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How much school improvement should How much school improvement should 

an accountability system require?an accountability system require?

This question is intrinsically tied to today’s standards This question is intrinsically tied to today’s standards 

movement and school accountability systemsmovement and school accountability systems

Most states have established standards that require Most states have established standards that require 

some or most students and schools to improve some or most students and schools to improve 

above where they are nowabove where they are now

Purpose of accountability systems is to help more Purpose of accountability systems is to help more 

students meet the state standards and have schools students meet the state standards and have schools 

increase their capacities to better help students increase their capacities to better help students 

learnlearn
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Need to establish how much Need to establish how much 

improvement is possibleimprovement is possible

Some wonder whether large performance Some wonder whether large performance 
improvements can be made in public schoolsimprovements can be made in public schools

Some researchers question whether improved scores Some researchers question whether improved scores 
under accountability conditions are validunder accountability conditions are valid

There should be some rational and empirically There should be some rational and empirically 
supported basis for setting improvement goalssupported basis for setting improvement goals

A better understanding of improvement takes place A better understanding of improvement takes place 
can help direct programs and policycan help direct programs and policy

Larger changes make for more reliable accountability Larger changes make for more reliable accountability 
decisionsdecisions
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Real change? Some case studiesReal change? Some case studies
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Definition of Four Accountability Definition of Four Accountability 

ModelsModels

DDCCEfficiencyEfficiency

BBAAAchievementAchievement

ChangeChangeStatusStatus



NCIEA 7

What is measured by each modelWhat is measured by each model
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Graphic view: Accountability for Graphic view: Accountability for 

four modelsfour models

Yr 1              Yr 2

Model A (Achievement Status)

Yr 1              Yr 2

Model B (Achievement Change)

Yr 1              Yr 2

Model C (Efficiency Status)

Yr 1      Yr 2     Yr 3

Model D (Efficiency Change)

Expected growth
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What is Improvement or Growth?What is Improvement or Growth?

Yr 2Yr 2Yr 1Yr 1

? Percent Goal ? Percent Goal 

Achieved?Achieved?

Accelerated Accelerated 

improvement improvement 

GTGT

(H(H--D)D)--(E(E--A)A)D,E,FD,E,FA,B,CA,B,CDD

CutscoreCutscore; ; 

Percent Goal Percent Goal 

Achieved; or # Achieved; or # 

SsSs

One year’s One year’s 

expected growthexpected growth

(E(E--A)+(FA)+(F--B)B)D,E,FD,E,FA,B,CA,B,CCC

Meet GT; Meet GT; 

Percent Goal Percent Goal 

AchievedAchieved

GT: Reduce GT: Reduce 

Baseline to Baseline to 

Goal/timeGoal/time

(D(D--A)+(EA)+(E--B) B) 

+(F+(F--C)C)

D,E,FD,E,FA,B,CA,B,CBB

Did school Did school 

meet acceptable meet acceptable 

PAC?PAC?

Acceptable PACAcceptable PAC(D+E+F) (D+E+F) 

PACPAC

D,E,FD,E,FA,B,CA,B,CAA

Accy Accy 

DecisionDecision

Growth Growth 

TargetTarget

Observed Observed 

GrowthGrowth

MeasuredMeasuredModelModel
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Examples of Four Accountability Examples of Four Accountability 

ModelsModels

Mixed A, B Mixed A, B –– OROR

None knownNone knownNC  TNNC  TNEfficiencyEfficiency

CA  KYCA  KY

LA  VTLA  VT
TX  NCTX  NCAchievementAchievement

ChangeChangeStatusStatus

A

DC

B
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Presentation OutlinePresentation Outline

Define improvement or growth under four modelsDefine improvement or growth under four models

Relative uncertainty of four modelsRelative uncertainty of four models

How much improvement? (state level)How much improvement? (state level)

How much improvement (school level)How much improvement (school level)

Real change? Some case studiesReal change? Some case studies

Thoughts about some current accountability issuesThoughts about some current accountability issues

Discussion and research questionsDiscussion and research questions
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Calculating Relative Calculating Relative 

Uncertainties Uncertainties -- ApproachApproach

To calculate school accountability decision To calculate school accountability decision 

consistency (“reliability”) consistency (“reliability”) –– see Hill, RILS 2001see Hill, RILS 2001

Uncertainty = amount to detect / standard errorUncertainty = amount to detect / standard error

Ratio of uncertainties between modelsRatio of uncertainties between models

Ratio to ARatio to A

Standard errorStandard error

Amount to detectAmount to detect

DDCCBBAAModelModel
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Relative Uncertainty of Four ModelsRelative Uncertainty of Four Models

Detecting status (Model A) is 3Detecting status (Model A) is 3--20 times more 20 times more 
“certain” than change in Models B, C, or D“certain” than change in Models B, C, or D

Standard errors about the same, butStandard errors about the same, but

Amount of change to be detected variesAmount of change to be detected varies

Each state should calculate using own data

Ratio Ratio 

of A:of A:

*Dependent on specific state data*Dependent on specific state data

20:120:12.8:12.8:17.8:17.8:11:11:1

DDCCBBAA

Each state should calculate using own data
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Calculating Relative Uncertainties Calculating Relative Uncertainties 

––NumeratorsNumerators

Uncertainty = amount to detect / standard errorUncertainty = amount to detect / standard error

Ratio of uncertainties between modelsRatio of uncertainties between models

11Ratio to ARatio to A

11Standard errorStandard error

.1.1.5.5.18.1811Amount to detectAmount to detect
(School SD)(School SD)

DDCCBBAAModelModel
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Model B NumeratorModel B Numerator

Model B Model B -- .18 School mean SD/year.18 School mean SD/year

Source: estimate from Kentucky dataSource: estimate from Kentucky data

Kentucky Goal: Move average student from below Kentucky Goal: Move average student from below 
Apprentice (about 30Apprentice (about 30thth percentile in 1991) to percentile in 1991) to 
Proficient (about 90Proficient (about 90thth percentile) in 20 yearspercentile) in 20 years

–– ZZ--score change from score change from --.52 to 1.29, or 1.81 student SD in .52 to 1.29, or 1.81 student SD in 
20 years, or .09 Student SD/year20 years, or .09 Student SD/year

–– School change of .18 school SD/year; .36 for 2 yearsSchool change of .18 school SD/year; .36 for 2 years

–– (our previous studies show school SD approximately (our previous studies show school SD approximately ½½
student SD)student SD)

–– Estimates from two other states: .05, .07 school SD/yrEstimates from two other states: .05, .07 school SD/yr
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Model C NumeratorModel C Numerator

Model C Model C -- .5 School mean SD/year.5 School mean SD/year

Source: empirical result from a stateSource: empirical result from a state’’s data s data 

where we calculated Model C resultswhere we calculated Model C results
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Model D NumeratorModel D Numerator

Model D Model D -- .1 School mean SD/year.1 School mean SD/year

Source: We estimated from Models A and B Source: We estimated from Models A and B 

that a change of onethat a change of one--fifth of a school SD per fifth of a school SD per 

year might be on the upper end of expected year might be on the upper end of expected 

change.  We applied the onechange.  We applied the one--fifth to the .5 fifth to the .5 

School SD of Model C.School SD of Model C.
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Calculating Relative Uncertainties Calculating Relative Uncertainties 

––DenominatorsDenominators

Uncertainty = amount to detect / standard errorUncertainty = amount to detect / standard error

Ratio of uncertainties between modelsRatio of uncertainties between models

*for specified conditions*for specified conditions

Ratio to ARatio to A

2211Standard error*Standard error*

.1.1.5.5.18.1811Amount to detect Amount to detect 
(School SD)(School SD)

DDCCBBAAModelModel

2 2



NCIEA 22

Calculating Relative Calculating Relative 

Uncertainties Uncertainties –– NotationNotation

= the variance of pupil observed scores within school,

= the variance error of school observed mean scores for Quadrant i,

N = the number of students in the school accountability system each year 

p = the proportion of students returning from one year to the next

r = the within-school correlation of scores from one year to the next

2

Xσ

Standard errors for each model Standard errors for each model –– general general 

formulasformulas

Standard errors for specific situation to Standard errors for specific situation to 

allow comparisonsallow comparisons

2

i X
σ



NCIEA 23

Calculating Relative Calculating Relative 

Uncertainties Uncertainties –– FormulasFormulas

Standard errorsStandard errors

Model AModel A

Model BModel B

Model C (TL)Model C (TL)

Model C (QL)Model C (QL)

Model DModel D

2 2

A XX
Nσ σ=

2 2 22 2B XX X
Nσ σ σ= =

2 2 22(1 )
C XX

r pNσ σ= −

2 2 2 2{2 (1 ) 2(1 ) }
C X XX

p r p Nσ σ σ= − + −

2 2 22(1 )
C XX

pr Nσ σ= −

2 2 24(1 )
D XX

r pNσ σ= −
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Observations about relative standard Observations about relative standard 

errorserrors
Model B s.e. is twice Model A.Model B s.e. is twice Model A.

Looking at gain across two years doubles the error (because Looking at gain across two years doubles the error (because 
of sampling error associated with two groups of students)of sampling error associated with two groups of students)

Model B s.e. is twiceModel B s.e. is twice--toto--samesame--as Model C.as Model C.

For TL, assuming rFor TL, assuming r22 is .5 and all student are retested, then is .5 and all student are retested, then 
Model C s.e. is oneModel C s.e. is one--half that of B.  Assuming multiple half that of B.  Assuming multiple 
grades tested (which increases the N for Model B), threegrades tested (which increases the N for Model B), three--
fourths of students return, and 100 students per grade for fourths of students return, and 100 students per grade for 
three grades, then s.e. of B and C are equal (2 Sthree grades, then s.e. of B and C are equal (2 Sxx

22 / 300 = / 300 = 
.0067 S.0067 Sxx

22).).

For QL, the s.e. for the values above would be slightly lower For QL, the s.e. for the values above would be slightly lower 
(5 S(5 Sxx

22 / 800 = .0063 S/ 800 = .0063 Sxx
22).).
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Standard Errors for ExampleStandard Errors for Example

Example: KExample: K--5 schools, with 3 grades tested 5 schools, with 3 grades tested 

(3, 4, 5), equal numbers of students per (3, 4, 5), equal numbers of students per 

grade, twograde, two--thirds of students return from thirds of students return from 

previous year, and rprevious year, and r22 of scores between of scores between 

years is .5years is .5
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Example Standard Errors for Example Standard Errors for 

Four ModelsFour Models

Standard errorsStandard errors

Model AModel A

Model BModel B

Model CModel C (TL)(TL)

Model D

2 2 3X XN Nσ σ→
2 22 2 3X XN Nσ σ→

2 2 2 2
32(1 ) 2(.5) 2X Xr pN Nσ σ− →

2 2 2 2
34(1 ) 2(.5) 2X Xr pN Nσ σ− →Model D
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Example Standard Errors for Example Standard Errors for 

Four Models Four Models -- continuedcontinued

Standard errorsStandard errors

Model AModel A

Model BModel B

Model CModel C (TL)(TL)

Model D

2 3X Nσ
22 3 2variance 2X N SDσ → →

2 2
32(.5) 2 2X N SDσ →≈

2 2
34(.5) 2 2X N SDσ →≈Model D
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Calculating Relative Uncertainties Calculating Relative Uncertainties 

–– RatiosRatios

Uncertainty = amount to detect / standard errorUncertainty = amount to detect / standard error

Ratio of uncertainties between modelsRatio of uncertainties between models

*for specified conditions*for specified conditions

20202.82.87.97.911Ratio to A*Ratio to A*

2211Standard error*Standard error*

.1.1.5.5.18.1811Amount to detect* Amount to detect* 
(School SD)(School SD)

DDCCBBAAModelModel

2 2
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Relative Uncertainties Relative Uncertainties –– ObservationsObservations

To equal level of uncertainty of Model A:To equal level of uncertainty of Model A:

–– Model B would need to increase (2 year) amount to detect Model B would need to increase (2 year) amount to detect 
3.8 times, or decrease standard error 3.8 times3.8 times, or decrease standard error 3.8 times

–– Model C would need to increase/decrease 2.8 timesModel C would need to increase/decrease 2.8 times

2 yr2 yr1 yr1 yr

3.83.8

.36.36

*for specified conditions*for specified conditions

20202.82.87.97.911Ratio to A*Ratio to A*

211Standard error*Standard error*

.1.1.5.5.18.1811Amount to detect* Amount to detect* 
(School SD)(School SD)

DDCCBBAAModel

2 22 2

Model
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To decrease uncertaintyTo decrease uncertainty

Is the uncertainty/inconsistency/ Is the uncertainty/inconsistency/ 

unreliability appropriate and acceptable?unreliability appropriate and acceptable?

Can decrease standard errorCan decrease standard error

–– Decrease student sampling errorDecrease student sampling error

»» Increase numbers of different students testedIncrease numbers of different students tested

Can increase amount to be detectedCan increase amount to be detected
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Presentation OutlinePresentation Outline
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Example: CaliforniaExample: California
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Example: North Carolina Example: North Carolina -- PACPAC
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Example: Texas Example: Texas –– PACPAC

99

22

22

55

66

1010

99

88

22

44

88

7474

7979

7979

7474

7979

7575

7878

19961996

7272

7676

7676

7676

7777

7878

7777

19951995

8080

8181

8181

8181

8181

7979

7878

19971997

996689898888818174741010

6677838383838282747488

8888838383838282737377

551010868684848282717166

66878786868585757555

66898988888686737344

22878788888383767633

COHORT COHORT 

CHANGECHANGE

9494--97 9797 97--0000

CHANGE CHANGE 

19941994--2000 2000 
9494--97  9797  97--0000

20002000199919991998199819941994GradeGrade

Reading Test Reading Test 
percent of all students scoring at or above minimum passing scorpercent of all students scoring at or above minimum passing scoree



NCIEA 35

How much improvement should be How much improvement should be 

expected?expected?

“Ought” goals usually not “what is”“Ought” goals usually not “what is”

–– Need link to a standardsNeed link to a standards--based endbased end--pointpoint

–– Variable from yearVariable from year--toto--year (using PAC; Model B, C, D)year (using PAC; Model B, C, D)

–– Changes under accountability conditions difficult to Changes under accountability conditions difficult to 
interpretinterpret

May see large changes over timeMay see large changes over time

–– Valid changes?Valid changes?

–– State average may not be appropriate estimate for change State average may not be appropriate estimate for change 
at school levelat school level

–– School changes may not happen within same small School changes may not happen within same small 
windowswindows
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No Rating 6% 6% 7% 7% 8% 8% 8% 7%

Low Performing 1% 4% 2% 1% 1% 1% 2% 2%

Acceptable 84% 70% 65% 57% 51% 47% 42% 36%

 1994 1995 1996 1997 1998 1999 2000 2001

Example: Texas (Model A School Example: Texas (Model A School 

Accountability)Accountability)

90% Ss

80% Ss

50% Ss

Exemplary Recognized Acceptable Low Performing No Rating

Recognized 8% 16% 21% 25% 25% 27% 29% 33%

Exemplary 1% 4% 6% 11% 16% 17% 19% 23%
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Some schools “turn on” substantial Some schools “turn on” substantial 

score gains at different timesscore gains at different times

Texas Top 100 Improving Schools each year
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The Purpose of the Improved Schools ProjectThe Purpose of the Improved Schools Project

To answer these questions:

�Are the apparent gains the function of real

change in learning?

�How much can an effective school 

improve in real learning from one year to 

the next?

�What are common characteristics of highly 

improved schools?
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Schools Nominated            
500+

Positive Data Located

125

Major intervention Cited

46

Schools Visited

13

Real improvement validated and selection 
criteria satisfied

7
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What was the protocol of our visits?

1.  Brief meeting with administrator(s) to discuss:

--details of the visit (whose classrooms, why those 

classes were selected)

--clarification about some data provided or questions 

posed prior to the visit

2. Classroom visits (partial or full period depending on 

the tasks under way)

3. Visits with groups of teachers (during prep periods 

or after school) 

4. A general tour of the building with opportunities to 

interview some faculty and students randomly
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Criteria for our Selection 

“Exemplary growth” sustained over 

multiple years in reading and/or math

Previously low-performing over 

several years

High percentage on free/reduced 

lunch (35%+) usually paralleled by 

high percentage of minorities

Major intervention cited, verified

Major change evidenced

Sound instructional practices 

observed
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Schools visited but not cited

A Maine high school

� Growth not sustained

� Systemic changes deteriorated

� Inconsistent quality in instructional practices

3 New York City Public Schools

� Selectivity based on motivation 

An El Paso elementary school

� Test preparation was the focus of curriculum and instruction

A North Carolina elementary school

� Inadequate data to confirm change
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The Seven Schools Cited

Piscataquis

JFK

Bel Air and 

Ysleta

Union Hill

Allenbrook 
and 
Arlington
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Allenbrook Elementary School Charlotte, NC

Enrollment: 326 students grades K-5; 83% minority, 17% 

white with African-Americans representing 65% of the total 

enrollment.  69% of the students are on free/reduced lunch.

Community context: Extreme transience.  Only 17% of 3rd

graders were there in kindergarten.

Special program: Extensive faculty mentoring. No faculty 

turnover  for 2001-2 school year.

Major Intervention spring 1997: State declared Allenbrook

“low performing.” Assistance team assigned, new principal 

appointed;  major systemic overhaul. 

Status in 2000: Exemplary growth.
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Allenbrook before and after intervention
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Bel Air High School Bel Air High School El Paso, TXEl Paso, TX

Enrollment: 2,154.  

Demographics: 95% Hispanic; 83% Free/reduced lunch;  1% Drop out 

rate. 

Special Recognition: 2001 “Inspiration Award” from Educational 

Testing Service for a 135% increase in number of students taking AP 

tests.  481 students took AP tests in 2000.  Blue Ribbon School for 2000. 

Special Program: Enrichment and remedial summer school: 50% 

attend; business partnership in developing curriculum.  

Major Intervention beginning January 1996: School reconstituted.  

Changes in professional development, curriculum, schedule, parent and 

community involvement, ongoing assessment based on school wide data.  

Status in 2000: “Recognized.” Over 80% must pass the Texas 

assessment in all tests and in all student groups to achieve “recognized”

status.
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Bel Air TAAS Scores v. StateBel Air TAAS Scores v. State
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Bel Air SAT Scores v. Texas and USBel Air SAT Scores v. Texas and US
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Bel Air Percentage Taking SAT
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1.  Strong principal with vision, will, support

1 2 3 4 5 6 7

. 2.  New principal who comes in as agent of major change

1 2 3 4 5 6 7

. 3.  Consistent expectations of all students from one

classroom to the next

1 2 3 4 5 6 7

Common Characteristics
Numbers represent schools listed; black=characteristic 
observed;  green=characteristic not observed
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4.  Major outside influence helped initiate change

1  2 3 4 5 6 7

5.  Establishment of uniform instructional policies

1 2 3 4 5 6 7

6.  Maximized time on task

1 2 3 4 5 6 7

7. Resources directed at focused objectives

1 2 3 4 5 6 7
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8.  Frequent focused observations of teachers reported

1 2 3 4 5 6 7

9.  Replacement of significant percentage of teachers

within 1 or 2 years of major reform

1 2 3 4 5 6 7

10.  Regular use of data on student performance to adjust

instruction and assess effectiveness of the program

1  2 3 4 5 6 7
11. An inclusive “can do” atmosphere promoting high

expectations as a school community

1 2 3 4 5 6 7
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12. Comprehensive campaign to communicate new

vision to all stakeholders

1 2 3 4 5 6 7

13. New facility or major renovations at time of major

intervention strategy

1 2 3 4 5 6 7

14. Major effort to tidy, beautify and organize physical

surroundings

1  2 3 4 5 6 7

15. High correlation between articulated vision

and daily practice through ongoing classroom assessment

1  2  3 4 5 6 7
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16. Highest priority placed on reading and math skills

1 2 3 4 5 6 7

17. Curriculum aligned with state standards

1 2 3 4 5 6 7
18. Comprehensive, aggressive program of parental

involvement in educational process

1 2 3 4 5 6 7

19.  Effective involvement of community organizations

1 2 3 4 5 6 7

20.  Professional development integrated with school-wide

objectives, vision and individual teacher performance

1  2 3 4 5 6 7 
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Characteristics of all seven of the schools we cited

�A strong, visionary principal with support

�A major outside impetus for change

�Resources focused on school-wide academic objectives

�Regular use of data to adjust instruction

�Frequent focused observation of teachers

�Inclusive “can do” atmosphere

�High correlation between vision and practice

�Community and/or parental involvement

�Professional development related to school-wide objectives
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What have we learned thus far from 7 schools?

Major change. . .

1.  is possible in as few as 2-3 years, although difficult and rare.

2.  can be sustained for years after the initial intervention. 

3.  can survive the departure of a dynamic principal if that person   

established ownership by stakeholders in the new vision.

4.  is generally heralded by visible improvements in the physical 

surroundings in terms or order, maintenance, and aesthetics.

5.  is accompanied by consistency in instruction, high level of 

communication, frequent assessment, targeted resources, and 

adjustment of program.

6.  is evidenced in systemic culture change recognized by all 

stakeholders who can articulate past changes and current 

focus.
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The source of the best evidence of major 
change is the chief product of the classroom:

Student work.
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Presentation OutlinePresentation Outline

Define improvement or growth under four modelsDefine improvement or growth under four models

Look at relative reliability of four modelsLook at relative reliability of four models

How much improvement? (state level)How much improvement? (state level)

How much improvement (school level)How much improvement (school level)

Real change? Some case studiesReal change? Some case studies

Thoughts about some current accountability issuesThoughts about some current accountability issues

Speculations and further questions for discussionSpeculations and further questions for discussion
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Adequate (Yearly) ProgressAdequate (Yearly) Progress

Link desired progress to longerLink desired progress to longer--term goalsterm goals

Trying to detect Trying to detect yearlyyearly progress will be limited by progress will be limited by 
low reliabilitylow reliability

–– Approaches should be examined such as looking at Approaches should be examined such as looking at 
multiple years, or Kentucky’s current model which multiple years, or Kentucky’s current model which 
makes decisions more reliable as time goes onmakes decisions more reliable as time goes on

Consider using a “normalized required progress” Consider using a “normalized required progress” 
to look across states’ standards and demand for to look across states’ standards and demand for 
improvementimprovement

More research on school rates of improvement More research on school rates of improvement 
different from state averagesdifferent from state averages

Attend to validity in design and implementationAttend to validity in design and implementation
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“Narrowing the Gap”“Narrowing the Gap”

Distinguish betweenDistinguish between

–– Having all students/schools meet a common Having all students/schools meet a common 

standardstandard

»» Can happen at different times and ratesCan happen at different times and rates

–– Having all students/schools achieve the same Having all students/schools achieve the same 

absolute scale scoreabsolute scale score

»» Requires convergence of performance and time; Requires convergence of performance and time; 

requires different rates, efficienciesrequires different rates, efficiencies

Rates for schools can be linear (e.g., Kentucky)Rates for schools can be linear (e.g., Kentucky)

Implications of studentImplications of student--level convergence?level convergence?
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Presentation OutlinePresentation Outline

Define improvement or growth under four modelsDefine improvement or growth under four models

Look at relative reliability of four modelsLook at relative reliability of four models

How much improvement? (state level)How much improvement? (state level)

How much improvement (school level)How much improvement (school level)

Real change? Some case studiesReal change? Some case studies

Thoughts about some current accountability issuesThoughts about some current accountability issues

Discussion and research questionsDiscussion and research questions
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Discussion and research questionsDiscussion and research questions

What “accountability models” will we, educators, What “accountability models” will we, educators, 
policymakers, or the public value?  How can we policymakers, or the public value?  How can we 
further a thoughtful dialogue?further a thoughtful dialogue?

–– How much uncertainty is acceptable?How much uncertainty is acceptable?

–– How much “unHow much “un--validity” is acceptable? What validityvalidity” is acceptable? What validity--
reliability tradereliability trade--offs are appropriate? Inappropriate?  Other offs are appropriate? Inappropriate?  Other 
accountability approaches to resolve these problems?accountability approaches to resolve these problems?

How widespread are large improvements in school How widespread are large improvements in school 
performance? (measured by Models A, B, C)performance? (measured by Models A, B, C)

–– How can states, districts, schools, communities, and How can states, districts, schools, communities, and 
partners “scale up” to support large, sustained partners “scale up” to support large, sustained 
improvements in student performance and school/district improvements in student performance and school/district 
capacity?capacity?



NCIEA 66

Contact InformationContact Information

Brian GongBrian Gong and and Dick TappanDick Tappan

bgong@nciea.orgbgong@nciea.org rtappan@nciea.orgrtappan@nciea.org

The Center for AssessmentThe Center for Assessment

www@nciea.orgwww@nciea.org

P.O.Box 4084P.O.Box 4084

Portsmouth, NH 03820Portsmouth, NH 03820

(603) 766(603) 766--79007900
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