Factors Affecting

Academic Performance
January 2012

This presentation contains some financial thoughts that may have a bearing on
budget and contract discussions.



PSSA vs. Spending
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Here is a graph of per student spending on the X axis and average advanced
PSSA scores (grades 3-8,11) on the Y axis for the 61 Philadelphia area districts
in 2011. The districts with superior results are circled. Notice that there is little
correlation between per student spending and academic achievement for these
districts. We have the highest spending district (Lower Merion) and the lowest
spending district (Central Bucks) achieving similar academic results even though
Lower Merion spends twice as much. Further, when SAT scores are substituted
for PSSA scores the graph told the same story. What gives?

For those people who advocate for increased spending, the question becomes,
“What have Radnor and Lower Merion gained by their higher spending?”

For those who advocate restrained spending the question becomes, “Can we
learn something from Central Bucks or Unionville Chadds Ford?”

Note: PSSA and SAT scores are not the perfect measure of education.
However, they are the only universal quantitative measure of academic
achievement for Pennsylvania school districts. While these measures are not
perfect their use is far better than having no measures in place.



SAT vs. Spending
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Here is a graph of per student spending on the X axis and SAT scores on the Y
axis for the 61 Philadelphia area districts. Notice there is little correlation
between per student spending and SAT scores for these districts.



What Drives Academic Achievement?
(PSSA & SAT Scores)

« Demographic Factors
— Parent education (10%-72% Bachelor’s degree; TE 72%)
— Low income (3%-81% Low Income Students; TE 5%)
e School Factors
— Student to Teacher Ratio (10-30; TE 15.9)
— Spending per Student ($11.7K-$26.5K; TE $16.3K)
— Average Teacher salary ($53K-$91K; TE $80K)
— Average Teacher experience (9-19 years; TE 15)

— Average Teacher degrees (4.3-4.9; TE 4.8) (B=4, M=5,
EdD=6)

From the previous slide it doesn’t look like spending is correlated with academic
achievement. If not spending, what other factors might explain the wide
variation in academic achievement in the 61 Phila area districts?

At one end of the spectrum only 12% of the Chester Upland students scoring in
the advanced category while at the other end 71% of the UCF students are
scoring in the advanced category. There are SAT scores ranging from 1052 at
Chester Upland to 1754 at Tredyffrin Easttown. Each of the 61 districts has a
different mix of the Demographic and School factors. Essentially, there are 61
different “experiments” running every year to see what factors matters.

Statistical analysis (multi-factor regression) can be used to “tease out” the factors
that are important.

I've listed the factors that many would consider important. In parentheses are
the ranges of each factor and where TE resides in that range. Note that there
are demographic factors that are beyond our control and school factors that we
have control over.

Here are some questions we might ask-
What might happen to academic achievement if we decreased spending?

If we wanted to raise test scores would it make sense to hire teachers with more
experience?

What might happen to test scores if we increased the student to teacher ratio
(raised class size)?



Parental Education vs. PSSA
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This is an example of how the a multi-factor regression statistical analysis is
used to “look at” one factor that is significant. This is a graph of one factor,
Parental Education, that is highly significant when trying to explain PSSA test
scores. The Y axis again lists PSSA performance. The X axis lists the
percentage of the over 25 population having a college degree. Notice that most
of the points representing the 61 districts “hug the line”. If a district has a highly
educated population they can expect to have students that perform well on the
PSSA tests. The R-squared number at 76% is an indication of high correlation.



Spending vs. PSSA
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This is an example of how the a multi-factor regression statistical analysis is
used to “look at” one factor that is not significant. This is a graph seen before
with a factor, per Student Spending, that is not significant when trying to explain
PSSA test scores. Notice that the points representing the 61 districts “are not
close to the line”. There are high spending districts like Lower Merion that have
high academic achievement, but there are also low spending districts like Central
Bucks that, also, have high academic achievement. Increased spending is a
minor factor when trying to explain student achievement. The R-squared number
at 12% is an indication of low correlation. Increased spending would, most likely,
have a negligible effect on student achievement.



PSSA Statistical Model (JMP)
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This is a standard statistical analysis that uses the JMP software program
combining all the seven factors mentioned above — per student spending, etc..
Only two factors are significant - % low income and % college education and
those two factors alone can explain the bulk of the PSSA scoring. Those factors
are circled in red. For those experienced in statistical analysis the F ratio and
the Sum of Squares is high. Both factors, % low income and % college
education, are beyond the control of the District. Notice that all other factors, the
ones we have control over, are not significant — per student spending, class size,
teacher salary, teacher experience, teacher education. While popular opinion
might say that teachers with more experience, more degrees and higher salaries
are better able to educate our children, the data from the 61 districts in the
Philadelphia do not support that opinion.

In a previous slide we mentioned several high performing districts — Unionville
Chadds Ford, Lower Merion, Tredyffrin Easttown, Radnor, etc. Note that all
these districts have the following characteristics — low poverty (few free and
reduced lunch eligible students) and high parental education.



SAT Statistical Model (JMP)
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This is a statistical analysis of what factors affect SAT scores. Notice again,
that only two factors are significant - % low income and % college education.



What Drives Academic Achievement?
(PSSA & SAT Scores)

« Demographic Factors
— Parent education (10%-72% Bachelor’s degree; TE 72%)
— Low income (3%-81% Low Income Students; TE 5%)

e School Factors
— Stu to Teacher Ratio (10-30; TE 15,

rage Teacher degrees (4.3-4.9; TE 4.
EdD=6)

The results of the statistical analysis are nothing new to educational researchers.
They’ve known for years using multiple studies that parental education and
poverty are the two major factors affecting academic achievement. They’ve also
know for years that the school factors listed above, the only factors that school
directors typically control, have a relatively small effect on academic
achievement.



Balancing the Budget

» There is no evidence the increased
spending and more teachers will result in
improved academic achievement

» There is no evidence that decreased
spending and fewer teachers will result in
declining academic achievement

Contrary to popular belief, there is no evidence from the 61 districts that
spending or the number of teachers has a measureable effect on academic
achievement.

Note: PSSA and SAT scores are not the perfect measure of education.
However, they are the only universal quantitative measure of academic
achievement for Pennsylvania school districts. While these measures are not
perfect their use is far better than having no measures in place.
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Teachers

» Teachers are still the key

* The factors we measure (teacher education, teacher
pay and teacher experience) alfré NOt related to
teacher effectiveness

I'd be remiss if | didn't clarify the importance of our teachers. A casual
interpretation of the data might suggest teachers are unimportant. Quite to the
contrary!

Many might wonder why the teacher factors (teacher education, teacher pay and
teacher experience) in the prior analysis are not significant when determining
academic achievement. Haven't dozens of studies shown that teachers are the
key to delivering an excellent education? Haven't we all experienced the magical
influence that some teachers have had on our children? Haven’t we seen the
recent study reported in the NY Times that measures the long-term favorable
student outcomes derived from an above average teacher? “Big Study Links
Good Teachers to Lasting Gain”

Yes, teachers are the key to education, but the teacher factors we measure
(teacher education, teacher pay and teacher experience) and the ones used in
the statistical analysis are just not related to teacher effectiveness. The best
teachers are not necessarily the ones that have the most degrees, the most
experience and the highest pay. It's the reason the President is doing his best to
encourage states to rework teacher evaluation and compensation systems to
include performance based measures rather than relying on just degrees and
experience. It's the reason Governor Corbett is investing in value added
assessment for teacher evaluation.
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[ONIONVILLE CHADDS FORD SD

Total SAT
71

lor higher
5|

er ADM___|sal-CT__|sve-cT_|Eg-cT
160} 807]

[RADNOR TOWNSHIP SD

LOWER MERION SD

[WALLINGFORD-SWARTHMORE SD

[TREDYFFRIN EASTTOWN SD

[COLONIAL SO

[UPPER DUBLIN SD

ROSE TREE MEDIA SD

[JENKINTOWN SD!

[CENTRAL BUCKS SD

[WISSAHICKON SD

HATBORO HORSHAM SD.

[GREAT VALLEY SD

[GARNET VALLEY SO

WEST CHESTER AREA SD.

METHACTON SD

DOWNINGTOWN AREA SD.

HAVERFORD TOWNSHIP SD

LOWER MORELAND TOWNSHIP SO

[SPRING FORD AREA SD

[AVON GROVE SD

INORTH PENN SD

NEW HOPE-SOLEBURY SD

[SPRINGFIELD SD.

[ABINGTON SD.

PERKIOMEN VALLEY SD

[COUNCILROCK S

[UPPER MERION AREA SD

[QUAKERTOWN COMMUNITY SD

[CHELTENHAM TOWNSHIP SD

[OWEN J ROBERTS SI

[SPRINGFIELD TOWNSHIP SD

MARPLE NEWTOWN SD

PALISADES SD

PHOENIXVILLE AREA SD

[SOUDERTON AREA S

KENNETT CONSOLIDATED SD

PENNSBURY SD

PENNRIDGE SD

PENN-DELCO SD

[UPPER MORELAND TOWNSHIP SD

NESHAMINY SD

[UPPER PERKIOVEN SD

[OXFORD AREA SD

[CENTENNIAL SD

512,767] $73,850]

POTTSGROVE SD

[GCTORARA AREA SD

INTEREORO SD

BENSALEM TOWNSHIP SO

[COATESVILLE AREA SD

RIDLEY SD

MORRISVILLE BOROUGH SD

[CHICHESTER S

[UPPER DARBY SD

BRISTOL TOWNSHIP SO

NORRISTOWN SD

POTTSTOWN S

BRISTOL BOROUGH SD

[SOUTHEAST DELCO SD

[WILLIAM PENN SD

[CHESTER UPLAND SO

All data is from the
Pennsylvania
Department of
Education with the
exception of “Pop over
25 w Bachelor or
higher” which is from
the US Census Bureau
American Community
Survey
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