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Overview of Findings
An analysis of publicly available data for the 498 school districts in Pennsylvaniis teaga

e 11" grade PSSA performance in math and reading is slighgsitivelyassociated with total district
expenditures per studentvhichranged between$ 8,168- $29,512 per student, while holding other
contextual variables constant.

e 11" grade PSA performance in math and reading is not significantly associatednsttuctional
expenditures per student which rangedetween $ 4,276 $11,010 per student, with less thad percent
of variation in districievel PSSA proficiency attributableitstructional expenditures.

e 11™grade PSSA performance in math and reading is positivelstrongly associated with the
LISNOSyGF3S 2F O2YYdzyAaie NBaARSyl(ta 6AGK I o6l OKSft 2

e The percentage of minority students in a district has a moderate togtreegativecorrelation with the
percentageof students scoring advanced or proficient on thd' tade PSSA test.

e The percentage of students in lewcome households in a district has a moderate to strong negative
correlation with thepercentageof students scoring advanced or proficient on thé"igrade PSSA test.

e These patterns remain even when Pittsburgh and Philadelphia districts are excluded from the analysis,
suggesting that these are consistent patterns across the state.

e A morein depthstudyof 46 districts in PA and NJ suggests that there is a moderate positive relationship
between highedevel math course taking and L jrade PSSA test performance.

Previous work by the Math Science Partnership of Greater Philadelphia (MSPGP) revealsnspediments that
may account for whyve did not find an association betweaggregateper pupil instruction expenditures in a
districtand the percentage af1" gradePSSA math and readipgoficiency These impediments include:

¢ high turnover of skool district administrators

e inconsistency of policy and its implementation

o insufficient external monitoring and technical support

e disorganized data management, analysis and translation to action

e poor communication vertically and horizontally withindabetween schools and the district
e absence of coherent and aligne€lR curricula

e system incoherence

e lack of teacher staff capacity



Background for the Study
TheMath Science Partnersh{iMSP)rogram was established under the National Science Foumudat
Authorization Act of 2002 With over 80 awards granted since 2002, the MSP progsaarfederal research and
development effort to improve math and science education-ih2kschools by involving higher education,
especially disciplinary faculty in thasciences, and engineering. The MSPs have three specifit goals
e Ensuring that all students have access to, are prepared for, and are encouraged to participate and succeed
in challenging and advanced mathematics and science courses;

e Enhancing the quay, quantity, and diversity of the-K2 mathematics and science teacher workforce; and

e Developing evidencbased outcomes that contribute to our understanding of how students effectively
learn mathematics and science.

In 2003, the NSF awarded a $12.#ion grant to La Salle University to establish the Math Science Partnership of
Greater Philadelphia (MSPGP). Now in its sixth }y@8RGP is comprised of about 125 secondary schools in 46
Pennsylvania and New Jersey distfidtse science, mathematicand education faculties of 13 colleges and
universities, and the resources of a numloémon-profit organizations.A key feature of the MSP program is the

use of data and evidence. Beginning with the 2083academic year, the MSPGP was required tectdetailed

course enrollment and passing information on all its participating high schataita sets not normally collected

at the district or state level. Once the MSPGP collected math and science course enrollment data for each high
school,wewrd§ | a{ OK22f al K FyR {OASyOS {(F{dza wSLER2NI¢ 5
district and community census information. For example, we included racial and ethnic information, percentage

of students receiving free and reduced lunch,@&y i 3S 2F (KS O2YYdzyAide oSAGK |
district educational expenditures.

This study was originally intended to explore the relationship between course enrollment and passing rates and
performance on the Pennsylvafiand New Jeey 11"3 N>} RS & i1 68 YIGK FaasSaavySyida
districts. PSSA performance includes the percentage of students scoring advanced, proficient, basic, and below
basic for each districtf A y OS 6S KIFR I f NSF R& 20 (! ranypbidlic sBuicéshider©2 y i S
write the School Math and Science Status Repwog used these data to run a series of stepwise multiple
regression analysedhe regression coefficients all@d us to examine the unique effect of each variable while
holdingother variables constantFor both the analysis of the 46 MSPGP districts and the-stiale study, we
performed a forward stepwise linear regression witrcentageof 11" graders scoring advancepercentageof
11" graders scoring proficient or abovendpercentageof 11" graders scoring below basic on PSSA as the
dependent variables respectively, and the following variables as potential predictors:

o Percentagef economically disadvantaged students

o Percentagef white students
e Percentagofcommunie NBaARSyida ¢6AGK I o6 OKSf 2NDRa RS3AINBS
o Percentagef low-incomehouseholdsn the community

! (P.L. 107368), December 19, 2002

? http://www.nsf.gov/pubs/2009/nsf09507/nsf09507.htm

% See Appendix for the list of MSPGP partner districts

4 Pennsylvania adopted academic standards for Reading, Writing, Speaking and Listening and Matimeb®@&:sThe

annual Pennsylvani@ystem of School Assessment (PSSA) is a stadthsdd criteriorreferenced assessment adopted to
YSIF&adz2NBE aGdzRSyGaQ Iaidl Ay XiSyidentRirgradéskdBrough@lam §rade Caressésse®in NR a ¢
reading andmath and students ilgrades 5, 8 and 1dre also assessed in writin@gennsylvania Department of Education,

2009).
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e Revenueer student (in $1,000)
e Total pupil expenditurgin $1,000)
e Instructional expenditure per student (in $1,000)

For the 46 MSPGP district analysis, we alssidened the percerstgeof 11" graders who tookevel 3college
prep or above math courses, aritle percentageof 11" graders who tooktevel 4 or aboveollege prep math
courses.

As noted abog, wefocused on 11 grade proficiency on state tests as thetcome variable. Since the passaie

the No Child Left Behind A@ICLB)public schools and districts have increasingly strived to do well on such tests
because they have served as the focal point of accountability. In both Pennsylvania and Nelv JeiséydzR'S v (i & C
grade proficiency scores are used to assess high school perforpadimceigh controversy remains as to the
appropriateness of using mean absolute proficiency percentages on state tests to assess the performance of all
schools (KIm & Sunt&Yy' I vy HAanpO @ {OK22ta GKIFG FEFEAE G2 YI1S atb|
years are targeted as needing improvement. If the failure persists, these schools are subject to increasingly more
severe sanctions, including closure.

DespiteKS F20dza 2y ! ,tX FTNBY I ylFrdA2ylf LISNRLSOGADST 1t ¢
average, as evidenced by its National Assessment of Educational Progress (NAEP) math Scgrader(286) in

2007, which was 6 points higher than tladtthe nation's public schools. Of the 52 states and other jurisdictions

that participated in the 200783 N} RS I 44S44aVYSyids addzRRSydaqQ | @gSNI3IS &aod
those in 25 jurisdictions, not significantly different from thos@injurisdictions, and lower than those in 5

jurisdictions. The percentage of students in Pennsylvania who performed at or above th&N#fi&Entevel

was 38 percent in 2007. This percentage was greater than that in 2005 (31 percent) and in 18900

(USDOE, 2007). Nonetheless, it has proven difficult to make substantial gains in high Stgoadd PSSA test

scores. Currently f2grade NAEP is not given in Pennsylvania.

Our initial results examining the 46 MSPGP partner districts sti@nainexpectedly strong correlation between
GKS LISNOSyGF3IsS 2F LIS2LX S Ay (K@rcégol dgladestuderisi K |
scoring advanced (r=9Yand those scoring proficient or above (85).in the state math testPercentae of low-
income householdm the community also showed a strong negative correlation pétcentageof 11" grade
students scoring advanced (56). We further detected a modest correlation between™graders who are
advanced in math and the percege of 11" graders who have takeirevel 3 or above math course work (r= .47).
But when we looked at the association betweerf' itaders whascoredadvanced in math and district
instructional expenditures per pupile found nearly zero correlation (r62). Indeed, when we did a multiple
regression analysis, we saw a slightigativecorrelation between thepercentageof 11" graders advanced in
math and the expenditure or revenue per studgthtat is, the more that was spent, theorsestudents

performed, albeit slightly However we did find a weak positive correlation between institutional expenditures
per studentand percentageproficient or dove in 11" grade math (r = .19p our sample of 48@listricts.

Q1

Inasmuch as our sample was from #mitheastern Penndyaniasuburban area and pabf southern New
Jersey, wavondered if thesesame relationshipg 2 dz2f R 6S G(GNXzS AF ¢S t221SR 0
RAAGNAOGA® 2KAES 68 2yteé KFER 02 dzN#sGoobdisiNgsf as neighgti | v R
Pennsylvania nor New Jersey collect such data, we nonetheless could compile information about other contextual
variables, such as the amount of instructional expenditure per pupil in each district, SES, and the percentage of
LIS2LX S Ay GKS O2YYdzyAde gAGK | ol OKSt 2NRa RSINBSO
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11" grade math and reading PSBércentageproficient for each district in Pennsylvania with the following

602y GSEGdZ t ¢ GAGK I RA&UGNA

Eth Ol 2 NAR
Percentagef white students

Percentagef economically disadvantaged students

Percentage ¥

ol OKSt 2NRa&
Percentagef low-income households the community

Total pupil expenditurén the district

Instructional expenditte per student in the district

Summary of Findings

An analysis of publicly available data for the 498 school districts in Pennsylvania reveals that:

1. Total expenditure per student has a near zero correlation withdrade PSSA proficiency in math (r=
.005Y and a slightly negative correlation with"1grade PSSA proficiency in readirg-.027); the total

expenditure ranges from $ 8,168 to $29,512 per student.

RSANBS K2f RSNE Ay

Scatterplot of Total Expenditure per Student versus % of 11th Grade
Student Scoring Proficient or Above on PSSA Math, 2006-07 (N= 498

Districts)
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Scatterplot of Total Expenditure per Student versus % of 11th Grade Student
Scoring Proficient or Above on PSSA Reading, 2006-07 (N=498 districts)
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2. Total expenditure per student has a small positive corretatidth percentageof studentsBelow Basic on
both 11" grade PSSA math (r= .053) ardding tests (r= .094).

Scatterplot of Total Expenditure per Student versus % of 11th Grade
Student Scoring Below Basic on PSSA Reading, 2006-07 (N= 498 Districts)
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3. The magnitude of the relationship between instructional expenditure per pupil within a district and
student proficiency on 1 grade PSSA is vesynallfor both 11" grade PSSA math (r= .044) asdding
tests (r=.003as shown in the scatterplots below.

Scatterplot of Instructional Expenditure per Student versus Percent of

11th Graders Proficent or Above on PSSA Math, 2006-07 (N= 498
Districts)
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Scatterplot of Instructional Expenditure per Student versus Percent

of Students Proficient or Above on 11th Grade PSS5A Reading, 2006-
07 (N= 498 Districts)
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4, ¢KS LISNOSyidl3as
correlation with 11" grade PSSA performes in math (r= .554) and reading (r= .486).

Scatterplot of Percent of Residents with a College Degree versus
Percent of Students Proficent or Above on 11th Grade PSSA Math,
2006-07 (N= 498 Districts)
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Scatterplot of Percent of Residents with a College Degree versus
Percent of Students Proficient or Above on 11th Grade PSSA Reading,
2006-07 (N= 498 Districts)
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5. The percentage of minority students in a district has a modematgative correlatiorwith the percentage
of students scoring advanced or proficient on thd' fitade PSSA math (+379) and reading (r=475)
tests

6. The percentage of students in kimcome households in a district hastaong negative correlation with
the percentageof students scoring advanced or proficient on thé' ftadePSSA math (r=566) and
reading (r=.520)tests. °

Discussion

Policymakers are interested in finding ways to close the achievement gap between student groups as well as raise
the overall level of student achievement. Given the explosive growth of technology and global competition, there
is understandble urgency to better prepare young people for college and career success. However, at the high
school level, achieving these goals has been elusive in Pennsylvania. Student'R$&delderformance in

math over the past 8 years has improved onlytgligfrom 49% to 56% and remained virtually flat in reading.
Spending more money in the aggregate particularly in the face of large differences in pupil expenditures and
closing the per pupil expenditure gap would seem like a pnt@eucational as wellsalongterm economic
development policy. Yet, the results of our study show that aggregate district instructional expenditures which
ranged between $ 4,276$11,010 per student are, in fact, not associated witfl §lade PSSA proficiency in

either mathor reading, at least in 20087. The correlation is near zero and in some cases even slightly negative.

While our findings are admittedly only a snapshot of the relationship between per pupil expenditures®and 11
grade PSSA scores, other studies rexaamined whether student achievement rose after considerable added

public investment.The results do not support the assumption that increased spending necessarily improves
student performance.In New Jersey, Coate and VanderHoff (1999) found no rakitip betweeradditional

district expenditures and high school student achievement before and after the 1990 Abbott Il decision (which
resulted in substantially more state funds to poorer school districts). Ritter and Lauver (2003) analyzed the same
dataand concluded that the higher funding received by Abbott districts did not seem to improve student
outcomes. Simple resources are likely to be a necessary but not sufficient condition for improved teaching and
learning outcomes (Grubb, 2008; Yeh, 20(Hevious studies show that adequacy litigation can play a limited

role (as evidenced by small effect size) in a comprehensive education reform strategy (Glenn, 2009). Peevely and
Ray (2001) found that students in the school districts that prevailed isf Te& & S S Gfiaance (igafich

showed no consistent pattern of greater gains than students in the rest of the state, despite the infusion of
funding.

Such findings leave policymakers in somewhat of a conundrum. There is general agreement tigasuadsint

I OKAS@SYSyild YR AYLINRGAYI KAIK a0Kz22f 3ANF Rdzr A2y NI
and the long term economic vitality oféghCommonwealth. While the dafgesented in this paper suggest that
increasing aggregateducational expenditurewill not likely yield increasedl1” grade PSSgroficiendes, such

an interpretation does not capturthe possible effects of programs that have been implemented. The cautionary
note here is thatt is entirely possible that #aunderlying relationship between instructionekpenditures and

student achievement has been changing due to other factors and initiafdaeshere are not reliably consistent

® The analysis for these findinggludes the school districts of Philadelphia and Pittsburgh. However, it should be noted that
the patterns in all of these findings remain even when Pittsburgh and Philadelphia districts are excluded from the analysis

9



data sourcest presentto examine these possibilities. With this in mindhavalternatives are availabte
policymakers?

One alternative could be to question whether the™grade PSStest truly measures student achievement and

the totality of value high schoolsontributeto astudentQ development. Perhaps measusref other values of high

schools to student developmeitt addition to thel1™ grade PSS#estswould produce a positive correlation with
aggregatesS RdzOl A2yt SELISYRAGdINB & P CKIG AYIldANRI K28S@S
the presen use ofPSSA scords approximate student achievement in Pennsylvania.

A second alternative is to expand and refine the per pupil expenditure calculations in this study in the hopes of
showing a positive correlation betweeapecificper pupil expendiires andspecificdesirable high school

outcomes. For example, we did not assign weights to the expenditures based on geographical differences in the
cost of living. Such differences would manifest themselves in teacltsay saales, hence, greater expditures

per pupil in some regions may be more an effect of cost of living than specific instructional interventions. In
addition, our study did not look athangesn high school outcomes over time as a functiomtlodngesn per pupil
expenditures ovetime. Also we did notorrelate high school pgrupil expenditures with other kinds of high

school outcomes beyond standardized test performance. Perhaps these refinements would yield different results.
Perhaps not. Relant literaturedoes not give ulope that we would find anything materially different in the

results (Rebell2006).

A third alternative for policymakers is to focus on specific areas where increased expenditures are likely to prove
fruitful and thensponsor independentesearchto learnwhether such investments produceddlexpected

outcomes and if schow much of an effect resultegindat what cost? For example, studiesKindergarteners

have shown that children frofamilies with low socieconomicstatustypically enter schocdlreadyfar behind

their more advantaged counterparts. This achievement gap usually persists throughout-12iaikees (Lee

and Burkham, 2002). To counter this initial disadvantage, Southeast Delco School District with its diverse racial
ethnic studem population recently established an all day Kindergarten Center that focused on bringing all

students up to grade level. This past year, 82 percent of students entered first grade on grade level. Thus, from a
strategic standpointinvesting in preschal and Kindergarten at least in theory could make sense.

In our study of 20 middle schools in Pennsylvania and New Jersey that adopted anliageidymath program

coupled with substantial teacher professional development (180 hours), we found somdsscising their 8

grade PSSA and HSPA scores by 34% points as compared to comparably matched schools. However, some schoc
actuallydeclinedby the same amount when matched against similar schools. What made the differBase®

on 700 visits to elssrooms and schools, and dozens of administrative intesyi@a found thatthe differencesin

8" grade math student achievement on the PS8ds related to the degree of instructional leadership displayed

by the principal in getting teachers to accepidamplement the new math prograsas they were designed and

initially tested. Indeed, the research literature has accumulated strong evidence as to the critical role that

principal leadership plays in teacher practice and the learning environmentswbeithand Jantzi, 2000;

Hallinger, 2000; Gronn, 2002). Thus, investing in principal leadership development across the board as is the case
GAUK tSyyaeftodlyAlrQada LYALANBR [SIFRSNBKALI LINPAINIY oOtlL

In sum, our experience aralir analysis of the data suggests that the issue is not sihgelymuchmoney is made
available to districts so much as ithisw districts make use of the money that is made available to them.

10



Impediments to Improvement
For the past 6 years, tHdSPGMPasspentnearly$12.5 million aimed at increasing math and science achievement
and teacher preparatiowith a set of secondary schoolk our work we found eight structural impediments to
system improvemenor whether anyparticular programmatianitiative will be successfully implemented
Moreover, we suspecthiese impediments may be related to our findings regarding the lack of relationship
between increased aggregate educational spending arftigtdde PSSA performance. These impediments
include:

1. High turnover of school district administrators

a. We have noted a high level of instability in school district administration from superintendents to
principals and curriculum supervisors.

b. Even when senior leaders are committed to academic initiativés jntherent instability and the
general lack of systemic approach to district organization and goal alignment severely limits the
potential for success.

2. Inconsistent policy and its implementation

a. Inthe midst of school board, administrative atedcher turnoverpne of the major determinants
of actualizing school and student improvement is whether themissistency of policy and
fidelity of its implementation

b. If a district has goals and policies that are deeply and consistently embedabeatiout the
system, then changes in administrators and teachers are less likely to have a significant effect.

3. Insufficient external monitoring and technical support
a. The Pennsylvania Department of Education requires districts to submit vaulamusing

documents: Strategic, School Improvement, Teacher Induction, Technology, Special Education,
Professional Development and Finance.

b. PDE does not have the fieichsed capacity to work with districts on a regular basis to review
these plans for caent, consistency or practicality.

4. Disorganized data management, analysis and translation to action

a. Obtaining and processing student achievement and enroliment data from our district partners in a
usable and timely matter presents significatifficulties.

b. 'I:his is not due to any reluctance by administrators to honor data requests, but rather from their
RAAGNRAOGAQ 101 2F 2NBFYyATIFIGA2yFE OF LI OAde (2
5. Poorcommunicatiornvertically and horizontally within and between schools #mel district
a. District reports or performance data are not shared vertically or horizontally. At times all the
stakeholders in initiatives are not engaged uittistoo late for them to have meaningful input.
b. In some districts there are no opportuigds for comfortable or collegial discussions of issues, ideas
or questions that emerge at differergvels of district hierarchiesr across schools.
6. Absence of coherent and alignedlR curricula
a. This is often characterized by the lack of interregdarcity forits development in each of the
content areas.

b. There is not enough time allowed for the implementation of new curricula prior to expectations of
observable outcomes.

c. Fidelity of implementation of programs requires buyat all levels oftie school hierarchy, and it
requires training of supervisors so that classroom observations and evaluations are based on
pedagogical strategies that are congruent with the curriculum.

11



7. System incoherence

a. Some districts have too many initiatvéhatare not well coordinatedand areoften working at
Crosspurposes.

b. Several districts start an initiative one year and develop plans to continue that for several years
because full implementation takes multiple years, but then the next year a miéative or
directive takes its place.

8. Lack of teacher staff capacity
a. Some districts lack effective protocols for improving the hiring and mentoring of new teachers.
b. Some districts lack effective plans for effective, sustained, quality professievelopment.

RecommendationsA New Way Forward

Overcoming these impediments is a daunting task. It requires a new way of thinking about the challenges
associated with increasing student literacy and achievement. We recommend policy makers shbcdah$ider

the infrastructure that would be necessary to actually begin assessing in reliable and measurable ways the effects
of the waysthat funding is used to increase student performance.

Specific recommendations to address these impedimentstanacrease 11 grade proficiency include:

e Creating statewide and regional infrastructures for school improvement comprisegmbers from the
Pennsylvania Department of Education, Intermediate Unitk2 IKchools, community celhes and four
year publc and private higher education institutions, nonprofit research and educational organizational
and economic development and workforce entities.

e Encouraging school planning that is rooted in-biésed data and research that supports the
implementation ofStandards Aligned Systems.

e Enabling districts to create action plans based on a&tadf process and performandadicators that are
relevantto district action plans.

¢ Increasing the knowledge, understanding and use of existing research for efdistivet panning and
statewide policymakingy expanding the research base on educational proven programs, policies and
practices.

e Providing research design assistance to local distacéssist them in developingailture of evidence as
it relatesto new and existing program interventions.

e Brokering collaborations and partnerships to achieve any of the above goals especially in terms of linking
the Pennsylvania Department of Educatiorl, Kschools, community debes and fouyear publicand
private higher education institutions and the workforce.

The Commonwealth of Pennsylvania is uniquely suited to tackle the complex problem of educational reform
because it has university, ngofit, and economic and workforce development centers of expesdis®ess the

state that sit as untapped resources. Mobilizing and resourcing these centers could contribute significantly to the
science and art of school improvement as policymakers and educational leaders face the challenges of preparing
students for the21* century. Finally, leveraging the expertise available in the state against the backdrop of the
economic challenges facing tl@®mmmonwealth could providesefuland timelydirection for those charged with
making education policy and funding decisions.

12



Technical Notes

Design

This study relies primarily on distritdvel demographic and PSSA perfonoa data for the 20087 schoolear.

PSSA performance includesrcentage of students scoring advanced, proficient, basic, and below basic for each
district. For those thirteen MSPGP districts that are located in New Jersey, New Jersey System of School
Assessment (HSPA) data were used as achievement variables. District and community demographic data were
retrieved from multiple sources, including thehsol report card profiles at the state department of education
websiteas well asvww.schoolmatters.conandwww.schooldatadirect.org

The study was divided into twdpses. During the first phase, we analyzed the relationships between district
performance on the state testand a series of school and community demographic amdextual factors, using

data forthe 46 MSPGP districts. Specifically, the analysis fdaus¢he relationship betweepercentageof
advanced math course completion and student math proficiency during the-Qd@8hool year. During the

second phase, we extended the analysis to the entire state, including 498 secondary school distriets. Sinc
information on advanced course completion is not available on all the districts in the state, we focused on the
specific roles of demographic, socioeconomic, and financial factors in explaining student academic proficiency in
math and reading. Forwardepwise linear regression analysis, a standard statistical approach in social science,
wasapplied to both sets of analyseso that the unique contribution of each factor could be determined while
controlling for other variables. Variables withvplue ofless than .15 were added to the model and variables with
p-values greater than .15 were removed from the model. Tolerance index was used to control for
multicollinearity. Predictors with tolerance values less than .30 suggest multicollinearityeaademoved from

the model.

Descriptive Statistics

Table 1 presents the descriptive statistics of the key variables for the Phase | analysis. As shown in the table, there
is a high degree of variation in both demographic characteristics and academidgmoyfiacras districts

although Pennsylvanias a whole has a proficiency level above the national average. The variation exists even
across most of the suburban districkearing in mindhat Philadelphia City School District is not a partner district

of MSPGP. Therefore, it is worth the effort to investigate what factors account for the variations in student
achievement across districts.

Table 1. Descriptive Statistics of Key Variables in Phase | (MSPGP) Analysis.

Variable N Mean SD Minimum Maximum
% of 11" graders scoring Proficient an 44 60.9% 15.7% 25.5% 89.3%
Above on state math test
% of 11" graders scoring Advanced ol 40 2467% 12.6% 3.2% 64.7%
state math test
% of 11" graders enrolled in Level 3 0 38 68.7% 22.8% 22.9% 100%
above math courses
% of 11" graders enrolled in Level 4 o 39 33.9% 20.6% 1.7% 95.8%
above math courses
% of white students 44 716% 26.3% 2.2% 98.2%
% of economically disadvantaged 45 232% 204% 1.1% 73.3%
students
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