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What is NAEP?

 Often called The Nation’s Report Card

 Largest nationally representative assessment in the U.S. 

 Sponsored by the National Center for Education Statistics (NCES)
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Non-response Guidelines for Public and Private Schools

 NRBA needs to be done to ensure quality of NR adjustment

 NCES statistical standards call for a NRBA to be conducted for a 
sample with a response rate below 85 percent at any stage of 
sampling

 Nonresponse bias is a main concern due to low response rates
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School Nonresponse Bias Analysis 

• Three Parts
－Effect of nonresponse: Original eligible sample vs. original 

respondents

－Effect of substitution: Original eligible sample vs. respondents 
with substitutes

－Effect of substitution and nonresponse adjustment: Original 
eligible sample vs. nonresponse adjusted respondents with 
substitutes
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Student Nonresponse Bias Analysis

• Two Parts
－Effect of nonresponse: Eligible students vs. responding students

－Effect of nonresponse adjustment: Eligible students vs. 
nonresponse adjusted responding students
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Objective

Data source search for NRBA purposes

• Find new data sources to enhance NRBA

• Area, school and student characteristics

New variables could be considered for NR adjustment

7



Data
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X: Covariates

 2022 Common Core of Data (CCD): school-level covariates for 
public schools

 2022 Private School Universe Survey (PSS): school-level covariates 
for private schools 

 2021 5-year ACS: tract-level demographic covariates

 2018 & 2019 Education Demographic and Geographic Estimates 
(EDGE): school-level Wage Index for Teachers 

 2022 Environmental Justice Index (EJI): tract-level Environmental 
and health related covariates in percentile ranks
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Y: Achievement scores from ETS

 2022 state representative samples for grade 4 & 8, math and 
reading subjects
• 224,426 responding students in grade 4

• 222,226 responding students in grade 8

10



Variable Selection for 
NRBA
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Old Variables Used at School Level for Private Schools

 *Census region (4 levels: NE, S, MW, W) 

 *Private school reporting subgroup (2 levels: Catholic, Non-Catholic) 

 *Urban-centric locale (4 levels: city, suburban, town, rural)

 *School size class (3 levels: large, medium, small)

 #Mean enrollment averaged across students

 #Mean grade enrollment

 #Race/ethnicity percentages

*: Chi-square tests on distributions   #:t-tests on means
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Old Variables Used at Student level for Public Schools

 *Gender (2 levels)

 *Race/ethnicity (7 levels)

 *Relative age (2 levels)

 *Free or reduced price lunch eligibility (3 levels)

 *Students with Disabilities (SD) status (2 levels)

 *English Learner (EL) status (2 levels)

*: Chi-square tests on distributions
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New Variables Used at Both School and Student Levels

 2021 5-year ACS 

• Tract-level demographic covariates

 2018 & 2019 EDGE

• Neighborhood poverty estimates 

• The Comparable Wage Index for Teachers (CWIFT)

 2022 EJI

• Environment (e.g., Percentile rank of proportion of tract's area within 1-
mile buffer of airport) 

• Health 

• Demographic 
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Variable Selection Criteria for NRBA

• Only consider variables with missing rate <5%

• Check correlations between the achievement scores vs. 
new variables

－Continuous covariates used Pearson t-test

－Categorical covariates used ANOVA
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Evaluation
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Correlation Results at School Level for Grade 4 Reading Private
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Y vs. area-level variable

Y vs. cat. variable

Y vs. cont. variable



Summary – Final Variables Used in School-Level NRBA Private

“Correlation” is the median correlation with achievement scores across grades and subjects 18

Variable Name Label Source Level Correlation

PCT_BLK Percent black PSS School -0.21
ULOCALE Urban-centric locale code PSS Area 0.19
SCHL_TYP Six level private school types PSS School 0.19
PCT_WHT Percent white PSS School 0.18
Division Census division PSS Area 0.17
PCTEDUCBCHPLUS Percent college degree or more ages 25 and over ACS Area 0.15
PCTFAM100POV Percent families below poverty level ACS Area -0.15
PCTFAM200POV Percent families below 200% poverty level ACS Area -0.11
PCT_HSP Percent Hispanic PSS School -0.10
PCT_ASN Percent Asian PSS School 0.09
CENSREG Census region PSS Area 0.07
ESTGRE Estimated enrollment used in school sampling PSS School 0.06
PCT_TR Percent two or more races PSS School 0.05

SchoolType Catholic and Non-Catholic PSS School
0.04

PCT_HP Percent Hawaiian/Pacific Islander PSS School 0.03
PCT_AM Percent American Indian/Alaskan PSS School 0.00



Summary at School Level – 2022 NRBA Results with 
Added New Covariates for Grade 4 Private
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NRBA 
Step

Analysis Characteristics with nonresponse bias

1 Original sample vs. responding sample 
(without substitutes)

Census region, Catholic/Non-Catholic, size class, Census 
division, school type, Mean enrollment averaged across 
students, Mean grade enrollment, Percent Hispanic, Percentage 
college degree or more ages 25 and over

2 Original sample vs. responding sample 
(with substitutes)

Census region, Catholic/Non-Catholic, size class, school type, 
Mean enrollment averaged across students, Mean grade 
enrollment, Percent White, Percent Hispanic, Percentage two or 
more races

3
Original sample vs. responding sample 
(with substitutes and nonresponse 
adjustments)

Census region, Census division, school type, Mean enrollment 
averaged across students, Percentage college degree or more 
ages 25 and over



Correlation Results at Student Level for Grade 8 Reading Public
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Y vs. cont. variable

Y vs. cat. variable

Y vs. area-level variable



Summary – Final Variables Used in Student-Level NRBA Public

Variable 
Name

Label Source Level Correlation

ACHVMED_STD Standardized achievement data CCD School 0.38

SCH_RACE Race from school records CCD School 0.35

SD Students with disabilities status CCD School 0.35

NSLP National school lunch program CCD School 0.35

PCTEDUCBCHPLUS Percent college degree or more ages 25 and over ACS Area 0.30

EL English learner status CCD School 0.27

PCTFAM200POV Percent families below 200% poverty level ACS Area -0.27

PCTFAM100POV Percent families below poverty level ACS Area -0.22

SEX Sex CCD School 0.17

REL_AGE Relative age CCD School 0.10

“Correlation” is the median correlation with achievement scores across grades and subjects 21



Summary at Student Level – 2022 NRBA Results with 
Added New Covariates for Grade 8 Reading Public
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Domain Analysis Characteristics with nonresponse bias

State A
Student base weights Sex, Race, SD, EL, Standardized achievement data, Percentage 

college degree or more ages 25 and over

Nonresponse adjusted student weights EL

State B
Student base weights

Race, SD, Percentage college degree or more ages 25 and 
over, Percentage families below 100% poverty level, 
Percentage families below 200% poverty level

Nonresponse adjusted student weights Sex, Race, SD, Percentage college degree or more ages 25 and 
over

State C
Student base weights

Sex, Free lunch, SD, EL, Standardized achievement data, 
Percentage college degree or more ages 25 and over,  
Percentage families below 100% poverty level, Percentage 
families below 200% poverty level

Nonresponse adjusted student weights SD, Percent families below 100% poverty level

State D
Student base weights Relative age, SD, Standardized achievement data

Nonresponse adjusted student weights None



School-level 
Nonresponse 
Adjustment
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Characteristics Used for School Nonresponse Adjustment 
for Private Schools

 School type (Catholic, non-Catholic)

 Census region

 Urban-centric locale (city, suburban, town, rural)

 Minority stratification
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Evaluation for NR Adjustment Variables at School Level 
for Private Schools
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# Model Description Adj. 𝑅𝑅2
 for grade 4

Adj. 𝑅𝑅2
 for grade 8

1 Y = SchoolType*Region*URBSTRA*MINSTRA 0.03 0.03
2 Y = SchoolType*Region*URBSTRA*PCTEDUBCHPLUS 0.06 0.06
3 Y = SchoolType*Region*URBSTRA*PCT_WHT 0.02 0.05
4 Y = SchoolType*Region*MINSTRA*PCTEDUBCHPLUS 0.06 0.06
5 Y = SchoolType*Region*MINSTRA*PCT_WHT 0.02 0.05
6 Y = SchoolType*Region*PCT_WHT*PCTEDUBCHPLUS 0.05 0.07
7 Y = SchoolType*Division*URBSTRA*MINSTRA 0.04 0.04
8 Y = SchoolType*Division*URBSTRA*PCTEDUBCHPLUS 0.06 0.07
9 Y = SchoolType*Division*URBSTRA*PCT_WHT 0.03 0.06
10 Y = SchoolType*Division*MINSTRA*PCTEDUBCHPLUS 0.06 0.08
11 Y = SchoolType*Division*MINSTRA*PCT_WHT 0.03 0.06
12 Y = SchoolType*Division*PCT_WHT*PCTEDUBCHPLUS 0.06 0.08
13 Y = SchoolType*URBSTRA*MINSTRA*PCTEDUBCHPLUS 0.07 0.07
14 Y = SchoolType*URBSTRA*MINSTRA*PCT_WHT 0.03 0.05
15 Y = SchoolType*URBSTRA*PCT_WHT*PCTEDUBCHPLUS 0.06 0.07
16 Y = SchoolType*MINSTRA*PCT_WHT*PCTEDUBCHPLUS 0.06 0.07
17 Y = SchoolType*Division*URBSTRA 0.03 0.03
18 Y = SchoolType*Division*MINSTRA 0.02 0.04
19 Y = SchoolType*Division*PCTEDUBCHPLUS 0.05 0.06
20 Y = SchoolType*Division*PCT_WHT 0.02 0.06



Conclusion

NRBA evaluation with added covariates at school and student levels

－School-level NRBA: Private school samples for grade 4 and 8 had less 
than an 85 percent response rate

－Student-level NRBA: Several states in the public-school samples for 
grade 4 and 8 had less than an 85 percent response rate 

－Summary

• Grade 4 & 8

• Decrease in number of characteristics with significant 
differences

• Possibly significant nonresponse bias after the NR adjustment
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Conclusion

Evaluation for NR adjustment variables at the school level 

 Suggest to add percent college degree or more ages 25 and over 
for the grade 4 private school NR adjustment 

 Suggest to add census division, percent college degree or more 
ages 25 and over and percent white categorical variable for the 
grade 8 private school NR adjustment
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Next Steps

 Student-level NR adjustment evaluation

 Decide on whether to add new variables to the NR adjustment
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