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Abstract

In this short paper, the author concisely demonstrate the math stagnations of the national aversges @ealanaver

the past 12 years (for PISA math) and 20 years (for TIMSS analtipyovide the evidencbased solution that can

overcome the math stagtimns completely within 1 administration using MMU 1 (to raise the worst half math average to
the best half math average) or MMU 0.5 (with the half of the capacity of MMUHg highlights of the demonstrations

are:

1) New Zealand along with virtually albther Engliskspeaking developed countrieshave been in deep math EDU
growth stagnations (and even declines) over the past 15 to 20+ years.

2) Almost uniform mattstagnations andleclines of all 8 jurisdictions in PISA math

3) A set of solution proposal calléddMU 0.5 or 1 (roughly boosting the jurisdiction or national math average by 0.6
0.7 Standard Deviation or 224 Standard Deviation respectively) compared to the traditional reforreim
Zealand which have failed to bring the concrete math EDU risdte past 1520 years at least.

4) MMULI1 can raise the national or provincial math average boosts equivalent of what takes more than 1 century.

5) The counterfactual boost by MMUL1 (indicated in yellow arrows) compared to the pa&d ¥Bars of the math
EDU dedhes or saturations dllew Zealand

Throughout the presentation, the author pthie yellow arrows that indicate roughly the equivalence between the math
IANPGGKE FNRY (GKS YIGKQ& Hp LISNDODSyiEAES G2 rThisidiSNOSYyiAft S3
demonstrate that the currently ongoing math stagnations in most of the developed (OECD) cogntitgast New

Zealand K &S 6S8Sy NBIFf FyR LISNAA&GSYG FOO2NRAY3 (G2 GKS YIGK
Report Cad) which is the longestunning national assessments of the USA that have participated in all major international
math assessments such as TIMSS, PISA and others before them. As such, the yellow arrows are meant to imply the math
growths with the hyperapid math reforms in just 2 years which is totally impossible otherwise by all means in the

history of math education. For the average jurisdictions, the Migdreforms may take-3 years and for the entirety of

New Zealandthis may take 3 yearsdepending on the levels of commitments and collaborations.
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Thevisual evidencesnath stagnations aredhne to stay unless some
radical solutions like MMU1 are embraced.
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view(those of PISA 20a2D15 and TIMESS 192615), focusing on the English
speaking countries

Throughoutin this paper | included the yellow arrows (which signifies the principle of MMUL1 to
rapidly boost the math poverty of the 25 percentiles (from the math poverty half) to about 75
percentile (to the math richer half). If the rapid supports antlaborations, we can make this
happen in 23 years for a district or city and8Byears for state or-% years for a country.

The color schemes | will use:

1 the yellow arrowfor the MMUL1 (to boost the math share 25 percentjer the average of
the mathpoorest half of the student populatiogto about 75 percentile share (or the
average of the math richest half of the student population).

1 vfor 1/2 of the MMUL (to boost from about 25 percentile to about 50
percentile), which is roughly alnt the math gains of the USA national average in 12955
(for 20 years) although the past 10 years had almost no gains in NAEP math.

The main reason that the author used these arrows is that the normal jurisdiction or national level
math boosts take mandecades at least if not over a century. Since the timeline data from the PISA
and TIMSS of 180 years are long enough to see the overall trends quickly, which are typically
almost flat (due to the math growth stagnations) and even declining in PISésinainthe OECD
countries, the yellow arrows can show the stark contrasts between the traditional reforms of the
nations over 12 decades (basically flat) vs. what MMU 0.5 or 1 can do (achieving what is normally
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needed half or over a century) in jusdears in each jurisdiction or for the entidew Zealandf
there are committed supports and collaborations.

The yellow arrows are consistently used throughout in this series because to see is to believe instead
of using the fancy jargons and equationssthiill explain what has been done and what is possible
without the excuses of the status quo.

The math stagnations from the EnglishlJS I { Ay 3 RS @St 2LISR 02 dzy i N.
1) Very little math growths of the national math average, especially for the Jagears for both
4" and 8" gradesNOT just for the USA, but for all of the Englisheaking countries

Quasi-horizontal TIMSS math growths past 20 years and what MMU1 is equivalentto do if implemented (Yellow Arrows)

TIMSS Math grade 4™ slow growths TIMSS Math grade 8™ slow growths
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The math d@rovvths of almost all Eng“sh NEW ZEALAND: PISA math trajectories; Math poverty

levels & percentile distributions 2000-2015 (entire history)

speaking countries (Not just the USA) in
PISA math 200Q2015?

Source: PISA website (accessed Decemhb \\\\ PR
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3) Math stagnations are here to stay and the tiny gains are illusions. Over the 2 decades (vertically),
there are little changes as you can see in these percentile diagrams. The yellow arrows indicate
the magnitudt of math growths from the 25percentile to the 7% percentile. Normally, this
may take 50100-200 years, but MMU1 can make this happen-8 years for a district; in-3
years for a state; in-8 years for a country. (You can see the little changes in 20 years hak. All
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the courtries listed here seem to bquasiverticaly straight.)
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Instructions: Read across the fow to determine if the row year higher (O] or
performancein the colamn year.

Exhibit 1.7;
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4) In all Englistspeaking developed countries (Canada Ireland Australia, New Zealand, and the
USA), Math is much worse than Reading according to PISA. Here from the PISA 2015.

2015 PISA AVERAGE SCORES

Reading Science Math

Singapore 535 Singepore NN 556 Srgacore EEE— 504
Hong Kong 527 Japan NN 538 Hong Kong IS 548
Canada 527 s34 Moceo IS 544
Findand 532 Toiwan IS 542
Ireland 21 53 Japan EE— 532
Estonia 519 Ching® IEEEESS— 531
Korea 57 Kores IENSSS——— 524
Japan $16 Switzeriand NENS—— 521
Nerway — 520

Germany Nethertands
Maceo IE— Oenmark  IEEE—— 511
Poiang  EE— Finland IEE— 511
Sioverss EE— Sloverss EEE—— 510
Netreciars:  E— il ——
Austrata z Germany IEEESS—— 506
Sweden  EE— o S 504
Dermark  — 3 504
Frarce TE— b
mm,“ a5
United Kingdom — 495
Th e EE— 4%
United States 94
Sosn EEE— 496 %4
Russis IR 495 g
China* IS 494 92
OECD Average IS 493 — 492
Switzeriand EEE— 492 Ee— a7
Latvia IS 458 I 4%
Crech Repubic: NN 487  ——
Croatia W= 437 L
Viet Nam I 457 C—— 434
P ————t ] ——— el
P — == 482
iceland I 482 479
Luxembourg I 481 S 418
Iorael EN—— 479 77
Buenos Aes IEEEES———I 475 475
Utuans EES—— 472 Inrael “r0
Hungery EEEESS——— 470 Unted States 470
Greece NSNS 467 Croatia NSNS 464
Chile MENSNNNN 459 Kazakhstan IS 460
Siovak Republc IS 453 Buenos Ares IS 456
— 4sS Greece W= 454

;
:

5) All developedEnglishspeaking countries and most of the Latin American countries have (much)
stronger reading scores than math scores by large margspgecially for the USA , Chile, Brazil,



Costa Rica, and Colombia in the stark contrasts against the top math EAstenncountries.

countries vs. the Horth-Eastern Asia

PISA 2015: Math dominance vs. others' by regions: English or Spanish

Math -Reading (PISA 2015) Math - Science

Chile [ -36
Colombia [ -35
Brazil -30
Dominican Republic -30
Costa Rica -27
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Ireland -17

Kew Zealand -14

Canada -11

Australia -9

United Kingdom -5

Spain -10 =7 -8
Portugal -7 -9 -8
Korea 7 & 7
Japan 16 -6 5
Haong Kong (China) 21 25 23
singapore ] 29 9 19
Macan (China) ES 15 ] 25
B-5-J-G (China) ] 37 14 | 25
Chinese Taipei E 15| 10 g ] 23

Source: OECD, PISA 20156 Database, Tables 1.2.4a, 1.2.6, 1.2.7, 1.4 43 and 1.5 4a

6) If the math stagnations are real, how long it takes even to reacB0%0 of what MMU1 aims to
do (assuming the math growth patterns of PISA math 2B016)? Here is my answer. In
virtually all developed OECD level nations, this will &3@&200 plus years according to history.

These show how many generations are needed to even boost the national math by 40-80% of what MMU1 can do.

Years it take to have the national math average growth by Yearsittake to have the nationalmath average growth by 1
0.5 Standard Deviation (PISA 2000-2015) in English, Standard Deviation (PISA 2000—2015} in ErwgllsIT,Spa|1|s|w,
Portuguese, or Korean speaking countries

Spanish, Portuguese, or Korean speaking countries
Years it take to have the national math igiag!'gmwth by 1 Standard Deviation (PISA 2000-2015)
:

Years it take to have the national math average growth by 0.5 Standard Deviation (PISA 2000-2015) .
* Average Annual Math score changge*{as 5 of 18tandard Deviation or PISA 100 ponts)
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PISA countries for math (for the average math growth trends 2000-2015) PISA countries for math (for the average math growth trends 2000-2015)

Over the past 20 years of math performance distributions have barely changed and since 2002, it has
gotten worse at least for the grad 4 math, if MMUL1 is implemented (with the yellow arrow), the
radical no chage in the quasvertical alignments can be suddenly quhsrizontal change within 4

years.



Range Inter-quartile

from range from
Mean mathematics Sthto 95th  25th to 75th
Year score Distribution of math tics achievement percentile percentile
2014 491 (2.3) I ] I 296 121
201 486 (2.6) 1 _— 274 13
2006 492 (2.4) 1 I 284 n7
2002 496 (2.2) —L | 273 na
1998 481 (5.9 - . (— 312 126
1994 469 (4.4) . 316 125
250 350 450 550 650 750
Percentiles of performance
[ T T
Sth 5th 75th 95th
. —=—

T

Confidence interval

Cradit: Caygill, R., Hanlar, V., & 5ingh, 5. (2018). Mathematics Year 5. Trends over 20 years in TIMSS,
Wellington: Ministry of Education

TIMSS math grade 4 (or year 5) distributions between the®5" percentiles.

TIMSS math grade 4 (or year 5) distributions between the@00" percentiles.

A most efficient and fastest solution to overcome the math stagnation
nationwide if implemented

If MMU 1 or MMU 0.5 is implemented nationwide in New Zealakbtralia,or Canada, the
seemingly impossible math growths are possible.















