

School-wide TAKS
growth

Student learning
objectives

Take One!

Description

School level growth
on state
achievement
assessment

Teacher designed
data-based
instructional
goals

Stipend amount

Principals = $3000–
4000
Teachers = $1000–
3000

Principals = $3000–
4500
Teachers = $1000–
3000


R

Retirement and retention
Novice teacher
mentoring

New school
stipend

Retention stipend

Completion of one
component of
NBPTS certiﬁcation

Full-time mentoring
to novice teachers
(1–3 years exp.)

Teachers in years
1–3 of service
at highest
needs schools

Teachers and
principals
retention at
highest-need
schools

Teachers = $395–795

Mentors = $3000–
7000

Teachers = $1000

Principals = $3000

NBPTS facilitators =
$1000

the TAKS. Stipends are determined based on the Comparable Improvement Index, a state-developed index that compares groups of 40 match-comparison schools. Teachers earn
$1000 per subject ($2000 at highest needs schools), with half
the stipend distributed only if the teacher returns to service
the following year. Principals receive $2000 for each subject
in the year achieved, and another $2000 per subject if they
return the following school year.
SLOs are teacher designed data-based instructional goals.
Through examination of student achievement data, teachers
work with their principal to develop two SLOs based on student need. At least one SLO must target the teacher’s class
as a whole, while the second SLO can focus on a particular sub-group of students. SLOs must be based on the state
standards, address classroom needs, align with the goals of
the Campus Improvement Plan, and satisfy standards of rigor
for both performance and assessment. Each SLO must also
be approved by both the teacher’s principal and AISD REACH
staff to ensure objectives are appropriate and rigorous. At the
end of the school year, students are evaluated to determine
whether the performance objective has been met. Teachers
can earn $1000 for each SLO met ($1500 if at highest-needs
school). Principals receive a $3000 stipend for facilitating
the SLO process on their campus ($4500 at highest-needs
schools).
The second major element of REACH promotes the professional growth of AISD faculty members in two ways: developR
, and novice teacher
ment opportunities through Take One!
R
is
mentoring programs for highest needs schools. Take One!
a unique offering from the NBPTS that allows teachers and administrators to complete one element of the National Board
R
focuses on examination of
certiﬁcation process. Take One!
classroom practices through the use of guided self-reﬂection
R
participants develop and suband videotaping. Take One!
mit to the National Board a portfolio detailing their instructional practices, including videotaped lessons, providing evidence of how their instruction improves student learning. In
addition to the $395 portfolio submission fee being waived,
participants receive a stipend of $200 for submitting their
portfolio and an additional $200 if they receive a passing
score from the National Board. Teacher facilitators, who work
with participants on portfolio development, receive a $1000
stipend for service.
The novice teacher mentoring component provides a dedicated mentor for new teachers within their ﬁrst three years

Teachers = $3000–
6000

in the profession at the ﬁve highest-needs pilot schools. Mentors are teachers with seven or more years of experience that
are released from classroom assignments for a period of up
to two years. The senior teachers assist new teachers with
instructional planning, setting SLOs, classroom management,
and other support. Mentors receive a $3000 stipend for service and may receive an additional $2000 if they receive a
satisfactory evaluation.
The ﬁnal two components of the REACH program are designed speciﬁcally for the ﬁve highest needs schools participating in the pilot. Teachers and principals in these schools
are eligible for a new to school stipend (for teachers only)
or a retention stipend (teachers and principals) starting in
the 2008–2009 school year for each year of service. Teachers
who remain at highest-needs schools for one to three years
receive an annual $1000 new to school stipend; those who
stay for four to six years receive a $3000 retention stipend
annually. Principals receive $3000 for each year of service.
Stipends are paid in two parts: half at the beginning of the
school year, and half for completing the school year.
In total, principals in AISD REACH schools can earn annual awards between $3000 and $15,500. Teacher awards
can range from $200 to $14,795. In practice, principals earned
between $3000 and $14,000 with an average award of $8244
during the 2007–2008 school year. Teachers received about
half as much on average ($4620), with individual award
amounts ranging between $200 and $8700.
While we do not directly assess the effects of REACH
retention and hiring incentives on teacher turnover or the
characteristics of the composition of teacher labor force in
participating schools, this is an important component of the
program worthy of future study. The inﬂuence of the incentives on the composition of the workforce is critical to understand as the theory suggests incentives may help attract and
retain teachers who are relatively more effective at meeting
the performance targets while inducing high-performers to
remain in the teaching profession.

3. Review of relevant literature
A long body of literature has examined the rigid structure of teacher compensation policies, their foundations (particularly with respect to collective bargaining agreements),
the incentive structure they imply for teachers, and their
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role in promoting or hindering student achievement (e.g.,
Hanushek, Kain, & Rivkin, 2004; Jackson, 2012; Lankford,
Loeb, & Wyckoff, 2002; Podgursky, 2006; Podgursky, 2010;
Hendricks, 2011; Gilpin, 2012). Recent rigorous studies have
examined policies similar to all of the components of REACH.
For example, Marsh et al. (2012) study of school-level performance incentives in New York City employed a randomized
controlled design and found no signiﬁcant effects on student
achievement for the opportunity to earn bonuses far larger
than those offered in REACH. Alternatively, a number of evaluations of recruitment and retention bonuses for hard to staff
schools have found signiﬁcant effects on teacher mobility
patterns (e.g. Glazerman et al., 2013; Springer, Rodriguez, &
Swain, 2014), even for relatively small bonuses (Clotfelter
et al., 2008). Other studies have found signiﬁcant positive associations between student achievement, formative
teacher evaluation, mentorship and professional development (e.g., Jackson & Bruegmann, 2009; Taylor & Tyler,
2012).
However, for the purpose of this study we focus primarily on the teacher-level incentives and measures of teacher
effectiveness. We ﬁrst provide a brief overview of the literature on the effect of ﬁnancial incentives on student outcomes.
We then describe recent developments and research on
approaches to measuring teacher effectiveness in teacher
evaluation systems, which we use to inform our analysis of
the relationship between student learning objectives (SLOs)
and teacher performance.
3.1. Evaluations of performance pay programs
Some of the most rigorous scientiﬁc evidence on teacher
compensation reform comes from abroad. Although most
report generally positive effects on student achievement
(e.g., Glewwe, Ilias, & Kremer, 2010; Lavy, 2002, 2009;
Muralidharan & Sundararaman, 2011a; Santibañez et al.,
2007), it is less clear whether these programs actually promoted long-run learning.4 Some studies ﬁnd the incentive
pay effects do not persist over time or document opportunistic behaviors on the part of treatment teachers that account
for increased student achievement (Glewwe, Ilias, & Kremer,
2010). Furthermore, these ﬁndings are not necessarily generalizable to the U.S. context. The incentive structure facing teachers and schools (e.g., Andhra Pradesh, India or rural
Kenya) are very different from the operational context found
within the U.S. public school system.5
There are a growing number of rigorous evaluations of
performance pay programs in U.S., with evidence generally
showing negligible effects on student performance. Studies
by Springer, Ballou et al. (2012) in Nashville, Springer, Pane
et al. (2012) in Round Rock, Texas, Goldhaber and Walch
(2012) in Denver, Colorado, and Glazerman and Seifullah
(2010) in Chicago found that performance pay programs were

4
Using PISA-2003 international achievement micro data, Woessmann
(2011) reports that teacher salary adjustments for outstanding performance
are signiﬁcantly associated with math, science, and reading achievement
across countries.
5
A study by Muralidharan and Sundararaman (2011b) report teacher
opinions about performance pay programs.
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not associated with improved student outcomes or positive
changes in teacher practice.6 Several evaluations of New York
City’s School-Wide Performance Bonus Program also report a
null (Goodman & Turner, 2011; Marsh et al., 2011) or negative
(Fryer, 2011) ﬁnding. A more recent experiment conducted
by Fryer et al. (2012) in Chicago found positive effects for
both individual and team-based incentive programs, which a
number of correlational analyses have also concluded (Figlio
and Kenny, 2007; Springer, Ballou, & Peng, 2014; Winters
et al., 2006).

3.2. Evaluating educators in performance pay programs
Measuring teacher performance is a formidable challenge due to the lack of speciﬁcity regarding ideal teaching behaviors and desired outcomes of education. There
are a number of different strategies employed in performance pay programs to evaluate educator performance, including classroom observations of teaching, student perceptions of teaching practices, value-added models of
teacher effectiveness, and teacher-deﬁned student learning
objectives.
Classroom observations represent one of the most commonly used evaluation systems for teachers (Goe, 2008).
Examples of instruments that have been validated for
their relationship to student achievement include Charlotte
Danielson’s (1996) Framework for Teaching and the Classroom Assessment Scoring System (CLASS) for grades K-5
(Pianta, La Paro, & Hamre, 2006).7 Kane et al. (2010) report
that a student with a teacher in the top quartile according to
Danielson’s Framework for Teaching would score 0.10 standard deviations higher in math and 0.125 standard deviations
higher in reading than a student assigned to a teacher in the
bottom quartile. Similarly, in a three-year study designed to
determine how to best identify and promote teaching excellence, called the measure of effective teaching (MET) and
funded by the Gates Foundation, teacher ratings from the
Danielson Framework had a 0.19 correlation with student
achievement in math and a 0.11 correlation with student
achievement in ELA. For the CLASS instrument, the correlations were 0.24 and 0.10 respectively.
A further measure of teacher practice comes from student
perceptions. When considering possible measures of teacher
effectiveness in K-12 education, it can be argued that student perceptions of a teacher are an important consideration in any teacher evaluation system as students have the
most contact with teachers and are the direct consumers of
a teacher’s service (Goe, Bell, & Little, 2008). Findings from
the MET project report a signiﬁcant correlation between a
teacher’s total score on the student survey and value-added

6
In reporting ﬁndings from three randomized studies on incentive pay
programs (New York City, Nashville, TN, and Round Rock, TX), Yuan et al.
(2013) conclude that these programs do not affect teacher motivation or
reported instructional practices as measured by unique survey instruments
developed for evaluations of these programs.
7
There are countless variations in frequency, instrument, rating scales,
and protocol. Some of the main issues to consider with observations are the
validity of the instrument and the reliability of rating, particularly if ratings
are attached to ﬁnancial rewards or job security.
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achievement on state tests in both math and ELA. These are
similar to correlations between value-added and observation
rubrics that look at general teaching practices such as Danielson’s Framework for Teachers and CLASS with student surveys showing a 0.218 correlations with value-added in math
and a 0.095 correlation with value-added in ELA. While correlations for value-added are signiﬁcant but small, research
ﬁndings suggest that student surveys had higher levels of
reliability.
On the quantitative side, districts and states are increasingly using output measures to judge the performance of
individual teachers, teams of teachers, and/or schools. Advances in technology and statistical modeling now allow for
student achievement results to be attributed to individual
teachers, potentially indicating a teacher’s contribution to
student achievement. Generally referred to as value-added
models, these growth measures have the potential to identify unique contributions of the school or teacher to students’
progress over the course of a year rather than cumulative education effects or student background factors. Researchers and
practitioners have employed an increasing number of methods to calculate teacher effect estimates (e.g., Ballou, Sanders,
& Wright, 2004; McCaffrey, Koretz, Lockwood, & Hamilton,
2003; Rubin, Stuart, & Zanutto, 2004).
SLOs, also known as student growth objectives, are measurable, long-term growth targets that a teacher sets at the
beginning of the school year for all students or for subgroups
of students. SLOs are designed to demonstrate a teacher’s
impact on student learning. A number of states currently
use, or are considering using, SLOs in teacher evaluation
systems, including Colorado, Georgia, Maryland, New York,
and Ohio. The only evidence on the relationship between
SLOs and teacher effectiveness that we are aware comes
from an evaluation of Denver ProComp, where Goldhaber &
Walch (2012) observe a slightly higher proportion of teachers that earned SLO bonuses at the top of the teacher effectiveness distribution. By investigating the relationship between SLOs and value-added student test scores we are better
able to inform choices policymakers and practitioners may
make when designing performance pay programs, particularly for school systems interested in evaluating teachers in
non-tested grades and subjects.
4. Data, sample, and analytical methods
This section provides a description of the AISD administrative data utilized in this study, the process by which
restrictions differentiate our analytic sample from the full
population, and the methods applied to assess the overall
impact of REACH and associations between SLOs and valueadded measures of teacher effectiveness. We also describe
the matching procedure we use to construct a comparison
group of schools that is comparable to REACH participating
schools on observed characteristics.
4.1. Data
Our analysis of the REACH program requires school,
classroom, teacher, and student-level data. Several schooland classroom-level data elements were calculated by

aggregating student-level information to create classroom or
school averages for characteristics such as percent minority,
percent at-risk, and prior achievement scores at the classroom and building level.
AISD provided two types of student-level data ﬁles: student biographical information and student achievement test
scores. The student biographical ﬁles contained information
on the universe of students enrolled in AISD by school year.
The biographical ﬁles also contained student background information, including gender, race/ethnicity, and participation
in special education services and English language learner
programs, and eligibility for free or reduced priced school
lunches. Both the biographical and achievement data ﬁles include a unique, longitudinally consistent identiﬁer for each
student.
AISD also provided a series of data ﬁles containing test
scores for the universe of students enrolled in elementary, middle, and high schools. Test data comes from the
TAKS that is based on the state-mandated curriculum, the
Texas Essential Knowledge and Skills (TEKS). All students
in grades 3 through 9 take the standardized reading assessment, while students in grade 10 take an English language arts examination. All students enrolled in grades 3
through 10 are administered a standardized mathematics
assessment.
Raw scores from TAKS are not expressed on the same developmental scale from one year to the next or from one
grade to the next. Since the structure of the TAKS tests may
lead to smaller or larger gains at various points on the test
score distribution, we created a normalized test scale scores
of students enrolled in elementary and secondary schools
by subject, grade, and school year to ease threats associated
with potential variations in content standards, grade level expectations, test constructs, and performance standards. Using data for the universe of students enrolled in AISD, we
estimated the means and standard deviations of scores by
grade level for each school year and subject. The standardized score equals the quantity of the scale score minus the
mean for the corresponding grade-level, subject, and year
divided by the standard deviation for the grade-level, subject and year. This transformation makes the year-to-year
student test score gains reﬂect a change in their relative position within the distribution of test takers for the grade-level,
subject and year.
To measure an individual teacher’s contribution to student learning, as deﬁned by a value-added measure of
teacher effectiveness, we use an adaptation of Webster and
Meandro (1997) as suggested by Thum and Bryk (1997).
Generally speaking, we use a two-level hierarchical linear
model where students are nested in classrooms while controlling for a series of student- and classroom-level compositional variables, including prior test scores, race/ethnicity,
language proﬁciency, socioeconomic status, and gender. This
class of mixed method modeling performs well on various noise and error metrics (McCaffrey, Han, & Lockwood,
2009).
AISD also provided a series of teacher-level data ﬁles regarding the number of SLOs a teacher met. As indicated earlier, SLOs are targets of student growth that teachers set at
the start of the school year and work toward by the end of the
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Table 2
Percentage of math and reading teachers meeting student learning objectives (2008–2009 school year).

Met 0% of SLOs set
Met 50% of SLOs set
Met 100% of SLOs set
# of observations

Mathematics

Reading

46.70%
14.70%
38.70%
75

37.30%
30.50%
32.20%
59

school year.8 Our investigation into SLOs is limited to math
and reading teachers in REACH schools that had more than
15 students with valid TAKS test scores.9 Table 2 displays
the percentage of teachers meeting the SLOs that they set by
content area in which they teach. SLOs appear to be fairly
diﬃcult to meet, with less than 40% of teachers in either subject meeting all of their objectives. While teachers are fairly
evenly distributed in reading, math teachers tended to either
meet all of their objectives or none.
4.2. Analytic sample and matching procedure
Table 3 displays select summary statistics on student
background characteristics for schools participating in the
REACH program, a matched comparison sample of schools,
and all AISD schools not participating in the REACH program
at baseline. To construct the matched comparison sample of
schools, we adopted a nearest neighbor matching approach
using Mahalanobis distances, which is widely used in the
empirical program evaluation literature (Cameron & Trivedi,
2005). We match each REACH school to the best look-alike
school on a vector of observable background characteristics
prior to REACH implementation, including prior test scores
in math, reading, science, and social studies and the percentages of at-risk, minority, low socio-economic status, ESL, and
special education students. Speciﬁcally, the algorithm ﬁrst
calculated the Mahalanobis distance between each REACH
school to the other schools in AISD. This optimal matching algorithm then pairs schools in a way that minimizes the sum
of the Mahalanobis distances among REACH and matched
sample schools.
Schools in the matched comparison sample look similar to REACH schools on several observable characteristics,
8
According to AISD’s SLO guide, SLOs should support the goals of the
school’s Campus Improvement Plan, be rigorous and measurable, provide
clear focus for instruction and assessment, and be a good example of ongoing, reﬂexive practice. Each SLO must be approved by both the teacher’s
principal and district staff to ensure objectives meet these criteria. Objectives
are scored on a scale of 1–4, with approval granted if objectives earn a 3 or
4 in each of the designated areas. Two criteria that are particularly relevant
to the current investigation are the learning objective and assessment. The
AISD guide states that SLOs should be aligned with state teaching standards,
known as the Texas Essential Knowledge and Skills (TEKS). Further, teachers have the option of either using a pre-made test or creating their own
assessment. One might expect there to be a relationship between meeting
SLOs and the TAKS student achievement test because the test is based on
the TEKS standards. On the other hand, the lack of standardized assessment
that is connected to the TAKS test means that it is possible for there to be no
relationship.
9
McCaffrey, Han, and Lockwood (2009) and Schochet and Hanley (2010)
report on error rates in teacher value-added models applied to student test
score gains where class sizes vary. States have also adopted business rules
for setting minimum class size requirements, e.g., Ohio and Tennessee.
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Table 3
Select summary statistics on student characteristics by year.

Enrollment
% At-risk
% Minority
% Low SES
% Female
% ESL
% Special Ed
Math scale score
Reading scale score

REACH

Matched sample

All non-REACH

3030
60.60
75.60
68.50
49.80
18.00
12.10
2194.20
2213.30
2238.40
2255.80

9510
60.40
81.50
71.50
44.80
15.10
12.80
2181.10
2180.80
2225.20
2237.70

35560
49.00
64.90
53.20
49.30
9.40
10.20
2239.00
2246.40
2276.10
2280.70

Note: REACH schools: N = 9 in 2008 and 11 in 2009. We include all 11 schools
in baseline estimates. Non-REACH schools: N = 104. Matched comparison
schools: N = 22. At-risk is a composite variable that includes factors that
contribute to being at risk of dropping out (achievement, failing a class, low
attendance, being suspended, and being old for the grade), minority includes
students that are African-American and Hispanic, low SES includes students
eligible for the school lunch program. All math and reading scores are from
normed results of TAKS testing.
Table 4
Select summary statistics on teachers and teacher’s classrooms in SLOs analysis (2008–2009).
Mathematics
Teacher characteristics
Years of experience
% Master’s degree
% Novice
Classroom characteristics
Test score (2008–2009)
Test score (2007–2008)
% Minority
% Special education
% Econ. disadvantaged
# of observations

8.33
28
42.7
2238
2236.2
75.6
1.6
68.4
75

Reading

11.86
35.1
30.5
2280.9
2264.8
75.4
2
68.6
59

including the percentage of students designated at risk and
the percentage receiving special education services, while a
greater percentage of students are classiﬁed as non-white
and economically disadvantaged in the matched comparison sample. Student test scores in the matched comparison
sample are lower than student test scores in REACH schools,
but more similar to REACH schools than the all non-REACH
sample. None of these differences at the school-level are signiﬁcant at traditional levels.
To investigate the relationship between SLOs and teacher
effectiveness, our sample is restricted to REACH schools and
the 75 mathematics and 59 reading teachers with valid SLO
data during the 2008–2009 school year. As displayed in
Table 4, the average years of teaching experience for math and
reading teachers is 8.33 and 11.86, respectively. Slightly more
reading teachers have obtained a master’s degree (35.1% vs.
28%), while a larger percentage of math teachers are identiﬁed as novice teachers (42.7 vs. 30.5). The composition of
students enrolled in math and reading teachers’ classrooms
are very similar.
4.3. Analytic method
To examine how test scores of students enrolled in schools
participating in the REACH program compare to test scores
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of students enrolled in schools within AISD not participating
in the program, we estimate variants of the following OLS
regression model:

testscoreit =

β0 + β1 REACHt + studentit β2
+ β1 testscoreit−1 + ϕit + εit

(1)

where, testscoreit represents the standardized test score for
student i at time t in math or reading as measured by TAKS;
REACH is an indicator variable that equals one if a school participated in the REACH program and zero if the school was
part of the matched comparison sample; student is a vector
of baseline observable student-level characteristics, including binary variables for gender, free lunch status, ELL status, SPED status, and a series of race/ethnicity classiﬁcations;
testscore represents the standardized test score for student
i at time t − 1i in math or reading as measured by TAKS;
and ϕ is a series of grade level dummy variables, eliminating
across grade variation from the estimates. Standard errors
are clustered at the school level to account for within school
correlation.
Here, we are most interested in the estimates on β1 , which
identiﬁes the average difference in student test score gains
associated with implementation of REACH as compared to
test score gains in the matched comparison schools. It is important to note that the REACH estimate should be thought
of as being broader than simply compensation reform. AISD
REACH is a comprehensive program that incorporates a variety of reform elements including school based bonuses,
teacher level bonuses, hard to staff bonuses, and professional development. Additionally, at the time of this study,
there were other reforms being implemented in the district,
namely, the Texas Educator Excellence Grant (TEEG) program.
Thus we estimate a variant of (1) that controls for the two
REACH schools that concurrently were participating in the
TEEG program. By including this control we further isolate
the speciﬁc type of performance pay program of interest (in
this case, REACH).
We also estimate a series of alternative speciﬁcations to
test the robustness of ﬁndings. Select speciﬁcations include
prior achievement expressed as quadratic and cubic function
to account for a non-linear relationship between prior and
current test scores. We also test models controlling for two
prior test scores. Using a single prior score is subject to regression to the mean and other temporary shocks that can be
minimized when multiple prior scores are used (McCaffrey
et al., 2003). Although the sample of valid observations drops
23.6% in math and 23.7% in reading when controlling for two
prior test scores, the estimates are qualitatively similar across
all speciﬁcations. Finally, we re-estimate all model speciﬁcations using data from all students and schools in AISD and,
once again, ﬁnd that the estimates are similar to those produced using the matched comparison sample of schools.
It is also important to note a number of internal and external validity-related issues. First, we are comparing schools
that were and were not subject to the REACH program, which
was targeted to schools based on level of student need, representation of the AISD population, and the presence of an
experienced principal who was willing to facilitate the program. Thus, if one assumes there is a clear demand for the
policy in the schools where REACH is implemented then this
demand may bias toward ﬁnding a treatment effect. Second,

it may be possible that there is a heterogeneous treatment
effect ﬁnding for areas that have a particular need for the
REACH policy and have a strong leader who can carry out the
policy. Finally, the district under study might be considered
a highly “treated” school district (or, a reform-oriented district) with many different program under-development and
underway. While we attempt to account for some competing reforms in our evaluation, it is possible that the reform
orientation of the district may attract certain types of administrators and teachers to the district, as well as a certain type
of students. As such, the generalizability of our ﬁndings needs
to be interpreted with this context in mind.
4.4. Student learning objectives (SLOs) and teacher
effectiveness
To examine the relationship between SLOs and a teacher’s
value-added effect estimates, we estimate variants of the following OLS regression model:

valueaddedjk = β0 + β1 SLOjk + ϕj + εjk

(2)

where, valueaddedjk represents the value-added effect estimate for teacher j in school k in math or reading; SLO is
a binary indicator that equals one if a teacher met one or
more of their SLO goals and zero if they did not meet any;
and ϕ is a series of grade level dummy variables, eliminating
across grade variation from the estimates. Standard errors
are clustered at the school level to account for within school
correlation.
Here, we are most interested in the estimates on β1 ,
which identiﬁes the average difference in teacher effectiveness among teachers that met at least one SLO and those
that did not meet any of their SLOs. We also estimate two
other models where we replace the SLO indicator with (1) a
dummy variable for met one SLO and a second dummy variable for met both SLOs; or (2) the percentage of SLOs met by
a teacher. We also estimate a series of equations controlling
for school-level characteristics.
5. Results
We ﬁnd that controlling for a set of observable characteristics, students attending schools that participated in the
REACH program experienced signiﬁcantly larger test score
gains than students in matched comparison schools that did
not participate. In the second year of program implementation, we ﬁnd no additional gains associated with attending
REACH schools, but no indications that REACH school students fall back to their previous achievement levels. With
respect to the second primary research question, we ﬁnd
no signiﬁcant relationship between the percentage of SLOs
a teacher meets and the teacher’s effectiveness estimated by
test score value-added. There is some indication, however,
that teachers in the bottom quartile of value-added effectiveness are more likely to meet a larger percentage of their SLO
targets.
5.1. Student test scores and REACH implementation
The results of our ﬁrst set of regression estimates are displayed in Table 5. We ﬁnd that, in the 2007–2008 school
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Table 5
Estimates of the relationship between REACH and math test scores by year.

REACH
Student controls
Grade effects
Prior test scores
Other reforms
Number of students
Number of schools

2007–2008 school year

2008–2009 school year

Model (1)

Model (2)

Model (3)

Model (4)

0.1344
(0.0399)∗∗




0.1761
(0.03678)∗∗




8535
31

0.0347
(0.0275)




0.0122
(0.0305)




9148
33

8535
31

∗

Notes: Clustered standard error in parentheses.
∗∗
5% level; ∗∗∗ 1% level.

9148
33

signiﬁcant at the 10% level;

Table 6
Estimates of the relationship between REACH and reading test scores by school
year.

REACH
Student controls
Grade effects
Prior test scores
Other reforms
Number of students
Number of schools

2007–2008 school year

2008–2009 school year

Model (1)

Model (2)

Model (3)

Model (4)

0.1001
(0.0605)∗




0.0554
(0.0610)∗




8321
31

0.0238
(0.0399)




−0.0342
(0.0246)




8835
33

8321
31

Notes: Clustered standard error in parentheses.
∗∗
5% level; ∗∗∗ 1% level.

year, the sign on the REACH coeﬃcient for math is positive and statistically different from zero. Students enrolled in
AISD REACH schools demonstrate between 0.1344 and 0.1761
standard deviations greater gains in math. It is also apparent
that the magnitude of the coeﬃcient on the REACH variable
increases when we control for the schools that participated
in both REACH and the state-level TEEG program, suggesting
these schools attenuated the relationship between REACH
program implementation and student test scores.
However, this relationship does not persist in the 2008–
2009 school year. The relationship between REACH program
implementation and student test score gains is no longer signiﬁcant, although the sign on the REACH coeﬃcient is still in
the expected direction. These results suggest that gains made
during the ﬁrst year of the program were maintained during
the second year of the program but did not increase despite
the addition of two schools to the program.
As an added check to ensure schools that participated in
REACH for a second year were not more likely to increase test
scores, a dummy variable was added to Eq. (1) that indicated
whether a school would ever participate in the REACH program. The coeﬃcient on the interaction variable was larger in
magnitude but not statistically different from zero, indicating
that the null ﬁnding in 2008–2009 was a result of the program rather than any pre-existing factors that led the school’s
participation in the program.
The results for reading, as displayed in Table 6, follow a
similar pattern. For the 2007–2008 school year, the coeﬃcient on the REACH variable is positive and signiﬁcant. However, this relationship is only marginally signiﬁcant when we
control for the schools that participated in both REACH and

8835
33
∗

signiﬁcant at the 10% level;

the state-level TEEG program. Further, as in math, this relationship does not persist in the 2008–2009 school year,
although the sign on the REACH coeﬃcient is still in the expected direction, except when we control for other reforms.
Nonetheless, the size of the value on the coeﬃcients are very
small.
Although clustering at the school level addresses the possibility of intra-school correlation, we also employ a hierarchical linear modeling approach to further assure that error
is properly distributed between students and schools. This
approach reveals what changes should be attributed to differences in students or differences in schools. Overall, as displayed in Table 7, results from the HLM are qualitatively similar to the OLS estimates. The main difference is that the magnitude of the estimate on the REACH variable when math is
the dependent variable is smaller but still statistically different from zero. Point estimates are very similar when reading
is the dependent variable as reported in Panel B of Table 7.
Additionally, in the 2008–2009 school year, the relationship
between student test score gains and REACH implementation
is no longer statistically different from zero.
Regression to the mean may be an explanation for why
REACH schools obtained better results. It is possible that
schools participating in the REACH program would have improved even without program participation due to unobserved factors that were already inﬂuencing test scores. To
test for this, a REACH dummy was created that identiﬁed
REACH schools one year prior to the start of the program
in 2007. When tested in the similar ﬁnal model shown in
Tables 3 and 4, the false REACH dummy variable was not
signiﬁcant in either math or reading when compared to all
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Table 7
HLM estimates of the relationship between REACH and test scores by subject and
school year.
Panel A: DV – math

REACH
Student controls
School controls
Prior student test scores
Prior school performance
Other reforms
Number of students
Number of schools

2007–2008 school year

2008–2009 school year

Model (1)

Model (2)

Model (3)

Model (4)

0.1073
(0.057)∗





0.1133
(0.061)∗





8535
31

0.0217
(0.062)





0.0133
(0.072)





9148
33

8535
31

9148
33

Panel B: DV – reading
2007–2008 school year

REACH
Student controls
School controls
Prior student test scores
Prior school performance
Other reforms
Number of students
Number of schools

2008–2009 school year

Model (5)

Model (6)

Model (7)

Model (8)

0.1160
(0.035)∗∗





0.1100
(0.036)∗∗





8321
31

0.025
(0.039)





−0.0159
(0.045)





8835
33

8321
31

Notes: Clustered standard error in parentheses.
∗∗
5% level; ∗∗∗ 1% level.

schools in AISD. When using the limited comparison sample,
the coeﬃcients were positive but not signiﬁcant at traditional
levels.10
5.2. Student learning objectives (SLOs) and teacher
effectiveness
We now turn to an investigation of the relationship between SLOs, the individual measure of teacher effectiveness
in AISD REACH, and a teacher’s value-added student test
scores. It is worth noting that teachers in REACH schools
identify student areas for improvement with the assistance
of their principal. Similar to Denver’s student growth objectives, teachers must specify a rationale, target population,
learning content, outcome assessment, and student growth
target and these decisions must be informed by baseline student achievement data.

10
Another way to test this is with both once and twice lagged test scores
and another model with just twice lagged test scores. If REACH schools
were chosen because of low achievement in the prior year, then it would
be expected that these schools would show an improvement in test scores
the following year even without the REACH program. However, we ﬁnd that
the coeﬃcient increases slightly (along with a slight increase in the standard
error), which suggests that increases in student test scores were not a normal
correction from the prior year scores. We also see that coeﬃcients are slightly
larger when only using twice lagged prior achievement casting doubt on the
idea that effects are simply regression to the mean. Another possibility is that
including a twice lagged test score alters the available sample in a systematic
way. To test for this, the model using only the previous test score was run
with the sample of student with a non-missing value for twice lagged test
scores. The coeﬃcients maintain the same direction and signiﬁcance in both
math and reading.

∗

8835
33

signiﬁcant at the 10% level;

At least one SLO must target the teacher’s class as a whole,
while the second SLO can focus on a particular sub-group of
students. In both cases, 75% of students in the class must meet
the student learning objective in order for the teacher to receive credit. Teachers are evaluated to determine whether
the performance objectives have been met by submitting
post-assessment data and a copy of both pre- and postassessments if they are teacher-developed. Principals then
verify that 75% of students have met the growth target, with
district staff conducting an audit of a random sample of SLOs
in an effort to prevent any system-gaming or errors.
Table 8 reports estimates on the relationship between
SLOs and teacher effectiveness by subject. Although there
appears to be a relationship in math between the percent of
SLOs that a teacher meets and student achievement results
in math, this relationship disappears when student level controls are included in the model. In reading there also appears
to be no relationship. These results suggest that a teacher is
no more likely to meet his or her SLO targets if their students
have higher levels of achievement.
Although there does not appear to be an overall relationship between a teacher’s value-added effect estimate and
SLOs, Table 9 further delineates teachers into teacher effectiveness quartiles to investigate what types of teachers are
meeting their SLOs.11 Quartile 1 represents the teachers with
the lowest residuals (the lowest mean value-added student
achievement) and quartile 4 represents the teachers with the
highest residuals. We see that many of the most effective

11
We use teacher-level residuals from our value-added model to separate
teachers into quartiles.
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Table 8
OLS estimates of the relationship between SLOs and teacher effectiveness by subject.
Panel A: DV – math

Percentage of SLOs met
Student prior achievement
Student demographics
Teacher controls
School controls
Number of teachers

Model (1)

Model (2)

Model (3)

Model (4)

Model (5)

0.879
(0.337)∗∗

0.209
(0.195)


0.154
(0.173)



0.125
(0.162)




75

75

75

75

0.302
(0.203)




75

Panel A: DV – reading

Percentage of SLOs met
Student prior achievement
Student demographics
Teacher controls
School controls
Number of teachers

Model (7)

Model (8)

Model (9)

Model (10)

Model (11)

−0.127
(0.431)

0.014
(0.382)


0.034
(0.305)



0.122
(0.194)




57

57

57

57

0.073
(0.273)




57

∗

Notes: Clustered standard error in parentheses. signiﬁcant at the 10% level; ∗∗ 5% level; ∗∗∗ 1% level.
Table 9
Percent of teachers meeting SLOs by teachers’ value-added quartile in 2008–2009.
Teacher effectiveness quartile
Quartile 1

Quartile 2

Quartile 3

Quartile 4

Math
Meet 100%
Met 50%
Met 0%
Number of teachers

44%
0%
56%
18

37%
21%
42%
19

37%
21%
42%
19

37%
16%
47%
19

Reading
Met 100%
Met 50%
Met 0%
Number of teachers

43%
14%
43%
14

21%
36%
43%
14

21%
43%
36%
14

33%
33%
33%
15

teachers, as measured by having the highest mean valueadded, did not meet any of their SLOs. In math, for example,
37% of quartile 4 teachers did not meet any of their SLOs and
in reading, 33% of quartile 4 teachers did not meet any SLOs.
On the other end, many teachers with the lowest mean-value
added student achievement met both of their SLOs, which
may suggest that higher-performing teachers are more likely
to set more diﬃcult performance standards.12
This lack of relationship may be due to a variety of factors. First, the baseline and ﬁnal data used for SLOs did not
include district administered standardized tests. This was a
12
Another way to think about the relationship between SLOs and teacher
effectiveness is to examine how effectively SLOs are targeted to highly effective teachers. We estimate a series of multinomial logit models that take the
following form: SLOsmetjk = α + π1 valueaddedjk + ϕi + εjk , where, SLOsmetjk
is a categorical variable taking on a value of zero if a teacher did not meet
any SLOs, a value of one if a teacher met one of their SLOs, and value of two
if a teacher met both of their SLOs; valueaddedjk is an effectiveness estimate
for teacher j in school k; and ϕ is a series of grade level dummy variables,
eliminating across grade variation from the estimates. Standard errors are
clustered at the school level to account for within school correlation. Here,
we are most interested in the estimates on π1 , which indicates whether
more effective teachers are more likely to meet one or both of their SLOs.
We ﬁnd no signiﬁcant relationships, irrespective of whether we control for
school-level characteristics.

policy decision made by the district because teachers were
already evaluated using school-wide test scores. Next, teachers were able to choose speciﬁc aspects of the curriculum as
the focus of an SLO. For instance, a teacher could write an SLO
about fractions instead of basing the objective on aspects of
the curriculum that span the entire school year. While conceptually related, the performance of students on this narrow portion of the curriculum and overall test results may
not show a statistical relationship in practice. SLOs that are
aligned to district administered tests and cover more comprehensive topics may show a stronger relationship to estimates
of teacher value-added. Educational policy and practice could
beneﬁt from future research that examines if teachers change
their SLOs from one year to the next. For instance, do teachers set SLO performance targets that are easier (or harder)
depending upon how they performed during the prior school
year?
6. Discussion
The primary ﬁndings of this study are that AISD’s REACH
reforms were associated with improved student test score
gains, and that the percentage of SLOs teachers meet
has no signiﬁcant association with their test score based
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value-added effectiveness. A naïve reading of these two ﬁndings could lead to the improper conclusion that individually determined teacher-level incentives improve overall
achievement even if they have no relationship to individual
teacher value-added. However, that interpretation ignores
two important limitations of this study.
First, as noted above, AISD REACH has a number of important components that might have plausibly contributed to the
test score gains of students attending participating schools.
While there is no indication in extant literature that schoollevel value-added performance pay systems improve student
outcomes (Fryer, 2011; Goodman & Turner 2011; Marsh
et al., 2012), prior research indicates that retention bonuses
for hard-to-staff schools can signiﬁcantly mitigate the negative effects of teacher turnover and improve the average quality of the teacher workforce (Clotfelter et al., 2008; Glazerman
et al., 2013; Springer et al., 2014). Other studies have found
positive associations between formative teacher evaluation
and student achievement (Taylor & Tyler 2012). The same is
true for National Board Certiﬁed teachers, though evidence
for an effect of the National Board Certiﬁcation process is
sparse (Goldhaber & Anthony, 2007; Harris & Sass, 2008).
Thus, while REACH participant schools’ SLO implementation
was associated with improved overall student gains, it is
impossible to separate the effects of the teacher-level performance incentives from the other simultaneously implemented components of the comprehensive reform.
Second, there are still important concerns about the endogeneity of assignment to program participation. These are
legitimate worries even though estimates of REACH effects
are statistically signiﬁcant and robust to a variety of model
speciﬁcations and sample restrictions (and they do not appear to be the result of regression to the mean). If the selection criteria for participation in the REACH program are
based on some unobserved characteristics of the students,
teachers, or administration that made them more likely to
improve achievement even in the absence of the reforms (e.g.,
school leadership), then the matching strategy employed to
construct a comparison group would fail to account for this
potential omitted variable bias.
Additionally, the ﬁnding that the percentage of SLOs completed is uncorrelated with individual teachers value-added
estimates does not necessarily mean that the use of SLOs in
AISD REACH did not pose an effective incentive, or that SLOs
should not be considered by other locations interested in performance pay policies. It is plausible that the lack of correlation between the percent of SLOs completed and value-added
estimates reﬂects the differential diﬃculty of the goals set
by individual teachers and their administrators. In fact, we
see some evidence that the least effective teachers, based on
their value-added estimates, met higher percentages of their
SLO targets. If this differential goal setting resulted in more
teachers feeling that their targets were attainable, the use of
SLOs could have presented a stronger incentive for teachers
than a conventional universal value-added target that teachers could perceive as too diﬃcult to meet.
The inability of SLOs to identify teacher effectiveness was
previously suggested by district teachers, as 61% of teachers
in the AISD REACH program disagreed that the program was
able to distinguish between effective and ineffective teachers (Burns, Gardner, & Meeuwsen, 2009). While the process of

setting objectives may be a helpful endeavor that establishes
a culture of using data and setting goals, the lack of relationship to other measures of teacher effectiveness, in this case
value-added, raises some concerns. Further research is necessary to assess whether the process of individual goal setting
itself results in improved performance. This study highlights
the need for more rigorous evaluations of the use of SLOs. Researchers could examine the effects of the SLO practice both
in the presence and absence of ﬁnancial incentives and in direct contrast to conventional test-score based performance
incentives.
Often districts, like other policymaking bodies, do not institute reforms one-by-one to facilitate evaluation of the effectiveness of each component, but rather simultaneously
institute a comprehensive set of related reforms. This practice leads many policy researchers to either ignore reforms
that are too broad in scope to be evaluated as a clearly deﬁned construct, or downplay the potential for simultaneous
treatments to bias their estimations of the effects of a speciﬁc policy. Alternatively, this study attempts to estimate the
overall effect of a comprehensive set of reforms (AISD REACH)
and glean some insight about a novel component (SLOs),
while fully acknowledging the inherent limitations of such an
exercise.
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