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ABSTRACT

USLO.5 isdesigned to boost theity or state average school matévelsto advanceabout1 year
although it normally takes 180 yearsin most countries (according to PISA data)

USL1.0 isdesigned to boost the national average school nlatlelsto advanceabout2 yeas
although it normally takeat least 257earsand mostly half a centurgven if they are very lucky;
chances arat least 3640 years as the progress normally slows down significantly even for the
fastestgrowingstates or ountries for boosting the school math average.

This short paper is designed to provide some of the key infoomas to why the varioustates

and major cities should consider thESLO.25 or 0.5 pilot studies in 2015 as early as possible as the
costs wil be minimal compared to the colossal gains that ¢itg or thestate governments will

gain overthe rest of thiscentury. As the USL reforms for the states will la8tylears or so, our
projections will be 1.4.7x larger than Hanush&koessmann projeans.

1) USL 0.25 will boost the state school math averages by half a year and its Real GDP
contribution for the states are expected to be-8x than now by USL 0.5

2) USL 0.5 will boost the Real GDP contribution for the states at least 10x larger than now
(mog likely about 1316x larger).

3) USL 1.0 will boost the Real GDP contribution for the states at leg2[arger than now
(most likely about 280x largey.

We included the key data on the U.S. state math proficiency charts, stateslid®lsmath annual
growth rates.

NOTEFor more details, please visit our website/w.uslgoglobal.comparticularly
http://uslgoglobal.com/usll-0-5-0-25-pilot-proposalsto-nationalstate-and-city-governments/for
the education authorities.
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INTRODUCTION

The USL seriesill rely onthe following3 major aspectshe results from Eric Hanushek and
Ludger Woessmann (which we call HW rule) that says

1) that advancing about 0.5 standard deviation of croesntry school math assessment
scores such as PISA or TIMSS corresponds to 1% of the surplus Real (not nominal) GDP per
capita growths for the rest of the century;
2) that 0.5 Standard deviation is roughdgual to 1 year school math level differences
nationwide or statewide;
3) that normally speaking, at the national levete advance the national school math by 1
year takes a fewr severadecades in average or to advance by 2 years takes half a
centuryor morein the past history since 1960s at least, bt USL series will achieve
these over the next-5 years and inviting your state to start the first revolution.

The massive economic implications of USL 0.5 and 1 within short
years

In this sectionye reanalyze the charts from the World Bank paper by Hanushek and Woessmann
to present the tight correlation between the internationabgnitiveskill test results for math or

others vs. the Real GDP per capita growth rate. Throughout the over 1.5 degagers by

Hanushek and Woessmann, they have been consistently demonstrating that the national average
math scores particularlymore than any other cognitive skilihave the driving force for the Real
GDP growth rates.

For our purpose, if we use thaiesults, in general, roughly 1 standard deviation of national math
scores from PISA (or TIMSS, which corresponds roughly to 2 years of math level difference
corresponds to about 1:8% of the Real GDP per capita difference, which is exactly what USL1 is
trying to push.

In the following charts of Figure 4 and 5 from the World Bank Policy Research Working Paper, the
vertical axis show the Real GDP per capita annual growth rates and the horizontal axis is for the
international test scores (particularly masicores). They are designed in such a way that roughly
about 2.25 standard deviations roughly correspond to the 5.5 Real GDP per capita growth rate
differences. For the PISA tests, for instance, 0.5 standard deviation roughly corresponds to about 1
year ofschool math level difference. So this means that about 4.5 Real GDP growth rate difference
as the results were taken during 198000 (about 4 decades’ results).



Figure 4 Test scores, as opposed to years of schooling, have a p rful impact on growth

a. Impact of test scores on economic growth
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(Hanushek & WoBmann, 2007)

Figure 5 Test scores influence growth in both low- and high-income countries
a. Countries with initial income below mean
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(Hanushek & WoBmann, 2007)

You may wonder if thaverage math test scorefive the Real GDP growth rates or the other way
around. If the economic power drives the national average math scores or other cognitive skill res
from PISA or TIMS&c., then we expect more schoolings or expenditures pedsnt will drive the
higher international test scores like PISA or TIMSS, but that kinds of correlations are rather very w

you look at the charts below.

Figure 2 Each year of schooling is associated with a long-run growth increase
of 0.58 percentage points
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Source: Hanushek and W&Bmann (2007).

Note: This is an added-variable plot of a regression of the average annual rate of growth (in percent) of real GDP per
capita in 1960-2000 on average years of schooling in 1960 and the initial level of real GDP per capita in 1960.

(Hanushek & WoBmann, 2007)

The research reported here suggests that eacl
year of schoolig boosts longun growth by 0.58
percentage points (figure 2).

So about 7 years of schooling driving about 49
difference of Real GDP per capita difference
valid for over 40 plus years?

Not quite.



b. Impact of years of schooling on economic growth
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coef = 0264058, se = 07839797, t = .34

Source: Hanushek and W8Bmann (2007).

Note: These are added-variable plots of a regression of the average annual rate of growth (in percent) of real GDP
per capita in 1960-2000 on the initial level of real GDP per capita in 1960, average test scores on international student
achievement tests, and average years of schooling in 1960.

ARG = Argentina, AUS = Australia, AUT = Austria, BEL = Belgium, BRA = Brazil, CAN = Canada, CHE =
Switzerland, CHL = Chile, CHN = China, COL = Colombia, CYP = Cyprus, DNK = Denmark, EGY = Arab Rep. of Egypt,
ESP = Spain, FIN = Finland, FRA = France, GBR = United Kingdom, GHA = Ghana, GRC = Greece, HKG = Hong Kong
(China), IDN = Indonesia, IND = India, IRL = Ireland, IRN = Islamic Rep. of Iran, ISL = Iceland, ISR = Israel, [TA =
Italy, JOR = Jordan, JPN = Japan, KOR = Rep. of Korea, MAR = Morocco, MEX = Mexico, MYS = Mahvsu.NLD=
NMM&NDH-NOWNA-NMMMPﬂl-PmPﬂltPﬂm&m-P«mﬁﬂ. = Romania,
SGP = Singapore, SWE = Sweden, THA = Thailand, TUN = Tunisia, TUR = Turkey, TWN = Taiwan, URY = Uruguay,
USA = United States, ZAF = South Africa, and ZWE = Zimbabwe.

(Hanushek & WoBmann, 2007)

(Hanu$ek & WoBmann, 2007)

When Hanushek and #¢ssmann ran the
regressions with the cognitive skills (such as
math) out, it turns out the years of schoolings
make no big differences-7 of schooling years
make less than a quarter of 1% of Real GDP ¢
capita growth rate difference.

How about the national expenditures of
schools?

In the chart given here dmore cumulative
education expenditure per student barely maki
50 point difference in PISA which is like
advancing 1% surplus Real GDP per cdpigb
in PPP)

Box 2.1 A context for interpreting the performance of countries

= Figure 2.1a =

= Figure 2.1b =
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(OECEPISA, 2014)

If you look at the PISA 2012 data on the left side chart above tler€ISA score difference of about 1
year (between the score of 450 and 500) roughly corresponds to the GDP per capiendé{NOT
their growth rate)between 10 USD and 47 USD (in PB&)the correlation is first of rather weak (R
squared is 0.21) and the view for the GDP per capita to drive the test scores of math ocahéive
skills is quite weak.

If you look at the PISA 2012 data the right side chart abovieere, cumulative spending on education
(USD in PPP), the PISA score difference between 450 and 500 (about 1 year difference), which w
roughly corresponding to the 1% of Real GDP per cagitaesponds roughly to the difference betwee
100 USD and 20 USD, which is about 4x differendées €milar to the result above from 2004.

Now, if you put the Figure 2 and Figure 4 of this section togetbaghly 4% Real GDP per capita
difference onthe vertical axes correspond simultaneously to about 2 standard deviation of the nati
test scores (in this case, PISA math) and also to about 7 years of schoolings. Other studies seem
correspond to €12 years of schoolings, etc. If we use this egpondence here, we can estimate
roughly that advancing the 2 year school math levels (corresponding to roughly about 2% of Real
per capita growth boost) will correspond roughly to add 3.5 years of more schoolings nationally.

Figure 8 The share of students below 400 (“illiterate”), between 400 and 600, and above
600 varies noticeably across selected i
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The intimate connections: 1 year of average school math level

difference vs. the surplus 1% of Real GDP per capita growth rate

50 point of math difference on PISA is roughly equivalent tdlttiel school math schooling
difference. On the far right column it indicates that this difference will impact the extra 1% of Real
GDP growth rateThe second columns indicate how much will the U.S.A. Real GDP will be in 80
years.As the USL 0.5 roughlyroesponds except that their reform time projections are 20 or 10
years while the USL series reform times in the U.S.A. states wiltlye2rs USL 05nduced Real
GDP growth to the states that embrace will be not 8x larger than now (if the reformd @ake

years), but over 10x larger than nowhis is Real GDP, NOT nominal GDP groWwththermore,
HanushekWoessmann projections are rather conservative. In contrast, if there is no school math
reforms nationwide, the expected Real GDP of the U.S.A. ird8 will be roughl.5x3x larger

than now. In other words, the USL @reluced Real GDP growths of your states will be roughly or
at least 2x larger than without USL 0.5 reforms. On the other hand, if USL 1.0 is embraced by the
U.S. states, then the spius Real GDP will be 288x larger, averaging about 25x larger than
without.

Table 2. Present Value of future gains relative to current GDP

Speed of reform: Change in long-run growth rate
20 years 10 years (independent of duration of reform)
+25 points on PISA 308% 375% 0.50%
+50 points on PISA 664% 815% 0.99%
+20 percent more at 400 points 342% 417% 0.55%
+75 percent more at 400 points 1634% 2048% 2.05%

(Hanushek & Woessmann, 2011)

The following is a direct quote from thieJNESCO paper.
Results of Projections

“The results are displayed in Table 2. We show the overall results for eight separate reform paths.
Specifically we have a more modest and more aggressive reform plan for each of the goals (change
in average performance and improvement at the bottom eMde also in each instance consider a
20-year and a 1§ear reform path.

The most modest reform plan would call for improving average performance by 25 points (PISA

equivalent) or onequarter standard deviation, and it would do this improvement over a 20 ye

LISNAZ2R® !'a ¢l 06fS HXY GKAA aY2RSalé¢ NBFT2N)Y g2dAZ R @
were worth over 300 percent of current GDP. An aggressive program of 50 point improvement

over 20 years would have a present value of 664 percent of cuGé&xP.



The programs of improvement at the bottom end of the achievement distribution also have large
gains in the economy. A 20 percent improvement in the proportion of students reaching level 1
(i.e., reaching 400 PISA points) would yield higher GDH %842 percent of current GDP even
with a 20 year reform program. With a 4@ar reform, the gains would be over four times current
GDP.

Table 2 also suggests how long run growth will change with improved achievement. At the low end
of the table, a 250int improvement in scores will lead to %2 percent higher annual grawth
enormous amount when compounded over tliietime of somebody born today.

(Hanushek & Woessmann, 2011)

Real GDP per capita growth induced by USL liloeveext half a century

The past GDP per capita (in PPP) growth data

Please note that the USA per Capita GDP (PPP) increased roughly 3 times over half a century, but
at the current rate Real GDP per capita rate of now (about 1.5%) will only 2x ovesxih&n

years. Now, consider that Real GDP per capita induced by USL 1 will roughly halve the doubling
time. So even with the very conservative estimates of Hanusfe&smann, it will 3.5xx, and

with the very rapid USL 1 reforms, it will-6x larger tha now.
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Source: CISCO

EXPENDITURES(ON ERNATIONAL MATH EDUCATION

The OECD total GDP is about 50 Trillion US$ annually as e2@08.4So 230 billion USD annually

is about 0.5% of their entire GDP. The U.S.A. spend even more money than most of other OECD
countries. This 0.5% is only the public spending. So if you dsttimaentire K12 expenditures on
math education, including all the private expenditures, tutoréiig, we can easily estimate this to

be about 0.71% of GDP, edging to half a trillion USD annuallth this much money spent, how

8



are the OECD countrigsogressing in their national school math tests in crosgntry math
assessment®

OECD countries inves e

education in schools. While this is a major investment, the returns uf the
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Figure 13: Imagining the Future of Education Spending Worldwide—An Extrapolation to 2030

Source: It was adapted from CISCO. Pl 12 magning e Fureof .
(CISCO, 2007) Source Itwas adapted from CISCO

Education and Economic Growth 2007.
(CISCO, 2007)
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Annualized progress of math proficierfieyernational and nationgl

In this section, we can see that over the past 15 years or so, the NAEP data reveal that the U.S.A.
average school math levels have progressed at the thtibl year national average math

progress takes 136 years. According to PISA growth ré26032012) however, the U.School

math will advance 1 year needs many decades to rdaefis start with the NAEP results first.

“Comparisons across Countries

Let us first consider in absolute terms the overall gains on NAEP that provide the benchmark
against which every state and all foreign jurisdictions are compared. Americans will be pleased to
learn that the performance of U.S. students in 4th and 8th giadeath, reading, and science
improved noticeably between 1995 and 2009. Using information from all administrations of NAEP
tests to students in all three subjects over this time period, we obstraestudent achievement

in the United States isstimated to have increased by 1.6 percent of a standard deviation (std.
dev.) per year, on average. Over the 14 years, these gains equate to 22 percent of a.5td. dev

(Peterson, Woessmann, & Hanushek, Achievement Growth: Intern&timolU.S. State Trends,
2012)

Annualized progress of math scaregernational(in PISA)

In PISA math, 50 points roughly correspond to 1 year school math difference in avéname.

look at the PISA 2012, at least for PISA, the majority oftdearhave deteriorated and the U.S.A.
progressed at the rate that will take half a century to reach 50 extra points (which is equivalent to

9



progress with the national math by about 1 year) of PISA in math. This is much worse than NAEP's
average math scoeeprogress in the U.S. math, which will take aboufL@&%ears to gain 1 year
level math nationwide.

Source: PISA 2012 Results in Focus: WhataBolds know and what they can do with what they
know

(OECEPISA, 2014)

Theclosecrosscountry correlation between average PISA and TIMSS test scores

The USLL1 tries to collaborate with international math assessments in near flrtuhgs chart, we
can see there is a close correlation between the test scores of PISA and TIMSS for instance.
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