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Figure 1a:  Comparison of PIAT−Reading Scores by Age by Race/Ethnicity
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Figure 1b:  Comparison of PIAT−Math Scores by Age by Race/Ethnicity



6 7 8 9 10 11 12 13

85
90

95
10

0
10

5

age

ho
m

e 
sc

or
e

+
+

+
+

+
+

+ +

6 7 8 9 10 11 12 13

85
90

95
10

0
10

5

age

ho
m

e 
sc

or
e

+
+ + +

+ + +

+

+

+
+

+

+
+ +

+

 home score, Overall

white
black
hispanic

6 7 8 9 10 11 12 13

0
5

10
15

20
25

30

age

ho
m

e 
sc

or
e 

ga
p

+ + +
+

+
+

+
+

6 7 8 9 10 11 12 13

0
5

10
15

20
25

30

age

ho
m

e 
sc

or
e 

ga
p

+ + +

+

+
+

+
+

 home score gap, Overall

black
hispanic

6 7 8 9 10 11 12 13

80
85

90
95

10
0

10
5

age

ho
m

e 
sc

or
e

+
+ +

+

+ +

+ +

6 7 8 9 10 11 12 13

80
85

90
95

10
0

10
5

age

ho
m

e 
sc

or
e

+
+ + +

+ +
+

+

+
+ + +

+ +

+

+

 home score, Boys

white
black
hispanic

6 7 8 9 10 11 12 13

0
5

10
15

20
25

30

age

ho
m

e 
sc

or
e 

ga
p

+ + +
+ + +

+

+

6 7 8 9 10 11 12 13

0
5

10
15

20
25

30

age

ho
m

e 
sc

or
e 

ga
p

+ + +
+

+ +

+

+

 home score gap, Boys

black
hispanic

6 7 8 9 10 11 12 13

85
90

95
10

0
10

5

age

ho
m

e 
sc

or
e

+
+

+ +

+
+

+
+

6 7 8 9 10 11 12 13

85
90

95
10

0
10

5

age

ho
m

e 
sc

or
e

+
+ +

+

+ +
+

+

+

+

+

+

+

+

+

+

 home score, Girls

white
black
hispanic

6 7 8 9 10 11 12 13

0
5

10
15

20
25

30

age

ho
m

e 
sc

or
e 

ga
p

+ +
+

+

+
+ + +

6 7 8 9 10 11 12 13

0
5

10
15

20
25

30

age

ho
m

e 
sc

or
e 

ga
p

+
+ +

+

+

+
+

+

 home score gap, Girls

black
hispanic

Figure 2:  Comparison of Current Home Score by Age by Race/Ethnicity
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Figure 3(a):  Actual and Predicted Math and Reading Test Score Gaps for Estimation Sample by Age and by Race/Ethnicity
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Figure 3(b):  Actual and Predicted Math and Reading Test Score Gaps for Estimation Sample by Age and by Race/Ethnicity



TABLE 1 
Descriptive Statistics: Means with Standard Errors in Parentheses 

 White Black Hispanic 
Piat Math (Age 6-13) 40.6 

(15.2) 
35.6 

(14.4) 
36.3 

(15.0) 
Piat Reading (Age 6-13) 40.0 

(15.1) 
35.6 

(13.3) 
36.6 

(14.8) 
Current Home Score  102.1 

(21.9) 
86.6 

(24.5) 
88.0 

(24.6) 
Lag Home Score  102.0 

(21.9) 
86.7 

(24.5) 
88.2 

(24.5) 
Lag-Lag Average Home Score 102.4 

(21.5) 
87.2 

(24.4) 
89.0 

(24.2) 
Average Home Score Age 3-5 122.2 

(18.2) 
104.8 
(24.4) 

106.2 
(25.0) 

Average Home Score Age 0-2 70.7 
(12.7) 

60.8 
(15.2) 

62.8 
(14.6) 

Average  (over all of the child’s 
school years)  Pupil-Teacher Ratio 
 

18.5 
(2.5) 

18.1 
(2.3) 

20.0 
(3.5) 

Average (over the child’s school 
years) Teacher Salary (1989 $) 

 
31,387 

 

 
29,342 

 
32,121 

Child Age (in months) 114.9 
(27.0) 

117.3 
(27.2) 

115.9 
(27.1) 

Birthweight (ounces) 120.3 
(20.2) 

111.1 
(21.7) 

117.2 
(20.7) 

Percent Firstborn 
Percent Second born 

50.4 
34.0 

43.4 
32.2 

43.9 
32.4 

 
Percent Mother’s not working 
   Child Age 0-1 
   Child Age 0-3 
 

 
 

37.6 
20.3 

 
 

48.4 
28.1 

 
 

48.2 
27.7 

Percent Mother’s age at birth 
   Less than 18 
   18-19 
   20-29 
   30+ 

 
4.6 
9.5 

75.8 
10.1 

 
12.4 
16.4 
66.3 
4.9 

 
7.4 

15.1 
71.8 
5.6 

Mother’s Schooling 12.7 
(2.2) 

12.1 
(2.0) 

11.2 
(2.7) 

Mother’s AFQT Percentile Score 49.0 
(25.9) 

18.9 
(17.2) 

22.8 
(20.7) 

 



TABLE 2a 
Estimated Effects of Home and School Inputs under Alternative Specifications of the Educational Production Function 

Dependent Variable: PIAT Math Score* 

  
IV Child Diff 

 
Child F.E. 

 
Mother F. E. 

 
Value-Added 

 
OLS 

Home Inputs      
(1) Current Home  
 
 

0.069 
(0.056) 

0.012 
(0.005) 

0.031 
(0.007) 

0.029 
(0.007) 

0.030 
(0.007) 

(2) Lag Home 
 
 

0.023 
(0.012) 

0.014 
(0.004) 

0.022 
(0.006) 

0.021 
(0.007) 

0.028 
(0.006) 

(3) Lag Lag Avg Home 
 
 

0.024 
(0.011) 

0.010 
(0.004) 

0.016 
(0.006) 

-0.004 
(0.005) 

0.015 
(0.006) 

(4) Home Age 3-5 
 
 

… … 0.022 
(0.011) 

0.003 
(0.007) 

0.032 
(0.009) 

(5) Home Age 0-2 … … 0.008 
(0.015) 

0.014 
(0.009) 

0.024 
(0.012) 

p-value: joint sig (1)-(3) 0.024 0.001 0.000 0.000 0.000 
p-value: joint sig (2)-(3) 0.009 0.000 0.000 0.012 0.000 
p-value: joint sig (4)-(5) … … 0.129 0.251 0.001 
 
School Inputs 

     

(6) Avg Pupil-Teacher Ratio 
 
 

-1.02 
(1.02) 

0.099 
(0.102) 

0.220 
(0.130) 

-0.098 
(0.056) 

-0.081 
(0.071) 

(7) Avg Teacher Salary/1000 
 
 

-2.516 
(2.183) 

-0.384 
(0.137) 

-0.320 
(0.1951) 

0.068 
(0.035) 

0.095 
(0.043) 

p-value: joint sig (6)-(7) 0.147 0.016 0.070 0.121 0.085 
Number of Observations 7269 13017 6852 4838 6667 

* Additional variables in the ols specification are:  indicators for child's age in years, birthweight, indicators for first and second born, 
indicators for mother not working when child was age  0-1 and when child was 0-3, child gender, indicator for mother's age at birth < 18, 18-
19 and 20-29, age in months of the child and age in months squared, indicators for the mother being black and Hispanic, mother's years of 
schooling, mother's AFQT percentile score, and the number of times the child has taken the test. The fixed effect specifications include the 
same set of variables, except the ones that are constant (within mothers or within children).  

 
 
 



TABLE 2b 
Estimated Effects of Home and School Inputs under Alternative Specifications of the Educational Production Function 

Dependent Variable: PIAT Reading Score* 

  
IV Child Diff 

 
Child F.E. 

 
Mother F. E. 

 
Value-Added 

 
OLS 

Home Inputs      
(1) Current Home 
 
 

0.019 
(0.054) 

0.025 
(0.005) 

0.030 
(0.007) 

0.019 
(0.007) 

0.024 
(0.007) 

(2) Lag Home 
 
 

0.078 
(0.015) 

0.030 
(0.004) 

0.290 
(0.006) 

0.018 
(0.007) 

0.036 
(0.006) 

(3) Lag Lag Avg Home 
 
 

0.042 
(0.013) 

0.024 
(0.004) 

0.018 
(0.006) 

-0.008 
(0.006) 

0.015 
(0.007) 

(4) Home Age 3-5 
 
 

… … 0.033 
(0.012) 

0.015 
(0.007) 

0.028 
(0.009) 

(5) Home Age 0-2 … … 0.007 
(0.015) 

0.014 
(0.010) 

0.012 
(0.013) 

p-value: joint sig (1)-(3) 0.000 0.000 0.000 0.000 0.000 
p-value: joint sig (2)-(3) 0.000 0.000 0.000 0.019 0.000 
p-value: joint sig (4)-(5)  …. 0.017 0.014 0.002 
 
School Inputs 

     

(6) Avg Pupil-Teacher Ratio 
 

-1.78 
(1.06) 

-0.192 
(0.111) 

-0.109 
(0.135) 

-0.004 
(0.051) 

-0.103 
(0.070) 

(7) Avg Teacher Salary/1000 
 

-1.38 
(2.204) 

0.288 
(0.147) 

0.189 
(0.202) 

0.070 
(0.030) 

0.135 
(0.041) 

p-value: joint sig (6)-(7) 0.062 0.053 0.478 0.034 0.004 
Number of Observations 7269 13017 6859 4838 6667 

* Additional variables included in the ols specification are:  indicators for child's age in years, birthweight, indicators for first and second 
born, indicators for mother not working when child was age  0-1 and when child was 0-3, child gender, indicator for mother's age at birth < 
18, 18-19 and 20-29, age in months of the child and age in months squared, indicators for the mother being black and Hispanic, mother's 
years of schooling, mother's AFQT percentile score, and the number of times the child has taken the test. The fixed effect specifications 
include the same set of variables, except the ones that are constant (within mothers or within children).  

 
 
 
 
 



TABLE 2c 
Estimated Effects of Home and School Inputs under Alternative Specifications of the Educational Production Function 

Dependent Variable: PIAT Total Score (Math + Reading)* 

  
IV Child Diff 

 
Child F.E. 

 
Mother F. E. 

 
Value-Added 

 
OLS 

Home Inputs      
(1) Current Home  
 
 

0.088 
(0.083) 

0.037 
(0.007) 

0.058 
(0.011) 

0.0460 
(0.011) 

0.054 
(0.012) 

(2) Lag  
 
 

0.105 
(0.022) 

0.044 
(0.006) 

0.050 
(0.009) 

0.035 
(0.011) 

0.064 
(0.011) 

(3) Lag Lag Avg 
 
 

0.067 
(0.019) 

0.034 
(0.007) 

0.034 
(0.009) 

-0.017 
(0.009) 

0.031 
(0.012) 

(4) Home Age 3-5 … … 0.056 
(0.029) 

0.011 
(0.010) 

0.060 
(0.016) 

(5) Home Age 0-2 … … 0.015 
(0.024) 

0.024 
(0.015) 

0.036 
(0.023) 

p-value: joint sig (1)-(3) 0.0000 0.0000 0.0000 0.000 0.000 
p-value: joint sig (2)-(3) 0.0000 0.0000 0.0000 0.003 0.000 
p-value: joint sig (4)-(5) … … 0.0105 0.105 0.000 
School Inputs      
(6) Avg Pupil-Teacher Ratio 
 
 

-2.81 
(1.61) 

-0.133 
(0.162) 

0.113 
(0.220) 

-0.099 
(0.085) 

-0.184 
(0.126) 

(7) Avg Teacher Exp/1000 
 
 

-3.90 
(0.855) 

0.169 
(0.215) 

-0.134 
(0.321) 

0.121 
(0.052) 

0.230 
(0.076) 

p-value: joint sig (6)-(7) 0.022 0.461 0.809 0.068 0.010 
Number of observations 7269 13017 6852 4838 6667 

* Additional variables included in the ols specification are:  indicators for the child's age in years, birthweight, indicators for first and second 
born, indicators for mother not working when child was age  0-1 and when child was 0-3, child gender, indicator for mother's age at birth < 18, 
18-19 and 20-29, age in months of the child and age in months squared, indicators for the mother being black and Hispanic, mother's years of 
schooling, mother's AFQT percentile score, and the number of times the child has taken the test. The fixed effect specifications include the 
same set of variables, except the ones that are constant (within mothers or within children).  

 
 
 
 
 



 
 
 
 
 
 

TABLE 3 
P-values from Hausman-Wu Specification Tests 

 Test Score Measure 
 

 PIAT-Math PIAT-Reading PIAT – Total 
Specification Test       
    
Test of Mother Fixed Effect model (alt) 
against Mother Random Effect model 
(null) 
 

0.005 0.820 0.388 

Test of Child Fixed Effect Model (alt) 
against Child Random Effect model 
(null) 
 

0.002 0.017 
 

0.002 

Test of Child Fixed Effect Model (alt) 
against Mother Fixed Effect model 
(null) 
 

0.013 0.002 
 

0.000 

Test of IV Child Differenced (alt) 
against Child Differenced (without IV) 
(null) 
 

0.077 0.039 0.002 

       
 



 
 
 
 

TABLE 4 
R-squared values from First Stage Regressions of Within-Child Differenced Input  

Variables on Instrument Set 
 R-squared p-value from joint test of 

significance 
Differenced  
 
    Current Home 

 
 

0.0153 

 
 

0.000 
    Lag Home 0.0292 0.000 
    Lag Lag Avg 0.0372 0.000 
    Avg  Pupil-Teacher Ratio 0.0237 0.000 
    Avg  Teacher Salary 0.0318 0.000 

   See Section 4 for description of the set of instruments.  



 



 
TABLE 5 

Percent of Racial Test Score Gap Explained by Home and School Input Differences 
Racial/ 
Ethnic 
Group 

Age Test Avg. 
Score 

Avg. 
White 
Score 

Gap Pred. Gap 
w/ White 

Home 
Inputs 

% Gap 
Explaine

d by 
Home 

Black OLS Math 36.0 41.0 5.0 4.2 15% 
  Reading 35.6 40.0 4.4 3.7 17 
        
 Mother FE  Math 36.0 41.0 5.0 4.3 14 
  Reading 35.6 40.0 4.4 1.4 69 
        
 Child FE Math 36.0 41.0 5.0 4.7 6 
  Reading 35.6 40.0 4.4 3.7 17 
        
 Child Diff Math 36.0 41.0 5.0 3.7 27 
 IV Reading 35.6 40.0 4.4 3.3 26 
        
        

Hispanic OLS  Math 36.6 41.0 4.4 3.7 16 
  Reading 36.5 40.0 3.5 2.8 20 
        
 Mother FE  Math 36.6 41.0 4.4 3.7 16 
  Reading 36.5 40.0 3.5 0.4 89 
        
 Child FE Math 36.6 41.0 4.4 4.1 7 
  Reading 36.5 40.0 3.5 2.8 21 
        
 Child Diff Math 36.6 41.0 4.4 3.2 29 
 IV Reading 36.5 40.0 3.5 2.4 33 
        
        



 
Table A.1 

Comparison of Responses on Individual Home Input Score Items by Race 
Age 0-2 Questions 

 
 

Question 
 

White
African  

American 
 

Hispanic
Asked of Mother 
 

   

How often does child get out of the house? 
 

81 72 63 

How many children’s books does your child have? (1 if > 3) 
 

90 63 65 

How often do you read stories to your child? (1 if at least 3 
times per week) 

74 41 42 

How often do you take your child to the grocery store? 
 

35 40 45 

How many cuddly, soft or role-playing toys does your child 
have? 
(1 if >0) 

100 99 99 

How many push or pull tors does your child have? 
 

99 93 95 

Some parents spend time teaching children new skills while 
other parents believe children learn best on their own. Which 
describes your attitude?  (=1 if always or usually spends time 
teaching children) 

 
93 

 
96 

 
94 

    
Interviewer Observations    
Mother provided toys or interesting activities for child? 76 50 63 
Child’s play environment is safe (no dangerous health or 
structural hazards within a todder’s range) 

94 89 90 

* Number denotes the percent receiving highest score, where highest score is 1 and low score is 0. 
 
 



 
Table A.2 

Comparison of Responses on Individual Home Input Score Items by Race 
Age 3-5 Questions 

 
 

Question 
 

White
African  

American 
 

Hispanic
Asked of Mother* 
 

   

How many children’s books does your child have? (1 if > 9) 
 

94 57 63 

How often do you read stories to your child? (1 if at least 3 
times a week) 
 

70 40 44 

How many magazines does your family get regularly? (1 if at 
least 3) 
 

41 31 26 

Does your child have the use of a CD player or tape recorder 
or record player and at least 5 children’s records or tapes? 
 

 
83 

 
66 

 
67 

Do you help your child learn numbers? 
 

78 63 70 

Do you help your child learn the alphabet? 
 

77 63 66 

Do you help your child learn colors 
 

78 62 70 

Do you help your child learn shapes/sizes? 
 

72 51 56 

How often does a family member take the child on any kind 
of outing? 

87 74 77 

How often does family member arrange visit to museum 
within last year? 

72 66 61 

    
Interviewer Observations    
Child’s play environment is safe (no dangerous health or 
structural hazards within a preschooler’s range) 

95 90 91 

Is interior of the home dark or perceptually monotonous? 5 16 8 
Are visible rooms reasonably clean? 94 90 92 
Are visible rooms minimally cluttered? 84 82 84 

* Number denotes the percent receiving highest score, where highest score is 1 and low score is 0. 
 



 
Table A.3 

Comparison of Responses on Individual Home Input Score Items by Race 
Age 6-9 Questions 

 
 

Question 
 

White
African  

American 
 

Hispanic
Asked of Mother* 
 

   

How many books does your child have? (1 if > 9)  
 

94 64 68 

How often do you read to your child? 
 

45 28 32 

Is there a musical instrument that your child can use at home? 
 

47 30 33 

Does family get a daily newspaper? 
 

51 41 40 

How often does child read for enjoyment? 
 

74 72 68 

Does family encourage child to start and keep hobbies? 
 

93 86 83 

Does child get special lessons or belong to organizations that 
encourage activities (sports, arts) 

61 41 39 

How often does family member arrange visit to museum 
within last year? 

80 70 70 

How often does family member take child to musical or 
theatrical performance within the past year? 

61 56 49 

When family watches TV together, do you or child’s father 
discuss TV programs with him/her 

88 71 79 

    
Interviewer Observations    
    
Is interior of the home dark or perceptually monotonous? 
 

5 15 7 

Are visible rooms reasonably clean? 
 

93 90 92 

Are visible rooms minimally cluttered? 
 

84 83 84 

Building has no potentially dangerous structural or health 
hazards within’s a school-aged child’s range 

71 65 70 

* Number denotes the percent receiving highest score, where highest score is 1 and low score is 0. 
 



 
Table A.4 

Comparison of Responses on Individual Home Input Score Items by Race 
Age 10-13 Questions 

 
 

Question 
 

White
African  

American 
 

Hispanic
Asked of Mother* 
 

   

How many books does your child have? (1 if > 19)  
 

75 38 43 

Is there a musical instrument that your child can use at home? 
 

55 32 35 

Does family get a daily newspaper? 
 

49 41 41 

How often does child read for enjoyment? 
 

66 64 65 

Does family encourage child to start and keep hobbies? 
 

95 89 88 

Does child get special lessons or belong to organizations that 
encourage activities (sports, arts)? 

69 56 50 

How often does family member arrange visit to museum 
within last year? 

80 72 69 

How often does family member take child to musical or 
theatrical performance within the past year? 

61 59 50 

When family watches TV together, do you or child’s father 
discuss TV programs with him/her 

87 69 74 

    
Interviewer Observations    
    
Is interior of the home dark or perceptually monotonous? 
 

5 15 8 

Are visible rooms reasonably clean? 
 

93 91 93 

Are visible rooms minimally cluttered? 
 

85 83 83 

Building has no potentially dangerous structural or health 
hazards within a school-aged child’s range 

70 65 66 

* Number denotes the percent receiving highest score, where highest score is 1 and low score is 0. 
 
 
     
     
     
     
     
     
     
 

 




