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Overview

ÅIntroduction to randomness, volatility, 
underlying performance, and luck

Å¢ƘŜ ŎƻƴŎŜǇǘ ƻŦ ά[ǳŎƪ {ŎƻǊŜέ

Å¢ŜǎǘƛƴƎ ǘƘŜ ά[ǳŎƪ {ŎƻǊŜέ ƘȅǇƻǘƘŜǎƛǎ

ÅImplications for educators and policy makers



Entry Task

ÅwŜŀŘ ά/ƻƭŜ IŀƳŜƭǎ ŀǎ 
ƎƻƻŘ ŀǎ ŜǾŜǊέΦ

ÅDiscuss with a neighbor 
how the concept of luck 
as expressed in the 
article may relate to 
proficiency tests.



Randomness

! 5ǊǳƴƪŀǊŘΩǎ ²ŀƭƪΥ Iƻǿ wŀƴŘƻƳƴŜǎǎ wǳƭŜǎ hǳǊ 
Lives, by Leonard Mlodnow

ÅGames of chance

ÅMovie producers

ÅPilot training

Å{ǇƻǊǘǎ LƭƭǳǎǘǊŀǘŜŘ άƧƛƴȄέ



Test Volatility

Volatility in School Test Scores: Implications for Test-
Based Accountability Systems, Kane & Staiger
(2002)

ÅThree sources of volatility
ïSampling variation (avg. grade level n=68)

ïUnreliable measures

ïOther factors (distractions, illness, etc.)

Åά²Ŝ ŜǎǘƛƳŀǘŜ ǘƘŀǘ ƳƻǊŜ ǘƘŀƴ тл ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ 
variance in changes in test scores for any given 
ǎŎƘƻƻƭ ŀƴŘ ƎǊŀŘŜ ƭŜǾŜƭ ƛǎ ǘǊŀƴǎƛŜƴǘΦέ



Two relevant concepts

ÅTrue score

ïThe construct for the actual performance ability of 
a subject, free of measurement error

ÅStandard error of measure (S.E.M.)

ïA range above and below the observed score that 
likely contains the true score 

ï95% of scores fall within one S.E.M. (+/-) 

ï99% of scores fall within two S.E.M. (+/-) 



WASL Technical Report; Source: OSPI



WASL Technical 
Report; Source: 
OSPI



WASL Standard Error of Measure (2008)

Compiled from WASL Technical Reports, 
available from www.k12.wa.us

http://www.k12.wa.us/


How distributions affect scores on 
proficiency tests

Source: OSPI Report Card



The distribution of scores influences 
the sway of scores within 1 SEM

Platykurtic Distribution Leptokurtic Distribution



With jagged distributions, proficiency 
scores can misrepresent performance

Statewide 3rd Grade Reading Highline SD 3rd Grade Reading



LŦ ȅƻǳ ǎǘŀǊŜ ŀǘ ǘƘŜǎŜ ƭƻƴƎ ŜƴƻǳƎƘΧ
Χȅƻǳ ǎǘŀǊǘ ǎŜŜƛƴƎ ǘƘƛƴƎǎΗ

!¢ϧ¢Ωǎ άaƻǊŜ ōŀǊǎ ƛƴ ƳƻǊŜ ǇƭŀŎŜǎέMount Rainer



Middle School Example

2007 Reading (48% Proficient) 2009 Reading (30% Proficient)



²ƻǊƪƛƴƎ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ά[ǳŎƪέ

ÅOutcomes that do not reflect underlying 
performance due to normal statistical 
variation

ÅLǘŜƳǎ ŀǘǘǊƛōǳǘŜŘ ǘƻ άƭǳŎƪέ Ŏŀƴƴƻǘ ōŜ 
attributed to a repeatable skill



LƴǘǊƻŘǳŎǘƛƻƴ ƻŦ ά[ǳŎƪ {ŎƻǊŜέ

ÅThe percentage of students within one standard 
error of measure (S.E.M.) of the cut score who 
score at proficiency.

ÅFor example, with a S.E.M of +/- 7 points, the luck 
score would be the percentage of students 
scoring from 393 to 407.  If 10 students fall in that 
range, and 8 scored at 400 or better, the luck 
score would be 80%.

ÅCƻǊ ǿǊƛǘƛƴƎΣ ǿŜ ǳǎŜ ǎŎƻǊŜǎ ƻŦ у ŀƴŘ ф ŦƻǊ ǘƘŜ άƭǳŎƪ 
ȊƻƴŜέΤ ǎǘǳŘŜƴǘǎ ǿƘƻ Ƨǳǎǘ ōŀǊŜƭȅ ǇŀǎǎŜŘ ƻǊ ƴƻǘΦ



Luck Score Hypothesis

Our hypothesis is two-fold:
ÅThat luck scores do not reflect repeatable skills, 

that they truly are random
ÅThat variation in luck scores meaningfully affects 

overall school proficiency test scores

ΧŀƴŘ ǘƘǳǎΣ ǘƘŀǘ ǎƻƳŜ ƻŦ ǘƘŜ ŦƭǳŎǘǳŀǘƛƻƴ ƛƴ 
proficiency test scores can be attributable to luck, 
rather than substantive performance changes in 
schools.



Selection of Cases

Å¦ǎŜŘ ŀ άǇǳǊǇƻǎŜŦǳƭ ǎŀƳǇƭŜέ ŀǇǇǊƻŀŎƘ

ÅChose elementary to increase the sample size 
of schools

ÅSelected writing at 4th grade (only option)

ÅSelected math at 5th and reading at 6th based 
on consistency and clustering around 
proficiency



Percent of Student Population within 1 SEM of Meeting Standard 
Spring 2009 HPS Elementary

School

6th Reading 4th Writing 5th Math AvgAll  Grades All Subjects (not 
weighted)

BEVERLY PARK 25.00% 53.33% 19.23% 26.12%
BOW LAKE 14.49% 23.29% 18.81% 18.00%

CEDARHURST 21.43% 46.67% 22.64% 27.51%

DES MOINES 16.98% 40.58% 21.15% 24.45%

GREGORY HEIGHTS 17.14% 31.76% 26.09% 24.37%
DISTRICT 20.73% 24.00% 18.60% 18.50%
HILLTOP 23.46% 26.83% 15.85% 21.15%

MADRONA 21.79% 38.24% 14.86% 26.15%
MARVISTA 14.93% 23.26% 10.39% 17.86%

MCMICKEN HEIGHTS 23.94% 33.33% 17.46% 23.47%
MIDWAY ELEMENTARY 17.78% 40.00% 23.21% 21.98%
MOUNT VIEW 19.23% 31.82% 13.43% 21.17%

NORTH HILL 26.53% 44.30% 19.48% 25.31%
PARKSIDE ELEMENTARY 17.35% 43.33% 17.95% 25.00%

SEAHURST ELEMENTARY 28.57% 26.56% 25.00% 24.79%
SHOREWOOD ELEMENTARY 29.09% 30.91% 13.73% 24.08%

SOUTHERN HEIGHTS ELE 32.00% 55.93% 18.18% 25.88%
WHITE CENTER HEIGHTS 23.08% 31.51% 22.73% 24.89%
DISTRICT 21.70% 35.18% 18.63% 23.13%



Percent of Student Population within 1 SEM of Meeting Standard 
Spring 2009 HPS Middle Schools

School 7th

Reading
7th Math 7th

Writing
8th

Reading
8th Math 8th

Science

CASCADE MIDDLE SCHOOL 38.20% 13.87% 32.90% 29.53% 18.85% 22.18%

CHINOOK MIDDLE SCHOOL 30.00% 11.20% 29.61% 26.29% 13.81% 14.35%

PACIFIC MIDDLE SCHOOL 29.49% 12.99% 19.37% 26.51% 17.53% 21.57%

SYLVESTER MIDDLE SCH 33.51% 13.59% 38.32% 27.76% 22.69% 23.47%

DISTRICT 32.52% 13.13% 30.12% 27.53% 18.76% 20.98%



6thDǊŀŘŜ wŜŀŘƛƴƎ ά[ǳŎƪ {ŎƻǊŜǎέ
Shading indicates relative standing within column

SchoolName 2006 2007 2008 2009

BEVERLY PARK ELEM AT 42.86% 69.57% 54.17% 91.67%

BOW LAKE ELEMENTARY 78.57% 57.89% 57.14% 50.00%

CEDARHURST ELEMENTAR 92.86% 56.25% 60.00% 75.00%

DES MOINES ELEMENTAR 65.38% 65.22% 83.33% 66.67%

GREGORY HEIGHTS ELEM 50.00% 76.00% 59.09% 66.67%

HAZEL VALLEY ELEMENT 45.83% 72.73% 66.67% 70.59%

HILLTOP ELEMENTARY 66.67% 68.00% 60.00% 52.63%

MADRONA ELEMENTARY 57.89% 65.38% 68.18% 64.71%

MARVISTA ELEMENTARY 72.22% 78.57% 63.16% 80.00%

MCMICKEN HEIGHTS ELE 62.50% 46.67% 50.00% 52.94%

MIDWAY ELEMENTARY 50.00% 52.38% 58.33% 87.50%

MOUNT VIEW ELEMENTAR 48.15% 68.42% 54.55% 80.00%

NORTH HILL ELEMENTAR 72.00% 70.37% 50.00% 50.00%

PARKSIDE ELEMENTARY 60.00% 33.33% 66.67% 70.59%

SEAHURST ELEMENTARY 62.50% 77.78% 75.00% 65.00%

SHOREWOOD ELEMENTARY 71.43% 80.00% 53.85% 87.50%

SOUTHERN HEIGHTS ELE 57.14% 85.71% 41.67% 43.75%

WHITE CENTER HEIGHTS 42.11% 80.00% 69.57% 80.00%



Marvista Elementary



White Center Heights Elementary



5thDǊŀŘŜ wŜŀŘƛƴƎ ά[ǳŎƪ {ŎƻǊŜǎέ
Shading indicates relative standing within column

SchoolName 2006 2007 2008 2009

BEVERLY PARK ELEM AT 83.33% 37.50% 75.00% 60.00%

BOW LAKE ELEMENTARY 100.00% 78.57% 66.67% 47.37%

CEDARHURST ELEMENTAR 58.33% 40.00% 53.33% 41.67%

DES MOINES ELEMENTAR 64.71% 64.29% 76.47% 36.36%

GREGORY HEIGHTS ELEM 43.48% 83.33% 60.00% 55.56%

HAZEL VALLEY ELEMENT 41.18% 87.50% 52.63% 43.75%

HILLTOP ELEMENTARY 46.67% 66.67% 61.90% 53.85%

MADRONA ELEMENTARY 41.18% 77.78% 75.00% 27.27%

MARVISTA ELEMENTARY 66.67% 76.00% 72.73% 62.50%

MCMICKEN HEIGHTS ELE 68.75% 50.00% 31.58% 45.45%

MIDWAY ELEMENTARY 37.50% 60.00% 60.00% 53.85%

MOUNT VIEW ELEMENTAR 50.00% 75.00% 80.95% 66.67%

NORTH HILL ELEMENTAR 66.67% 75.00% 67.86% 60.00%

PARKSIDE ELEMENTARY 46.15% 27.78% 71.43% 71.43%

SEAHURST ELEMENTARY 58.82% 68.18% 83.33% 26.67%

SHOREWOOD ELEMENTARY 27.27% 53.85% 63.64% 42.86%

SOUTHERN HEIGHTS ELE 90.91% 77.78% 66.67% 50.00%

WHITE CENTER HEIGHTS 30.00% 42.86% 68.42% 53.33%



4thDǊŀŘŜ ²ǊƛǘƛƴƎ ά[ǳŎƪ {ŎƻǊŜǎέ
Shading indicates relative standing within column

SchoolName 2006 2007 2008 2009

BEVERLY PARK ELEM AT 48.00% 50.00% 51.85% 32.50%

BOW LAKE ELEMENTARY 50.00% 64.29% 43.75% 58.82%

CEDARHURST ELEMENTAR 51.52% 23.81% 52.00% 42.86%

DES MOINES ELEMENTAR 47.83% 54.55% 48.15% 64.29%

GREGORY HEIGHTS ELEM 65.22% 60.71% 51.72% 55.56%

HAZEL VALLEY ELEMENT 57.14% 68.75% 48.00% 50.00%

HILLTOP ELEMENTARY 56.41% 57.89% 47.22% 31.82%

MADRONA ELEMENTARY 48.72% 66.67% 41.67% 42.31%

MARVISTA ELEMENTARY 65.00% 58.82% 70.00% 55.00%

MCMICKEN HEIGHTS ELE 70.00% 57.89% 50.00% 52.94%

MIDWAY ELEMENTARY 22.73% 54.55% 58.33% 55.56%

MOUNT VIEW ELEMENTAR 58.06% 46.88% 53.57% 42.86%

NORTH HILL ELEMENTAR 57.58% 53.13% 41.38% 48.57%

PARKSIDE ELEMENTARY 74.07% 65.63% 68.75% 46.15%

SEAHURST ELEMENTARY 55.17% 71.43% 69.57% 41.18%

SHOREWOOD ELEMENTARY 61.54% 57.89% 61.11% 58.82%

SOUTHERN HEIGHTS ELE 66.67% 71.43% 50.00% 60.61%

WHITE CENTER HEIGHTS 44.44% 34.78% 41.18% 60.87%



R² = 0.3525
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Luck Score Change (X) vs. WASL Score Change (Y) 6th Grade Reading
54 Observations: 18 Schools x 3 Years (2006-2007, 2007-2008, and 2008-2009)

p < .01



R² = 0.1631
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Luck Score Change (X) vs. WASL Score Change (Y) 5th Grade Math
54 Observations: 18 Schools x 3 Years (2006 to 2007, 2007 to 2008, and 2008 to 2009)

p < .01



R² = 0.1727
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Luck Score Change (X) vs. WASL Score Change (Y) 4th Grade Writing
54 Observations: 18 Schools x 3 Years (2006 to 2007, 2007 to 2008, and 2008 to 2009) 

p < .01



Limitations

Generalization

ÅTests with skewed distributions are not likely 
to show similar results

ÅOnly one district is included in this data (need 
replication)



Limitations

Non-significant Results

ÅWe tried two other approaches that did not yield 
significant results

ÅSimply removing students within one S.E.M. and 
recalculating results did lessen variability

ÅCorrelating luck scores and overall scores, or luck 
scores and change in overall scores did not yield 
meaningful results in all subjects
ïOnly correlating change in luck scores with change in 

overall scores yielded significant results



Implications

Score reporting and transparency

ÅLuck scores and changes in luck scores should 
be included in the main reporting of state 
proficiency test scores



Implications

Accountability Systems 

ÅMust consider luck scores by one or more of 
the following means:
ïBase accountability systems on continuous 

variables, rather than binary or categorical 
variables

ïRequiring multiple measures, or multiple years, 
prior to high stakes decisions

ïAdjusting statistically to neutralize luck



Implications

Educators

Å¦ƴŘŜǊǎǘŀƴŘ ǘƘŀǘ Ƴŀƴȅ ǎǘǳŘŜƴǘǎΩ ǘǊǳŜ ǎŎƻǊŜ 
falls within one S.E.M. of the proficiency cut 
(nearly a coin-flip if they will pass)

ÅNot assign supports or make high stakes 
decisions based on a single proficiency score

ïBetter to use a continuous scale



Conclusions

Å On proficiency tests with relatively normal distributions, significant 
percentages of students will fall within one S.E.M.

Å The distribution of students within one S.E.M. who score as 
proficient reflects statistical variation ςschools do not consistently 
exceed or lag grade level averages

Å The relationship between change in luck score and change in overall 
score is significant and meaningful
ï154 total observations averaged  R2 of .23  (based on individual WASL 

test results of .35, .17, and .16)

ÅWe need a luck score to measure and communicate variability that 
is attributable to statistical fluctuation

Å Policy makers and educators should insulate their actions from 
variation based on luck



Leonard Mlodinow on Randomness

ÇExtraordinary events do not always require 
extraordinary causes. Given enough time, they 
can happen by chance. Knowing this, 
MlodinowǎŀȅǎΣ άǿŜ Ŏŀƴ ƛƳǇǊƻǾŜ ƻǳǊ ǎƪƛƭƭ ŀǘ 
decision making and tame some of the biases 
that lead us to make poor judgments and poor 
choices ... and we can learn to judge decisions 
by the spectrum of potential outcomes they 
might have produced rather than by the 
ǇŀǊǘƛŎǳƭŀǊ ǊŜǎǳƭǘ ǘƘŀǘ ŀŎǘǳŀƭƭȅ ƻŎŎǳǊǊŜŘΦέ 

άIƻǿ wŀƴŘƻƳƴŜǎǎ wǳƭŜǎ hǳǊ ²ƻǊƭŘ ŀƴŘ ²Ƙȅ ²Ŝ /ŀƴƴƻǘ {ŜŜ LǘέΣ {ŎƛŜƴǘƛŦƛŎ !ƳŜǊƛŎŀƴΣ hŎǘƻōŜǊΣ нллу
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