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Abstract

On July 23, 2006, the Houston Chronicle published an article entitled “Reading: First-Grade Stan-
dard Too Tough for Many”. The article claimed in part that “Some people think that more students
(across Texas) do not have to rehabilitate the first grade, and experts believe that students in poor
areas should be rebuilt in the first grade.” The article presents data for each of 61 Texas counties
on Y = Percentage of students repeating first grade x = Percentage of low-income students for both
2004~2005 and 1994~1995. The data can be found on the book web site in the file HoustonChro-
nicle.csv. Analysis of covariance is used to decide whether: 1) an increase in the percentage of low
income students is associated with an increase in the percentage of students repeating first grade;
2) there has been an increase in the percentage of students repeating first grade between
1994~1995 and 2004~2005; 3) an association between the percentage of students repeating first
grade and the percentage of low-income students differs between 1994~1995 and 2004~2005.
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Df SumSq MeanSq Fvalue Pr(>F)
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summary(aov.mis)
Df SumSq Mean Sq Fvalue Pr(>F)

B 1 37.8 37.79 2.309 0.131

Residuals 120 1964.4 16.37

ALVE F=2309<F 5 (2-1122-2), B#F p=0.131>0.05, UiBA B BELARERL, BN
PN — R A BB R R BE 2.
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Figure 1. Percentage box chart for low-income
families in two years
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Figure 2. Two-year first-year student rework rate box chart
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£ R R IS T 45 R W T
Call:
Im(formula=y ~ 1 +x)
Residuals:
Min 1Q Median 3Q Max
—8.9845 -2.5072 —0.4184 1.8505  11.1067
Coefficients:

Estimate Std. Error t value Pr(>1t])
(Intercept) 291419 0.83836  3.476  0.000709 ***
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X 0.07550 0.01823  4.141 6.47¢—05 ***

Signif. codes: 0 “***0.001 “** 0.01 “**0.05 0.1 ° 1

Residual standard error: 3.821 on 120 degrees of freedom

Multiple R-squared: 0.125, Adjusted R-squared: 0.1177

F-statistic: 17.14 on 1 and 120 DF, p-value: 6.472¢-05
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Figure 3. Test result correlation diagram
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Figure 4. Two-year first-year student rework rate percentage scatter
plot and linear regression line
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Call:

Im(formula=y ~ 1+ x + d)

Residuals:
Min 1Q Median 3Q Max
—8.6768  —2.5451 —0.4769 1.6624 11.3469
Coecfficients:
Estimate Std. Error t value Pr(>t|)
(Intercept) 2.84900 0.84995  3.352 0.001076 **
X 0.07248 0.01917 3.782 0.000245 ***
d 0.38311 0.72716  0.527 0.599274

Signif. codes: 0 “***0.001 “** 0.01 “** 0.05 0.1 “ 1
Residual standard error: 3.832 on 119 degrees of freedom

Multiple R-squared: 0.127, Adjusted R-squared: 0.1124
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F-statistic: 8.659 on 2 and 119 DF, p-value: 0.0003083

2 d=0, B 1994 0, y=0.07x+2.849; X d=1, HI 2004 Fi, y=0.07x+3.232 . FHRLZ[A]
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Figure 5. Repetition rate of first-year students in two years and
percentage scatter plot and linear regression line of low-income

students
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Call:

Im(formula=y ~1+x+d+d *x)

Residuals:
Min 1Q Median 3Q Max
—8.1606 —2.6121 —0.5576 1.7495 11.6014
Coefficients:

Estimate Std. Error t value Pr(>t))
(Intercept) 3.27194 1.22347  2.674 0.00855**
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X 0.06080 0.03093  1.966 0.05167.
d —0.38956 1.76109 —-0.221 0.82532
x:d 0.01903 0.03949  0.482 0.63066

Signif. codes: 0 “***0.001 “** 0.01 “** 0.05°.>0.1 °’ 1

Residual standard error: 3.845 on 118 degrees of freedom

Multiple R-squared: 0.1288, Adjusted R-squared: 0.1066

F-statistic: 5.813 on 3 and 118 DF, p-value: 0.0009689

2 d=0R811994 &8}, »=0.06x+3.27; 2 d=1H812004 &, »=0.07x+2.88.
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BN 3.27, 2.88. N T HRIRE R ITATEENE, BATH-— DX (R F A5, E R FE7 I8 RN

Analysis of Variance Table

Model 1: y~1+x

Model 2: y~1+x+d+d*x

Res. Df RSS Df Sum of Sq F Pr(>F)
1 120 1751.9
2 118 17444 2 7.512 0.2541 0.7761

(RSS{u0) = RSSue) / ( Py = D)
RSS(ao /P am

_(17519-1744.4)/(120-118) ..
1744.4/118

IEATRH I 25 SRR, XA A BRI Z 5, AR A — 5 R BB R AR K E 7
EE D I BRI SR R ARG . R, AT T R A LR, 1A AR S [ 2R

SE

(1] #H#A REFEGIHM]. el mEEEE R, 2008.
[2] EEER. SRitEALS R MM dbat: 3 H R B RAE, 2007.
[3] Sheather, S. (2009) A Modern Approach to Regression with R. Springer, New York.
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