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EXECUTIVE SUMMARY

As part of its ongoing efforts to raiieeacademic achievement of children from fow
income families in Kansas City, Missouri, the Ewing Marion Kauffman Foundation founded the

Ewing MarionKauf f man School in fal/l 20 1“foprepare e Kauf f
students to excel academically, graduate from college, and apply their unique talents in the world
tocreate conomi cally independent and Kauffmaonal |y fu

School 2013).

As a public charter school, the Kauffman School is tuifree and serves students living in
Kansas Cityln the2014-15 school year, th&auffmanSchool enrolled 561 students in grades
5-8; approximatel\85 percenbf them were lonincome and 8percentwere black or Hispanic.

The Kauffman School has ambitious goals for its stugdémtkidingaccelerated learning,
high attendance levels, and exemplary behavior. In this report, we summarize information about
the impact of the Kaufian School on student achievement, attendanceasmadf suspensions

Data and methods. Dataused for this report canfeom the Missourstate department of
education anthcluded student achievement on the Missouri Assessment Program (MAP)
exams, attedancesuspensiog) and demographic characteristafghe studentsTo estimate the
impact of the Kauffman School on its students, we identdigdoup ofsimilar students
attending otheKansas Cityschools and then compared the two on key impact mesaddore
details on our analytic approach are provided in the full report.

Main findings. Our findings indicate that in the 204112 through 204—15 school years, the
Kauffman School had positive, statistically significant, and educationally meaningfatision
student achievement growth in mathematics, ELA, and science beyond the growth achieved by
students in other Kansas City public schools.

In Table ES.1 below, results are reported separately for students one, two, three, and four
years after entarg the Kauffman School in 5th grade. In every subject and year examined, the
Kauffman School’s impact on test scores is po
that it is outperforming othd€ansas Cityschoolsserving similar students.
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Table ES.1. Impact of Kauffman School on MAP test scores (citywide
comparison group)?

Mathematics ELA Science
Impact one year after enrollment (5th grade) 0.22** 0.23** 0.46**
Impact two years after enrollment (6th grade) 0.35** 0.18** n.a.
Impact three years after enrollment (7th grade) 0.68** 0.52** n.a.
Impact four years after enrollment (8th grade) 0.96** 0.53** 0.66**

Notes:  There are no two- or three-year estimates for science, because the state does not have a science test for
6th or 7th graders.

**Significantly different from zero at the 1 percent level.
a The four-year mathematics impact is based in part on imputed outcome data. See footnote 2 for details.
ELA = English language arts; n.a. = not applicable.

The effectsize units reported in Table ES.1 are useful but not very intuitive. To translate the
results into units that are more readily interpretabletunrethe effect sizes into years of
additionallearning growth through a commonly ussghversion methotbr effect sizes (Bloom
et al. 2008). Figure ES.1 below displays these impact estimates converted to years of additional
learning growth for Kauffman students.

Impacts onmathematicsachievement growthThe estimated impact of the Kauffman
School on student achievemenniathematicss substantiat. The magnitude of the effect size
translates into approximately 1.61 additional years of learning growth three years after
enrollment. Béore entering the Kauffman School (that is, in 4th grade), the average Kauffman
student is at the 39th percentile in the statmathematicsThese results suggest the average
Kauffman student would move to the 65th percentile three years after enrcintieat
Kauffman School. Moreover, the thrgearmathematiceffect is equal to approximately 84
percent of the test score achievement gap between black and white students in 7th grade in
Kansas City.

1 The impact of the Kauffman School on student achievement gisweiported n “ef f ect si ze” uni
(fractions of standard deviations stfident test scores) that are commonly used in education studies and that allow
comparisons to other studies. We measure the average effect that attending the Kauffman School has on student test
score growth beyond what students would have achieved ihtdtattended other Kansas City public schools. A
positive effect size meatthat test score growth is higher for Kauffman students relative to comparison students, and
vice versa

2 The fouryearmathematicémpact should be interpreted with caution, hessanot all of the students in the
matched comparison group took the-§tiade MAP: students who were taking Algebra | in 8th grade took a
different test. To deal with this problem, we imputed missinggB#ttemathematicMAP scores for 8tigrade
studentdaking Algebra I. See section Ill.A for details on our imputation process. This imputatierentlyadds
some uncertainty to thexact size of théour-yearmathematicsmpact but we believe this approach provides a
reasonable approximatiom this report we focus primarily on the thrgear impact estimates fanathematics
when discussing the magnitude of the effect of the Kauffman School on student achie¥ensenplify the
comparison®f thesempacts with results from other studies, we will fe@n the thregrear ELA impact estimates
as well.The hreeyear impact estimatas this reportalso have the advantage of being based on two cohorts of
students rather than one.
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Figure ES.1. Kauffman School estimates of additional years of learning
growth on MAP exams
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Notes:  The additional growth for all impact estimates is significantly different from zero.
@ The four-year mathematics impact is based in part on imputed outcome data. See footnote 2 for details.

Impacts on ELA achevement growthThe effect size in ELA is substantial as well; the
magnitude translates into approximately 1.64 additional years of learning growth by the end of
the third year after enrolling. The average Kauffman student moves from the 39th percentile in
the state in ELA before entering the school to the 60th percentile after three years. This effect is
approximately 84 percent of the ELA test score achievement gap between black and white
students in 7th grade in Kansas City.

Impacts on science achievemtegrowth. The impact of the Kauffman School in science is
also large. Four years after enrolling in the Kauffman School, students achieved approximately
2.18 additional years of learning in science compared with students at other Kansas City schools.
Thisis equivalent to approximately 58 percent of ltheal science test score achievement gap
between black and white students in 8th grade. However, the science impact estimate should be
interpreted with caution, because there was nayddlde science exarhat could be used in the
analysis; instead, 4thprade ELA and mathematics scores were used as baseline controls.

Comparison to other charter schools. The Kauf f man School’'s achi e:
mathematics and ELA three years after enrollment are largerthe average effects observed
for other highly successful charter school programs (Figure ES.2), including: the average Boston
charter school analyzed Bpdulkadiroglu et al(2009) the average Knowledge Is Power
Program (KIPP) middle school studieg Buttle et al. (2013), and the average New York City
charter school analyzed by Hoxby et al. (2009) (although sminedual schools in those
studies achieved higher impacts than the Kauffman School). The estimatgeamimpacts of
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the Kauffman Schoalre smaller, but within the range of these highly successful charter school
programs. See section I11.C for further details.

Moreover, the Kauffman School is strongly outperforming broader samples of charter
schools nationwide. The effects of the Kauffman School are substantially larger than those of the
average oversubscribed charter school serving a large fraction-ofdome students analyzed
by Gleason et al. (201Qhe averagerbancharter school in thél regionsanalyzed by the
Center for Research on Education Outcomes (CBED15, and the average school in a
nationwide group of charter school management organizgt@tv©s) studied by Furgeson et
al. (2012).

Figure ES.2. Charter school three-year impact estimates from various studies
represented as years of additional learning growth®
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Notes:  Figure ES.2 contains three-year effect size estimates converted to years of additional learning growth.

The impact of charter schools on science achievement is less widely reported because
science tests are administered in fewer grades in most states. The Kauffman School, with an
estimated fouwyear effect size of 0.66, is perfoing well compared to KIPP middle schools
which are estimated to have a cumulative average impact of 0.33 standard deviations in science
for students three to four years after enroliment (Tuttle et al. 2013).

8 Effect size estimatefr the average Boston charter school as reportédbitulkadiroglu et al. (2009), for the
average KIPP charter school analyzed by Tuttle et al. (2013), the average New York City charter school in grades 4
through 8 as reported in Hoxby et al. (2009), the average charter school with a lottery admissEsgaaing a
large fraction of lowincome students analyzed by Gleason et al. (2@i€)averagerbancharter school in thél
regionsanalyzed by the Center for Research on Education Outcomes (CREB)) &t@dthe average school in the
charter school mnagement organizatio(@MOs) studied by Furgeson et al. (2018ee Section III.C for further
details.

Vi
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Alternate comparison groups in Kansas City. The main findings summarized here are a
result of comparing Kauffman students with a matched comparison group of students from all
public schools in Kansas City. We also compared Kauffman students with two subgroups of
children—(1) similar students attendimtjstrictoperated schools in Kansas City and (2) similar
students attending other Kansas City charter schools. The estimated effect sizes are generally
higher when the Kauffman School is compared only with distpetrated schools and lower
when comparednly with other charter schools. All the effect size estimates for both comparison
groups are positive and significant, indicating that the Kauffman School is outperforming the
average charter school and the average district school in Kansas Cithrealleisted subjects.

Changes in effectiveness of the Kauffman School over time. We analyzed whether the
impact of the Kauffman School on student achievement changed during the first four years of
operation by examining changes over time. The Kauffmand&sthb s est i mat ed | mpac
four (2014-15) were higher in almost all grades and subjects compared to previous years. E
though the Kauffman School was producing significant achievement impacts in earlier years, it
appears to have substantially accatied its achievement impaatsthe most recent yearhe
significant increase may be related to the change in standards tested on the state standardized
exams to align with the Common Core State Standards. The Kauffman School had already
changed its curricula to align with the Common Core standards prreatdour, which likely
positioned students to perform well on the new state festsalso possible that the increased
impacts in year four were related to other fagteteh as improved teacher or school
effectiveness.

State test proficiency goal. One of the goals of the Kauffman School is for at least 75
percent of students enrolled for three consecutive years to score proficient or advaraiid on
subjects of the state test (MAR)cording to school staff, the original intestthe goal is thia
75 percentf students would achieve proficiency on each statathstnistered to its students
This is an ambitious goal, as or89 percent of incoming 5tigrade students in the 20412 and
2012-13 school years had achieved at the proficient or aghlevels irmathematics and 36
percent irELA. Among students who were enrolled for three consecutive y&percent
achieved proficient or advancedmathematics and 67 percentdbA in 201415. In addition,

57 percent of students scored proficienbetter on both exam®f note, the first cohort of
studentsachieved 75 percent proficienop each state test liye end of their fourth year, with

81 percent of students scoring proficient or better in mathematics, 76 percent in ELA, and 78
percentm scienceOverall, 64 percent of students reached proficiency on all three exams.

Attendance and suspensions. The Kauffman School had a positive and significant impact
on student attendance during the 2a=school year, with attendance rade$percenage
points higher than those of comparison students. The results varied across grades, with positive
and significant impacts for 5tland 6thgrade students and impacts that were not significantly
different from zero for 7thand 8thgrade students.

During 2014-15, Kauffman students we@gpercentage points more likely to receive at least
one suspension relative to comparison students. The higher overall suspension rate was driven
mainly by higler rates of inschool suspensions for 5th and 8th gradefsiote,the average
number of days suspendachong students who receive at least one suspeissimt
significantly different between Kauffman and matched comparison students in any of the grades

Vi
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examined In addition, mong Kauffman students who received at least one suspension during
201415, the average number of days missed was less than 3. Students at the Kauffman School
receive the equivalent of approximatélyweeks of additionadchoolingper yearelativeto othe

public school students in Kansas Cityhe average number of days suspended is therefore small
relative to the increased instructional tioféered

Conclusions. The Kauffman School has ambitious goals for its students: accelerated
learning and high leve of attendanceAn analysis of data frorthe Kauffman Schobls fourr s t
yearsshows i gni fi cant positive Iimpacts on student
Kauffman School did not meet its goal of 75 percergtoflents scoring proficient odeanced
on the MAP examafter three yearsts first cohort of studentdid reach that mark at the end of
their fourth year (81 percent proficient in mathematics, 76 percent in ELA, and 78 percent in
science)During 201415, students at the Kauffman Sohbad average attendance rdie%
percentage points higher than those of comparison students. Though the Kauffman School
suspended students at a statistically significantly higher rate than other schools in Kansas City,
there was a substantial decreasthe 201415 suspension rate relative to the previous year. The
average number of days missed due to suspensions was also small relative to the additional
instructional time received by Kauffman studefess than 3 days missed compared to
approximatelys weeks of additionatchooling)

viii
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 IT’S KIND OF FUN
TO DO THE IMPOSSIBLE.

WALT DISNEY

I. INTRODUCTION

A. Background about the Kauffman School

For many years, the Kauffman Foundation has focused on improving education for children
in Kansas CityBeforeopening the Kauffman School, tKkauffman Foundatiowperated several
programghat addressed tlehallenges faced in urban educatisanch a$roject Early(an early
childhood prograr Project Choice (high school dropout preventigmogram), and the
Kauffman Scholarprogram(an afterschool college preparatory programhe sucess ofthese
programs led Foundation leaders to consider the impact they might have on students in Kansas
City if they established a charter schdalMarch 2009the Foundation established #&shool
design teamncomposed of Foundation education expand the founding executive director of
the Missouri Charter Public School Association. This teagaged in a thregtep process of
explorationand decisioimmakingbefore establishing the Kauffman School.

Step 1. Analyzing Kansas City’s educational landscape. From a review of Kansas City
assessment data, the school design team learned thatther2@082009 school year, charter
school enroliment accounted for etierd of all public school enrollment in Kansas City (North
2009, and thatamong Kansas €iy charter and nogharter schoolsynly 16 percent othe
middle schools and 7 percenttb& high schools had at least 50 percent of students reaching
proficient or better on statewide mathematics assessments in 2009 (Richardson 2009).

From the Foundato n’ s p dhesedata suggeste@ that Kansas City families had a
desire for alternatives to tloe t yegukarpublic schoolsand that current charter and Ron
charter public schools were struggling to help students acliene | i ght of student s
academic performancéha Foundation determined tHah grade was the optimal graéte
studentdo enterits charter schoolyhich providechave ample time to prepas&uggling
students fom college preparatory program thabuld begin in 9th grade.

Step 2. Selecting a location. The Foundatiomtendedhatthe Kauffman School serve
Kansas Cincome'familiesFoom a review of demographic data on Kansas City, the
school design team learned that nafgheci t y ’ -imcorheg@pulation livein the eastern part
ofthecityyett he maj ori ty of t hwerelocatedyn tte wasternpgait.anr t er s
response, the Foundation selectesit@in the eastern part of the cjtyo thathe Kauffman
Schoolwould benea its target studenté)singdata on household income by zip cptiee design
team identifiedive sections of the city with high concentrations of {me@ome families.
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Students living within these fiv@ince expanded to six)p codesaregiven first préerence for
enrollment?

In August 2013, the Kauffman School moved to its permanent locatitime same section
of the city. The campus has three buildirysniddle schoola high school, and gymnasim-
cafeteriacommonsThe high schoglwhich wadbuilt last opened in August 2014, so all classes
were held in the middle school building during yeab8sign elements of the new buildsg
reflectthe Kauffman Schobls key val ues andtheanew huidingshhaees. For
interior windows to &cilitate classroom observatiomsscentral feature ahe Kauffman School s
professional development modAkcording tothe Kauffman Schobls websi te, the ir
windows create “an environment that iqadtransp
visitors to observe classroom instruction as
2013).The Kauffman Schodlsooffers teacher workroomend community spaces for small
and largegroup meetings, such as the weekly professional develgpmeetings and
communityevents

Step 3. Identifying best practices. Before the school openedthet design tearmade
extensive efforts ttearn about the best practicafssuccessfutharter schools, a procese
teeamdescri bed as t hibetéaywaviawedresdarch oghartenschoaipnd”
visited successful charter schools in New Ydassachusetts, Illinois, and Wiscongiriearn
more about the variables thaintributed to the success of those schools

B. Characteristics of the Kauffman School

The Kauffman School enrolled its first class of 5th graders (about 100 students) in fall 2011
and added a second class of-§thders (about 100 students) in fall 2012. In fall 2013, a third
class of 5th graders joined the Kauffman School (abousf@fents). With the opening of its
new building, the Kauffman School had sufficient capacity to double the size of the cohort
entering in 2013. Each year, the Kauffman School will add a nexgratte class of about 200
students, ultimately resulting infally enrolled middle school and high school (grades 5 through
12).

The hallmarks of the Kauffman School inclu¢iey ambitious academic goa(®) high
attendance anbehavioral expectationg3) extended school day and yeg@) increased time for
mathenaticsand reading instructigr5) intensivedatadriven decisiommaking (6) extensive
teacher professional developmesmd (7) welestabli®ied cultural norm3Ne discuss each of
thesenext

1. Ambitious academic goals. The Kauffman School expects ggidents t@xcel
academically andchiee at leastl.25years of growth imathematicsscience, and
reading each yeafrhesegoals araliscussedegularlyby school administrators and

4 The School also offers bus transportation for studehtslive more than one mile away, thereby providing
access to the School to students of needss thecityDur i ng t he School'’'s second year
Foundation identified an additional zip code with a high concentration effoeme students and offered first
preference for enrollment to students living in that section of Kansas Gitglas
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staff, teachers, students, and pardntaddition,daly homeworkre f er r ed t o as *
wor k, ” i sandrstudedtaseroerdgtention if they do not turn iin #ssignments.

2. High attendance and behavioral expectations. The Kauffman Schodias high goals
for student attendance (95 percent average daily attendandegfaandor (full
observance adchool policies and procedures). As a guide for student behavior, teachers
implement the SLANT method (Sit up, Listen, Ask and answer questions, Nod your
head, Track the speaker) that was developatidKnowledge Is Power &gram
(KIPP). Students receive merits for positive behavior and demeritsefgative
behavior and may serve detention (in or afischool) depending on the number of
demerits they earn. Thiean ofstudents oversees the implementatiothef Kauffman
School s b e havi 8afoselthe ptavtlofieach selol yehe Kauffman School
holdsan allparent meeting to orient incoming students and their familigs togh
behavioral expectations.

3. Extended school day and year. With students comingfrodansas City’s | ow
performing schools, the design team anticipated that matimgafwould enter school
performing below grade level and would need more instructional time to catch up
academically and be ready fitve Kauffman Schodls c ol | e g erogmm.epar at or y
Thus,the Kauffman Schoadperates an extended school day and year to provide
students with more instructional time.

Duringthe Kauffman Schobls f i r st year, students received
week (Richardson 2009). In Year 2, theekly instructional timevas shortened to 36.5

hours in response to feedback from students, parents, teachers and staff (Gentile et al.

2013).In Year 3, the time wa®ducedslightly from Year 2to 36.2 hoursWeekly

instructional timevas similarnin Year4: 36.3 hoursWith the extended school day and

year, Kauffman studenteceive approximately 5 additional weeks of schooling

compared to traditional public school students in Kansas City.

4. Increased mathematics and reading instructional time. Every day inYear 1,
Kauffman students attended a double periochathematic§104 minutes)a nonfiction
reading class (50 minuteg) writing class (50 minutesind an extended period of
literature(80 minutes). Duringy ear 2, students continued to have a double period of
mathematiceind their nonfiction reading and writing classEseir literature class
focused on guided reading instruction avakshortened to one period of 50 minutes.
During Year 3, students continuemreceive a double period ofathematicend 50
minutes of reading instruction. A textual analysis course was added in Yida 3.
writing class was absorbed into the textual analysis,@askstudents received a double
period of textual analysi$n Year 4 students continued to have a double period of
mathematics (100 minutes) and three periods (150 minutes) of instruction related to
Englishlanguagerts (ELA) and reading. In Years 2, and 4all students attended a
daily instructional support class which they received tutoring and special instruction.
Struggling students received additional instruction and practiaryisubjects they
needed helwvith, and highperforming students received advanced instruction.

5. Intensive data-driven decision making. With its strong emphasis on results, the
Kauffman Schoolitilizes a large assessment portfolio so that teachers and
administrators can make dataven decisions about how to adapt instruction to best
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meet student s’ needbwbpéa ‘aexigiizzagand tksest $ e'ac h e |
to measure understandiagdacademic progresthe Kauffman Schobls assessment
portfolio includeghe following

1 Achievement Network (ANet) assessmantmathematicandreadingrevised by
Kauffman School teachgto be consistent with Missouri State Standaadsjinistered
every six weelks

1 Strategic Teaching and Evaluation of Prog(&EEP)a s sessment s t o meas L
reading growth, administered six times per year

1  Northwest Evaluation Associatigh\WEA) assessments mathematicsreading and
science, administered twice a year

1 Missouri Assessment Program (MAP) standardized testathematicsELA, and
science, administered annudlly the State of Missouri

6. Extensive teacher professional development. The Kauffman Schogdlaces a significant
emphasi s on t eacher s withiaclkefs expesiencng @eeklyl e vel op me
observations and feedback from administrators; (2) weekly individual coaching sessions;
and (3)groupbased professional developnt sessions every Friday afternpfmtused on
various topics related to curriculum, instructiand assessme(®entile et al2014).

7. Well-established cultural norms. The Kauffman School takes an intentional approach to
establishing a culture of sharedlues, expectations, and norms, epitomizedsgnotto:
“Creating College Graduates.” Cexpltith-rtm ous ef f
all school staff, students, and familiethe values, expectations, and norms.

5 Exit ticketsare short guestions or tasks that students complete at the end of the class period. These enable
teachers to track the progress of their students’ und e

6 When the Kauffman School started using the ANet exams, itheasnly network participant in the state of
Missouriandthe exams received by the school were aligned to the state standards of Tennessee. School staff
thereforere-wrote a large portion ofie questionin Year 1to better align the exams with Missouri standaeal
continued to update the exams in subsequent years.
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II. METHODOLOGY AND DATA

A. Methodology

Comparing Kauffman students to students from other Kansas City schools. Becausall
Kauffman students have chosen to enrothim Kauffman Schoopthey might differ from other
Kansas City students in important ways. Measuring the efféhedfauffman Schoadn student
achievement requires identifying a comparison group of Kansas City students who, as of 4th
grade( bef or e t he Ka wfadeerdryyed@uresioniat td the stbhiderts about to
enter Kauffman School. Otherwise, any difference we find in later student outcomes might not
really be due to the effect e Kauffman School

To guarantee that the comparison group is similargdie standard research design would
involve conducting a lottery wherein some of the students who apply to the Kauffman School are
randomly selected to attend and others are randomly denied admittance. The achievement of
these two randomly established gps could then be fairly compared (based on the assumption
that any naturally occurring differences among students would be randomly distributed between
the two groups). However, the Kauffman School was not sufficiently oversubscribed during its
first four years of operatiofor this approacho be usedinstead, we employed the néddst
approach: using data from students across Kansas City to identify a matched comparison group
of students who were similar Kauffman studentat the time they were in thh grade.

To construct a comparison group of students, we implemented a progsmsignatching
procedure. Students attending other schools in Kansas City were matched to Kauffman students
based on characteristics such as prior test scoresaftgadance, prior suspensions, and
demographic characteristics. This approach is commonly used as an alternative to random
assignment when evaluating the impacts of charter schools and has been shown to produce valid
impact estimates that replicate theutesof experimental research designs (Tuttle et al. 2013
Gill et al. 2015.”

Constituting the Kauffman student group. Throughout our analysis, we classigyy
studentwhowas enrolled for at least part@fear in the Kauffman Schoak a Kauffman

" See Appendix A.4 for more details about the implementation of the propsneity matching procedure. In
Appendix B.2 we examine the sensitivity of the results to the use of all studetarnsas City public schooés the
comparison group rather than those selected by the propsneity matching procedure.
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student. Classifying students in this manner defuses the potential criticistiénidauffman

School s ef fects ar e o0 vaehiedang studemts hawedeft the achatarsahooll o w
However,including these studentsight lead to understating the impad the Kauffman School

on student achievemeitecause students who left the Kauffman School early in the school year
would have received very little influence framSimilarly, students frorthe Kauffman

School s f i r st c o htbogrdadeane hooetheles$ kept ia the treatmebt group for the
6th-, 7th-, and8th-grade analysis sampl@#gain, this is a conservative analytic approach that
eliminates the risk of overestimating the impact, but it means that the full impact on students
who contirue inthe Kauffman Schodbr two, three or fouryears is likely to be

underestimated.

Data for our analysis were available four cohorts of Kauffman students. Cohort |
students are those who entered the Kauffman School gsdstérs i2011+-12 (theyearthe
Kauffman Schoobpened). Cohort Il students are those who entered agdidbrs i2012-13,
cohort 1l studententered asth grades in2013-14, and ohort V students entered as 5th
graders ir2014-15.

In the next chapter, we present impact estimayete number of yeathat have passed
since students first enrolled in the Kauffman Schobéfour-year impacts are based on the
outcomes of cohort | students, who w8tk graders ir2014-15.1° The threeyear impacts are
theaveragef t he Kauf f maomcoBoct hstudeht{thse 7th gnagesasar2014-15)
and its impact on cohort(the #h graders ir2013-14). The twoyear impacts are the average of
t he Kauf f man Sc ho ofirstthreeecchorts oh students whemtbes wetrétino n
gradersSimilarly, heoney ear i mpacts are the average of th
impact onall four cohorts in their Bh-grade year.

B. Data and descriptive statistics

In this section, we providdetails about the data used in our main analysis of the impact of
the Kauffman School on student outcomes. We also present a set of descriptive statistics to show
how Kauffman students compare to students in other schools in thie ¢gsms ofprior
achievement and demographic characteristics.

1. Data

The data we used in our main analyses were provided by the Missouri Department of
Elementary and Secondary Education.yfbensisted of MAP test scoresnmathematicsELA,
and science, along witittendance and suspension data for all students in Missouri who were in

8 Only students who entered the Kauffman School in 5th gradecteled in the treatment group for this
analysisNo new students were admitted in 6th or 7th grade ¢
operation. In year 4, the Kauffman School admitted 22 new students in 6th through 8th grade. Gbrtest
excluded from the analysis because they are not directly comparable to the other Kauffman students.

%In Appendix B.1, we discuss the issue of attrition in more detail and present atdjigsted impact
estimates that approximate the impacthaf Kauffman School fdsth-gradestudents who remain enrolled.

10 students who repeated a grade are also included in the calculations. See Appendix B.3 for details.
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the 5th, 6th7th, or 8th grade in th011-12 through2014-15 school years! We also obtained
for these students data on their pricid(@nd 4h grade) test scores, prior attendarpsor
suspensionsaanddemographic characteristid#/e limited our potential comparison group to
students attending schools in the borders served by the Kans&ullitySchoos district
(KCPS). (See Appendix A.2 for details about the analysis sarsfget®n process.)

The main results in this report are based on a matched comparison group selected from all
students attending schoalgthin the borders oKCPS including other charter schools. This
group is likely the most relevant for our evaluatibacause using these students to construct the
comparison group provides an impact estimate that can be interpreted in terms of how much
more or less a Kansas City student would be expected to achieve if that student were to enroll in
the Kauffman School ther than a typical Kansas City school. However, given the large number
of charter schools serving students inklamsas Cittar ea, comparing the Kauf
impacts on student achievement to those of other Kansas City charter schools mighbflso be
interest. Thus, we report the results in three wagmg comparison grogpf studentfrom
(2) all public schools ifKansas Citythe primary impact estimates), (2) distroggerated (non
charter) K@S schoolonly, and (3) other charter schoelthin Kansas Cityonly.

Data on one or more of the variables used as baseline controls are missiagyor
students. About2 percent of the students we could potentially include in our analysis sample in
the most recent year of data are missing data on one or more of the baseline control variables. To
avoid dropping them from the analysis, we employed a multiple imputationdonect
estimatetheir missing baseline valué$We also analyzed the data without using imputation and
found similar results (Appendix B.4).

2. Descriptive statistics: What types of students attend the Kauffman School?

Full descriptive statistics farachcohort of Kauffman students, compared with students in
other Kansas City public schools, are presented in Appendabkes A.ZhroughA.5. On
averagedth-grade MAP scores ¢fauffman students were below the statewide average in both
mathematicendELA. Students at the Kauffman School were also predantijnom low-
income and minority families: across the fii@tir cohorts, at leaf20 percent of Kauffman
students were eligible for free or redugaite lunchesn 4thgrade and at leas85 percentwere
black or Hispanic.

Although on average, the Kauffman students performed below the state average on the 4th
grade MAP theyhad higher 4tigrade MAP test scores than other students in Kansas City public
schools and were less likely to receive any awoodations on the 4tyrade MAP® Compared
to students in Kansas City public schools, Kauffman studdsdsvere more likely to be black,
wereless likely to be Hispanic, and had slightly higher averaggrttie attendance ratés.
geneal, differencegended to be larger relative to Kansas City district schools and smaller

1n previous years, the name of the ELA assessmenCaasnunication ArtsFor simplicity, in this report
wewilluse* EL"A t o r ef er -P045ekamiard the GBoenmuhi@atioh Arts exam from prior years.

12 Appendix A.3contains more details about dmputation procedure

13 Examples of test accommodations include extended test timeidingli testing, and oral reading of test
guestions.
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relative to Kansas City charter schools. Kauffman students were generally similar to other
Kansas City public school students with respeditlhegradefree or reducegbrice lunch and
disability ratesthough there were some significant differences across cohorts

Becaus&auffman students differed from the average student in Kansas City public schools,
if we included all Kansas City students in the analysis comparison group, there would have been
significant differences in baseline characteristics between Kauffman anmhgeam students.

These differences could lead to concerns about bias in the impact estreetese students

who differ with respect to baseline characteristics may be expected to show different rates of
growth. We therefore used a matching proceduensure that the comparison students were
similar to Kauffman students with respect to baseline characteristics. Appendix A, Téble A.
provides descriptive statistics for the matched comparison groups relative to each cohort of
Kauffman students. By desigthere are no significant differences in baseline characteristics
between the Kauffman and matched comparison gr&grause we were unable to find a match
for all students,@ame Kauffman students anet included irthe main analyseor instance,
whencreating a comparison group similar to all KCPS studer2914-15, we were unable to

find a match fo® percent of Kauffman studen#ppendix A, Table A8 showsdetails on the
number of Kauffman students excluded this reasonCaution should therefe be used when
interpreting thempactresults, because it is possible that they are not representative of the
achievenent of all Kauffman studentslowever, & a robustness cheake performed an

analysis that did not use matching but relied exclusigelstatistical adjustments account for
baseline differences between Kauffman and comparison students. This analysis included all
Kauffman and comparison students with nonmissing; da¢aresults were similar to the main
findings. See Appendix B.2 forethils.




1 DO KNOW ONE THING ABOUT ME: ,v
| DON'T MEASURE MYSELF BY OTHER'S

EXPECTATIONS OR LET OTHERS
DEFINE MY SELF WORTH.

SONIA SOTOMAYOR

lil. THE IMPACT OF THE KAUFFMAN SCHOOL ON STUDENT ACHIEVEMENT

In this chapter weeporttheimpact of theKauffman School on student achievement as
measured by the MAP examsrrathematicgone to three years after enrolimeii).A (one to
four years after enrollmentand sciencéone year and four years after enrolimemtje number
of years for which we can measur einieadpsabjetts dep
and gradeWe describe various ways of interpreting the impact estimates and placsazbén
the context of findings for other evaluations of charter school effectivéiesalso evaluate
whether the Kauffman School achieved its goal of 75 percesitidénts enrolled for three
consecutive years achieving proficient or advanced scores dAtReexams.

A. Impacts on state test scores

The impact estimates for the Kauffman School on student achievement in each MAP subject
are displayed ifable 11.1. The results are based on regression models that include the
Kauffman students and matched comparison students and control for small remaining differences
in prior achievement and other baseline characteri$tiss.noted previously, any student who is
enroled in the Kauffman School as a 5th grader for at least part of the school year is included in
the Kauffman group for all impact estimatébe impact estimates should therefore be
interpreted as thaveragesffect of enrolling in the Kauffman School, aceing for the
possibility thatstudents may leav&he results are displayed in effect size units, which can be
interpreted as how many student test score standard deviations higher or lower Kauffman
students are performing relative to students in thepaoison groups (after controlling for
baseline achievement) Standard errors are displayed in parentheses below each estindate,
asterisks indicaéwhether the estimate is significantly different from zero.

4 The covariates include all the variables summarized in Table A.2. We also inclugia@edmathematics
and ELA MAP scores, secondnd thirdorder polynomial terms for 4tgrade MAP scores, and indioatvariables
that equal one if a student has imputed prior test scores or imputed attendance or suspension data.

15 During the 20142015 school yearhe satewide standard deviations of 8flade MAP scores were @6
mathematics88in ELA, and 32 in sciece;of 7thrgrade MAP scores, 97 in mathematics and 92 in ELA; of 6th
grade MAP scores, 92 in mathematics and 90 in ELA; and edisithe MAP scores, 82 in mathematics, 84 in ELA,
and 32 in science.
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Table 111.1. Impact of Kauffman School on MAP test scores (citywide
comparison group)

Mathematics ELA Science Sample size
0.22* 0.23** 0.46**
One-year impact estimates (5th grade 2,956
yearimp (5th grade) (0.03) (0.03) (0.04)
0.35* 0.18**
Two-year impact estimates (6th grade n.a. 2,205
yearimp (6th grade) (0.04) (0.04)
. . 0.68** 0.52**
Three-year impact estimates (7th grade) (0.06) (0.06) n.a. 1,114
. . 0.96**a 0.53** 0.66**
Four-year impact estimates (8th grade) (0.10) (0.08) (0.10) 748
Notes:  This table displays impact estimates in effect size units. The first row presents the average one-year impact
estimates for cohort I, II, Ill, and 1V 5th graders. The second row presents the average two-year impact

estimates for cohort I, Il, and Il 6th graders. The third row presents the three-year impact estimates of
cohort | and Il 7th graders. The fourth row presents the four-year impact estimates of cohort | (the only
cohort that has completed four years in the Kauffman School). Standard errors are displayed in
parentheses below each impact estimate. The sample size represents the total number of Kauffman and
matched comparison students entering each analysis.

**Significantly different from zero at the 1 percent level.
@ The four-year mathematics impact is based in part on imputed outcome data. See text for details.
ELA = English language arts; n.a. = not applicable.

The first row of Table Ill.1 shows the amount of additional growth realize€gloyman
students relative to matched comparison students in all other Kansas City public schools one year
after enrollment. The numbers represent the average effect size estintlagefifstfour cohorts
of 5th grades.® The oneyear impact estimates for the Kman School are positive and
statistically significant imathematicsELA, and science. Caution should be used when
interpreting the science estimate, however, because neypaoiscience test score was available
to use in the propensigcore matchingrocedure or as a control variable in the regressions. The
statewide science assessment in Missouri is first administer¢id gnale, so the only baseline
test score variables available for use in the analysithejrade science impacts are prior &sor
in mathematicandELA.

Theremainingrows of Table Ill.1 report the estimated effect of the Kauffman School on
student achievement twthree, and fouyearsafterenrollment With the exception of the four
year ELA impact estimate, all the impactsramse with longer duration. Collectively, these
results demonstrate that the impact of the Kauffman School accumulates for students who a
enrolled for multiple years.

Approximately20 percent of 8tkgrade students outside the Kauffman School took the
Algebra | enebf-course exam in place of the 8jrade mathematics MAP exam. We imputed
the missing 8tlgrade mathematics test scores for these students using their otgeadthest
scores as well as prior mathematics and ELA test scores and demoghaphateristicgsee
Appendix A.3 for details)The fouryear mathematics impact estimate should be interpreted with

16 The effect sizes were estimated separately for eaadrtcohstudents. To calculate the impact estimates in
Table 111.1, we averaged these effect sizes together, weighting by the number of Kauffman students in the analysis
sample for each cohort.

10
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caution, because the imputation procedure may not provide an accurate estimate of these

s t u d e ngtade’matBematics scores. This couddur if advanced students who were likely

to do well in mathematics chose to take Algebra | instead efji@tthe mathematics, and this
aptitude for mathemati cs wa gyradeontthemati¢sloryother apt ur
test scoreBecause ofttis issugwe focus on the thregear impactmathematicgstimates when
discussing the magnitude of tefectof theKauffman School on student achievemérd.

simplify the comparisons of the Kauffman School impacts with results from other studies, we

focus on the thregear ELA impact estimates as wélheseimpact estimates aldmave the

advantage of beinigased on two cohorts of students rather than one.

In Table 1.2 we report the resultsith two alternative comparison groups. The first half of
thetable reports the effect size estimates for the Kauffman School compared to-ojpstrated
(non-charter) public schools IKCPS. The impact estimates in all subjects are larger when this
comparison group is used. The second half of Table 111.2 pretbentesults when the Kauffman
School is compared to other charter schools in Kansas City. When compared to this group of
schools, the effect size estimates for the Kauffman Schogeaerallylower, but the estimates
remain positive and statisticallygsiificant for all durations and subjects. Thus, students at the
Kauffman School are showing significantly higher growth than studentsen kdnsas City

charter schools.

Table 111.2. Alternate estimates of impact of Kauffman School on MAP test
scores (district and charter school comparisons)

Mathematics ELA Science Sample size
Compared to Kansas City district schools
0.24** 0.25* 0.51*
One-year impact estimates (5th grade 2,200
yearimp (5th grade) (0.04) (0.03) (0.04)
Two-year impact estimates (6th grade) 0.35% 0.17 n.a 1,566
yearimp g (0.05) (0.04) a '
. . 0.77** 0.62**
Three-year impact estimates (7th grade) (0.07) (0.07) n.a 744
. . 1.05* 0.65** 0.84**
Four-year impact estimates (8th grade) (0.13) (0.09) (0.13) 457
Compared to Kansas City charter schools
0.20** 0.23** 0.40**
One-year impact estimates (5th grade 1,366
yearimp (5th grade) (0.04) (0.04) (0.05)
0.32** 0.20**
Two-year impact estimates (6th grade n.a 929
yearimp (6th grade) (0.05) (0.05)
. . 0.57** 0.45**
Three-year impact estimates (7th grade) (0.08) (0.08) n.a 506
. . 0.84* 0.41** 0.51**
Four-year impact estimates (8th grade) (0.14) (0.10) (0.12) 343

Notes:

This table displays impact estimates in effect size units. Standard errors are displayed in parentheses

below each impact estimate. The sample size represents the total number of Kauffman and matched
comparison students entering each analysis.

**Significantly different from zero at the 1 percent level.
ELA = English language arts; n.a. = not applicable.

11
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B. Interpretation of Kauffman School impact estimates

To assist with the interpretatiari the effect size estimates, we conedthe effect sizes
into three alternative units: (1) years of learning growth, (2) the change in state test score
percentile rank for the average Kauffman student, and (3) the effect size as a percentage of local
achievement gaps.

Results as years of learning growth. We can translate the effect sizes presented in the
previous section into an approximate measure of the years of additional learning growth
experienced by Kauffman studetssed on results presentedioom et al. (20083’

Translating the results in this way allows us to evaluate whether the Kauffman School is
achieving its goal of producing on average at least 1.25 years of learning growth for students
during each year of instruction.

Performing thisconversion on theanpactestimates fothe main comparison group yields
the resultsglisplayedn Figure 11l.1.These resultshowthatthe Kauffman Schoak meeting its
aim of producingn average at lea$t25 years of learning in each yeairadtruction since the
average additional growth per year is 0.25 or greater for all impact estimates in each subject
Note that caution is warranted when interpretingréselts forKauffman School effect size in
terms of years of learningecause thecauracy of these conversions depend@m similar
achievement growtbn the MAPexams is to the vertically scaled assessments analyzed in
Bloom et al. (2008¥8 It is also worttotingthat the results in Figure 1.1 provide a
conservative estimate of wther the Kauffman School is achieving the 1.25 years of learning
growth goal, because students who are no loaegelled in the school are included in the
Kauffman student sample. To obtain a more com
towards achieving this goal, we also use results fror\NWEA exams and STEP literacy
assessments that are administered to Kauffman students. See Gentile et al. (2015) for detalils.

17 See Gleason et al. (2012), Clark et al. (2013), and Tuttke €013) for examples of other studies
performing conversions between effect size estimates and years of learning greingha set of widely
administered vertically scaled assessments, Bloom et al. (2008) estimated that the tygrealdstiiows 056
standard deviations in mathnatics 0.40 standard deviationsELA, and 0.40 standard deviations in science. They
also estimated that the typical @ffade grows 0.41 standard deviations in netiatics0.32 standard deviations in
ELA and 0.27standard deviations in scienaghereas a typical 7¢jrade grows 0.30 standard deviations in
mattematics0.23 standard deviations ELA, and 0.28 standard deviations in science. A typical 8th grader grows
0.32 standard deviations in mathematics, Otdfdard deviations in ELA, and 0.26 standard deviations in science
To convert the ongear impact estimates of the Kauffman School into units of additional years of learning, we
divided the impact estimates by the typical growth of §tades in each sybct. We used a similar method to
convert the twe, three, and fouryear impact estimates into additional years of learning growththEseresults,
we divided the impact estimates by the average of the typical growth across all grades includedaimagesit.

18 typical achievement growth on the MAP is less than growth on the assessments analyzed in Bloom et al.
(2008), then this conversion will underestimate the additional years of learning growth achieved by Kauffman
students and vice versa. Téeale of the MAP assessments is based, in part, oretine Novaexams, giving the
MAP some of the characteristics of a vertically scaled exam. Thus, in principle, we could use average growth on the
MAP in place of the numbers from Bloom et al. (2008)widwer, there are known issues with the MAP vertical
scale when students show no growth on average between grades 5 and 6 (CTB-Miti2@12). Therefore, we
did not attempt to use the vertical scale of the MAP to convert effect sizes into units affyearsing.

12
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Figure 111.1. Kauffman School estimates of additional years of learning
growth on MAP exams
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Note: The additional growth for all impact estimates is significantly different from zero.
@ The four-year mathematics impact is based in part on imputed outcome data. See text for details.

Results as test score percentile ranks. As a secondhterpretation approach, we report the
change in state test score percentile ranks that the average Kauffman student would expect to
achieve as a result of attending the Kauffman School rather than an average Kansas City school.
In 4th grade, before entering the Kauffman School, the average Kauffman student from the first
and secondohorswas at the39th percentile irboththe statanathematicsest score distribution
the stateELA test score distributiot? Three years after enrolimeat the Kauffman School, the
average student moved to #&th percentile irmathematicsind the50th percentile inELA.2°
On average, students enrolled at the Kauffman School moved from substantiallyHs=kiate
average to above average three ya#ies enrollment.

Results as a percentage of local achievement gaps. The Kauffman School effect size
estimates can also be reported as a percentage of the locahbiaekest score ga-igure
l11.2). These percentages provide a sense of how muchtattiievement gap is being closed
three years after enroliment in the Kauffman School. The-§eaeimpact estimates are
equivalent td4 percent of the 7tgrade blackwhite test score gap lothmathematicand
ELA for Kansas

19 These calculations are based on the current analysis sample of cohort | and Il students only, because this is
the sample used to calculate the thyear impact estimates.

20The percentile ranks three yeafserenrollment at the KauffmaBchool were calculated by taking the
average 4tlgradez-scores of Kauffman students and adding the thiess effect size estimates. These calculations
assume that the percentile rank of the average student in Kansas City does not change over time.

13
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City student£! Thefour-year science impact estimate for the Kauffman School is equivalent to
58 percent of the blackhite test score ga3. These results indicate that the Kauffman School is
making significant progress toward reducing achievement gaps for minority students.

Figure 111.2. Kauffman School impact estimates as a percentage of the local
black-white test score gap
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Note: All impact estimates are significantly different from zero.

C. Comparison of Kauffman School estimated impacts to those of charter
schools nationwide

The main threg/ear effect size results (based on the citywide comparison group) are larger
than the average impacts estimated for fuglforming charter schools in other studies and
substantially greater than average impact estiniateharter schoolsationwide. Here we
discuss studies of three groups of charter schools widely acknowledged as predbstagtial
achievement growth for studenBoston KIPP, and New York Citycharter schoolsWe also
report the results of three nationwide studieshafrter schools that focused on (1) charter
schools with admission lotteries, Be average urban charter school in 41 regions analyzed by
the Center for Research on Education Outcomes (CREDO 20158)athrter school
management organizations (CMO$he comparisonare summarized in Figuid.3.

21 Theaverage 7tlgrade matematicsz-score for norKauffman black students in Kansas City in neattatics
is-0.772,and the averagescore for white students isO89 The correspondingscores irELA are-0.683for
black students and).065for white studers. These-scores are based on test score data from the spring ®f@01
provide an estimate of the current blagRite test score gap.

22 The averag@th-grade science-score for norKauffman black students in Kansas City1s049 the
corresponding averagescore for white students 608Q Thesez-scores are based on data from springs201
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Figure 111.3. Charter school three-year impact estimates from various studies
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Note: Figure 1.3 contains three-year effect size estimates for the average Boston charter school reported in

Abdulkadiroglu et al. (2009), the average KIPP charter school analyzed by Tuttle et al. (2013), the average
New York City charter school in grades 4 through 8 reported in Hoxby, et al. (2009), the average charter
school with a lottery admission process serving a large fraction of low-income students analyzed by
Gleason et al. (2010), the average urban charter school in the 41 regions analyzed by the Center for
Research on Education Outcomes (CREDO 2015), and the average school in the CMOs studied by
Furgeson et al. (2012).

CMO = charter school management organization; CREDO = Center for Research on Education Outcomes; KIPP =
Knowledge Is Power Program.

The performance of the Kauffman Schoohathematicaind reading is higher than the
average estimated impacts of other successful charter school programs. A study of Boston
charter schoolsAbdulkadiroglu et al2009 showed arestimate averagehreeyeareffect size
for these schools of 0.58 mathematiceind 028 in reading? The results presented bioxby et
al. (2009)imply averagehreeyear effect sizes of 86 in mathematicand 027 in reading for
New York City charter schools in grades 4 througf 8.study of KIPP charter middle
schools—widely recognized as higberforming—reported average thrgear impact estimates
of 0.36 inmathematiceind 0.2 in reading Tuttle et al.2013). The Kauffman School is
estimated, on average, to have larger impacts on student achievement than thesddriging
charter schogbrogramslt is important to note that Figutl.3 displays theaveragempacts of
the charter schools in these groups. Some individual schools or subsets of these groups have
larger estimated impacts than the Kauffman Schoalekample, the thregear impact
estimates for ovesubscribed Boston charter middle schools analyzed in Abdulkadiroglu et al.

2 The threeyear impact estimates reported in this section are generally obtained by tripling the average annual
impact estimates reported the authors. The exceptions to this are the KIPP study, the charter lottery study, and the
CMO study. In the KIPP and CMO studies, the authors reportedybeampact estimates separately from-one
year estimates. The thrgear impact estimates foraltharter lottery study were obtained by increasing the two
year estimates by 50 percent.

24 The estimated impacts of New York City charter schools on lower elementary school grades are smaller
than in grades 4 through 8. When lower elementary school grades are included in the calculations, the average three
year impact estimates for New York €itharter schools are 0.27 in mathematics and 0.18 in ELA.
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(2009) are equivalent to 0.51 standard deviations in reading and 1.6 standard deviations in
mathematics

The achievement growttf students at the Kauffman School is substantially higher than the
average growtbf students at broader samples of charter schools nationwide (Rigalye
Gleason et al. (2010) analyzed a sample of oversubscribed charter middle schools with lottery
admission processes. The results indicate an averageybagempact estimate of 0.27 in
mathematics and zero in reading for charter schools serving a large fractioniottone
studentg® Across urban charter schools in the 41 regions included in ther@enResearch on
Education Outcomes (CREDO) analysis, the average impact was 0.17 in mathematics and 0.12
in reading (CREDO 2015). The average charter school in the CMOs analyzed by Furgeson et al.
(2012) was estimated to produce thyear effect sizesf 0.15 in mathematics and 0.05 in
reading.

The threeyear impact estimates for the Kauffman School are approximately double the size
of the twoyear estimates. When the Kauffman Schoolywar impact estimates are compared
to those reported in other dias of charter schools, the estimates fall within the range of other
highly successful charter programs but are still substantially larger than the impact estimates
from national charter school studies (Figuret).

Figure 111.4. Charter school two-year impact estimates from various studies
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Notes: Figure 111.4 contains two-year effect size estimates for the average Boston charter school reported in
Abdulkadiroglu et al. (2009), the average KIPP charter school analyzed by Tuttle et al. (2013), the average New
York City charter school in grades 4 through 8 reported in Hoxby et al. (2009), the average charter school with a
lottery admission process serving a large fraction of low-income students analyzed by Gleason et al. (2010), the
average urban charter school in the 41 regions analyzed by the Center for Research on Education Outcomes
(CREDO 2015), and the average school in the CMOs studied by Furgeson et al. (2012).

CMO = charter school management organization; CREDO = Center for Research on Education Outcomes; KIPP =
Knowledge Is Power Program.

25 Gleason et al. (2010) report negative but statistically insignificant impact estimates based on the full set of
charter schools in their sample (hot only those servingitmame students).
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Because there are fewer available data for science achievement than for mathematics and
reading, elatively few studies of charter school effectiveness report impact estimates in
science®The Kauf f mestimatdfdupearlsciesce impact compares favorably to the
science impacts d€IPP middle schoolswhichare estimated to have a cumulative average
impact of 0.33 standard deviations in science for students three to four years after enrollment
(Tuttle et al. 2013).

D. Goal that 75 percent of students score proficient or advanced on MAP
exams

One goal of th&auffman School is that at least 75 percent of students enrolled for three
consecutive years score in the proficient or advanced performance raraE sabjects of the
MAP test.According to school staff, the original intent of the goal is thgtéféentof students
would achieve proficiency on each state test administered to its stubempsoficiencyrates of
the first two cohorts dkauffman studentenrolled for three consecutive years are summarized
in Table 111.3. The first column displays tipercentage of these students who scored proficient
or advanced on the MAP exams taken in the spring before they entered the Kauffman School
(i.e., in 4th grade)This column provides an indication of hambitiousthe 75 percent goal is,
asonly 39 percen of incoming cohort | and Ihad achieved proficient or advanced in
mathematics and 36 percent in EbAther prior-year MAP exams.

The Kauffman School did not meet the goal of 75 percent of students achieving at the
proficient or advanced leveddter tiree years of consecutive enrolimeitong students who
were enrolled at the Kauffman School for three consecutive y&pgrcent achieved proficient
or advanced othe mathematicand67 percent othe ELA MAP exams. To provide additional
detail about the progress Kauffman students made toward this goal, welepesults
separately for cohort | and cohort Il students.

Table 111.3. Percentage of Kauffman students scoring proficient or advanced
on MAP exams after three years of continuous enroliment

Proficient/advanced Proficient/advanced after three

at time of entry years of enrollment

Cohort | and Il students combined

Mathematics MAP (%) 39 68
ELA MAP (%) 36 67
Both mathematics and ELA MAP (%) 26 57
Sample size 140 152
Cohort | students

Mathematics MAP (%) 32 66
ELA MAP (%) 30 55
Both mathematics and ELA MAP (%) 20 51

26 Hoxby et al. (2009) reports average annual impacts of 0.23 standard deviations in science for New York
City charter schools in grades 5 through 8. However, that impact is estimated with a large standard error and is not
statistically significantg-value = 014). Multiplying this annual impact estimate by four would therefore be unlikely
to provide a meaningful comparison with the fgear science impact of the Kauffman School.
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Sample size 74 74
Cohort Il students

Mathematics MAP (%) 45 68
ELA MAP (%) 44 78
Both mathematics and ELA MAP (%) 32 62
Sample size 66 78

Notes:  The sample includes 152 cohort | and cohort Il students who were enrolled at the Kauffman School for
three consecutive years. The scores at time of entry are based on 4th-grade MAP scores for 134 students
and 3rd-grade MAP scores for 6 students who skipped a grade when entering the Kauffman School.
Twelve cohort Il students are missing baseline MAP exam scores. The scores after three years of
enrollment are based on 7th-grade MAP exams for 146 students and 6th-grade MAP exams for 6 students
who repeated a grade while at the Kauffman School.

ELA = English language arts

Table III.4 displays the percentage of Kauffman students scoring proficient or advanced
after four years of continuous enrollmefihe Kauffman School achieved the goal6fpercent
proficiencyon each state tefir these studentsvith 81 percent of scoring proficient or better in
mathematics, 76 percent in ELA, and 78 percent in science. Overall, 64 percent of students
reached pra€iency on all three exanadter four years of enrollment

Table 111.4. Percentage of Kauffman students scoring proficient or advanced
on MAP exams after four years of continuous enrolilment

Proficient/advanced Proficient/advanced after four
at time of entry years of enrollment
Mathematics MAP (%) 32 81
ELA MAP (%) 27 76
Science MAP (%) n.a. 78
All available MAP assessments (%) 19 64
Sample size 59 59

Notes:  The sample includes 59 cohort | students who were enrolled at the Kauffman School for four consecutive
years. The scores at time of entry are based on 4th-grade MAP scores taken in spring 2011 for 55 students
and 3rd-grade MAP scores taken in spring 2011 for 4 students who skipped a grade when entering the
Kauffman School. The scores after four years of enrollment are based on 8th-grade MAP exams taken in
spring 2015 for 54 students, and 7th-grade MAP exams taken in spring 2015 for 5 students who repeated a
grade during their time at the Kauffman School. These 5 students are included in the calculation of overall
proficiency rates in the first row of the table, with results based only on mathematics and ELA scores,
because 8th grade science MAP scores are unavailable for them.

ELA = English language arts; n.a. = not applicable.
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IV. CHANGE IN EFFECTIVENESS OF THE KAUFFMAN SCHOOL OVER TIME

The Kauffman School has completedr full years of operatior201112, 2012-13, 2013~
14, and2014-15. We can use data omh56th, and7th grades to test whether the estimated
impacts of the Kauffman School have changed over time. We might expect to see an increase in
the estimated impact over tinteecause other studieave found that charter schools often show
increases in performance after the first year (Gill et al. 2007; Sass 2006).

Table IV.1 compares the estimated gar(5th grade Kauffman School impacts for
cohorsl, 11, 1ll, and M. Tables IV.2 and IV.3lisplay the corresponding comparisons of impacts
for 6th and 7tlgrades across years.

Looking across the three tables, a clear pattern emexigiesugh there is no evidence of
any statistically significant changes in impacts over the first three yeartba&d s ch ool ' s op
impacts for the fourth yeaR(14-15) exceed those of preceding years in most of the
comparisonsOneyear impacts for 5th graders are highe2@i4-15than in the preceding year
in reading and ma#maticg(but not statistically dtinguishable in science). Twgear impacts
for 6th graders are higher in mathaticsfor the mostecent cohort relative to the precedome
(but not distinguishable in reading). Thrgear impacts for 7th graders are higher in both
English and mat#maics for the mostecent cohort relative to the preceding cohorsHhart,
even though the Kauffman School was producing significant achievement impacts in earlier
years, it appears to have substantially accelerated its achievement im@2adi4$-irb.

Thesignificant increase in estimated impaatsoss grades and subjects in26&4-15
school yeamay be related to the change in standards tested on the MAP exams to align with the
Common Core State Standards. The Kauffman School had already changettittadoalign
with theCommonCore standards prior @014-15, which likely positioned students to perform
well on the new MAP exam#t.is also possible that tHargerimpacts in year 4 were related to
other factorssuch asncreases in teacher or sd effectiveness
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Table 1V.1. Comparison of one-year MAP test score impacts: Cohort |, 1, 1lI,
and 1V 5th graders

Cohort | Cohort Il Cohort Il Cohort IV
5th graders 5th graders 5th graders 5th graders
(2011-12) (2012-13) (2013-14) (2014-15)
5th-grade mathematics 0.13 0.15 0.12 0.42**
effect size (0.06) (0.07) (0.04) (0.06)
5th-grade ELA effect size 0.06 0.18 0.13 0.44**
(0.07) (0.06) (0.04) (0.06)
5th-grade science effect 0.40 0.54 0.43 0.52
size (0.08) (0.07) (0.04) (0.07)
Sample size 677 617 948 714

Notes:  This table displays impact estimates in effect size units. Standard errors are displayed in parentheses
below each impact estimate. The sample size represents the total number of Kauffman students and
matched comparison students entering each analysis.

**Significantly different from the prior cohort at the 1 percent level.
ELA = English language arts.

Table 1V.2. Comparison of two-year MAP test score impacts: Cohort I, 11, and
111 6th graders

Cohort | Cohort Il Cohort Il

6th graders 6th graders 6th graders

(20117 2013) (20121 2014) (20131 2015)
6th-grade mathematics effect 0.33 0.20 0.43*
size (0.08) (0.07) (0.06)
6th-grade ELA effect size 0.18 0.20 0.17
(0.07) (0.07) (0.06)
Sample size 596 585 1,024

Notes:  This table displays impact estimates in effect size units. Standard errors are displayed in parentheses
below each impact estimate. The sample size represents the total number of Kauffman students and
matched comparison students entering each analysis.

*Significantly different from the prior cohort at the 5 percent level.
ELA = English language arts.
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Table 1V.3. Comparison of three-year MAP test score impacts: Cohort | and i
7th graders

Cohort | 7th graders Cohort Il 7th graders (2012
(20117 2014) 2015)
7th-grade mathematics effect size 0.57 0.80*
(0.07) (0.09)
7th-grade ELA effect size 0.41 0.66*
(0.08) (0.09)
Sample size 534 580

Notes:  This table displays impact estimates in effect size units. Standard errors are displayed in parentheses
below each impact estimate. The sample size represents the total number of Kauffman students and
matched comparison students entering each analysis.

*Significantly different from the prior cohort at the 5 percent level.
ELA = English language arts.
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AN ACT BUT A HABIT,
ARISTOTLE

V. THE IMPACT OF THE KAUFFMAN SCHOOL ON STUDENT ATTENDANCE
AND SUSPENSIONS

In this chapter, we present the impacts of the Kauffman School on student attendance and
suspensionduring the2014-15 school yearKeep in mind that the analysis of suspensions
cannot distinguish effects driven by differences in student behavior from effects driven by
differences in the enforcement of school policies or reporting practideésutfiman studentare
more likelythanstudents in other schodis be suspended could be due tan increased
frequency of infractionsr becausehe Kauffman School issues suspensions for different kinds
of behavior thamlo other Kansas City schools

The set of comparison students usedrtalyze attendance and suspension outcomes is the
same as the set used to analyze MAP achieveméiapter IIl.We also used the same set of
baseline control variables, including 4hade attendance and suspension information. We
analyzed the attendanaad suspension outcomes separately by cohort and by grade to highlight
differences that arise over time and across grades. We used the attendance rate as the outcome in
the attendance models and present three sets of results for suspension otitoeseds. of
Missouri collects suspension data separately f@chool suspensions and @ftschool
suspensions. For theitial suspensiomnalysiswe combine these data into one variable
indicating whether a student receivathertype of suspensio®ur aim in combininghese data
wasto create a variable that would be as comparable as possible across beltaolse
differentschools have different standards tloe kinds of disciplinary infractios thatwarrant in
schoolandout-of-school suspensienTo provide additional information on the source of the
Kauffman School suspension impacts, we also present separate results where indicators for ever
receiving an irschool or oubf-school suspension are used as outcome variables. (Appendix A.1
providesfurther details o the construction of the attendance and suspension variables.)

The distribution of suspensions is skeywatth the majority of students receiving no
suspensionsTlo simplify the analysifor the main suspension impact results, our outcom
interest isvhether a student ever received a suspension during th& Bedare presenting the
impact estimates of the Kauffman School, we present descriptive statistics about attendance and

27 Because the suspension outcome is a binary rather than a contratiab we use a logit model in place
of the linear regression to implement the analysis.
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suspensions at the Kauffman School and other schools Kahsas City school district during
the2014-15 school yearThat descriptive information is displayed in Table V.1.

Table V.1. Attendance and suspension rates for Kauffman and all Kansas City
students during 2014-15

Kauffman students

Kansas City students

5th graders

Attendance rate (%) 96.2 (3.5) 94.5 (4.9)**
Received one or more suspensions (%) 31.0 (46.4) 18.4 (38.7)**
One or more in-school suspensions (%) 20.3 (40.3) 7.3 (26.1)**
One or more out-of-school suspensions (%) 23.5 (42.5) 14.3 (35.0)**
Sample size 187 1,585
6th graders

Attendance rate (%) 96.0 (3.5) 94.6 (4.9)**
Received one or more suspensions (%) 29.6 (45.8) 24.6 (43.1)
One or more in-school suspensions (%) 17.3 (37.9) 11.9 (32.4)
One or more out-of-school suspensions (%) 19.6 (39.8) 18.2 (38.6)
Sample size 179 1,592
7th graders

Attendance rate (%) 95.4 (4.7) 93.6 (5.9)**
Received one or more suspensions (%) 33.7 (47.6) 30.3 (46.0)
One or more in-school suspensions (%) 22.9 (42.3) 15.1 (35.9)
One or more out-of-school suspensions (%) 21.7 (41.5) 22.5 (41.8)
Sample size 83 1,472
8th graders

Attendance rate (%) 94.6 (5.2) 93.2 (6.2)*
Received one or more suspensions (%) 48.9 (50.3) 34.6(47.6)*
One or more in-school suspensions (%) 35.2 (48.0) 21.6 (41.2)*
One or more out-of-school suspensions (%) 29.5 (45.9) 24.2 (42.8)
Sample size 88 1,455
Average across grades

Attendance rate (%) 95.7 (4.1) 94.2 (5.3)**
Received one or more suspensions (%) 33.9 (47.0) 25.0 (42.9)**
One or more in-school suspensions (%) 22.2 (41.3) 12.4 (32.6)**
One or more out-of-school suspensions (%) 22.9 (42.1) 18.5 (38.7)*
Sample size 537 6,104

Notes:  Standard deviations are presented next to means in parentheses. The bottom section of the table displays
the average across grade levels, weighted by the number of Kauffman students in each grade.

*Significantly different from Kauffman students at the 5 percent level.

**Significantly different from Kauffman students at the 1 percent level.

Theaverageattendance rate of Kauffman studeatsoss all gradesas significantly higher
than that of other Kansas City students. The Kauffman School also suspended students at a
significantly higher rate during014-15, compared with other schools in Kansas Citye
descriptive statistics presented in Table V.1 are based on the full sample of Kauffman and
Kansas City students bth through8th grades durin@014-15. In Table V.2, we present the

24



V. THE IMPACT OF THE KAUFFMAN SCHOOL ON STUDENT ATTENDANCE
AND SUSPENSIONS MATHEMATICA POLICY RESEARCH

estimated impacts of the Kauffman School on attendance and suspebased on the sample
of matched comparison studerits Appendix B, Table B, we report the attendance and overall
suspension impact estimates when the two alternative comparison groups-gtrertéiand
KCPS students) are used.

Table V.2. Impact of Kauffman School on attendance and suspensions during
2014-15

2014-15

5th graders  6th graders  7th graders  8th graders average
1.13* 0.91* 0.68 0.42 0.87*

0,
Attendance rate (%) (0.40) (0.35) (0.71) (0.59) (0.23)
- . 13.1%** 3.82 4.0 14.0** 8.85*
0,

Probability of being suspended (%) (4.4) (3.9) (6.5) (5.3) (2.2)
Probability of in-school suspension 14.2** 5.69 7.82 14.2* 10.5*
(%) 3.7) (3.3) (5.6) 4.7 (2.1)
Probability of out-of-school 9.39* 0.84 1.12 4.48 451
suspension (%) (4.3) (3.6) (6.2) (5.3) (2.3)
Sample size 714 1,024 580 748 3,066

Notes:  The suspension results are marginal effects from logit models in which the outcome variable is an indicator
for receiving a suspension during the year. Standard errors are displayed in parentheses beside each
impact estimate. The sample size represents the total number of Kauffman students and matched
comparison students entering each analysis. The fifth column represents a weighted average (by the
number of Kauffman students) of the impacts across grade levels.

*Significantly different than zero at the 5 percent level.
**Significantly different than zero at the 1 percent level.

Impact on attendance. The results show that during tB814-15 school year, the
Kauffman Schoobverall had a positive argfatisticallysignificant impact on the attendance rate
of its students. The magnitude of the coefficient indicates that, sage/eKauffman students
had an attendance rat®0percentage points higher thérat ofother similar students in Kansas
City. The estimated impatd positive in all grades, bis statisticallysignificantonly for 5th and
6th grades (as well as for lhgrades combined)

Impact on suspensions. The estimated suspension impacts for the Kauffman School are
also positivewhichindicatesthat Kauffman students are significantly more likely to be
suspended than similar students in Kansas City. Overallfidanfstudents wergpproximately
9 percentage points more likely to receive at leastsoispension during the school year. This
significant overall suspension impact estimate appears to be driven byihiglobool
suspensiomates at the Kauffman Schodhe school did not have a statistically significant effect
on the probability that a student would receive araftgichool suspension.

To help put the high suspension rates at the Kauffman School into perspective, weipresent
TableV.3 the average number of days suspermiadng students who receive at least one
suspensionThe average number of days susperatadng students ever suspendedot
significantly different between Kauffman and matched comparison students in any of the three
grades examined. The average number of days suspended among students receiving at least one
suspension is between two and three for most grades for both Kauffman and comparison
students. The results are similar wimeediandays suspended is examined incplafaverage
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days thefigure formedian days ranges from one to two across grades for both groups. Overall,
although more students receive suspensions at the Kauffman School, the average number of days
missed due to suspensiammong suspended studergsot significantly higher.

Table V.3. Average number of days suspended for students receiving
suspensions during 2014-15

Kauffman students Kansas City students

5th graders

Mean days suspended 2.26 (1.85) 2.06 (1.63)
Mean days suspended (in-school) 1.59 (1.13) 1.54 (1.01)
Mean days suspended (out-of-school) 1.64 (0.93) 1.88 (1.43)
Sample size 55 106
6th graders

Mean days suspended 2.20 (1.73) 2.33 (2.12)
Mean days suspended (in-school) 1.64 (0.95) 1.96 (2.13)
Mean days suspended (out-of-school) 1.82 (1.27) 1.89 (1.25)
Sample size 47 213
7th graders

Mean days suspended 2.58 (2.06) 2.66 (2.70)
Mean days suspended (in-school) 2.23 (1.91) 2.43 (2.49)
Mean days suspended (out-of-school) 1.64 (0.93) 1.96 (1.61)
Sample size 26 161
8th graders

Mean days suspended 2.54 (2.36) 3.20 (3.03)
Mean days suspended (in-school) 1.95(1.82) 2.91 (2.78)*
Mean days suspended (out-of-school) 1.86 (1.67) 2.02 (1.45)
Sample size 42 232
Average across grades

Mean days suspended 2.36 (1.99) 2.51(2.34)
Mean days suspended (in-school) 1.80 (1.45) 2.15(2.12)
Mean days suspended (out-of-school) 1.74 (1.22) 1.93 (1.42)
Sample size 170 712

Notes:  Standard deviations are presented next to means in parentheses. The sample size represents the total
number of Kauffman students and matched comparison students with at least one suspension (in-school or
out-of-school). The bottom section of the table displays the average across grade levels for days missed
due to overall, in-school, and out-of-school suspensions, weighted by the number of Kauffman students
with at least one suspension in that category.

*Significantly different from Kauffman students at the 5 percent level.

The fact that the average number of days missed among Kauffman students who receive
suspensions iess tharthree helps shed light on how the Kauffman School may be having large
positive impacts on student achievemehtlgrsuspending students at high rates. The additional
instructional time at the Kauffman School remgtfrom the extended school day and year is
much bnger than three dayKauffmanstudents receive the equivalent of approximdigsy
weeks of additional schoolinmer yearelative to other public school students in Kansas City.
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Since the average number of days missed due to suspensions is small relative to the additional
instructional time at the Kauffman Schdtadss than 3 days misd compared tapproximatelyd

weeks of additionadchooling) it is possible that the high suspension rates are not substantially
detracting from learning.

Finally, caution is warranted when interpreting the suspension impact estimates for the
Kauffman fhool. The positive and significant impacts could be due to (1) stricter discipline
policies at the Kauffman School, which might result in the issuing of suspensions fee\less
infractions than at other schools; (2) the longer school day and sclanatybe Kauffman
School, which providesiore opportunities for suspensions to be issae@)an increased
frequency of infractions by Kauffman students than comparison students.

Changes in attendance and suspension impacts across years.

Table V4 compaesthe schoolwideattendance and suspension impacteémh year ofhe
Kauf f ma n operatiorolbelimpact on attendance rates was not significantly different in
2014-15 compared t@013-14. The impacs on suspension rate@geresignificantlylower in
2014-15for overall, inschool, and oubf-school suspensiom®mpared t€013-14.

Table V.4. Comparison of impacts of the Kauffman School on attendance and
suspensions across years

20117112 average 2012113 average 20131 14 average 20141 15 average

Attendance rate (%) -0.83 (0.48) 0.87** (0.31) 0.72 (0.27) 0.87 (0.23)
Eﬂigiﬁgié’é%emg 13.4 (5.2) 7.22 (3.5) 24.7% (2.6) 8.85" (2.4)
Eeponaion o sehe 0.27 (3.9) 1.27 (2.2) 24.8" (2.6) 10.5% (2.1)
SPJZS:g:iig’n"(‘;/‘z)”t'o“'s"hoo' 14.2 (4.7) 8.97 (3.4) 16.6 (2.8) 4.51% (2.3)
Sample size 677 1,213 2,067 3,066

Notes:  The suspension results are marginal effects from logit models in which the outcome variable is an indicator
for receiving a suspension during the year. Standard errors are displayed in parentheses beside each
impact estimate. The sample size represents the total number of Kauffman students and matched
comparison students entering each analysis.

**Significantly different from the prior school year’s outcomes at the 1 percent level.
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VI. CONCLUSIONS

A. Key findings

The Kauffman School has ambitious goals fosttglents: accelerated learning dmgh
levels of attendance. The results froor analysis of MAP assessments attgéndance ata
show that the Kauffman School is achieving these gdalsughthe Kauffman Schoois
suspending its studentsahigheratethansimilar studentstother schools in Kansas Cjtihe
suspension rate 2014-15was lower than in the previous ygand the oubf-school
suspension rate was not distinguishable from the rate for the comparison stindaedstion,
the days missed due to suspensions is small relative to the additional instructional time received
by Kauffman students.

Achieving academic goals. An analysis of data frorthe Kauffman Schoobl s four years
shows thathe Kauffman Schoachievedts goal of having students grown averageat least
1.25 years for every yeaf attendancen all three subjects tested by the MAP (mathizrea
ELA, and science)Jpon enteringthe averagstudentwassubstantially below the state average
in terms ofmathematiceandELA scoresbutwithin three yearperformed above the state
average in both subjects.

Comparisons to other charter schools. TheKa u f f ma n S eybaoimpgactssontesh r e e
scores are larger than the average effects of groups ofcbdager schools known for their
strong positive impacts on student achievemsnth as Boston, KIPP, and New York City
charterschools.TheKauffman Schodl s | mpact s ar e si mpefamingt o t hos
KIPP middle schools.

Achieving attendance goals. The Kauffman School achievés goal ofan average daily
attendance rate of §&ercenteach year during Years 1, 2,81d 4(Gentileet al. 205). During
the2014-15 school yearthe Kauffman Schodtad a statistically significant positive impact on
i t s s tate dfattendangdoostingt by 0.9 percentage poist

Suspension of students. During 2014-15, Kauffman students we@percentage points
more likely to receivat least one suspensioompared with other similar students in Kansas
City. This difference appears to have been driven primarily by a higher ratsdiaol
suspensions; th€auffmanSchool did not have a sigineant impact on the rate of eat-school
suspensionshough the Kauffman School suspended students at a significantly higher rate than
other schools in Kansas City, the average number of days missed due to suspensions was small
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relative to the additionahstructional time received by Kauffman studefitse suspension rate
at the Kauffman School was also loweRitil4-15 than during the previous year.

B. Next steps for the Kauffman School

Growing and moving. Year5is a year of change and expansion fer Kauffman Schogl
whichwill open the high school for its first group of Stjrade students. The student body will
alsocontinue to growwith the addition obver200 new 5th graderalong with backfilling at
the other grade levels.

Use of the Common Core State Standards. The State of Missoudiscontinueduseof the
Common CoraalignedSmarter Balancedxamafter 2015 and is in the process of developing
new content standardbhe Kauffman Schogdlans oncontinung to use its Common Core
aligned ELA and matbmaticscurriculain year 5 while Missouri isworking ondevelopinghe
new standards

Maintaining School culture. As the Kauffman Schoairows, administrators and teachers
are attending to the issue of how to maintainexghndhe Kauffman Schodl s ¢ WOhthair e .
new campusstudents and staff occupy different buildings based on grade level. This grouping
has logistical benefits but poses challenges for instilling a common culture lagidgsys and
grade levels. Administrators @neachers are working on ways to mainta Kauffman

School s hall mar ks: ambi t , ihighuagendarcetdseamd egemplartyh i e v e me r

behavior.
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1. Data preparation details

The Missouri Department &lementary and Secondagglucation providedata orstate
assessmemesultsand student characteristics for all students enrolled in Missouri public schools
during our analysis p®d. Mathematica Policy Reseandquested student data for aiti3
graders in 2012014, all 4th grades in 20132014, all 5th graders in 201:2015, all 6th graders
in 2013-2015, all 7th graders i2014-15, and all 8th graders in 201Bhe statassessment data
contaired Missouri Assessment ProgradAP) scaled scores, proficiency levels, and test
accommodation information for each student test by year, grade level, and content area. The
student characteristics data containgeimographic, freer reducedpricelunch statuslimited
English proficiency, disability, attendance, and disciplinary information for each student by year
and school of enrollment, as well as scHewokl characteristics such elsarter school
classification and school locati.

To link the state assessment atudentcharacteristics datave reducedooth to the unique
student levelFromthe assessment datee removed recorda which students had more than
one unique subjedpecific MAP scaled score reported in a givearyeromthe characteristics
datg we first removed all records with zero or missing reported attendance and then summed
attendancanddisciplinary varid | e s a c r o s sschedspekific setouds te calfculate
studentyear totals. We thereducedhe data to the student lexglchthat all yearspecific
attendance/disciplinary information was preserved in separate vayatdedemographic, free
or reducedpricelunch statuslimited English proficiency, and disability information was taken
f r om t h edthgraderdcerd it avadable3rd-grade record if the 4tgrade record was
unavailable, andth-graderecord if bothdth- and3rd-graderecordswereunavailable . Students
not found in both theassessmermndthe characteristicslata were dropped frothe analyss.

We createdeveral new variables to facilitatiee analysesWe transformedtadent MAP
scaled scores intpscores based statewideyear, grade, andsubjectspeciic means and
standard deviation$Ve also used enrollmeand absence farmation to create aattendance
rate measurthatwe bottomcoded at the yeaspecificfirst percentile to remove extreme
outliers.We used tciplinary information to creatgearlyindicatorsof whether students
received a suspension that y&&Ye then collapsesdubjectspecific3rd- and 4thgradeMAP z-
scorednto gradespecificvariableby t aki ng each student’s most
grade level for those students repeating gratfescreated aingle binary test accommodation
indicator to represent having test accommodatioreny 3d- or 4h-grade MAP test

2. Sample Selection

The Kauffman Schoobroupis composed of studentgo wereenrolled in the Kauffman
School in 5th grade 1801112, 2012-13, 2013-14, or 2014-15for at least part of the school
year? TheKansas Citydistrict schoolscomparison groufs composed aftudents enrolled in the

Ll analyses use 4tgrade attendance and suspensions as control variablesgiiadtd information on these
variables was missing, then 3gdade values were used instead.

2 For the first time in 20242015, the Kauffman Schobkckfilled enroliment by acceptingew students in
6th, 7th, and 8th gradeho were not previously enrolled in the school in 5th gratiese students were excluded
from our analysis because thmountof time they spent at the Kauffman School is not comparable to other students
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Kansas City 33 School District in 5¢fnade inour analysis years during at least part of the school
year who were not included in the Kauffman School graine Kansas Citycharter schools
comparison group includesly those studnts who were enrolled in 5th grade for all or part of
the school year in a Kansas City charter school.alliteansas Citypublic schoolscomparison
group contained all students in eitloéithe other two comparison group§¥'e developed a list of
charterschools using information athool locatiorand background reseain on charter schools
identified as being located Kansas CityfMissouri Department of Elementary and Secondary
Education2015) and enrolling th-grade students iour analysis years

In addition to theerestrictionswe excludedainy Kauffmanstudents missingnyoutcome
MAP test scoresr all 3d- and 4thgrade MAP test scorédVe also droppedny comparison
students missing allr8 and4th-grade MAP test scores or aoytcome scorelsom the final
analysis samplés a result of these restrictionsy fanalyses based on data fra@i4-15, we
droppedl4 Kauffman studentslé percent) from the cohort | analysis sami@(19 percent)
from the cohort Il analysis samp4 (12 percent) fom the cohort Ill analysis samplend 23
(11 percentjrom the cohort IVanalysis sampléNith respect to the full comparison growe
dropped24 percent of otherwise eligible students from the cohorainanalysis sample€0
percent from the cohort Il analysis samgl&percent from the cohort 11l analysis samad
12 percent from the cohort [&halysis samplelohnson et al2016 providesdetails about the
percentage of students dropped from the analyses based orode2813-14. Finally, we
excludedfrom the comparison grousmystudents who were enrolled for part of any school year
at the Kauffman School (and included them in the Kauffman School grbaiple A.1 provides
the numbes of studentsncluded in the Kaufhan School and comparisgrnous for each grade
and cohort in our analysis.

Table A.1. Number of students in each comparison group in 2014-15

Cohort | 8th Cohort I Cohort Ill Cohort IV
Final study group graders 7th graders  6th graders  5th graders
Kauffman students 88 83 179 187
All Kansas City public schools comparison group 1,455 1,472 1,592 1,585
Kansas City district schools comparison group 832 820 965 915
Kansas City charter schools comparison group 629 665 645 691

We displaythe baseline average characteristics of all students included in the Kauffman
School and comparison groups for coh@tudents in Table A,Zohort Il students in Table 3,.
cohort Il students in Table A, and cohort IV studds in Table A5. These thles show that
Kauffman students tend to differ significantly from students enrolled in Kansas City public
schools on several key baseline measures. Kauffman students had significantly higher average
4th-grade MAP test scores than students in other Kabggaschools, though all groups had test

in the same grad&ome 5Sthgrade students were also enrolled in the schoolysédt during2014-2015 These
students are included in the analysis because they spent pait Bftitggade year enrolled at the Kauffman School.

3 Students who transfer to different school districts in Missouri will generally remain in our sample, but
students who leave the state will be excluded due to missing outcome test scores.
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scores below the statewide averag@uffman students are also more likely to be black and less
likely to be Hispanic, are less likely to receive baseline test accommodations, and had higher 4th
grade attendancetesthanstudents enrolled in Kansas City district schools. The same directional
trends exist for Kauffman students relative to other Kansas City charter school students, but the
differences are less pronounced and less likely to be statistically sighik@uffman students

were generally similar to other Kansas City students with respect to free or rguliceeklinch

status and disability status, though there were some significant differences across cohorts.

Table A.2. Baseline 4th-grade average characteristics of Kauffman students
and other Kansas City public school students: Cohort | 8th graders

All Kansas Kansas City Kansas City

Kauffman City public district charter

School schools schools schools
4th-grade MAP mathematics scaled score 637 629* 628* 630
4th-grade MAP ELA scaled score 651 639** 635** 645
Free or reduced-price lunch 0.86 0.89 0.92 0.85
Black 0.81 0.63** 0.58** 0.69*
Hispanic 0.13 0.25** 0.30** 0.18
Male 0.49 0.48 0.51 0.45
Disabled 0.07 0.09 0.09 0.09
Any baseline test accommodation 0.08 0.21** 0.28** 0.12
4th-grade attendance rate 0.95 0.94** 0.93* 0.95
4th-grade ever suspended 0.18 0.17 0.15 0.19
Sample size 88 1,455 832 629

*Significantly different from Kauffman students at the 5 percent level.
**Significantly different from Kauffman students at the 1 percent level.
ELA = English language arts.

*The statewid@verage 4tlgrade MAP scaled score was 648 in mathematics and 661 in ELA. The statewide
standard deviation of 4irade MAP scores was 34 in mathematics and 38 in ELA. These numbers are calculated
by averaging the yeapecific means and standard deviagiftom 20162011 through 201:22014.
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Table A.3. Baseline 4th-grade average characteristics of Kauffman students
and other Kansas City public school students: Cohort Il 7th graders

All Kansas Kansas City Kansas City
Kauffman City public district charter
School schools schools schools
4th-grade mathematics scaled score 643 633** 630** 636*
4th-grade ELA scaled score 651 640** 636** 646
Free or reduced-price lunch 0.80 0.89* 0.94** 0.84
Black 0.77 0.62** 0.56** 0.69
Hispanic 0.08 0.25** 0.32** 0.16*
Male 0.52 0.47 0.50 0.46
Disabled 0.12 0.08 0.08 0.09
Any baseline test accommodation 0.14 0.24* 032** 0.14
4th-grade attendance rate 0.97 0.95** 0.95** 0.95**
4th-grade ever suspended 0.11 0.19* 0.19* 0.20*
Sample size 83 1,472 820 665

*Significantly different from Kauffman students at the 5 percent level.
**Significantly different from Kauffman students at the 1 percent level.
ELA = English language arts.
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Table A.4. Baseline 4th-grade average characteristics of Kauffman students
and other Kansas City public school students: Cohort Ill 6th graders

Kauffman All Kansas City Kansas City Kansas City
School public schools  district schools charter schools
4th-grade mathematics scaled score 635 632 628** 638
4th-grade ELA scaled score 653 640** 633** 650
Free or reduced-price lunch 0.89 0.90 0.94 0.86
Black 0.80 0.58** 0.53** 0.64*
Hispanic 0.11 0.27* 0.32** 0.22**
Male 0.44 0.50 0.53* 0.46
Disabled 0.06 0.10 0.11* 0.09
Any baseline test accommodation 0.12 0.29** 0.38** 0.17
4th-grade attendance rate 0.96 0.95** 0.95** 0.95
4th-grade ever suspended 0.15 0.15 0.16 0.12
Sample size 179 1,592 965 645

*Significantly different from Kauffman students at the 5 percent level.
**Significantly different from Kauffman students at the 1 percent level.
ELA = English language arts.

Table A.5. Baseline 4th-grade average characteristics of Kauffman students
and other Kansas City public school students: Cohort IV 5th graders

Kauffman All Kansas City Kansas City Kansas City
School public schools  district schools charter schools
4th-grade mathematics scaled score 636 627** 624** 632
4th-grade ELA scaled score 650 638** 631** 647
Free or reduced-price lunch 0.94 0.88** 0.92 0.82**
Black 0.87 0.54** 0.50** 0.59**
Hispanic 0.07 0.30** 0.35** 0.23**
Male 0.45 0.49 0.51 0.45
Disabled 0.08 0.13* 0.14** 0.10
Any baseline test accommodation 0.07 0.35** 0.46** 0.20**
4th-grade attendance rate 0.96 0.95* 0.95** 0.95
4th-grade ever suspended 0.17 0.16 0.15 0.17
Sample size 187 1,585 915 691

*Significantly different from Kauffman students at the 5 percent level.
**Significantly different from Kauffman students at the 1 percent level.
ELA = English language arts.
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3. Multiple imputation methodology

We calculatedmpact estimatessinga multiple imputationprocedurenith M = 10 imputed
data setsWe imputed nssing baseline outcome variable values separately by treabment
comparison status using a chained linear equations model that includett@the variablesral
all student characteristic variablegludedin the final impact regressions.

Students were excluded from the imputation modelaf/ had missing data for &itd- or
4th-grade MAP test scos®r missingdata for alloutcome (-, 6th-, 7th-, or 8th-gradg MAP
test score Missing values were imputdxkforepropensityscore matching and regression
analyses in each multiplsputation data set.

In addition to imputing baseline test scores, we imputed mathematics scores for students
who took the 8tigrade Algebra | endf-course exam in place of the 8jlade mathematics
MAP exam. In the 8tlgrade mathematics imputation we inclu@tktgrade ELA and science
MAP test scores, 7tgrade ELA and mathematics test MAP scores,gtitle attenahce and
suspension data, atlite same set gtudentbaselinecharacteristivariables included in the
other imputations.

After collectingcoefficient and standard error estimates from each of the 10 imputed data
sets,we computednultipleimputationcodf i ci ent s and standard errors
combination metho@Rubin 1987). ie multipleimputation betq ) coefficient is the average
of the beta coefficient values in each imputed daté set the multipleimputation standard
error is the squanm®ot of the withirimputation coefficient varianogb w i) plus the between
imputation coefficient varianogo @ ) inflated by a finite imputation correction multiplier:

B wi p B 1 i
5 =

4. Propensity-score matching methodology

We estimated a propensity scéoe each eligible treatment and comparison student in each
multiple imputation data set using a stepwise logistic regression mWdalsedn entry
criterion of p <.20)to determinavhether each variable would enter the final logistic regression
model. (See Table Afor a list of the variables.)

A.8



APPENDIX A MATHEMATICA POLICY RESEARCH

Table A.6. List of potential covariates used for propensity-score matching
4th-grade mathematics and English language arts MAP z-scores

Second- and third-order polynomials of 4th-grade mathematics and English language arts MAP z-scores
3rd-grade mathematics and English language arts MAP z-scores
4th-grade attendance rate and ever-suspended variables

Gender, race, individualized education plan, English language learner, free or reduced-price lunch, any baseline
test accommodation

Interactions of 4th-grade mathematics and English language arts MAP z-scores with gender, race, individualized
education plan, English language learner, free or reduced-price lunch, any baseline test accommodation

Interactions of race with gender and free or reduced-price lunch
Indicators for imputed 3rd- and 4th-grade mathematics and English language arts MAP z-score variables

Indicator for imputed 4th-grade attendance rate or ever-suspended variables

After generating propensity scories eachKauffman studenand eligible comparison
studentwe selecte@ matched comparison group fioyding comparison students with
propensity scoewithin a given threshold, or radius, frosachKauffmans t u d gropénsitg
score Comparison students were samphth replacementwhich mears that each comparison
student could be matched to multiple Kauffman studé@mtdimit the number of possible
compaison students, we specifiadminimum matching radius and maximum number of
potential matched neighboiBecause district students differed more from Kauffman students on
baseline characteristics relative to the other two groups, we imadestching radsilarger for
the district comparison group to prevent the sample sizes of Kauffman and matched comparison
students from being too smadlfitherewere nocomparison students within the matching radius
for a given treatment studetitat studentvas excludd from the matched comparison impact
analyses. Because each comparison student could be matched to multiple treatmentwéudents,
useda weighting schemie which each treatment student had a weight of one and each
comparison student had a weight représgrthe number omatchingtreatment student3able
A.7 gives summary matching infoation for each comparison groeip.

5 Johnson et al. (2016) contains the matching information for other grade/cohort combinations.
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Table A.7. Matching information summary

All Kansas City Kansas City Kansas City

public schools district schools

Cohort | 8th graders

Minimum matching radius 0.0006 0.0016 0.0008
Maximum number of matches 20 20 20
Number of Kauffman students 88 88 88
Mean number of Kauffman students matched 85 76 80
Mean number of comparison students 663 381 262
Mean matches per Kauffman student 11.2 7.4 4.8

Cohort Il 7th graders

Minimum matching radius 0.0006 0.0016 0.0008
Maximum number of matches 20 20 20
Number of Kauffman students 83 83 83
Mean number of Kauffman students matched 73 65 68
Mean number of comparison students 507 343 223
Mean matches per Kauffman student 9.1 7.3 4.1

Cohort Il 6th graders

Minimum matching radius 0.0006 0.0016 0.0008
Maximum number of matches 20 20 20
Number of Kauffman students 179 179 179
Mean number of Kauffman students matched 160 153 144
Mean number of comparison students 864 602 313
Mean matches per Kauffman student 7.9 6.9 3.4
Cohort IV 5th graders

Minimum matching radius 0.0006 0.0016 0.0008
Maximum number of matches 20 20 20
Number of Kauffman students 187 187 187
Mean number of Kauffman students matched 171 158 156
Mean number of comparison students 543 361 288
Mean matches per Kauffman student 4.6 3.6 3.9

In Table A8, we present summary statistics to show how well Kauffman students were
matched to comparison students on baseline characteristics. On average, comparison students
from each matched group were not significantly different from Kauffman students on any
baseline characteristics used in the analysis. Note that the sample JiabkeiAS8 are smaller
for both Kauffman and comparison students relative to thosdbles A.2A.5. This is because
some Kauffman students differed enough from all comparison students such that no good match
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for these students could be fouhitihe matchedomparison analysis excludes these Kauffman
students. (Appendix B.@ontainsa sensitivity analysis whichthese students are included.)

Table A.8. Baseline 4th-grade average characteristics of matched
comparison samples

Kauffman All Kansas City Kansas City Kansas City

School public schools  district schools charter schools

Cohort | 8th graders

4th-grade mathematics scaled

score 635 (32) 636 (35) 635 (36) 636 (32)
4th-grade ELA scaled score 649 (34) 650 (35) 646 (33) 651 (35)
Free or reduced-price lunch 0.86 (0.35) 0.85 (0.36) 0.88 (0.33) 0.87 (0.34)
Black 0.81 (0.40) 0.79 (0.40) 0.78 (0.42) 0.80 (0.40)
Hispanic 0.12 (0.33) 0.12 (0.33) 0.13 (0.34) 0.11 (0.31)
Male 0.47 (0.50) 0.45 (0.50) 0.45 (0.50) 0.43 (0.50)
Disabled 0.07 (0.26) 0.07 (0.25) 0.07 (0.26) 0.07 (0.25)
Any prior test accommodation 0.08 (0.28) 0.07 (0.26) 0.10 (0.29) 0.07 (0.25)
4th-grade attendance rate 0.95 (0.04) 0.95 (0.04) 0.95 (0.04) 0.95 (0.04)
4th-grade ever suspended 0.18 (0.39) 0.17 (0.37) 0.18 (0.38) 0.18 (0.39)
Sample size 85 663 381 262

Cohort Il 7th graders

4th-grade mathematics scaled

score 643 (28) 643 (28) 641 (28) 643 (28)
4th-grade ELA scaled score 652 (31) 651 (32) 648 (32) 651 (32)
Free or reduced-price lunch 0.85 (0.36) 0.86 (0.35) 0.90 (0.29) 0.81 (0.39)
Black 0.77 (0.43) 0.74 (0.44) 0.71 (0.46) 0.76 (0.43)
Hispanic 0.10 (0.30) 0.10 (0.30) 0.11 (0.31) 0.08 (0.27)
Male 0.51 (0.50) 0.48 (0.50) 0.50 (0.50) 0.47 (0.50)
Disabled 0.10 (0.31) 0.09 (0.28) 0.12 (0.32) 0.07 (0.26)
Any prior test accommodation 0.12 (0.33) 0.14 (0.35) 0.19 (0.39) 0.10 (0.29)
4th-grade attendance rate 0.96 (0.03) 0.96 (0.04) 0.96 (0.04) 0.96 (0.04)
4th-grade ever suspended 0.12 (0.33) 0.13 (0.33) 0.16 (0.37) 0.13 (0.33)
Sample size 73 507 343 223

6 The composition of Kaufman students included in each matched comparison group analysis differs slightly
among the separatmalyses based on each comparison group. In Table A.8, we report averages for Kauffman
students included in the main analysis in which the comparison group includes all Kansas City public schools.

All
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Kauffman All Kansas City Kansas City Kansas City

School public schools  district schools charter schools

Cohort Il 6th graders

4th-grade mathematics scaled

score 634 (32) 635 (31) 633 (33) 634 (31)
4th-grade ELA scaled score 648 (33) 649 (34) 647 (36) 647 (32)
Free or reduced-price lunch 0.88 (0.32) 0.90 (0.30) 0.90 (0.29) 0.92 (0.27)
Black 0.78 (0.42) 0.77 (0.42) 0.76 (0.43) 0.78 (0.42)
Hispanic 0.12 (0.33) 0.14 (0.35) 0.15 (0.36) 0.14 (0.35)
Male 0.45 (0.50) 0.46 (0.50) 0.46 (0.50) 0.42 (0.49)
Disabled 0.07 (0.25) 0.06 (0.23) 0.07 (0.26) 0.08 (0.27)
Any prior test accommodation 0.13 (0.34) 0.14 (0.35) 0.14 (0.35) 0.13 (0.34)
4th-grade attendance rate 0.95 (0.04) 0.95 (0.04) 0.95 (0.04) 0.95 (0.04)
4th-grade ever suspended 0.15 (0.36) 0.14 (0.35) 0.14 (0.35) 0.14 (0.35)
Sample size 160 864 602 313

Cohort IV 5th graders

4th-grade mathematics scaled

score 634 (27) 633 (28) 634 (28) 633 (26)
4th-grade ELA scaled score 647 (32) 646 (31) 646 (31) 649 (31)
Free or reduced-price lunch 0.94 (0.25) 0.94 (0.23) 0.92 (0.27) 0.95 (0.22)
Black 0.88 (0.33) 0.88 (0.33) 0.86 (0.35) 0.87 (0.33)
Hispanic 0.08 (0.26) 0.07 (0.26) 0.08 (0.26) 0.08 (0.27)
Male 0.43 (0.50) 0.40 (0.49) 0.43 (0.50) 0.38 (0.49)
Disabled 0.07 (0.25) 0.07 (0.25) 0.06 (0.24) 0.07 (0.24)
Any prior test accommodation 0.08 (0.27) 0.07 (0.26) 0.08 (0.27) 0.08 (0.27)
4th-grade attendance rate 0.95 (0.04) 0.95 (0.04) 0.95 (0.04) 0.95 (0.04)
4th-grade ever suspended 0.18 (0.38) 0.18 (0.39) 0.13 (0.33) 0.15 (0.36)
Sample size 171 543 361 288

Notes:  The Kauffman characteristics and sample size represent the total number of Kauffman students matched to
the full comparison group of students from all Kansas City public schools. Standard deviations are
displayed in parentheses next to the averages in this table. No differences between averages for Kauffman
students and comparison group students are significantly different from zero.

ELA = English language arts.
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1. Attrition-adjusted results

Between7 andl10 percent ofcohort IthroughlV 5th grades who were enrolled ithe
Kauffman Schooét the beginning of the year l¢fte Kauffman Schoddefore taking the 5th
gradeMissouri Assessment PrograMAP) exams. Most of tm enrolled in other schools in
Missouri and took the MAP exams at the end of the year, so we are able to track their
achievement and include them in the analyses. Including these students means that the estimated
effect sizes are interpretable as the additional achievement growth a student enrolling in the
Kauffman School is expected to attain, accounting for the chanciithatudent nght drop out
during the school yeaAlthoughthis is an informative number to calculatedis comparable to
estimates reported in other charter school evaluatioosylitlalso be of interest to estimate the
effect of the Kauffman Schooh students who remain enrolledtie Kauffman School

An estimate of the impact of the Kauffman School on the achievement of students who
remained enrolled can be calculated by applying an adjustment for attrition known as a Bloom
adjustment (Bloom 1984whichis calculatedoy dividing the impact estimates by the fraction of
students who remained enrolled in the Kauffman School for the entire year. This adjustment is
made under the assumption that the-efaglear outcomes for students who withdrew fribra
Kauffman School are unaffected by their enrollmenthanKauffman SchoolThis assumption is
unlikely to be true for studentgho withdrew later intheyear, which meanthatthe attrition
adjusted effect sizes are likely to be biaspdvard.The attritioradjustedoneyeareffect size
estimatesre displayed in TablB.1. We do not present attritieadjusted results for the two
three, or four-year impact estimates, because many of the students in that analysis spent their
entire Sthgradeyear enrolled in the Kauffman School before dropping out in/kh or 8th
grade. For these students, the assumption of zero impact of the Kauffman School made when
calculating the attritioradjusted results would clearly not hold.

Table B.1. Attrition-adjusted impact of Kauffman School on MAP test scores
(citywide comparison group)

Attrition-adjusted results Benchmark results

One-year impact estimates

5th-grade mathematics effect size 0.24** 0.22**
(0.03) (0.03)
5th-grade ELA effect size 0.25** 0.23**
(0.03) (0.03)
5th-grade science effect size 0.49** 0.46**
(0.04) (0.04)
Sample size 2,956 2,956

Notes:  This table presents the attrition-adjusted average one-year impact estimates in effect size units. Standard
errors are displayed in parentheses below each impact estimate. The sample size represents the total
number of Kauffman students and matched comparison students entering each analysis.

**Significantly different from zero at the 1 percent level.
ELA = English language arts.

As shown inTableB.1, theoneyearimpact estimates atarger but overall very similan
all threesubjets when adjusted for attritio:25 in mathematics024in ELA, and0.49in
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scienceThe significance level for all effect size estimates from théiattradjusted results

remains unchanged from the main restilfsie attritionadjusted attendance and suspension
impact estimates are displayed in Table B.2. They are also slightly larger in absolute value, but
broadly similar to the main results.

Table B.2. Attrition-adjusted impact of Kauffman School on attendance and
suspensions (citywide comparison group)

Attrition-adjusted results Benchmark results

Cohort IV 5th graders

Impact on attendance rate (%) 1.28* 1.13*
(0.43) (0.40)
Impact on probability of being suspended (%) 14.8** 13.1*
(4.8) (4.4)
Sample size 714 714
Cohort Il 5th graders
Impact on attendance rate (%) 0.64 0.57
(0.43) (0.39)
Impact on probability of being suspended (%) 31.3* 27.9%*
(4.0) (3.6)
Sample size 948 948
Cohort Il 5th graders
Impact on attendance rate (%) 0.91 0.84
(0.49) (0.45)
Impact on probability of being suspended (%) 1.6 15
(4.9) (4.5)
Sample size 617 617

Cohort | 5th graders

Impact on attendance rate (%) -0.93 -0.83
(0.53) (0.48)

Impact on probability of being suspended (%) 14.9* 13.4*
(5.8) (5.2)

Sample size 677 677

Notes:  This table reports the attrition-adjusted estimated impact of the Kauffman School on attendance and
suspensions. The suspension results are marginal effects from logit models in which the outcome variable
is an indicator for receiving a suspension during the year. Standard errors are displayed in parentheses
below each impact estimate. The sample size represents the total number of Kauffman students and
matched comparison students entering each analysis.

*Significantly different from zero at the 5 percent level.
**Significantly different from zero at the 1 percent level.

! Because the standard errors are adjusted along witpiaet estimates, the statistical significance of the
results will not change after the attrition adjustment.
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2. Sensitivity of results to comparison group students

To examine the sensitivity of the results to the choice ofpasi®on groupwe reestimated
the modelsncludingall studentsn Kansas City in relevant grade levels in the comparison
group eventhose whoséaseline characteristichffered from tltose of Kauffman students.
Rather than match students on baselineatheristics, this method relies exclusively on statistical
controls for baseline characteristid$ie results are displayed in Tallde8. The results using all
Kauffman anccomparison studentge nearly identicato the results based on the matched
comparison group. This indicates that including the baseline control variables in a regression
framework performed well in reducing bias that might result from the inclusion of comparison
students who diffetfrom Kauffman students in terms of baselinarettteristics. In other
charter school evaluations, regression results based on all comparison students have been shown
to closely approximate results based on matched comparison groups (Tuttle ed)al. 201

Table B.3. Impact of Kauffman School on MAP test scores using full Kansas
City comparison group

Full Kansas City Benchmark matched comparison
comparison results results
One-year impacts
5th-grade mathematics effect size 0.19** 0.22**
(0.03) (0.03)
5th-grade ELA effect size 0.22** 0.23*
(0.03) (0.03)
5th-grade science effect size 0.45** 0.46**
(0.03) (0.04)
Sample size 7,211 2,956
Two-year impacts
6th-grade mathematics effect size 0.35** 0.35**
(0.03) (0.04)
6th-grade ELA effect size 0.19** 0.18**
(0.03) (0.04)
Sample size 5,100 2,205
Three-year impacts
7th-grade mathematics effect size 0.67** 0.68*
(0.04) (0.05)
7th-grade ELA effect size 0.52%* 0.52**
(0.05) (0.06)
Sample size 3,155 1,115
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Full Kansas City Benchmark matched comparison
comparison results results

Four-year impacts
8th-grade mathematics effect size 0.95** 0.96**

(0.10) (0.10)
8th-grade ELA effect size 0.51* 0.53**

(0.07) (0.08)
8th-grade science effect size 0.65** 0.66**

(0.09) (0.10)
Sample size 1,543 748

Notes:  This table displays impact estimates in effect size units for the full Kansas City comparison sample
alongside the benchmark estimates from the matched comparison sample. The first section of this table
presents the average one-year impact estimates for cohort I, Il, 11, and IV 5th graders. The second section
presents the average two-year impact estimates for cohort |, Il, and Il 6th graders. The third section
presents three-year impact estimates for cohort | and Il 7th graders. The fourth section presents four-year
impact estimates for cohort | 8th graders. Standard errors are displayed in parentheses below each impact
estimate. The sample size represents the total number of Kauffman students and comparison students
entering each analysis.

**Significantly different from zero at the 1 percent level.
ELA = English language arts.

3. Sensitivity of results to exclusion of grade repeaters

A small percent agell ant Il Kuglants (Apercerit) sepeatedbthr t |
grade in2012-13, 2013-14, or 2014-15. This is slightly higher than the percentage of&ithde
repeaters in Kansas City.1 percen). No cohortl or Il students repeated 6th grade01.3-14
or 2014-15, though 1.4 percent of other Kansas City studeitdn 2014-15, 2.9 percent of
Kauffman’s cohort abkdid2.6peeantotother Kdngas City dtudegts.a d e
When a student repeagrade, it creates a missidgta problem for the analysis because that
student no longer takes the same outcome assessment as the rest of the students in his or her
original cohort Excludingrepeaters from the analyses might introduce bias in thedmtbree
year impact estimates for the Kauffman School, because repeater students are likely to struggle
in terms of achievement growth. We therefore included repeaters in our main analyses. We
follow the method used in Tuttle et al. (2013) for dealing with missing outcome scores for
repeaters, which involves assuming that the relative rank in the district test score distribution
does not change after the first time the repeater completedtras previous grade. For
example, students who repeat 5th grade are included along with other students from their same
cohort in the twg three, and fouryear impact estimates, with tkescores of the repeater
students fixed at their eraf-5th-grade vales? Cohort | students who repeated any grade were
missing 8thgrade science scores, so we used theigEilde sciencescores for our main
analysisBecause we have shown that the Kauffman School has positive impacts on student

2In previous reports we performed this step of substituting of prior outzesteres for repeaters before
imputing missing baseline test scor€s.improve the accuracy of the imputation procedure for the year 4 impact
estimates, we performed this substitution step after the imputitioissing baseline scores. This update had little
effect on the impact estimates; the majority remained the aaththose that changed moved by only 0.01 standard
deviations. Because the results were very similar with and without this change, we didaloulate the impact
estimates from previous years.

B.6



APPENDIX B MATHEMATICA POLICY RESEARCH

achievement, the assungot about the test scores of repeaters will likely bias the, tiwee,
and fouryear impact estimates downward, because we are assuming that the Kauffman School
has no effect on repeaters during their subsequent years enrolled.

In Table B4, we presenthe results from our twdahroughfour-year impact estimates when
grade repeaters are excluded from the analysis. These effect sizes will likely provide an upper
bound on the estimated effect size for the Kauffman Scheojusét retains students at a
higher rate in 5th grade compared with other Kansas City schivatetheless, the results do not
differ substantially from our benchmark results.

Table B.4. Impact of Kauffman School on MAP test scores (citywide
comparison group), excluding grade repeaters

Benchmark results

Results excluding repeaters including repeaters
Two-year impact estimates
Mathematics effect size 0.35** 0.35**
(0.04) (0.04)
ELA effect size 0.19** 0.18**
(0.04) (0.04)
Sample size 2,083 2,205
Three-year impact estimates
Mathematics effect size 0.70** 0.68**
(0.06) (0.05)
ELA effect size 0.55** 0.52**
(0.06) (0.06)
Sample size 1,049 1,115
Four-year impact estimates
Mathematics effect size 1.03** 0.96**
(0.12) (0.10)
ELA effect size 0.56** 0.53**
(0.08) (0.08)
Science effect size 0.70** 0.66**
(0.12) (0.10)
Sample size 676 748

Notes:  This table displays impact estimates in effect size units. The first column presents the two-year impact
estimate for 6th graders, the three-year impact estimate for 7th graders, and the four-year impact estimate
for 8th graders when students who repeat 5th, 6th, or 7th grade are excluded from the analysis. Standard
errors are displayed in parentheses below each impact estimate. The sample size represents the total
number of Kauffman students and matched comparison students entering each analysis.

**Significantly different from zero at the 1 percent level.
ELA = English language arts.

4. Sensitivity of results to imputation procedure

The use of 10 imputed data sets in our mudtipiputation procedure should be sufficient to
prevent randomness in the imputed values from influencing the results. However, to test the
sensitivity of the results to the use of imputed data, vestenated the regression models
excludingobservationshat had any imputed baseline valuesr the fouryear impact analysis,
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we also excluded observations with imputed 8th grade mathematics MAP testGcades.
repeatersvereexcludedirom this sensitivity analysis, so that all impact estimates are baged o
on observed dat#n this sectionwe report detailed matching information, baseline equivalence
results, and MAP impact estimates when no imputed data are used.

The matching information for each cohort and comparison group is displayed in Table B.
We used the same matching radius and maximum number of matches per Kauffman student as in
the main results (Table A). The primary difference in the match statistics in Tabfe B.
compared with Table A.is thatbecause students with imputed data are excluded from the
samplethere are fewer Kauffman students and fewer comparison students.

Table B.5. Matching information summary for results using no imputed data

No imputed values Including imputed values

Cohort | 8th graders

Minimum matching radius 0.0006 0.0006
Maximum number of matches 20 20
Number of Kauffman students 75 88
Number of Kauffman students matched 73 85
Number of comparison students 485 663
Mean matches per Kauffman student 9.7 11.2
Cohort Il 7th graders

Minimum matching radius 0.0006 0.0006
Maximum number of matches 20 20
Number of Kauffman students 77 83
Number of Kauffman students matched 69 73
Number of comparison students 478 507
Mean matches per Kauffman student 8.8 9.1
Cohort Ill 6th graders

Minimum matching radius 0.0006 0.0006
Maximum number of matches 20 20
Number of Kauffman students 161 179
Number of Kauffman students matched 140 160
Number of comparison students 703 864
Mean matches per Kauffman student 7.0 7.9
Cohort IV 5th graders

Minimum matching radius 0.0006 0.0006
Maximum number of matches 20 20
Number of Kauffman students 179 187
Number of Kauffman students matched 159 171
Number of comparison students 478 543
Mean matches per Kauffman student 4.4 4.6

The average baseline characteristics of Kauffman and comparison students when no imputed
data are included are displayed in Tablé. Bs with the baseline statistics displayed for the
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main analysis results (Table8), there are no statisticalbygnificant differences between the
averages for Kauffman and comparison students on any of the baseline characteristics we
examined. Appendix B of Johnson et 2016 providesthe matching information and a
comparison of the baseline characteristicother cohort and grade combinatidns.

Table B.6. Baseline 4th-grade average characteristics of matched
comparison sample: Results using no imputed data

Kauffman School All Kansas City public schools

Cohort | 8th graders

4th-grade mathematics scaled score 637 (32) 638 (35)
4th-grade ELA scaled score 654 (33) 656 (33)
Free or reduced-price lunch 0.85 (0.36) 0.84 (0.37)
Black 0.81 (0.40) 0.81 (0.39)
Hispanic 0.12 (0.33) 0.12 (0.32)
Male 0.47 (0.50) 0.42 (0.49)
Disabled 0.07 (0.25) 0.09 (0.29)
Any prior test accommodation 0.10 (0.30) 0.13 (0.33)
4th-grade attendance rate 0.95 (0.04) 0.95 (0.04)
4th-grade ever suspended 0.19 (0.40) 0.17 (0.37)
Sample size 73 485

Cohort Il 7th graders

4th-grade mathematics scaled score 642 (27) 645 (26)
4th-grade ELA scaled score 652 (32) 656 (32)
Free or reduced-price lunch 0.83 (0.38) 0.87 (0.33)
Black 0.77 (0.43) 0.76 (0.43)
Hispanic 0.10 (0.30) 0.10 (0.30)
Male 0.49 (0.50) 0.47 (0.50)
Disabled 0.12 (0.32) 0.07 (0.25)
Any prior test accommodation 0.13 (0.34) 0.13 (0.34)
4th-grade attendance rate 0.96 (0.03) 0.96 (0.04)
4th-grade ever suspended 0.13 (0.34) 0.12 (0.33)
Sample size 69 478

3 Students who repeated a grade were inadvertently incindbi robustness check in Johnson et al. (2016).
For results presented in this sectiorhich average 2012015 effect size estimates with those from previous years,
we updated th2013-2014results to correctly exclude repeaters from the analysis. Revised results for this
robustness check from Johnson et al. (2016) are available upon request.
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Kauffman School All Kansas City public schools

Cohort Ill 6th graders

4th-grade mathematics scaled score 634 (29) 637 (30)
4th-grade ELA scaled score 648 (32) 652 (32)
Free or reduced-price lunch 0.88 (0.33) 0.88 (0.33)
Black 0.77 (0.42) 0.75 (0.43)
Hispanic 0.13 (0.34) 0.15 (0.36)
Male 0.43 (0.50) 0.44 (0.50)
Disabled 0.07 (0.26) 0.06 (0.23)
Any prior test accommodation 0.14 (0.34) 0.14 (0.35)
4th-grade attendance rate 0.95 (0.04) 0.95 (0.04)
4th-grade ever suspended 0.15 (0.36) 0.13 (0.34)
Sample size 140 703
Cohort IV 5th graders

4th-grade mathematics scaled score 633 (27) 634 (28)
4th-grade ELA scaled score 646 (33) 647 (29)
Free or reduced-price lunch 0.94 (0.23) 0.94 (0.23)
Black 0.89 (0.31) 0.88 (0.32)
Hispanic 0.08 (0.26) 0.06 (0.24)
Male 0.46 (0.50) 0.47 (0.50)
Disabled 0.07 (0.25) 0.08 (0.27)
Any prior test accommodation 0.08 (0.27) 0.08 (0.26)
4th-grade attendance rate 0.95 (0.04) 0.96 (0.04)
4th-grade ever suspended 0.18 (0.39) 0.17 (0.38)
Sample size 159 478

Notes:  Standard deviations are displayed in parentheses next to the averages in this table. No differences
between averages for Kauffman students and comparison group students are significantly different from
zero.

ELA = English language arts.

The test score impact estimates based on studentsavithissingdata are displayed in
Table B7. The results are broadly similar to the main resiisvnin Table 111.1. The impact
estimates are similar in magnity@ad the statistical significance is the same as for the main
results.
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Table B.7. Impact of Kauffman School on MAP test scores (citywide
comparison group) using no imputed data

One-year impact estimates

Results using
no imputed data

Benchmark results
using imputed data

5th-grade mathematics effect size
5th-grade ELA effect size

5th-grade science effect size

0.20** (0.03)
0.24** (0.03)
0.46** (0.03)

0.22** (0.03)
0.23** (0.03)
0.46** (0.04)

Sample size

2,568

2,956

Two-year impact estimates

6th-grade mathematics effect size
6th-grade ELA effect size

0.37** (0.04)
0.24** (0.04)

0.35** (0.04)
0.18** (0.04)

Sample size

1,816

2,205

Three-year impact estimates

7th-grade mathematics effect size
7th-grade ELA effect size

0.69** (0.05)
0.52** (0.06)

0.68** (0.05)
0.52** (0.06)

Sample size

967

1,115

Four-year impact estimates

8th-grade mathematics effect size
8th-grade ELA effect size

8th-grade science effect size

1.16* (0.10)
0.58** (0.08)
0.73* (0.11)

0.96** (0.10)
0.53* (0.08)
0.66** (0.10)

Sample size 558 748
Notes:  This table displays impact estimates in effect size units. The first section of this table presents the average
one-year impact estimates for cohort I, II, Ill, and IV 5th graders. The second section presents the average
two-year impact estimates for cohort I, 1, and Il 6th graders. The third section presents the three-year

impact estimates for cohort | and Il 7th graders. The fourth section presents the four-year impact estimates
for cohort | 8th graders. The first data column includes only students with nonmissing data in the analysis
sample. Standard errors are displayed in parentheses below each impact estimate. The sample size
represents the total number of Kauffman and matched comparison students entering each analysis.

**Significantly different from zero at the 1 percent level.
ELA = English language arts.

5. Alternative comparison groups for attendance and suspension impact
estimates

We reportin Table B8 the attendance and suspension results when the two alternative
comparison groups are usddhe magnitude of the impact on suspensions is smaller when the
charter school comparison group is used relative to the district school comparisan group
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Table B.8. Alternate estimates of impact of Kauffman School on attendance
and suspensions (district/charter comparisons)

Impact on probability

Impact on attendance of being suspended
rate (%) (%) Sample size

Kansas City district schools

Cohort | 8th graders 0.55 (0.77) 14.8 (6.1) 457
Cohort Il 7th graders 1.35 (0.90) 5.33(6.7) 408
Cohort 1l 6th graders 1.12* (0.45) 6.76 (4.4) 755
Cohort IV 5th graders 1.07* (0.46) 16.9** (4.1) 519
Average across grades 1.04** (0.29) 11.4** (2.5) 2,138

Kansas City charter schools

Cohort | 8th graders 0.08 (0.72) 11.9 (6.9) 343
Cohort Il 7th graders 0.17 (0.78) 4.83 (7.4) 291
Cohort 11l 6th graders 0.82 (0.46) -1.03 (5.0) 457
Cohort IV 5th graders 1.69** (0.45) 8.95 (4.7) 443
Average across grades 0.89** (0.28) 5.64* (2.8) 1,534

Notes:  This table reports the estimated impact of the Kauffman School on attendance and suspensions. The
suspension results are marginal effects from logit models in which the outcome variable is an indicator for
receiving a suspension during the year. Standard errors are displayed in parentheses below each impact
estimate. The sample size represents the total number of Kauffman students and matched comparison
students entering each analysis. The bottom row in each section displays the average across grades,
weighted by the number of Kauffman students in each grade.

*Significantly different from zero at the 5 percent level.
**Significantly different from zero at the 1 percent level.
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