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Background	
  
•  CESE,	
  is	
  a	
  non-­‐profit,	
  non-­‐parGsan	
  501(c)3	
  
corporaGon	
  

•  Members	
  include	
  NaGonal	
  Laboratory	
  reGrees,	
  
industrial	
  scienGsts,	
  educators,	
  Parents,	
  college	
  
professors,	
  etc.	
  

•  CESE	
  has	
  analyzed	
  New	
  Mexico	
  public	
  educaGon	
  
data	
  for	
  over	
  a	
  decade	
  	
  
– We	
  have	
  categorized	
  school	
  performance	
  in	
  terms	
  of	
  
comparison	
  to	
  standards	
  and	
  with	
  respect	
  to	
  
demographically	
  neutral	
  expectaGons	
  

•  CESE’s	
  primary	
  focus	
  is	
  to	
  help	
  improve	
  schools	
  using	
  
New	
  Mexico	
  data	
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Our	
  Goals	
  

•  To	
  help	
  every	
  student	
  achieve	
  their	
  potenGal	
  
•  To	
  show	
  school	
  personnel	
  HOW	
  they	
  can	
  
improve	
  student	
  performance	
  

•  To	
  use	
  research-­‐based,	
  mathemaGcally-­‐sound,	
  
New	
  Mexico-­‐specific	
  data	
  to	
  create	
  an	
  easy	
  to	
  
understand	
  improvement	
  method	
  	
  that	
  does	
  not	
  
use	
  “silver	
  bullets”	
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Another	
  CESE	
  Goal	
  

•  To	
  clarify	
  how	
  anyone	
  can	
  use	
  tradiGonal	
  
informaGon,	
  such	
  as	
  NMSBA	
  (New	
  Mexico	
  Standards	
  
Based	
  Assessment)	
  test	
  scores	
  
–  	
  to	
  compare	
  their	
  school	
  to	
  standards	
  
–  	
  to	
  compare	
  school	
  to	
  school	
  with	
  respect	
  to	
  the	
  overall	
  
achievement	
  of	
  their	
  students	
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The	
  Current	
  Situa)on	
  

•  The	
  New	
  Mexico	
  ABCDF	
  Schools	
  RaGng	
  Act	
  says	
  
that	
  New	
  Mexico	
  schools	
  will	
  be	
  graded	
  and	
  
provides	
  some	
  guidelines	
  
–  The	
  Public	
  EducaGon	
  Department	
  (PED)	
  has	
  
established	
  a	
  grading	
  process	
  for	
  the	
  Act	
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CESE	
  Observa)ons	
  of	
  the	
  PED	
  
Grading	
  Process	
  

–  The	
  PED	
  results	
  do	
  not	
  provide	
  a	
  method	
  to	
  show	
  
schools	
  HOW	
  to	
  improve	
  

–  The	
  PED	
  process	
  is	
  complex	
  
–  The	
  PED	
  process	
  apparently	
  uses	
  subjecGvely	
  
determined	
  weights	
  and	
  a\empts	
  to	
  combine	
  some	
  
incompaGble	
  elements	
  

–  The	
  PED	
  method	
  does	
  not	
  provide	
  a	
  path	
  to	
  
improvement	
  by	
  accommodaGng	
  for	
  those	
  factors	
  
schools	
  have	
  no	
  control	
  over	
  that	
  impact	
  performance	
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Complica)ons	
  
•  Policy	
  makers,	
  business	
  people	
  and	
  the	
  general	
  
public	
  want	
  quick,	
  simple	
  soluGons	
  to	
  improve	
  
educaGon	
  
–  The	
  naGon	
  has	
  used	
  those	
  techniques	
  for	
  three	
  
decades	
  –	
  since	
  “NaGon	
  at	
  Risk”	
  –	
  with	
  li\le	
  to	
  no	
  
improvement	
  

•  The	
  Federal	
  Government	
  does	
  not	
  use	
  research-­‐
based,	
  mathemaGcally-­‐sound	
  methods	
  to	
  
address	
  long-­‐range	
  improvement	
  of	
  schools	
  
–  This	
  causes	
  states	
  to	
  tell	
  schools	
  to	
  “get	
  be\er” 
without	
  explaining	
  HOW	
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An	
  Alterna)ve	
  Approach	
  
•  CESE	
  has	
  developed	
  a	
  method	
  that	
  uses	
  New	
  
Mexico	
  data	
  to	
  establish	
  a	
  “Measure	
  of	
  
Merit”	
  for	
  schools	
  

•  The	
  method	
  avoids	
  subjecGve	
  guesswork	
  and	
  
guarantees	
  that	
  known	
  factors	
  beyond	
  
schools’	
  control	
  are	
  completely	
  removed	
  

•  The	
  method	
  accounts	
  for	
  demographic	
  factors	
  
the	
  school	
  has	
  no	
  control	
  over:	
  

ü  Minority	
  populaGon	
  
ü  Students	
  learning	
  English	
  
ü  Students	
  with	
  disabiliGes	
  
ü  Poverty	
  levels	
  
ü  Student	
  mobility	
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•  Poverty	
  by	
  itself	
  is	
  not	
  a	
  major	
  factor	
  for	
  performance	
  in	
  New	
  Mexico	
  
schools	
  

•  Minority	
  status	
  by	
  itself	
  is	
  not	
  a	
  large	
  factor	
  
•  The	
  combinaGon	
  of	
  minority	
  and	
  poverty	
  overwhelms	
  all	
  other	
  factors	
  

ü  Minority	
  students	
  tend	
  to	
  be	
  economically	
  disadvantaged	
  
ü  	
  Economically	
  disadvantaged	
  students	
  tend	
  to	
  be	
  minoriGes	
  

•  In	
  this	
  case,	
  nearly	
  2/3	
  of	
  performance	
  variance	
  is	
  explained	
  by	
  school	
  
demographics	
  

Effects Of School Demographics On 
Performance  

Elementary Schools, 2010, Canonical Combined Score
Sources of Explained Variance

% Minority Alone (6.3% )

%  Poverty Alone (5.4% )

Minority & Poverty Together (44.1% )

Other Demogr. Factors (4.9% )

Not Explained by School Demogr. (39.3% )
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Elementary Schools, 2011
Effects of Combined Demographic Variables
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Effects Of Combined Demographic 
Variables 

Excess	
  variables	
  add	
  no	
  informaGon	
  and	
  increase	
  the	
  
chance	
  of	
  human	
  or	
  round-­‐off	
  error	
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Elementary Schools, 2011
Effects of Combined Performance Variables
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Effects Of Combining Performance 
Variables 

Performance	
  factors	
  do	
  not	
  add	
  addiGonal	
  informaGon	
  aher	
  selecGng	
  	
  
About	
  4	
  or	
  5	
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•  CESE’s	
  method	
  isolates	
  and	
  removes	
  school	
  performance	
  
correlated	
  to	
  demographics	
  

•  By	
  “subtracGng”	
  out	
  demographic	
  effects,	
  each	
  school’s	
  
actual	
  performance	
  is	
  compared	
  to	
  its	
  predicted	
  
performance	
  

•  The	
  resultant	
  “Measure	
  of	
  Merit”	
  provides	
  a	
  true	
  measure	
  
of	
  how	
  well	
  a	
  school	
  performs	
  at	
  educaGng	
  its	
  students	
  to	
  
achieve	
  maximum	
  potenGal	
  

	
  
•  The	
  method	
  uses	
  a	
  transparent,	
  technically	
  accepted	
  process	
  

based	
  on	
  a	
  defensible	
  mathemaGcal	
  model	
  as	
  opposed	
  to	
  
"feel	
  good"	
  judgment	
  calls	
  

Features	
  	
  of	
  the	
  CESE	
  Method’s	
  
“Measure	
  of	
  Merit”	
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Canonical 
Correlation 

%  MINORITY 

% ELL 

% DISABILITY 

% POVERTY 

W
eights for 

dem
ographic 

factors 

Weighted 
SumIN 

MATH MEAN 
SCALE SCORE 

W
eights for 

perform
ance 

variables 
Weighted 
SumOUT 

Calculated weights  provide maximum 
correlation between inputs & outcomes 

SCHOOL 
DEMOGRAPHICS 

PERFORMANCE 

Canonical 
Correlation 

This is the 
“Demographic 
  Index” 

This is the “Canonical 
Outcome Score” 

The weights for the demographic input factors 
and performance outcome factors are not 
arbitrarily chosen. They are determined by the 
data and calculated to provide maximum 
correlation. 

% FAY 

READING MEAN 
SCALE SCORE 
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How We Find the “Residuals”* 

School 
Performance 

Variables 

Run Canonical 
Correlation 

Canonical 
Combined 

Scores 

School Demographic 
Variables 

Run Multiple 
Regression 
(Best Fit) 

Predicted Combined 
Scores 

Actual Minus 
Predicted 
Combined 

Scores 

“Residuals” Our 
Measure of 

Merit 

Legend 

Quantities 

Operations 

E.g. % Minority, 
Poverty, etc.  

E.g., Reading, Math, 
Scale Scores 

* Measures of Merit 
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Graphically	
  –	
  What	
  Is	
  Measure	
  of	
  Merit?	
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Demographic	
  Effect	
  
School	
  
Effect	
  

Measure	
  of	
  Merit:	
  
Zero	
  demographic	
  effect	
  SUBTRACT	
  

OUT	
  

UnquanGfied	
  Effects	
  

CESE	
  
Measure	
  of	
  

Merit	
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How	
  the	
  CESE	
  Method	
  Can	
  
Inform	
  School	
  Improvement	
  

•  This	
  approach	
  allows	
  schools	
  with	
  similar	
  
demographics	
  to	
  use	
  the	
  highest	
  performing	
  
schools	
  as	
  models	
  for	
  improvement	
  
–  Those	
  that	
  perform	
  be\er	
  than	
  would	
  be	
  expected	
  
can	
  be	
  examined	
  for	
  best	
  pracGces	
  

–  Best	
  pracGces	
  can	
  be	
  shared	
  with	
  all	
  similar	
  
schools	
  performing	
  at	
  lower	
  levels	
  with	
  similar	
  
demographics	
  

–  This	
  Method	
  uses	
  effecGve	
  techniques	
  that	
  will	
  
work	
  for	
  New	
  Mexico	
  schools	
  –	
  not	
  silver	
  bullets	
  

16	
  



17	
  

How	
  Data	
  are	
  Used	
  to	
  Iden)fy	
  Candidate	
  
Model	
  Schools	
  to	
  Study	
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Actual	
  New	
  Mexico	
  data	
  showing	
  schools	
  that	
  
significantly	
  outperform	
  predic)ons	
  and	
  are	
  candidate	
  

models	
  to	
  show	
  HOW	
  to	
  improve	
  

Least	
  
Advantaged	
  
Demographics	
  

Significantly	
  
Outperformed	
  
PredicGons	
  –	
  
Candidates	
  for	
  
Best	
  PracGces	
  

Study	
  

Expected	
  
Performance	
  

Line	
  

Most	
  
Advantaged	
  
Demographics	
  

Predicted	
  Combined	
  Scores	
  

Ac
tu
al
	
  C
om

bi
ne

d	
  
Sc
or
es
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What	
  Are	
  The	
  Ul)mate	
  Goals?	
  

•  To	
  increase	
  actual	
  performance	
  to	
  lih	
  the	
  disadvantaged	
  demographic	
  end	
  
so	
  that	
  performance	
  is	
  NO	
  LONGER	
  dependent	
  on	
  demographics	
  
ü  This	
  will	
  close	
  the	
  Achievement	
  Gap	
  

•  To	
  raise	
  total	
  performance	
  so	
  that	
  all	
  students	
  perform	
  to	
  their	
  potenGal	
  
	
  

Target Performance 

Demographic Index 

Pe
rf

or
m

an
ce

 L
ev

el
 

Interim Performance 

Least 
Advantaged 

Most 
Advantaged 
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(And,	
  A	
  Bonus	
  Use	
  of	
  the	
  CESE	
  Method)	
  

•  Part	
  of	
  teacher	
  evaluaGons	
  could	
  also	
  be	
  determined	
  
through	
  our	
  method	
  

•  Demographic	
  factors,	
  out	
  of	
  a	
  teacher’s	
  control,	
  
could	
  be	
  removed	
  for	
  a	
  teacher’s	
  “Measure	
  of	
  
Merit”	
  

•  Teachers	
  who	
  excel	
  could	
  be	
  studied	
  for	
  their	
  
successful	
  techniques	
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Summary	
  

•  The	
  CESE	
  method	
  is	
  fair	
  
–  It	
  eliminates	
  effects	
  that	
  schools	
  have	
  no	
  control	
  over	
  

•  The	
  CESE	
  method	
  is	
  defensible	
  
–  It	
  is	
  based	
  on	
  well	
  established	
  and	
  accepted	
  procedures	
  
–  It	
  does	
  not	
  depend	
  on	
  subjecGve	
  and	
  intuiGve	
  guesses	
  

•  The	
  CESE	
  method	
  is	
  flexible	
  
–  It	
  has	
  the	
  potenGal	
  to	
  cover	
  teacher	
  evaluaGons	
  requiring	
  
performance	
  output	
  evaluaGon	
  

–  It	
  can	
  be	
  extended	
  to	
  individual	
  economic	
  and	
  ethnic	
  
groups	
  of	
  students	
  


