Minimum  Statistic .1100
Maximum  Statistic .8900
Mean Statistic .565381
Std.
.0102507
Error
Std. Statistic
o .1485467
Deviation
Variance  Statistic .022
Skewness Statistic -.087
Std.
.168
Error
Kurtosis Statistic -.424
Std.
.334
Error

Figure 4. Histogram of 2013 MCAS grade 4 mathematics passing percentages.
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Correlational Analysis

To determine the strength, direction, and significance between each of the 15 independent
variables and the number of students receiving Proficient or Advanced Proficient scores on the
2013 MCAS Grade 4 mathematics assessment, Pearson correlation coefficients were determined
using SPSS. The correlation analysis facilitated an examination of the independent variables that
were strongly correlated in order to anticipate multicollinearity prior to creating regression
models. The variables with the highest variance inflation factor (VIF) were identified to reduce
collinearity between variables prior to creating the regression models. After reviewing the
correlational coefficients, all independent variables were loaded into a simultaneous multiple
regression model.

The initial coefficients table and the correlation matrix were used to begin the process of
identifying possible issues of multicollinearity and eliminating independent variables from the
analysis. The correlation analysis indicated that the three variables with the best fit were from
the mesosystem, macrosystem, and exosystem elements in the ecological systems theory. Table
22 is the correlation matrix of the three remaining varibles. The three variables that accounted
for the most variance in the number of students scoring Proficient or Advanced Proficient on the
2013 MCAS Grade 4 language arts assessment were the percentage of individuals earning a
bachelor’s degree or higher, the percentage of households in a municipality/school district that
earned $200,000 or more, and the percentage of students eligible for free and reduced-price
lunch. The three remaining variables are described below:

1. The independent variable described as the percentage of people earning a bachelor’s

degree or higher (% BA+BA+) is a mesosystem variable that had a correlation of

.685. This is a moderate positive correlation, which means that as the percentage of
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Table 22

households that have earned a bachelor’s degree or higher increases in a school
district, the percentage of students scoring Proficient or Advanced Proficient on the
2013 MCAS Grade 4 mathematics assessment increases.

The independent variable described as the total percentage of households earning
$200,000 or more in a municipality/district (lone-parent households (% House
Ov200K) is a macrosystem variable that had a correlation of .675. This is a moderate
positive correlation, which means that as the total percentage of households earning
$200,000 or more increase in a municipality/school district, the percentage of
students scoring Proficient or Advanced Proficient on the 2013 MCAS Grade 4
mathematics assessment increases.

The independent variable described as the percentage of people eligible for free and
reduced-price lunch (% FRLE) is an exosystem variable that had a correlation of -
.665. This is a moderate negative correlation, which means that as the percentage of
students who are eligible for free and reduced-price lunch in a district increases, the
percentage of students scoring Proficient or Advanced Proficient on the 2013 MCAS

Grade 4 language arts assessment decreases.

2013 MCAS Grade 4 Three Independent Variable Correlation Table

Correlations

% House
% P+AP Math | % BA+BA+ Ov200k % FRLE
% P+AP Math Pearson Correlation 1 .685™ 675" -.665"
Sig. (2-tailed) .000 .000 .000
N 210 210 210 210
% BA+BA+ Pearson Correlation .685™ 1 .838™ -.650™
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Sig. (2-tailed) .000 .000 .000

N 210 210 210 210
% House Ov200k  Pearson Correlation 675" .838" 1 -.614"

Sig. (2-tailed) .000 .000 .000

N 210 210 210 210
% FRLE Pearson Correlation -.665™ -.650™ -.614" 1

Sig. (2-tailed) .000 .000 .000

N 210 210 210 210

**_Correlation is significant at the 0.01 level (2-tailed).

Simultaneous Multiple Regression Analysis

After reviewing the correlational coefficients, all independent variables were loaded into

a simultaneous multiple regression model. Tables 23 and 24 provide the Model Summary and

ANOVA information for the initial regression analysis. This initial regression had statistical

influence at the p < .05 (p = .000) with an R Square value of .610 and a standard error of the

estimate of 9.63184. This regression model accounted for 61.0% of the variance observed in

2013 MCAS Grade 4 language arts scores. The ANOVA results indicate a strong statistical

relationship (F(15,194) = 20.207, p = .000 < .05).
Table 23

2013 MCAS Grade 4 Mathematics Model Summary

Model Summary

Adjusted R Std. Error of the
Model R R Square Square Estimate

1 .7812 .610 .580 9.63184

a. Predictors: (Constant), % Total LP, Exp Per Student, % Fam
Ov200k, % Some College, % Fam Pov, % Male LP, % No HS, %
House Ov200k, % LWI, % HS, % FRLE, % Fam U35k, % House U35k,
% Female LP, % BA+BA+
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Table 24

2013 MCAS Grade 4 Mathematics ANOVA Analysis

ANOVA?
Model Sum of Squares df Mean Square F Sig.
1 Regression 2.812 15 .187 20.207 .000P
Residual 1.800 194 .009
Total 4.612 209

a. Dependent Variable: % P+AP Math

b. Predictors: (Constant), % Total LP, Exp Per Student, % Fam Ov200k, % Some College, % Fam
Pov, % Male LP, % No HS, % House Ov200k, % LWI, % HS, % FRLE, % Fam U35k, % House
U35k, % Femal LP, % BA+BA+

Mathematics Hierarchical Regression Model

Table 25 suggested that the only statistically influential variable at the p < .05 level in the
regression was % Fam Pov. The table also revealed that the variance inflation factor (VIF)
indicated high collinearity statistics. A series of layered statistical analyses were conducted that
included running additional simultaneous regression models with variables eliminated based on
indications of statistical influence and multicollinearity. Models were created combining
independent variables that had strong correlations with the number of students scoring Proficient
and Advanced Proficient, at the district level, on the 2013 MCAS Grade 4 mathematics
assessment. The independent variables indicating high correlations were examined to assess
which variable had greater influence on the percentage of Proficient and Advanced Proficient
mathematics test scores on the 2013 MCAS Grade 4 assessment. The independent variables with
greatest influence on these scores were selected. This analysis processes was repeated until the
regression model included only variables that had statistical influence at the p <.05 and the

largest R-squared.

125



Table 25

2013 MCAS Grade 4 Mathematics Initial Regression Model

Coefficients?

Standardized
Unstandardized Coefficients Coefficients Collinearity Statistics
Model B Std. Error Beta t Sig. Tolerance VIF
1 (Constant) 2.054 1.428 1.438 152
Exp Per Student 5.359E-7 .000 .009 .155 877 .622 1.607
% No HS -1.329 1.392 -.528 -.955 341 .007 152.209
% HS -1.681 1.443 -.986 -1.164 .246 .003 356.270
% Some College -1.219 1.413 -.488 -.863 .389 .006 159.378
% BA+BA+ -1.303 1.412 -1.524 -.922 .357 .001 1357.548
% FRLE -.142 .078 -.208 -1.827 .069 .155 6.457
% Fam Pov -.733 231 -.267 -3.174 .002 .285 3.505
% Fam U35k 312 .253 .186 1.232 .220 .088 11.311
% Fam Ov200k .018 .016 .055 1.122 .263 .829 1.206
% LWI -.091 181 -.066 -.505 .614 .118 8.454
% House U35k -.040 .257 -.025 -.155 .877 .076 13.156
% House Ov200k 466 151 311 3.078 .002 197 5.089
% Male LP 1.078 1.524 119 .707 .480 .071 14.071
% Femal LP 1.424 1.370 .399 1.039 .300 .014 73.384
% Total LP -1.814 1.409 -.630 -1.288 .199 .008 119.016

a. Dependent Variable: % P+AP Math

The percentage of individuals in a community with a bachelor’s degree or higher (%
BA+BA+) had the highest correlation with the mathematics test scores. However, as indicated
in Tables 26, 27, and 28, when the hierarchical regression models were run, the two independent
variables with the greatest influence on 2013 MCAS Grade 4 mathematics test scores were from
the exosystem and macrosystem elements in the Ecological Systems Theory that is the
theoretical framework guiding this study. The exosystem variable was the percentage of students

in a school district eligible for free and reduced-price lunch (% FRLE), and the macrosystem
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variable was percentage of households with incomes over $200,000 (% House Ov200k). These
two variables had an R squared of .556 versus the R squared of .504 for % BA+BA+ and %
House Ov200k and .553 for the combination of % BA+BA+ and % FRLE. The model has
statistical influence at the p < .05 level since p =.000. Table 27 indicates that 55.6% of the
variance in the percentage of students scoring Proficient or Advanced Proficient, at the school
district level, on the mathematics section of the 2013 MCAS Grade 4 assessment can be
explained by the model that includes these variables.

Table 26

2013 MCAS Grade 4 Mathematics Hierarchical Regression Analysis % BA+BA+ and % House
Ov200k Model Summary

Model Summary

Adjusted R Std. Error of the
Model R R Square Square Estimate
1 .6852 470 467 10.84247
2 .710° .504 .499 10.51307

a. Predictors: (Constant), % BA+BA+
b. Predictors: (Constant), % BA+BA+, % House Ov200k

Table 27

2013 MCAS Grade 4 Mathematics Hierarchical Regression Analysis % BA+BA+ and % FRLE
Model Summary

Model Summary

Adjusted R Std. Error of the
Model R R Square Square Estimate
1 .6852 470 467 10.84247
2 .744P .553 .549 9.97951

a. Predictors: (Constant), % BA+BA+

b. Predictors: (Constant), % BA+BA+, % FRLE
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Table 28

2013 MCAS Grade 4 Mathematics Hierarchical Regression Analysis % House Ov 200k and %
FRLE Model Summary

Model Summary

Adjusted R Std. Error of the

Model R R Square Square Estimate
1 6752 .456 .453 10.98220
2 .746° .556 .552 9.94169

a. Predictors: (Constant), % House Ov200k
b. Predictors: (Constant), % House Ov200k, % FRLE
The coefficients table (Table 29) demonstrates how the two predictor variables influence

the dependent variable. In Model 2, the first predictor, the percentage of households with
income over $200,000, reported a beta of .642. The beta had statistical influence at the .005
level (p =.000), and the reported VIF was 1.605. The positive beta indicated that as the
percentage of households earning $200,000 or more within a municipality increases, the
percentage of students scoring Proficient or Advanced Proficient, at the district level, on the
2013 MCAS Grade 4 mathematics assessment increases. The second predictor, the percentage
of students eligible for free and reduced-price lunch, reported a beta of -.273. The beta had
statistical influence at the .005 level (p = .000), and the reported VIF was 1.605. The negative
beta indicates that as the percentage of students eligible for free and reduced-price lunch
increases, the percentage of students scoring Proficient or Advanced Proficient, at the district
level, on the 2013 MCAS Grade 4 mathematics assessment decreases. Since both of the reported
VIFs were less than 4.000, there is very little threat of multicollinearity in this model (Kutner,

Nachtsheim, & Neter, 2004; Rovai, Baker, & Ponton, 2014).
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Table 29

2013 MCAS Grade 4 Mathematics Two Independent Variable Coefficients Table

Coefficients?

Standardized
Unstandardized Coefficients Coefficients Collinearity Statistics

Model B Std. Error Beta t Sig. Tolerance VIFE
1 (Constant) .456 .011 40.741 .000

% House Ov200k 1.010 .076 .675 13.205 .000 1.000 1.000
2 (Constant) .568 .019 29.624 .000

% House Ov200k .642 .088 429 7.313 .000 .623 1.605

% FRLE -.273 .040 -.401 -6.842 .000 .623 1.605

a. Dependent Variable: % P+AP Math

Predictive Power for Dependent Variable: 2013 MCAS Grade 4 Mathematics Assessment

The predictive percentage of students scoring Proficient or Advanced Proficient, at the
district level, was based on the standard regression algorithm below (Maylone, 2002; Fox, 2015;
McCahill, 2015; Wolfe, 2016):

Ai (Xi) + Aii (Xii) + Aiii (Xiii)... + Constant =Y

Ai = Individual school district predictor value
Xii = Unstandardized beta for predictor
Y = Predicted percentage of students scoring Proficient or above

The standard error of the estimate was used to assess the accuracy of each prediction.
The predicted percentage was subtracted from the actual reported percentage of students scoring
Proficient and Advanced Proficient, at the district level, on the language arts section of the 2013
MCAS Grade 4 assessment. If the prediction was within the margin of error for the model, it
was deemed accurate. The standard error of the estimate for the percentage of households
earning $200,000 or more and the percentage of free and reduced-price lunch eligibility in a
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school and the percentage of people in the community with at least a bachelor’s degree was
9.942. A final calculation utilizing this standard error of the estimate was made to determine the
percentage of school districts that were predicted accurately.
Example: 2013 MCAS Grade 4 Mathematics Assessment, Pembroke, Massachusetts

The demographic values for the two best predictors for Pembroke were as follows:

Ai = % of households earning $200k or more (% House Ov 200k) = 8.4%

Aii = % of students that are eligible for free and reduced-price lunch (% FRLE) = 16.67%
When these values are entered into the predictive algorithm, the formula is as follows:
8.4(0.642) + 16.67(-0.273) + 56.8 = 57.64

The result, 57.64, represents the percentage of students in the Pembroke school district
that is predicted to score Proficient or Advanced Proficient on the 2013 MCAS state-mandated
Grade 4 language arts assessment. The actual percentage of Grade 4 students in the district who
scored Proficient or Advanced Proficient on the test was 58%. The standard error of the estimate
for the model was 9.94167. The difference between the actual percentage and the predicted
percentage was 58.0-57.64 = .36 percentage points. The difference of .36 was within the 9.9417
margin of error for the model and was considered accurate.
The Model’s Ability to Predict the Dependent Variable

This model was able to accurately predict the percentage of students scoring Proficient or
Advanced Proficient on the 2013 MCAS Grade 4 mathematics assessment within the standard
error of the estimate for 155 out of 210 districts in the sample. Utilizing a standard error of the
estimate of 9.9417 and a constant of 56.8%, this analysis indicated that these Proficient and
Advanced Proficient test scores were accurately predicted in 73.8% of the total districts in the

analysis.
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Mathematics Hierarchical Regression Model for the Living Wage Index

This research extends prior studies on the topic because, in addition to familiar measures
such as free and reduced-price lunch percentages, lone-parent household, and parental education
levels, the study examined the statistical influence of the living wage index (LWI) on the 2013
MCAS Grade 4 mathematics test scores. This variable used U.S. Census data to calculate the
percentage of households in a municipality that earned a living wage income as determined by
the Massachusetts Institute of Technology (MIT) living wage calculator (Nadeau, 2015). The
research examined the predictive power of the LWI on 2013 MCAS mathematics assessment
scores.

Figure 5 is a scatterplot diagram showing the relationship between the percentage of
students scoring Proficient or Advanced Proficient on 2013 MCAS Grade 4 mathematics test and
the percentage of households who earn enough to pay their bills (LWI) in the municipality in
which the school district is located. The scatterplot indicates that the pattern of data runs from
the lower left of the graph to the upper right. This suggests that the relationship between these
two variables has a positive direction. Figure 5 shows that as the LWI percentage increases,
students generally score higher on the MCAS mathematics test. The scatter plot also suggests
that there is a fairly strong linear relationship between the variables because the data points form
a generally consistent straight form with just a few extreme outliers. This is an important finding
because it suggests that the economic well-being of a municipality, as determined by the LWI,
has a linear relationship with the standardized mathematics test performance of students in the
local public schools. This analysis suggests that there is potentially a relationship between
reducing poverty in a municipality and increasing mathematics standardized test scores in the

local public schools.
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Figure 5. Scatter diagram of 2013 MCAS grade 4 mathematics passing percentages and the LWI
percentage.

Table 30 provides a summary of the results of the hierarchical regression analysis on
LWI for the 2013 MCAS Grade 4 mathematics assessment. The R square value for this model
was .373 with a standard error of the estimate of 11.792. The model indicates that 37.3% of the
variance in the number of students scoring Proficient or Advanced Proficient, at the district level,
on the mathematics section of the 2013 MCAS grade for assessment can be explained by the

living wage index.
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Table 30

2013 MCAS Grade 4 Mathematics Hierarchical Regression Analysis LWI Variable
Model Summary

Table 30 lists the ANOVA analysis for the LWI variable. The ANOVA results indicate a

Model Summary

Adjusted R Std. Error of the
Model R R Square Square Estimate
1 6112 .373 .370 11.79240

a. Predictors: (Constant), % LWI

strong statistical relationship (F(1,208) = 123.641, p =.000 < .05).

Table 31

2013 MCAS Grade 4 Mathematics LWI ANOVA Results

ANOVA?
Model Sum of Squares df Mean Square F Sig.
1 Regression 1.719 1 1.719 123.641 .000°
Residual 2.892 208 .014
Total 4.612 209

a. Dependent Variable: % P+AP Math
b. Predictors: (Constant), % LWI

The data in Table 32, the coefficients table, demonstrate how the LW1 influences the
dependent variable. In this model, the predictor variable, the percentage of households earning a

living wage, lists a beta of .847. The beta, p =.000, had statistical influence at the p < .05 level.
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Table 32

2013 MCAS Grade 4 Mathematics LWI Coefficients Table

Coefficients?

Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) -.027 .054 -.492 .623
% LWI .847 .076 .611 11.119 .000

a. Dependent Variable: % P+AP Math

The LWI Model’s Ability to Predict the Math Dependent Variable

This model indicates that the LWI was able to accurately predict the percentage of
students scoring Proficient or Advanced Proficient on the 2013 MCAS Grade 4 mathematics
assessment within the standard error of the estimate for 155 out of 210 districts in the sample.
Utilizing a standard error of the estimate of 11.792 and a constant of -0.027, this analysis
indicated that these Proficient and Advanced Proficient test scores were accurately predicted by
the LW1 in 73.8% of the total districts in the analysis. The high predictive ability of the LWI
independent variable in this analysis convinced me, once again, to complete a special review of
the municipalities/school districts that had predictive results within the standard error and
develop a spreadsheet listing each of the 55 municipalities/school districts where the prediction
was outside of the standard error to ensure that the finding was accurate. The purpose of this
review was to verify that the original findings were accurate. This additional review confirmed
the predictive percentage finding.

Research Questions
This study attempted, through multiple regression analysis, to determine the predictive

influence on 2013 MCAS Grade 4 language arts and mathematics assessment scores of variables
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representing the five environmental systems described in the Bronfenbrenner’s ecological
systems theory (Bronfenbrenner, 1979). The data for these variables was found in the U.S.
Census, the Massachusetts Department of Elementary and Secondary Education (MDESE)
website, and the MIT living wage index website. This research was guided by the following four
research questions:
1. Which minimum combination of socioeconomic, parental, and district variables
establishes the greatest reliable predictive power for a school district’s 2013 MCAS
Grade 4 language arts test?
2. Which minimum combination of socioeconomic, parental, and district variables
establishes the greatest reliable predictive power for a school district’s 2013 MCAS
Grade 4 mathematics test?
3. How accurately can the living wage index predict a school district’s percentage of
students scoring Proficient or above on the 2013 MCAS Grade 4 language arts test?
4. How accurately can the living wage index predict a school district’s percentage of
students scoring Proficient or above on the 2013 MCAS Grade 4 mathematics test?
The null hypotheses do not apply to this study for the following four reasons:
1. This study does not involve experimental or quasi-experimental research.
2. The study does not aim to test a theory.
3. The principle that social capital predicts learning outcomes is very well established.
4. The objective of this research was to determine the magnitude of the predictive

influence of social capital on standardized test scores.
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Research Question 1: Which minimum combination of socioeconomic, parental, and
district variables establishes the greatest reliable predictive power for a school district’s 2013
MCAS Grade 4 language arts test?

The results from this study suggest that two variables, the percentage of students eligible for
free and reduced-price lunch and the percentage of people in the municipality who had a
bachelor’s degree or higher, were able to predict, within the standard error of the estimate of the
model, 74.28% of the 2013 MCAS Grade 4 language arts test scores.

Research Question 2: Which minimum combination of socioeconomic, parental, and
district variables establishes the greatest reliable predictive power for a school district’s 2013
MCAS Grade 4 mathematics test?

The results from this study suggest that two variables, the percentage of households with
incomes of $200,000 or more and the percentage of students eligible for free and reduced-price
lunch, were able to predict, within the standard error of the estimate of the model, 73.8% of the
2013 MCAS Grade 4 mathematics test scores.

Research Question 3: How accurately can the living wage index (LW1) predict a school
district’s percentage of students scoring Proficient or above on the 2013 MCAS Grade 4
language arts test?

The results from this study suggest that the living wage index, was able to predict, within the
standard error of the estimate of the model, 71.9% of the 2013 MCAS Grade 4 mathematics test
scores.

Research Question 4: How accurately can the living wage index (LWI) predict a school
district’s percentage of students scoring Proficient or above on the 2013 MCAS Grade 4

mathematics test?
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The results from this study suggest that the living wage index was able to predict, within
the standard error of the estimate of the model, 73.8% of the 2013 MCAS Grade 4 mathematics
test scores.

Chapter Summary

My purpose for this study was to explain the predictive validity of socioeconomic,
parental, and district factors on MCAS Grade 4 language arts and mathematics test scores. The
analysis of the data indicated that the mean percentage of students scoring Proficient or
Advanced Proficient, at the district level, on the 2013 MCAS Grade 4 language arts test was
58.68. The standard deviation for students scoring Proficient or Advanced Proficient, at the
district level, on this section of the assessment was 14.989. The mean percentage of students
scoring Proficient or Advanced Proficient, at the district level, on the 2013 MCAS Grade 4
mathematics test was 56.54. The standard deviation for students scoring Proficient or Advanced
Proficient, at the district level, on this section of the assessment was 14.855.

Table 33

Mean and Standard Deviations of Students in the Sample Scoring Proficient and Advanced
Proficient at the District Level

Statistic 2013 Grade 4 Language Arts | 2013 Grade 4 Mathematics
Mean 58.68 56.54
Standard Deviation 14.989 14.855
N 210 210

The model of best fit for the 2013 MCAS Grade 4 language arts assessment consisted of
two variables from the mesosystem and exosystem elements of the ecological systems theory
that is the theoretical framework guiding this study. The percentage of students eligible for free

and reduced-price lunch, at the district level, and the percentage of individuals earning a
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bachelor’s degree or higher at the municipality level were the two independent variables that
combined to account for the most variance in the number of students scoring Proficient or
Advanced Proficient, at the district level, on the 2013 MCAS Grade 4 language arts assessment.
The R-squared value for these two variables was .606. Therefore, these two variables accounted
for 60.6% of the variance.

This study also examined the extent to which the living wage index (LW1) predicted the
2013 MCAS Grade 4 language arts assessment at the district level. This variable, from the
macrosystem element of the ecological systems theory, had an R squared value of .384, which
suggests that it accounted for 38.4% of the variance in the number of students scoring Proficient
or Advanced Proficient, at the district level, on the 2013 MCAS Grade 4 language arts
assessment.

The model of best fit for the 2013 MCAS Grade 4 mathematics assessment consisted of
two variables from the macrosystem and exosystem elements of the ecological systems theory.
The percentage of households earning $200,000 or more and the percentage of students eligible
for free and reduced-price lunch, at the district level, were the two independent variables that
combined to account for the most variance in the number of students scoring Proficient or
Advanced Proficient, at the district level, on the 2013 MCAS Grade 4 mathematics assessment.
The R squared value for these two variables was 55.6. Therefore, these two variables accounted
for 55.6% of the variance.

This study also examined the extent to which the living wage index (LW1) predicted the
2013 MCAS Grade 4 mathematics assessment at the district level. This variable had an R

squared value of .373, which suggests that it accounted for 37.3% of the variance in the number
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of students scoring Proficient or Advanced Proficient, at the district level, on the 2013 MCAS
Grade 4 language arts assessment.

Table 34

R-Squared Values for Each Model and the Standard Error of the Estimate

Statistical Grade 4 ELA Grade 4 Math (% Grade 4 ELA Grade 4 Math
Information (%FRLE and (House Ov200k (Lwi) (Lwi)
%BA+BA+) and %FRLE)
R-squared .606 .556 .384 373
Standard Error 9.448 9.942 11.795 11.792
Variance
Accounted For 60.6% 55.6% 38.4% 37.3%

This study used the unstandardized betas and constants from the hierarchical regression
models of best fit as part of the predictive algorithms for the 2013 MCAS language arts and
mathematics models. All of the VIFs were under 1.75; therefore, multicollinearity was unlikely
in these models (Kutner, Nachtsheim, & Neter, 2004; Rovai, Baker, & Ponton, 2014).

Table 35

Unstandardized Betas, Constants, and, VIFs for Each Predictive Model

Test Predictor Variable Unstandardized Constant | VIF
Beta

2013 ELA Test | % of students eligible for free and reduced lunch -.320 525 1.731
2013 ELA Test % of people with bachelor’s degrees or higher 337 .525 1.731
2013 Math Test % of households with income over $200k .642 .568 1.605
2013 Math Test | % of students eligible for free and reduced lunch -.273 .568 1.605
2013 ELA Test % of households earning a living wage (LWI) .867 -.019 1.00
2013 Math Test | % of households earning a living wage (LWI) -.027 .847 1.00

This study accurately predicted, within the standard error of the estimate, the percentage

of students scoring Proficient or Advanced Proficient, at the district level, on the 2013 MCAS

Grade 4 language arts assessment for 74.28% of the school districts in the sample based on the
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percentage of students eligible for free and reduced-price lunch in a district and the percentage of
individuals with a bachelor’s degree or higher in a municipality. It also accurately predicted,
within the standard error of the estimate, the percentage of students scoring Proficient or
Advanced Proficient, at the district level, on the 2013 MCAS Grade 4 mathematics assessment
for 73.8% of school districts in the sample based on the percentage of households earning
$200,000 or more in a municipality and the percentage of students eligible for free and reduced-
price lunch in a district.

This analysis also accurately predicted, within the standard error of the estimate, the
percentage of students scoring Proficient or Advanced Proficient, at the district level, on the
2013 MCAS Grade 4 language arts assessment for 71.9% of school districts in the sample based
on the percentage of households in the municipality earning enough money to pay their bills
(LWI). The study also accurately predicted, within the standard error of the estimate, the
percentage of students scoring Proficient or Advanced Proficient, at the district level, on the
2013 MCAS Grade 4 mathematics assessment for 73.8% of school districts in the sample based
on the percentage of households in the municipality earning enough money to pay their bills
(LWI).

Table 36

Percentage of School Districts Whose Results Were Predicted within the Standard Error of the
Estimate of the Model

% of
Districts
MCAS Test Predictor Variables Predicted
Accurately
2013 ELA Test % of students on free and reduced lunch and
% of people with bachelor’s degrees or higher 74.28%
2013 Math Test % of households with income over $200k and
% of students on free and reduced lunch 73.8%
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2013 ELA Test % of households earning a living wage (LWI) 71.9%
2013 Math Test % of households earning a living wage (LWI) 73.8%

This study suggests that the answer to Research Question 1 is that the percentage of
students eligible for free and reduced-price lunch in a district and the percentage of people in a
municipality who earned a bachelor’s degree or higher represents the minimum combination of
variables establishing reliable predictive power for a school district’s 2013 MCAS Grade 4
language arts test. These independent variables reliably predicted 74.28% of the test scores.

In addition, the analysis of data suggests that the answer to Research Question 2 is that the
percentage of households in a municipality earning $200,000 or more and the percentage of
students eligible for free and reduced-price lunch in a district represent the minimum
combination of variables establishing reliable predictive power for a school district’s 2013
MCAS Grade 4 mathematics test. These independent variables reliably predicted 73.8% of the
test scores.

The study suggests that the answer to Research Question 3 is that the living wage index,
the percentage of households that earn sufficient income to pay their bills, can accurately predict
71.9% of the 2013 MCAS Grade 4 language arts test scores. It also suggests that the answer to
research question 4 is that the living wage index can accurately predict 73.8% of the 2013

MCAS Grade 4 mathematics test scores.
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CHAPTER V
CONCLUSIONS AND RECOMMENDATIONS

My purpose for this study was to explain the predictive validity of socioeconomic,
parental, and district factors on MCAS Grade 4 language arts and mathematics test scores. This
study, informed by Bronfenbrenner’s (1979) ecological systems theory, sought to add to the
existing body of research demonstrating the predictive validity of classroom expenditures and
out-of-school variables on student academic achievement at the school district level.
Hierarchical regression was used to analyze the variables in this study. If socioeconomic,
parental, and district factors account for a significant variance in school district level
standardized assessment results and combine to accurately predict district level test results, then
the use of standardized test scores as a primary means to assess district, school, and educator
effectiveness is questionable.

Research Questions

The following four overarching research questions guided this study:

Research Question 1: Which minimum combination of socioeconomic, parental, and
district variables establishes the greatest reliable predictive power for a school district’s 2013
MCAS Grade 4 language arts test?

Research Question 2: Which minimum combination of socioeconomic, parental, and
district variables establishes the greatest reliable predictive power for a school district’s 2013
MCAS Grade 4 mathematics test?

Research Question 3: How accurately can the living wage index (LWI) predict a school
district’s percentage of students scoring Proficient or above on the 2013 MCAS Grade 4

language arts test?
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Research Question 4: How accurately can the living wage index (LW1) predict a school
district’s percentage oOf students scoring Proficient or above on the 2013 MCAS Grade 4
mathematics test?

The results of this study support the existing literature suggesting that demographic
variables influence the percentages of students scoring Proficient or Advanced Proficient on
standardized assessments. Research by Maylone (2002), Turnamian and Tienken (2013), Sackey
(2014), and McCahill (2015) suggest that demographic and other out-of-school variables can
accurately predict the percentages of students scoring Proficient or Advanced Proficient on state
standardized assessments.

This research is the first to examine the influence of school district expenditures per
student, family income levels, free and reduced-price lunch eligibility, household income levels,
lone-parent household percentage, parental education levels, and the percentage of households
that can pay their bills on student performance on the MCAS test. It adds to the extant literature
by examining the statistical significance of socioeconomic, family, and district variables found in
the literature review that fall into one or more of Bronfenbrenner’s five ecological systems.

This study demonstrated that the 15 independent variables in this analysis accounted for
64.5% of the variance in the 2013 MCAS Grade 4 language arts scores and 61.0% of the 2013
MCAS Grade 4 mathematics scores. The independent variables, the percentage of students in a
school district who were eligible for free and reduced-price lunch and the percentage of
individuals in a municipality who earned a bachelor’s degree or higher, accounted for 60.6% of
the variance in the 2013 MCAS Grade 4 language arts scores. The independent variable, living
wage index, accounted for 38.4% of the variance in the 2013 MCAS Grade 4 language arts

Scores.
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The independent variables, the percentage of households in a municipality that earned
$200,000 or more and the percentage of students in a school district who were eligible for free
and reduced-price lunch, accounted for 55.6% of the variance in the 2013 MCAS Grade 4
mathematics scores. The independent variable, the living wage index, accounted for 37.3% of
the variance in the 2013 MCAS Grade 4 mathematics scores.

The extent of the predictive power of certain variables in this analysis was particularly
surprising. The independent variables, the percentage of students in a school district who were
eligible for free and reduced-price lunch and the percentage of individuals in a municipality who
earned a bachelor’s degree, predicted the 2013 MCAS Grade 4 language arts scores within the
standard error of the estimate in 156 out of 210 districts (74.28%). The independent variable,
living wage index, a variable that has never been studied before, predicted the 2013 MCAS
Grade 4 language arts scores within the standard error of the estimate in 151 out of 210 districts
(71.90%).

The independent variables, the percentage of households in a municipality that earned
$200,000 or more and the percentage of students in a school district who were eligible for free
and reduced-price lunch, predicted the 2013 MCAS Grade 4 mathematics scores within the
standard error of the estimate in 155 out of 210 districts (73.8%). The independent variable,
living wage index, predicted the 2013 MCAS Grade 4 mathematics scores within the standard
error of the estimate in 155 out of 210 districts (73.8%).

The theoretical framework guiding this study, the ecological systems theory developed by
Bronfenbrenner, suggests that a child’s development and school performance is a product of a
combination of influences that include economic, cultural, social, environmental, and political

factors (Bronfenbrenner, 1979). This study confirms that independent out-of-school variables
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from the mesosystem, exosystem, macrosystem, and chronosystem elements of his theory were
able to predict the percentage of students scoring Proficient or Advanced Proficient on the 2013
Grade 4 MCAS language arts and mathematics test in more than 70% of the districts studied.

While previous studies have suggested that out-of-school variables can be used to predict
standardized test results, this study is unique because it includes a statistical analysis of a new
measure of household economic well-being called the living wage index (LWI). This measure,
which is based on the MIT living wage calculator, includes regionally calculated costs for
housing, child care, transportation, food, medical expenses, and other miscellaneous costs as the
components of their measure of living wage household income (Nadeau, 2015). The data
relating to LWI, the percentage of households in a municipality that earn enough income to pay
their bills, indicate that this macrosystem factor relating to the culture in which a student lives,
has significant influence on his or her performance on a standardized assessment. The influence
of the LWI was surprising. This independent variable predicted the percentage of students with
Proficient or Advanced Proficient 2013 MCAS Grade 4 scores within the standard error of the
estimate in 73.8% of the school districts in the study for mathematics and 71.9% of the school
districts for language arts.

State departments of education across the country hold many of the educators and
students in our schools to similar output expectations as measured by results on high-stakes
standardized statewide tests (Tienken, Tramaglini, Lynch, & Turnamian, 2013). This policy
appears to be based on the belief that students, regardless of their ecological circumstances, have
an equal chance to be academically successful, at the same levels, on standardized tests. This
study of 2013 Grade 4 MCAS scores, as well as studies by Maylone (2002), Turnamian (2012),

Sackey, Jr. (2014), McCahill (2015), and Wolfe (2016), indicate that ecological factors outside
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of the classroom have significant influence on standardized test scores and in the case of the
MCAS, contaminate the results.

This research suggests that the living wage index, which I created based on the MIT
living wage calculator, can predict the percentage of students scoring Proficient or Advanced
Proficient on the 2013 MCAS Grade 4 language arts and mathematics assessments in more than
70% of the school districts in this study. This surprising finding suggests that the results from
the MCAS are influenced by out-of-school factors (like the ability of households to pay their
bills) and do not seem to capture the amount of learning growth or quality teaching occurring in
the schools.

A problem exists because educational leaders in Massachusetts make high-stakes
decisions about student, teacher, school, and district performance from results of state-mandated
tests, based on the assumption that factors outside of the classroom do not influence or predict
standardized test scores. Little research exists suggesting that non-school factors can predict
state standardized test scores or that there is a relationship between municipal variables and
student academic proficiency in the local school district. Tragically, teachers, administrators,
students, and schools are often inappropriately penalized because of these high-stakes
evaluations based on standardized test scores. The results from this study and the extant
literature suggest that significant policy changes are needed to take into account the influence
on student academic achievement of factors outside of the classroom. These changes should
include refraining from exclusively using “high-stakes” state standardized tests to evaluate and

penalize teachers, administrators, students, and schools.
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Recommendations for Policy

Government leaders and educational policymakers continue to develop educational
reform policies guided by the belief that high-stakes testing driven accountability will result in a
higher-quality public education system for all students. Tienken (2011) suggests that a
conditional standard error of measurement (CSEM) exists where, in certain circumstances,
students’ actual standardized test scores can differ from their reported scores by enough standard
error points to inaccurately classify them as passing or failing the test. This is particularly tragic
when the test is used as the single most important measure of whether or not a student passes the
test or graduates from high school. Researchers suggest that current education policies are too
often developed by politicians, bureaucrats, and educational leaders who have little experience or
understanding of the challenges faced by local school administrators, teachers, or students
(Turnamian, 2012; Sackey, 2014; Fox, 2015; McCahill 2015; Tienken, 2016). These
policymakers seemingly overlook factors like CSEM and out-of-school variables when making
high-stakes assessments of public education.

Tienken and Orlich (2013) suggest that the variables influencing student learning are
often very different at schools within a few miles of one another. The lack of understanding of
the unique needs of local schools convinces these bureaucrats that a “one size fits all” “top
down” approach to assessing schools will enable them to measure the effectiveness of schools in
the same way across all districts. These educational leaders seem to ignore the research which
suggests that measures of student achievement should be based on a combination of factors
instead of just one high-stakes standardized assessment. There needs to be a stronger
relationship between public educational policy and research. The ability of variables outside of

the classroom to predict the percentage of students scoring Proficient or Advanced Proficient on
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statewide standardized tests, as demonstrated by this and other studies, suggests that these high-
stakes assessments do not accurately measure the comparative effectiveness of classroom
instruction or significantly improve student learning in all districts in the same way.

The seminal research paper entitled The Cardinal Principles of Secondary Education
(Commission on the Reorganization of Secondary Education, 1918) suggested that, since
students develop the mastery of subjects in different ways and paces, differentiated curriculum
and assessments should be developed at the local school level. In addition, the Eight Year Study
(Aiken, 1942) suggested that, instead of a single standard assessment of student achievement,
there should be multiple measures of academic proficiency that lead to the kind of differentiated
instruction that accommodates different learning styles and paces. More recent studies suggest
that formative assessments that are designed for unique local school needs are more effective
than state developed tests (Periera, 2011).

Research suggests that utilizing a single assessment to make high-stakes decisions about
school, administrator, teacher, and student performance without consideration of out-of-school
variables will not lead to the kind of academic proficiency gains that many educational
policymakers claim that they want (Maylone, 2002; Turnamian, 2012; Sackey, 2014; McCahill,
2015). However, even though research suggests that statewide standardized tests are not good
high-stakes measures, they often provide important data on student academic proficiency. It is
therefore important to create a balance between statewide standardized tests and local
assessments. This balance of assessments would include students’ classroom grades, school-
based formative assessments, and summative assessments. These assessments should be
developed with input from district administrators, school building principals, teachers, and in

some instances students to ensure that they accurately assess students’ capabilities and learning
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needs. In addition, quality teacher professional development and professional learning
communities should be established to help teachers effectively utilize these assessments to
inform instruction (Darling-Hammond, 2014).

Blended student assessments utilizing statewide standardized test scores combined with
district and school based educator developed tests will result in more accurate student
assessments (Brandt, 1992). These more comprehensive assessments should lead to increased
student achievement driven by the development of curriculum that is customized to the unique
local learning needs of students. Policymakers should promote the use of these blended
assessments to evaluate public education instead of the high-stakes single state standardized tests
currently being used.

Poverty Policy Recommendations

Federal, state, and local policymakers interested in improving language arts and
mathematics test scores should consider implementing policies to combat poverty related out-of-
school variables that negatively influence student achievement. The War on Poverty and other
similar initiatives attempting to significantly reduce or eliminate poverty have not been as
successful as originally hoped. Widespread poverty still exists in the United States. In addition,
as indicated in the latest report published by the National Center for Education Statistics (NCES)
entitled The Nations Report Card: 2015 Mathematics and Reading Assessments, the academic
achievement gap between students from high-income families and students from low-income
families remains unacceptably large.

The federal subsidy programs that originated because of the War on Poverty have served
as a safety net, helping millions of children and adults survive the ravages of poverty. The

federal free and reduced-price lunch program has done an exceptional job of providing
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nutritional meals to students who experience food insecurity. The federal welfare system has
done a good job of providing temporary income and housing support to families facing financial
insecurity. The supplemental funding to public schools in economically challenged communities
has helped to improve learning for some students in poor urban and rural public school districts.
However, these programs have proven to be “band-aids” that stop the “bleeding” but have not
led to the elimination of the educational achievement gap between the wealthy and the poor.
Poor students eat better at school, get additional academic remediation, go home to federally
subsidized housing, and eat food paid for with government subsidies. However, far too often,
they end up living in poverty when they are adults.

The old anonymous adage, “Give a person a fish and you will feed him or her for a day,
but teach the person to fish and you will feed them for a lifetime,” applies to the policy changes
that are needed based on peer-reviewed academic research. Current federal academic, food, and
income subsidies are the equivalent of giving a family a “fish” and expecting them to find a
“river” and teach themselves how to fish. Research has indicated that children and adults who
live in communities with high levels of poverty and violence frequently have weaker neural
connections in their brain which negatively influences their awareness, judgment and ethical and
emotional behavior (Luby, 2015). These individuals often have difficulty focusing,
communicating effectively, managing their emotions, and making good decisions about work,
school, and life. Current government policy is expecting people who have neurological,
emotional, financial, and educational disadvantages to compete with people who do not have
these challenges by teaching themselves how to find a “river” and learn to “fish.” The result of

current policies is that millions of families are trapped in generational poverty.
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The problem with “safety net” public policy is that it traps people in a net that they have
tremendous difficulty climbing out of throughout their life. People who are facing significant
neurological, emotional, financial, and educational challenges and are given barely enough
financial, housing, and food support to survive are expected to “pull themselves up by their own
bootstraps” and find success largely on their own (Swansburg, 2014). This study, and the extant
literature, suggest that it is time that the government implement a ““safety trampoline” approach
to the influences outside of the classroom that affect student achievement. A safety trampoline
public policy does not catch people and keep them in educational and financial poverty for
generations; it helps them bounce up into society and become productive citizens.

In addition to refraining from using high-stakes state standardized tests to evaluate and
penalize teachers, administrators, students, and schools, policymakers should implement public
policy initiatives and practices that can potentially counteract the negative influence of out-of-
school variables on student achievement. The Merriam-Webster Dictionary defines the word
poor as “less than adequate.” This definition implies that poverty can be characterized as the
state of having something that is less than adequate. The public policy changes necessary to
counteract the influence of out-of-school factors on student academic achievement relate to
“educational poverty,” which refers to individuals who have less than adequate reading levels;
“emotional poverty,” which refers to individuals who have less than adequate emotional states;
and “financial poverty,” which refers to individuals who have less than adequate income.
Educational Poverty Policy

Research suggests that a majority of students from low-income households are unable to
read at grade level and that there is a significant literacy challenge facing many of the largest

urban school districts in the United States (Acker-Hocevar & Touchton, 2002; Alspaugh, 1991;
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Feister, 2013; Barnett & Lamy, 2013; Murray, 2014). Some studies suggest that the academic
performance of students in fourth grade is a significant predictor of future academic success
(Hernandez, 2011; Sparks, 2011; Zachariya, 2015). If the research and the common education
saying that students “learn to read by third grade and read to learn in fourth grade and beyond” is
true, the third- and fourth-grade students who do not read at grade level are at risk of falling
further and further behind academically as they progress through high school (Aikens &
Barbarin, 2008; Feister, 2010; Caldwell, 2016). Since studies like those of Hart and Risley
(1995) suggest that children from low-income families do not receive the early childhood
academic support at home that high-income students do, public policy should focus on providing
the supplemental academic support necessary to close the household income reading gap in pre-
kindergarten through third grade.

The current reading crisis is the foundation of educational poverty. Both the language
arts and mathematics sections of state standardized tests require students to read at grade level to
accurately answer questions. Students who are not proficient in reading therefore do poorly on
both the language arts and mathematics sections of standardized tests. One of the major reasons
that the reading crisis exists is that the general public is not aware of the low reading levels of
kindergarten through fourth grade students in many of the poorest communities in the country.
Consequently, there is little public outrage about the reading crisis. The irony is that if more
than 50% of students in a district had a common cold, state, local, and federal officials would
likely claim that there is a major health crisis in the schools in these cities. However,
government officials seem to ignore the evidence that more than half of students in many urban
communities cannot read at grade level in fourth grade. Most schools are not required to post the

percentage of students who are reading at grade level on their website; therefore, there is little
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outrage about this crisis because this information is often hidden from parents and the general
public.

An effective reading-related public policy initiative would be establishing policies that
require that the percentage of students reading at grade level be posted on the school websites for
every kindergarten through fourth grade class. This would have the potential of highlighting the
reading gap between high- and low-income families and forcing both parents and educational
leaders to confront the problem head-on by developing intensive school and family reading
programs with measurable outcomes.

A practice initiative would be providing federal, state, and local funding for school
districts that have a specific strategy to significantly increase, in a measurable way, the pre-
kindergarten to fourth grade reading levels in low-income communities. This crisis will be
addressed effectively only if parents, teachers, schools, and policymakers admit that there is a
reading crisis caused by the out-of-school variables identified in this and other studies. Once
they admit that there is a major problem, they should avoid the blame game (parents blaming
teachers, teachers blaming parents, and administrators blaming the government for the low
literacy levels) and work together to solve the reading crisis. It is important to note that the
reading assessments used to evaluate student reading levels should be used as effective “guides”
to reading remediation. However, as this study and others have suggested, the reading
assessments should not become yet another failed high-stakes assessment used to evaluate
districts, schools, administrators, and teachers.

Emotional Poverty Policy
Establishing policies that lead to a more intense focus on improving reading levels in

local schools will likely have limited success in urban communities if the social-emotional well-
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being of these students and their families is not enhanced. The influence of poverty-related
stress factors like living in overcrowded apartments, enduring community or domestic violence,
losing family members, or experiencing family financial strain is greater among children in low-
income families (Attar, Guerra & Tolan, 1994). Research suggests that the trauma of poverty
has a significant influence on the ability of children and adults to focus on tasks and manage
their emotions (Luby, 2015). The neural connections in the amygdala, the section of the brain
that controls human emotions, change when individuals experience trauma and intense stress.
This state leads to emotional poverty. Many students are unable to focus on their schoolwork
because they are dealing with the influence of trauma and stress on their brain (negative
neuroinfluence). Studies have suggested that poverty-related trauma and stress has a significant
negative impact on the part of a child’s brain that helps students develop the skills necessary for
verbal comprehension, literacy development, and reading (Smith, Brooks-Gunn, & Klebanov,
1997; Noble et al., 2006; Todd & Wolpin, 2006). This poverty-related trauma and stress is likely
one of the reasons that this study suggests that there is such a clear gap in 2013 MCAS Grade 4
language arts and mathematics test scores between students in low-income communities and
students in high-income communities.

| was recently interviewed by New Jersey Public Television (NJTV) about a term |
coined called “urban traumatic stress disorder,” or UTSD, and the mindfulness program that |
implemented in Trenton. The link to the interview is below:
(http://www.njtvonline.org/news/video/charter-school-head-coins-term-inner-city-kids-anxiety/).
| created the term UTSD, which is gaining widespread acceptance, because the more common
medical diagnosis “post traumatic stress disorder” did not accurately describe the experience of

many students in urban public schools. The violence and poverty-driven trauma that students

154


http://www.njtvonline.org/news/video/charter-school-head-coins-term-inner-city-kids-anxiety/

from urban low-income families experience is frequently not “post.” Tragically, it is an almost
daily occurrence in urban life for many students. This trauma is the foundation of emotional
poverty and likely influences student performance on standardized test scores.

A study by Sibinga et al. in 2011 at Johns Hopkins Medical Center suggests that a
mindfulness-based stress reduction program provided the positive neuroinfluence students from
low-income families needed in order to reduce the symptoms of negative neuroinfluence factors
such as stress and trauma. This type of social-emotional support is a critical factor in helping
students in low-income communities develop the focus necessary to increase academic
proficiency in language arts, mathematics and science. Research suggests that mindfulness
programs provide the social emotional support that reduces absenteeism, bad behavior, and
school suspensions and increases academic performance (Barnes, Bauza, & Treiber, 2003;
Beauchemin, Hutchins, &, Patterson, 2008; Flook et al., 2010).

To combat stress, trauma, and the lack of student focus caused by smartphones, social
media, and the Internet, federal, state, and local governments should provide supplemental
financial support for public school districts that implement comprehensive mindfulness and other
social-emotional programs for both students and teachers. In addition, policies should be
implemented that promote the establishment of social-emotional support systems for families at
home (especially in low-income communities). The purpose of these systems will be to reduce
emotional poverty, counteract the negative influences of the out-of-school factors identified in
this study on student performance, and increase the likelihood that students receive the positive

neuroinfluence support outside of school that will help them succeed academically.
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Financial Poverty Policy

This study suggests that the percentage of free and reduced-price lunch eligibility in a
school district, the percentage of households making over $200,000, the living wage index, and
the percentage of households in a municipality that can pay their bills are three of the
independent variables that have the greatest statistical influence on the percentage of fourth
grade students scoring Proficient and Advanced Proficient on the 2013 MCAS language arts and
mathematics assessment. These three independent variables, which measure the extent of
financial poverty in a community, are largely based on the employment-related pay levels of the
parents of the students in a school district. High free and reduced-price lunch percentages in a
school district and low living wage index percentages are a symptom of the deeper problem that
parents are unemployed or underemployed.

Research suggests that the children of parents who are struggling financially have lower
academic expectations and have more difficulty in school (Mortimer, Zhang, Hussemann, & Wu,
2015; Huettl, 2016). It is insufficient for government officials to simply establish policies
focused on increasing reading levels and enhancing the social-emotional support of students
without instituting policies that would increase the living wage index among parents in low-
income school districts.

It is important to note that increasing the LWI in a municipality or county can be
accomplished by increasing the mean incomes of residents while keeping mean expenses the
same or keeping mean income the same and reducing major expenses like housing. One way to
increase incomes of households struggling financially is to establish policies that result in the
type of job training that will increase the likelihood of low-income residents securing jobs paying

a living wage. If this policy results in higher paying jobs for low-income residents, then the LWI
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would increase because more households would be earning an income sufficient to pay their
expenses. This increase in the LWI could result in an increase in student academic proficiency.

Additional legislation or department rule changes that would potentially increase the LWI
would be policies that lead to the provision of housing subsidies that reduce housing expenses to
low-income families or enable them to move to more affluent communities. The reduction in a
major expense like housing through rental or mortgage subsidies would increase the ability of a
low-income household to pay their bills and potentially enable them to focus more attention on
supporting the education of their children. This additional family support could lead to greater
student achievement.

A study by Schwartz (2010) of integrated housing in Montgomery County, Maryland
suggested that low-income students who attended schools in which less than 20% of the students
were eligible for free and reduced-price lunch outperformed low-income students who attended
schools in which more than 50% of the students were eligible for free and reduced-price lunch.
This research suggests that housing integration policies could potentially lead to economically
diverse schools which may result in increased student academic achievement among students
from low-income families. The federal government is currently experimenting with Rental
Assistance Demonstration (RAD) programs that would provide rental assistance payments so
that local housing authority residents could live in market rate housing projects. Because this is
a relatively new program, there is very little research on its impact. However, this type of
program has the potential to increase both the job opportunities and the academic proficiency of
low-income parents and their children.

Mayors and other municipal officials not directly involved with the local school district

often ignore the poor academic performance of students in the district because they claim that
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that they “have no control over student performance.” Many of these politicians assert that the
academic failure of the school district is the sole responsibility of the local school board and
superintendent. The living wage index that was analyzed in this study is a measure of the
economic well-being of all households in a community. This research suggested that the higher
the percentage of households that held jobs that paid them a high enough combined income to
pay their bills (according to the MIT living wage calculator), the better the students did on the
2013 MCAS Grade 4 language arts and mathematics assessments. This study also suggested that
reducing major expenses like housing through direct subsidies could also increase the LWI and
potentially lead to increased student achievement.

The LWI was able to predict the language arts test scores in 71.9% of the school districts
and mathematics scores in 73.8% of the school districts. Even though county and local officials
not directly involved with the school district are frequently not held accountable for school
performance, they are responsible for establishing policies that enhance the economic well-being
of constituent households by increasing employment and employment pay.

Many public policy researchers believe that public education policy will not change until
there is widespread understanding of the relationship between the household economic well-
being of people who are not connected to the school system and academic achievement (Layton,
2015). The economic health of an entire community must be connected to the academic
performance of local schools for many policymakers and others to take notice (Capra, 2009).

This study is among the first to suggest that an index that measures the economic well-
being of households in a municipality has a strong correlation with student academic
performance in a local school district. Many of the jobs that will help parents financially and

their children academically are in small local businesses. This research suggests that policies that
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increase federal, state, and local tax incentives for large and small companies that hire local
residents will increase the LWI1 and potentially lead to an improvement in the academic
performance of students in families benefitting from these new higher paying jobs. These
policies should be adopted as soon as possible to increase family income and enhance student
academic performance.

The surprising ability of the LWI to predict state standardized test scores should provide
valuable guidance for government policymakers as they consider using the results of state
standardized tests to evaluate student, teacher, and district performance. A possible implication
of this research might be that the living wage index (LWI) becomes an important measure used
to develop policy around household economic well-being and student academic achievement.

Recommendations for Future Research

This study examined the influence of socioeconomic, parental, and district variables on
the 2013 Massachusetts Comprehensive Assessment System (MCAS) Grade 4 language arts and
mathematics assessment. This analysis suggested that a few independent variables were able to
predict, within the standard error of the estimate, between 71.9% and 73.8% of the 2013 MCAS
Grade 4 language arts and mathematics test scores. A review of the school
districts/municipalities that were outliers in the analysis of each of the four research questions
suggests that Boxborough, Brewster, Edgartown, Orleans, Seekonk, Shrewsbury, and Tisbury
had language arts and mathematics test scores that were higher than predicted. This review also
suggested that Burlington, Carver, Holyoke, Leicester, Nantucket, Randolph, and Sutton all had
language arts and mathematics test scores that were lower than predicted. Since these school
districts/municipalities were very different in size and demographics, there is no clear reason for

the test score variations. One possible reason for these differences could potentially be that the
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reporting of income or the quality of teaching in the schools in each district varies significantly.
Further research is needed to determine the reasons for differences in the levels of academic
proficiency as determined by the MCAS in these districts. Some recommendations for additional
quantitative studies are listed below.

e Recreate this study in other subject areas such as science.

e Analyze the reasons why some of the school districts/municipalities were outliers in
this study.

e Conduct a similar quantitative study using microsystem school level variables not
researched in this study to determine what, if any, impact they have on student
academic achievement.

e Conduct a similar quantitative study analyzing the variables in this analysis to explore
their statistical influence on standardized test scores in one or more different grade
levels.

e Conduct a similar quantitative study analyzing the variables in this analysis to explore
their statistical influence on standardized test scores in one or more grade levels over
multiple school years.

e Conduct a similar quantitative study in other states and at the national level to
determine which combination of socioeconomic, parental, and district variables best
predicted student state standardized test scores.

e Conduct a similar quantitative study in other states and at the national level to
determine which combination of socioeconomic, parental, and district variables best
predicted student scores on the National Assessment of Educational Progress (NAEP)

assessment.
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This research also suggests that qualitative studies of the municipalities that were outliers
in this analysis would add to the extant literature. Qualitative research on the municipalities with
high poverty rates and a high percentage of students scoring Proficient or above on the MCAS,
as well as municipalities with low poverty rates and a low percentage of students scoring
Proficient or above on the MCAS, should be undertaken to suggest the reasons why these
anomalies exist in specific communities. For example, the percentage of students scoring
Proficient or above in Tisbury is 97% in language arts and 81% in mathematics. However, the
LWI indicates that only 50.19% of the households earn enough to pay their bills. The prediction
formula in this analysis suggests that, based on the Tisbury LWI, 42% of the students should
have scored Proficient or above in language arts (instead of 97%) and 40% of the students should
have scored Proficient or above in mathematics (instead of 81%).

Potential reasons for these anomalies include unusual income patterns among the
residents of the municipality. There is the possibility that the real incomes of residents are much
higher than reported in the U.S. Census because there is a significant unreported cash income in
this summer tourist community on Martha’s Vineyard. Another possibility could be that because
the residents have inherited wealth and do not have to work for a living, they can comfortably
pay their bills without generating the type of income that would be recorded by the U.S. Census.
Another potential reason could be that the quality of instruction in the early grades is superior to
that of other low-income communities. Qualitative studies exploring the reasons for these
outliers would be valuable additions to the extant literature. Future research studies could also

include the following:
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Conduct a qualitative study of some of the school systems in this research that had
high free and reduced-price lunch eligibility percentages and high standardized test
scores to identify factors that led to student achievement in low-income schools.
Conduct a qualitative study of some of the school systems in this research that were
located in municipalities that had low percentages of individuals with bachelor’s
degrees or higher and high standardized test scores to identify factors that led to
student achievement in environments in which many of the parents were not highly
educated.

Conduct a qualitative study of some of the school systems in this research that were
located in municipalities that had high percentages of lone-parent households and
high standardized test scores to identify factors that led to student achievement in
environments in which there were many lone-parent households.

Conduct a qualitative study of some of the school systems in this research that were
located in municipalities that had low living wage index (LWI) percentages and high
standardized test scores to identify factors that led to student achievement in
environments in which many households were unable to pay their monthly bills.
Conduct a qualitative study to examine how a school’s culture and climate can
combat out of school variables that predict low student achievement as measured by
state standardized tests.

Conduct a qualitative study to examine how mindfulness can combat out-of-school
variables that predict low student achievement as measured by state standardized

tests.
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e Conduct a mixed-methods study to examine how parental employment influences
student academic performance and predicts student achievement as measured by state
standardized tests.

Chapter and Overall Summary

The standardized test scores from state-mandated tests that ultimately resulted from the
Johnson administration’s War on Poverty and the Bush administration’s No Child Left Behind
(NCLB) Act were controversial because the results from those tests were used not only to place,
retain, advance, and graduate public school students, they were used to determine teacher salary
increases, school funding, and the closing of schools in some states (Koretz, 2007). Results from
empirical research studies suggest that the quality of teaching is not the only factor that
influences student performance on state standardized tests. Studies have called into question the
validity of these test scores as indicators of teacher quality because out-of-school factors have
significant influence on the performance of students on these tests (Maylone, 2002; Sackey,
2014; Tienken, 2016). Because the results from state assessments have significant influence on
decisions bureaucrats make about students, school personnel, and schools in general, it is
important to study the strength of the relationship between the factors that influence test scores to
determine the effectiveness of standardized testing and, if necessary, recommend alternative
approaches to the evaluation of student academic performance.

My purpose for this study was to determine which combination of socioeconomic,
parental, and district variables most accurately predicted a school district’s percentage of
students scoring Proficient or Advanced Proficient on the 2013 Massachusetts Comprehensive
Assessment System (MCAS) Grade 4 language arts and mathematics assessment. A non-

experimental, correlational, explanatory, cross-sectional design with quantitative methods was
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used in this study because this type of analysis has proved to be an important and appropriate
method of education research (Johnson, 2001). This quantitative study utilized simultaneous,
hierarchical, multiple regression to determine the significance of the predictor variables.

This study builds on previous research which suggests that out-of-school variables
accounted for a significant amount of variance in school district level standardized test results
(Sammarone, 2014; Sackey, Jr., 2014; Fox, 2015; Tienken, 2016). The extant literature also
suggests that specific combinations of out-of-school variables could predict the percentage of
students scoring Proficient or above on state-mandated standardized tests (Maylone, 2002;
Turnamian, 2012; Sackey, 2014).

Informed by the ecological systems theoretical framework advanced by Bronfenbrenner
(1979), this study sought to add to the existing body of research demonstrating the predictive
validity of socioeconomic, parental, and district variables on student academic achievement at
the school district level. If socioeconomic, parental, and district factors account for a significant
variance in school district level standardized assessment results and combine to accurately
predict district level test results, then the use of standardized test scores as a primary means to
assess district, school, and educator effectiveness is questionable.

The final sample for this study consisted of 210 Massachusetts public school districts in
210 municipalities. Regional, technical, vocational, charter, or other types of selective schools,
such as magnets, that potentially serve students from many different municipalities were not
included in the study. Each of the districts studied had 25 or more valid MCAS language arts
and mathematics test scores and the required data for each variable. This study exceeded the
sample size of 170 that Field (2009) suggests is required for an effect size of at least .50 at the

95% confidence level and significant predictive power. A total of 89 of the 299 school districts
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in the state that had fourth-grade classes failed to meet the criteria of this research because they
were regional schools serving students from different municipalities, charter school districts, did
not have 25 or more valid MCAS Grade 4 language arts or mathematics test scores, or did not
have the data needed to analyze each variable in the study.

The data used for this research were obtained from the MDESE, U.S. Census, and the
MIT living wage calculator websites. Once the data were aligned, regression analysis was used
to determine the extent to which 15 socioeconomic, parental, and district variables were
statistically significant predictors of the numbers of students scoring Proficient or Advanced
Proficient on the 2013 MCAS Grade 4 language arts and mathematics assessment. The four
overarching research questions and the answers provided by this study are as follows:

Research Question 1: Which minimum combination of socioeconomic, parental, and
district variables establishes the greatest reliable predictive power for a school district’s 2013
MCAS Grade 4 language arts test?

Answer to Question 1: This study discovered that two variables, the percentage of
students eligible for free and reduced-price lunch and the percentage of people in the
municipality who had a bachelor’s degree or higher, were able to predict, within the standard
error of the estimate, 74.28% of the 2013 MCAS Grade 4 language arts test scores.

Research Question 2: Which minimum combination of socioeconomic, parental, and
district variables establishes the greatest reliable predictive power for a school district’s 2013
MCAS Grade 4 mathematics test?

Answer to Question 2: This study determined that two variables, the percentage of

households with incomes of $200,000 or more and the percentage of students eligible for free
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and reduced-price lunch, were able to predict, within the standard error of the estimate, 73.8% of
the 2013 MCAS Grade 4 mathematics test scores.

Research Question 3: How accurately can the living wage index (the percentage of
households in a municipality that can pay their bills according to the MIT living wage calculator)
predict a school district’s percentage of students scoring Proficient or above on the 2013 MCAS
Grade 4 language arts test?

Answer to Question 3: This study discovered that the living wage index was able to
predict, within the standard error of the estimate, 71.9% of the 2013 MCAS Grade 4 mathematics
test scores.

Research Question 4: How accurately can the living wage index predict a school
district’s percentage of students scoring Proficient or above on the 2013 MCAS Grade 4
mathematics test?

Answer to Question 4: This study determined that the living wage index was able to
predict, within the standard error of the estimate, 73.8% of the 2013 MCAS Grade 4 mathematics
test scores.

Research suggests that blended student assessments utilizing statewide standardized test
scores combined with district and school-based educator developed tests will result in more
accurate student assessments (Brandt, 1992). These more comprehensive assessments should
lead to increased student achievement driven by the development of curriculum that is
customized to the unique local learning needs of students. Policymakers should promote the use
of these blended assessments to evaluate public education instead of the high-stakes state

standardized tests currently being used.
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This study is among the first to suggest that an index that measures the economic well-
being of households in a municipality has a strong correlation with student academic
performance in a local school district. Many of the jobs that will help parents financially and
their children academically are in small local businesses. This research suggests that policies that
increase federal, state, and local tax incentives for large and small companies that hire local
residents will increase the LWI and likely lead to an improvement in the academic performance
of students in families benefitting from these new higher paying jobs. These policies should be
adopted as soon as possible to improve both family income and student academic performance.

The surprising ability of the LW1 to predict state standardized test scores should provide
valuable guidance for government policymakers as they consider using the results of state
standardized tests to evaluate student, teacher, school, and district performance. A possible
implication of this research might be that the living wage index becomes an important measure
used to develop policy around household economic well-being and student academic

achievement.
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APPENDIX A

2013 MCAS Grade 4 Language Arts % FRLE and % BA+BA+ Prediction Table

Predicted
Proficient or
Name of % Proficient or Advanced
Municipality/District Advanced Proficient % FRLE % BA+BA+ Proficient % Difference

Abington 0.46 0.2265 0.285 0.5486 0.0886
Acton 0.75 0.0557 0.732 0.7539 0.0039
Acushnet 0.64 0.1864 0.206 0.5348 (0.1052)
Ambherst 0.55 0.3503 0.668 0.6380 0.0880
Andover 0.76 0.0457 0.692 0.7436 (0.0164)
Arlington 0.75 0.1122 0.662 0.7122 (0.0378)
Ashland 0.57 0.1290 0.558 0.6718 0.1018
Attleboro 0.62 0.3710 0.301 0.5077 (0.1123)
Auburn 0.7 0.3041 0.348 0.5450 (0.1550)
Avon 0.59 0.2500 0.234 0.5239 (0.0661)
Barnstable 0.52 0.3374 0.364 0.5397 0.0197
Bedford 0.6 0.1234 0.644 0.7025 0.1025
Belchertown 0.51 0.2553 0.386 0.5734 0.0634
Bellingham 0.65 0.1805 0.306 0.5704 (0.0796)
Belmont 0.83 0.0806 0.716 0.7405 (0.0895)
Berkley 0.57 0.1685 0.263 0.5597 (0.0103)
Berlin 0.5 0.1176 0.457 0.6414 0.1414
Beverly 0.5 0.2615 0.434 0.5876 0.0876
Billerica 0.54 0.1770 0.306 0.5715 0.0315

206



Boston
Bourne
Boxborough
Boxford
Boylston
Brewster
Brimfield
Brockton
Brookfield
Brookline
Burlington
Cambridge
Canton
Carlisle
Carver
Chelmsford
Chelsea
Chicopee
Clinton
Cohasset
Concord
Conway

Danvers

0.29

0.56

0.88

0.73

0.6

0.71

0.66

0.27

0.72

0.69

0.52

0.59

0.74

0.83

0.37

0.65

0.35

0.42

0.53

0.78

0.85

041

0.59

0.8077

0.2582

0.0303

0.0367

0.1273

0.3067

0.8571

0.8095

0.3590

0.1080

0.1473

0.4484

0.1439

0.0154

0.2215

0.0771

0.8982

0.6404

0.4747

0.0200

0.0602

0.0741

0.1709
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0.47

0.55

0.67
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0.61

0.36

0.53

0.38
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0.41
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0.256
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0.38

0.447
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0.477

0.279
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0.139
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0.71

0.83

0.59

0.45

0.81
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0.44

0.73

0.17
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0.74

0.47

0.56

0.49

0.62

0.5

0.31
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0.4545
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0.333
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0.285

0.27

0.475

0.23

0.455

0.626

0.371

0.285

0.632

0.247

0.303

0.599

0.202

0.421

0.685
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0.473
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0.4859

0.6702

0.5446

0.4313
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0.5503

0.6560

0.7216

0.6300

0.4313

0.7246

0.5037

0.4953

0.7102

0.3147

0.6455

0.7516

0.5616

0.5123

0.6273

0.6120

0.5847
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(0.0441)
0.0502
0.0546
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Littleton
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0.46

0.3

0.5
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0.67

0.59

0.36

0.52

0.47

0.35

0.85

0.32

0.67

0.65

0.61

0.45

0.8

0.55

0.73

0.49

0.77

0.2982

0.3051

0.2407

0.4576

0.0630

0.1880

0.0526

0.0443

0.7578

0.3136

0.1780
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0.0777

0.6923

0.1132

0.1102

0.0781

0.4786

0.1458

0.3533

0.1216

0.2137

0.0495

210

0.367

0.258

0.47

0.258

0.769

0.787

0.606

0.614

0.224

0.208

0.366

0.189

0.444

0.319

0.51

0.689

0.439

0.381

0.501

0.313

0.458

0.487

0.658

0.5532

0.5143

0.6064

0.4655

0.7640

0.7300

0.7124

0.7177

0.3580

0.4947

0.5914

0.3285

0.6498

0.4110

0.6607

0.7219

0.6479

0.5002

0.6472

0.5174

0.6404

0.6207

0.7309

0.0932
0.2143
0.1064

(0.0745)

(0.0560)
0.1000
0.0424
0.1277

(0.0020)

(0.0253)
0.1214

(0.0215)

(0.2002)
0.0910

(0.0093)
0.0719
0.0379
0.0502

(0.1528)

(0.0326)

(0.0896)
0.1307
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Middleborough
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Milford
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Nahant
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Newton
Norfolk
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North Andover
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North Brookfield

North Reading

0.46

0.68

0.65

0.44

0.64

0.48

0.59

0.47

0.71

0.46

0.58

0.29

0.76

0.69

0.33

0.6

0.77

0.81

0.29

0.66

0.67

0.58

0.75

0.3922

0.0683

0.1326

0.3483

0.0902

0.3460

0.2867

0.1000

0.1135

0.2451

0.0606

0.1868

0.0879

0.0664

0.7763

0.0944

0.1109

0.0576

0.6759

0.1529

0.1707

0.3750

0.0463
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0.43

0.5

0.516

0.262

0.373

0.35

0.285

0.457

0.615

0.297

0.49

0.44

0.647

0.745

0.15

0.562

0.762

0.504

0.192

0.552

0.428

0.226

0.489

0.5444

0.6716

0.6565

0.5018

0.6218

0.5322

0.5293

0.6470

0.6959

0.5467

0.6707

0.6135

0.7149

0.7548

0.3271

0.6842

0.7463

0.6764

0.3734

0.6621

0.6146

0.4812

0.6750

0.0844
(0.0084)
0.0065
0.0618
(0.0182)
0.0522
(0.0607)
0.1770
(0.0141)
0.0867
0.0907
0.3235
(0.0451)
0.0648
(0.0029)
0.0842
(0.0237)
(0.1336)
0.0834
0.0021
(0.0554)
(0.0988)

(0.0750)



Northampton
Northborough
Northbridge
Norton
Norwell
Norwood
Oak Bluffs
Orange
Orleans
Oxford
Peabody
Pembroke
Pittsfield
Plainville
Plymouth
Plympton
Quincy
Randolph
Reading
Rochester
Rockland
Rockport

Salem

0.42

0.66

0.4

0.34

0.76

0.58

0.69

0.43

0.85

0.54

0.51

0.57

0.36

0.56

0.56

0.46

0.58

0.31

0.66

0.58

0.5

0.63

0.41

0.3333

0.0795

0.3077

0.2582

0.0414

0.0672

0.2885

0.4831

0.0769

0.2671

0.3479

0.1705

0.6414

0.1333

0.2641

0.3143

0.4826

0.5944

0.0826

0.1176

0.4654

0.2090

0.5822
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0.557

0.558

0.292

0.351

0.533

0.421

0.382

0.143

0.507

0.274

0.291

0.342

0.25

0.42

0.339

0.369

0.386

0.304

0.571

0.396

0.239

0.477

0.371

0.6060

0.6876

0.5249

0.5607

0.6914

0.6454

0.5614

0.4186

0.6712

0.5319

0.5117

0.5857

0.4040

0.6239

0.5547

0.5488

0.5007

0.4372

0.6910

0.6208

0.4566

0.6189

0.4637

0.1860
0.0276
0.1249
0.2207

(0.0686)
0.0654

(0.1286)

(0.0114)

(0.1788)

(0.0081)
0.0017
0.0157
0.0440
0.0639

(0.0053)
0.0888

(0.0793)
0.1272
0.0310
0.0408

(0.0434)

(0.0111)

0.0537



Sandwich
Saugus
Scituate
Seekonk
Sharon
Sherborn
Shrewsbury
Shutesbury
Somerset
Somerville
South Hadley
Southampton
Southborough
Springfield
Stoneham
Stoughton
Sturbridge
Sudbury
Sunderland
Sutton
Swampscott
Swansea

Taunton

0.53

0.41

0.73

0.75

0.8

0.76

0.84

0.65

0.62

0.46

0.64

0.57

0.74

0.31

0.55

0.56

0.69

0.84

0.65

0.43

0.66

0.59

0.52

0.1581

0.3722

0.0993

0.1988

0.0943

0.0667

0.1354

0.2308

0.1495

0.6461

0.4000

0.1667

0.0464

0.9130

0.1989

0.3481

0.1186

0.0265

0.2692

0.0738

0.1307

0.2803

0.5490
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0.443

0.258

0.534

0.3

0.719

0.813

0.548

0.647

0.271

0.532

0.379

0.324

0.687

0.172

0.385

0.302

0.418

0.779

0.597

0.416

0.579

0.237

0.18

0.6237

0.4928

0.6732

0.5625

0.7371

0.7776

0.6664

0.6692

0.5685

0.4975

0.5247

0.5809

0.7417

0.2908

0.5911

0.5154

0.6279

0.7791

0.6400

0.6416

0.6783

0.5152

0.4100

0.0937
0.0828
(0.0568)
(0.1875)
(0.0629)
0.0176
(0.1736)
0.0192
(0.0515)
0.0375
(0.1153)
0.0109
0.0017
(0.0192)
0.0411
(0.0446)
(0.0621)
(0.0609)
(0.0100)
0.2116
0.0183
(0.0748)

(0.1100)



Tewksbury
Tisbury
Topsfield
Tyngsborough
Uxbridge
Wakefield
Walpole
Waltham
Ware
Wareham
Watertown
Wayland
Webster
Wellesley
West Boylston
West Bridgewater
Westborough
Westfield
Westford
Weston
Westport
Westwood

Williamsburg

0.56

0.97

0.72

0.64
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0.71

0.62

0.47

0.4

0.45

0.51

0.74

0.32

0.79

0.71

0.7

0.76

0.45

0.75

0.81

0.51

0.84

0.52

0.2039

0.4194

0.0341

0.1567

0.2037

0.1310

0.1875

0.4628

0.5714

0.4904

0.3818

0.0702

0.5971

0.0554

0.1286

0.1413

0.1010

0.4231

0.0718

0.0421

0.2826

0.0290

0.2963
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0.331

0.518

0.605

0.403

0.332

0.451

0.47

0.476

0.208

0.212

0.566

0.764

0.206

0.814

0.333

0.284

0.618

0.296

0.669

0.817

0.29

0.702

0.406

0.5713

0.5654

0.7180

0.6107

0.5717

0.6351

0.6234

0.5373

0.4122

0.4395

0.5936

0.7600

0.4033

0.7816

0.5961

0.5755

0.7009

0.4894

0.7275

0.7869

0.5323

0.7523

0.5670

0.0113
(0.4046)
(0.0020)
(0.0293)
0.1617
(0.0749)
0.0034
0.0673
0.0122
(0.0105)
0.0836
0.0200
0.0833
(0.0084)
(0.1139)
(0.1245)
(0.0591)
0.0394
(0.0225)
(0.0231)
0.0223
(0.0877)

0.0470



Williamstown
Wilmington
Winchendon
Winchester
Woburn
Worcester

Wrentham

0.73

0.64

0.37

0.79

0.57

0.35

0.84

0.1061

0.1160

0.4602

0.0565

0.2887

0.7402

0.0663
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0.581

0.376

0.191

0.702

0.325

0.298

0.489

0.6869

0.6146

0.4421

0.7435

0.5421

0.3885

0.6686

(0.0431)
(0.0254)
0.0721
(0.0465)
(0.0279)
0.0385

(0.1714)



APPENDIX B

2013 MCAS Grade 4 Mathematics % House Ov 200k and % FRLE Prediction Table

Predicted
% Proficient Proficient or
Name of or Advanced % House Advanced
Municipality/District Proficient Ov $200k % FRLE Proficient % Difference

Abington 0.37 0.064 0.2265 0.5472 0.1772
Acton 0.74 0.219 0.0554 0.6935 (0.0465)
Acushnet 0.64 0.025 0.1864 0.5332 (0.1068)
Ambherst 0.59 0.081 0.3539 0.5234 (0.0666)
Andover 0.73 0.223 0.0453 0.6988 (0.0312)
Arlington 0.66 0.144 0.1122 0.6298 (0.0302)
Ashland 0.51 0.157 0.1290 0.6336 0.1236
Attleboro 0.55 0.041 0.3710 0.4930 (0.0570)
Auburn 0.65 0.042 0.3023 0.5124 (0.1376)
Avon 0.56 0.047 0.2456 0.5311 (0.0289)
Barnstable 0.44 0.049 0.3431 0.5058 0.0658
Bedford 0.65 0.182 0.1226 0.6514 0.0014
Belchertown 0.42 0.029 0.2552 0.5169 0.0969
Bellingham 0.53 0.043 0.1796 0.5466 0.0166
Belmont 0.78 0.207 0.0804 0.6789 (0.1011)
Berkley 0.47 0.104 0.1685 0.5888 0.1188
Berlin 0.37 0.118 0.1143 0.6126 0.2426
Beverly 0.51 0.075 0.2577 0.5458 0.0358
Billerica 0.53 0.053 0.1770 0.5537 0.0237
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Boston
Bourne
Boxborough
Boxford
Boylston
Brewster
Brimfield
Brockton
Brookfield
Brookline
Burlington
Cambridge
Canton
Carlisle
Carver
Chelmsford
Chelsea
Chicopee
Clinton
Cohasset
Concord
Conway

Danvers

0.31

0.54

0.89

0.77

0.64

0.67

0.83

0.3

0.58

0.71

0.49

0.62

0.67

0.85

0.39

0.72

0.41

0.42

0.36

0.77

0.87

0.44

0.55

0.07

0.043

0.25

0.244

0.269

0.057

0.039

0.016

0.016

0.213

0.109

0.12

0.18

0.378

0.034

0.093

0.023

0.011

0.024

0.406

0.376

0.073

0.077
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0.8065

0.2609

0.0303

0.0367

0.1273

0.3067

0.8571

0.8091

0.3750

0.1111

0.1458

0.4410

0.1423

0.0152

0.2201

0.0794

0.8989

0.6410

0.4717

0.0200

0.0605

0.0741

0.1703

0.3928

0.5244

0.7202

0.7146

0.7060

0.5209

0.3590

0.3574

0.4759

0.6744

0.5982

0.5246

0.6447

0.8065

0.5297

0.6060

0.3374

0.4001

0.4546

0.8232

0.7929

0.5946

0.5709

0.0828
(0.0156)
(0.1698)
(0.0554)
0.0660
(0.1491)
(0.4710)
0.0574
(0.1041)
(0.0356)
0.1082
(0.0954)
(0.0253)
(0.0435)
0.1397
(0.1140)
(0.0726)
(0.0199)
0.0946
0.0532
(0.0771)
0.1546

0.0209



Dartmouth
Dedham
Deerfield
Douglas

Dover
Dracut

Duxbury

East Bridgewater

East Longmeadow

Eastham
Easthampton
Easton
Edgartown
Everett
Fairhaven
Fall River
Falmouth
Fitchburg
Foxborough
Framingham
Franklin
Gardner

Georgetown

0.5

0.53

0.67

0.55

0.79

0.46

0.74

0.62

0.56

0.55

0.51

0.61

0.73

0.4

0.6

0.3

0.55

0.35

0.65

0.4

0.71

0.42

0.63

0.047

0.11

0.071

0.043

0.464

0.046

0.255

0.054

0.07

0.035

0.021

0.121

0.053

0.021

0.021

0.012

0.065

0.011

0.119

0.061

0.141

0.011

0.152
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0.2680

0.2105

0.2000

0.1515

0.0211

0.2119

0.0298

0.2034

0.1368

0.3250

0.3967

0.1081

0.2500

0.8262

0.4069

0.7802

0.2491

0.7178

0.1813

0.4433

0.1026

0.5714

0.0696

0.5250

0.5811

0.5590

0.5542

0.8601

0.5397

0.7236

0.5471

0.5756

0.5017

0.4732

0.6162

0.5338

0.3559

0.4704

0.3627

0.5417

0.3791

0.5949

0.4862

0.6305

0.4191

0.6466

0.0250
0.0511
(0.1110)
0.0042
0.0701
0.0797
(0.0164)
(0.0729)
0.0156
(0.0483)
(0.0368)
0.0062
(0.1962)
(0.0441)
(0.1296)
0.0627
(0.0083)
0.0291
(0.0551)
0.0862
(0.0795)
(0.0009)

0.0166



Gloucester
Grafton
Granby

Greenfield
Hadley
Halifax
Hanover
Harvard
Hatfield

Haverhill
Hingham
Holbrook
Holland
Holliston
Holyoke
Hopedale

Hopkinton

Hudson
Hull
Ipswich
Kingston
Lanesborough

Lawrence

0.47

0.63

0.63

0.36

0.47

0.58

0.64

0.77

0.66

0.43

0.79

0.59

0.53

0.61

0.21

0.64

0.67

0.43

0.58

0.51

0.36

041

0.35

0.068

0.117

0.016

0.019

0.076

0.031

0.133

0.289

0.049

0.034

0.244

0.056

0.03

0.179

0.016

0.08

0.252

0.068

0.071

0.115

0.098

0.068

0.01
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0.4729

0.0807

0.2388

0.5894

0.2264

0.1613

0.0699

0.0444

0.0625

0.5857

0.0417

0.3265

0.4118

0.0514

0.8714

0.0667

0.0132

0.2744

0.4684

0.1824

0.1379

0.1351

0.9096

0.4826

0.6211

0.5131

0.4193

0.5550

0.5439

0.6343

0.7414

0.5824

0.4299

0.7133

0.5148

0.4748

0.6689

0.3404

0.6012

0.7262

0.5367

0.4857

0.5920

0.5933

0.5748

0.3261

0.0126
(0.0089)
(0.1169)
0.0593
0.0850
(0.0361)
(0.0057)
(0.0286)
(0.0776)
(0.0001)
(0.0767)
(0.0752)
(0.0552)
0.0589
0.1304
(0.0388)
0.0562
0.1067
(0.0943)
0.0820
0.2333
0.1648

(0.0239)



Lee
Leicester
Lenox
Leominster
Lexington
Lincoln
Littleton
Longmeadow
Lowell
Ludlow
Lunenburg
Lynn
Lynnfield
Malden
Mansfield
Marblehead
Marion
Marlborough
Marshfield
Mashpee
Mattapoisett
Maynard

Medfield

0.45

0.31

0.51

0.57

0.82

0.64

0.63

0.63

0.44

0.42

0.53

0.35

0.89

0.39

0.63

0.62

0.77

0.43

0.7

0.56

0.59

0.33

0.56

0.054

0.025

0.042

0.025

0.328

0.287

0.165

0.184

0.021

0.032

0.06

0.021

0.205

0.027

0.126

0.194

0.153

0.055

0.138

0.047

0.057

0.076

0.286
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0.3333

0.3051

0.2545

0.4586

0.0625

0.1880

0.0526

0.0443

0.7618

0.3184

0.1750

0.8139

0.0773

0.6928

0.1155

0.1097

0.0781

0.4731

0.1458

0.3533

0.1333

0.2114

0.0498

0.5117

0.5008

0.5255

0.4589

0.7615

0.7009

0.6596

0.6740

0.3735

0.5016

0.5587

0.3593

0.6785

0.3962

0.6174

0.6626

0.6449

0.4742

0.6168

0.5017

0.5682

0.5591

0.7380

0.0617
0.1908
0.0155

(0.1111)

(0.0585)
0.0609
0.0296
0.0440

(0.0665)
0.0816
0.0287
0.0093

(0.2115)
0.0062

(0.0126)
0.0426

(0.1251)
0.0442

(0.0832)

(0.0583)

(0.0218)
0.2291

0.1780



Medford
Medway
Melrose
Middleborough
Middleton
Milford
Millbury
Millis
Milton
Monson
Nahant
Nantucket
Natick
Needham
New Bedford
Newburyport
Newton
Norfolk
North Adams
North Andover
North Attleborough
North Brookfield

North Reading

0.36

0.78

0.63

0.35

0.65

0.46

0.6

0.63

0.67

0.36

0.55

0.24

0.75

0.7

0.32

0.59

0.75

0.72

0.39

0.64

0.6

0.45

0.71

0.051

0.193

0.083

0.028

0.13

0.067

0.037

0.073

0.205

0.032

0.069

0.089

0.148

0.31

0.011

0.133

0.282

0.244

0.005

0.165

0.081

0.03

0.187
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0.3922

0.0683

0.1331

0.3470

0.0887

0.3419

0.2847

0.1000

0.1135

0.2451

0.0909

0.1868

0.0877

0.0660

0.7750

0.0934

0.1113

0.0714

0.6759

0.1529

0.1725

0.3810

0.0463

0.4937

0.6733

0.5850

0.4912

0.6272

0.5177

0.5140

0.5876

0.6686

0.5216

0.5875

0.5741

0.6391

0.7490

0.3635

0.6279

0.7186

0.7051

0.3867

0.6322

0.5729

0.4833

0.6754

0.1337
(0.1067)
(0.0450)
0.1412
(0.0228)
0.0577
(0.0860)
(0.0424)
(0.0014)
0.1616
0.0375
0.3341
(0.1109)
0.0490
0.0435
0.0379
(0.0314)
(0.0149)
(0.0033)
(0.0078)
(0.0271)
0.0333

(0.0346)



Northampton
Northborough
Northbridge
Norton
Norwell
Norwood
Oak Bluffs
Orange
Orleans
Oxford
Peabody
Pembroke
Pittsfield
Plainville
Plymouth
Plympton
Quincy
Randolph
Reading
Rochester
Rockland
Rockport

Salem

0.41

0.6

041

0.45

0.66

0.55

0.59

0.48

0.81

0.53

0.47

0.58

0.4

0.47

0.49

0.59

0.49

0.32

0.65

0.52

0.58

0.62

0.37

0.057

0.164

0.049

0.076

0.26

0.064

0.016

0.004

0.073

0.089

0.042

0.084

0.023

0.083

0.063

0.073

0.037

0.055

0.13

0.064

0.032

0.049

0.042
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0.3333

0.0785

0.3043

0.2582

0.0414

0.0672

0.2745

0.4831

0.0769

0.2671

0.3470

0.1667

0.6360

0.1348

0.2641

0.3235

0.4870

0.5992

0.0815

0.1279

0.4654

0.2059

0.5833

0.5136

0.6519

0.5164

0.5463

0.7236

0.5907

0.5033

0.4387

0.5939

0.5522

0.5002

0.5764

0.4091

0.5845

0.5363

0.5265

0.4588

0.4397

0.6292

0.5742

0.4615

0.5433

0.4357

0.1036
0.0519
0.1064
0.0963
0.0636
0.0407

(0.0867)

(0.0413)

(0.2161)
0.0222
0.0302

(0.0036)
0.0091
0.1145
0.0463

(0.0635)

(0.0312)
0.1197

(0.0208)
0.0542

(0.1185)

(0.0767)

0.0657



Sandwich
Saugus
Scituate
Seekonk
Sharon
Sherborn
Shrewsbury
Shutesbury
Somerset
Somerville
South Hadley
Southampton
Southborough
Springfield
Stoneham
Stoughton
Sturbridge
Sudbury
Sunderland
Sutton
Swampscott
Swansea

Taunton

0.5

0.44

0.78

0.73

0.8

0.8

0.78

0.68

0.54

0.4

0.52

0.48

0.79

0.33

0.44

0.47

0.65

0.81

0.62

0.43

0.68

0.66

0.51

0.058

0.065

0.169

0.082

0.238

0.406

0.113

0.076

0.032

0.051

0.04

0.045

0.313

0.012

0.064

0.048

0.081

0.433

0.024

0.136

0.16

0.044

0.024
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0.1538

0.3722

0.0990

0.2012

0.0924

0.0667

0.1348

0.2308

0.1495

0.6500

0.4056

0.1644

0.0464

0.9133

0.1979

0.3492

0.1186

0.0262

0.2692

0.0806

0.1307

0.2830

0.5481

0.5632

0.5081

0.6495

0.5657

0.6956

0.8105

0.6038

0.5538

0.5477

0.4233

0.4830

0.5520

0.7563

0.3264

0.5551

0.5035

0.5876

0.8388

0.5099

0.6333

0.6350

0.5190

0.4338

0.0632
0.0681
(0.1305)
(0.1643)
(0.1044)
0.0105
(0.1762)
(0.1262)
0.0077
0.0233
(0.0370)
0.0720
(0.0337)
(0.0036)
0.1151
0.0335
(0.0624)
0.0288
(0.1101)
0.2033
(0.0450)
(0.1410)

(0.0762)



Tewksbury
Tisbury
Topsfield
Tyngsborough
Uxbridge
Wakefield
Walpole
Waltham
Ware
Wareham
Watertown
Wayland
Webster
Wellesley
West Boylston
West Bridgewater
Westborough
Westfield
Westford
Weston
Westport
Westwood

Williamsburg

0.57

0.81

0.59

0.62

0.58

0.61

0.6

0.47

0.39

0.44

0.55

0.67

0.11

0.78

0.66

0.61

0.69

0.51

0.73

0.82

0.59

0.85

0.41

0.08

0.019

0.274

0.138

0.07

0.081

0.153

0.077

0.026

0.035

0.086

0.307

0.029

0.392

0.058

0.087

0.135

0.047

0.203

0.488

0.053

0.28

0.054

224

0.2059

0.4194

0.0341

0.1579

0.2012

0.1310

0.1869

0.4642

0.5614

0.4928

0.3874

0.0702

0.5971

0.0549

0.1286

0.1413

0.1003

0.4252

0.0713

0.0313

0.2847

0.0291

0.2963

0.5632

0.4657

0.7346

0.6135

0.5580

0.5842

0.6152

0.4907

0.4314

0.4559

0.5175

0.7459

0.4236

0.8047

0.5701

0.5853

0.6273

0.4821

0.6789

0.8728

0.5243

0.7398

0.5218

(0.0068)
(0.3443)
0.1446
(0.0065)
(0.0220)
(0.0258)
0.0152
0.0207
0.0414
0.0159
(0.0325)
0.0759
0.3136
0.0247
(0.0899)
(0.0247)
(0.0627)
(0.0279)
(0.0511)
0.0528
(0.0657)
(0.1102)

0.1118



Williamstown
Wilmington
Winchendon
Winchester
Woburn
Worcester

Wrentham

0.62

0.57

0.38

0.75

0.52

0.31

0.72

0.092

0.102

0.015

0.305

0.047

0.027

0.14
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0.1077

0.1153

0.4602

0.0563

0.2853

0.7399

0.0663

0.5977

0.6020

0.4520

0.7484

0.5203

0.3833

0.6398

(0.0223)
0.0320
0.0720

(0.0016)
0.0003
0.0733

(0.0802)



APPENDIX C
2013 MCAS Grade 4 Language Arts LWI Prediction Table
Predicted

% Proficient
or

Proficient or

Name of Advanced Advanced
Municipality/District Proficient LWI Proficient % Difference

Abington 0.46 0.8068 0.6805 0.2205
Acton 0.75 0.777 0.6547 (0.0953)
Acushnet 0.64 0.6953 0.5838 (0.0562)
Ambherst 0.55 0.5622 0.4684 (0.0816)
Andover 0.76 0.7768 0.6545 (0.1055)
Arlington 0.75 0.742 0.6243 (0.1257)
Ashland 0.57 0.763 0.6425 0.0725
Attleboro 0.62 0.6869 0.5765 (0.0435)
Auburn 0.7 0.7286 0.6127 (0.0873)
Avon 0.59 0.7229 0.6078 0.0178
Barnstable 0.52 0.6062 0.5066 (0.0134)
Bedford 0.6 0.783 0.6599 0.0599
Belchertown 0.51 0.668 0.5602 0.0502
Bellingham 0.65 0.7292 0.6132 (0.0368)
Belmont 0.83 0.7768 0.6545 (0.1755)
Berkley 0.57 0.7615 0.6412 0.0712
Berlin 0.5 0.8882 0.7511 0.2511
Beverly 0.5 0.6559 0.5497 0.0497
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Billerica
Boston
Bourne
Boxborough
Boxford
Boylston
Brewster
Brimfield
Brockton
Brookfield
Brookline
Burlington
Cambridge
Canton
Carlisle
Carver
Chelmsford
Chelsea
Chicopee
Clinton
Cohasset
Concord

Conway

0.54

0.29

0.56

0.88

0.73

0.6

0.71

0.66

0.27

0.72

0.69

0.52

0.59

0.74

0.83

0.37

0.65

0.35

0.42

0.53

0.78

0.85

0.41

0.7501

0.668

0.5825

0.7547

0.8812

0.8783

0.6382

0.6719

0.5079

0.6939

0.6932

0.7541

0.6362

0.7264

0.8562

0.6561

0.7759

0.4676

0.5406

0.6891

0.8054

0.8075

0.7407
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0.6313

0.5602

0.4860

0.6353

0.7450

0.7425

0.5343

0.5635

0.4213

0.5826

0.5820

0.6348

0.5326

0.6108

0.7233

0.5498

0.6537

0.3864

0.4497

0.5784

0.6793

0.6811

0.6232

0.0913
0.2702
(0.0740)
(0.2447)
0.0150
0.1425
(0.1757)
(0.0965)
0.1513
(0.1374)
(0.1080)
0.1148
(0.0574)
(0.1292)
(0.1067)
0.1798
0.0037
0.0364
0.0297
0.0484
(0.1007)
(0.1689)

0.2132



Danvers
Dartmouth
Dedham
Deerfield
Douglas
Dover
Dracut
Duxbury
East Bridgewater
East Longmeadow
Eastham
Easthampton
Easton
Edgartown
Everett
Fairhaven
Fall River
Falmouth
Fitchburg
Foxborough
Framingham
Franklin

Gardner

0.59

0.52

0.55

0.65

0.54

0.77

0.46

0.75

0.59

0.61

0.7

0.47

0.55

0.67

0.45

0.61

0.36

0.53

0.38

0.64

0.41

0.7

0.41

0.7145

0.6749

0.717

0.7242

0.7991

0.8773

0.703

0.809

0.7586

0.7304

0.6106

0.5963

0.7946

0.6315

0.4959

0.6267

0.4007

0.6251

0.5494

0.7124

0.6162

0.755

0.5908
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0.6005

0.5661

0.6026

0.6089

0.6738

0.7416

0.5905

0.6824

0.6387

0.6143

0.5104

0.4980

0.6699

0.5285

0.4109

0.5243

0.3284

0.5230

0.4573

0.5987

0.5152

0.6356

0.4932

0.0105
0.0461
0.0526

(0.0411)
0.1338

(0.0284)
0.1305

(0.0676)
0.0487
0.0043

(0.1896)
0.0280
0.1199

(0.1415)

(0.0391)

(0.0857)

(0.0316)

(0.0070)
0.0773

(0.0413)
0.1052

(0.0644)

0.0832



Georgetown
Gloucester
Grafton
Granby
Greenfield
Hadley
Halifax
Hanover
Harvard
Hatfield
Haverhill
Hingham
Holbrook
Holland
Holliston
Holyoke
Hopedale
Hopkinton
Hudson
Hull
Ipswich
Kingston

Lanesborough

0.69

0.53

0.62

0.49

0.48

0.64

0.53

0.71

0.83

0.59

0.45

0.81

0.65

0.44

0.73

0.17

0.74

0.74

0.47

0.56

0.49

0.62

0.5

0.8073

0.5875

0.7838

0.7318

0.4063

0.7092

0.6641

0.8652

0.8823

0.6205

0.5829

0.7641

0.668

0.6726

0.7591

0.4897

0.8035

0.8523

0.6514

0.6521

0.7023

0.6765

0.6798
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0.6809

0.4904

0.6606

0.6155

0.3333

0.5959

0.5568

0.7311

0.7460

0.5190

0.4864

0.6435

0.5602

0.5641

0.6391

0.4056

0.6776

0.7199

0.5458

0.5464

0.5899

0.5675

0.5704

(0.0091)
(0.0396)
0.0406
0.1255
(0.1467)
(0.0441)
0.0268
0.0211
(0.0840)
(0.0710)
0.0364
(0.1665)
(0.0898)
0.1241
(0.0909)
0.2356
(0.0624)
(0.0201)
0.0758
(0.0136)
0.0999
(0.0525)

0.0704



Lawrence
Lee
Leicester
Lenox
Leominster
Lexington
Lincoln
Littleton
Longmeadow
Lowell
Ludlow
Lunenburg
Lynn
Lynnfield
Malden
Mansfield
Marblehead
Marion
Marlborough
Marshfield
Mashpee
Mattapoisett

Maynard

0.31

0.46

0.3

0.5

0.54

0.82

0.63

0.67

0.59

0.36

0.52

0.47

0.35

0.85

0.32

0.67

0.65

0.61

0.45

0.8

0.55

0.73

0.49

0.3524

0.6536

0.7528

0.5778

0.6422

0.8027

0.8199

0.7523

0.7939

0.4962

0.6602

0.668

0.4656

0.7674

0.5365

0.8104

0.7687

0.7352

0.6346

0.7482

0.668

0.668

0.5992
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0.2865

0.5477

0.6337

0.4820

0.5378

0.6769

0.6919

0.6332

0.6693

0.4112

0.5534

0.5602

0.3847

0.6463

0.4461

0.6836

0.6475

0.6184

0.5312

0.6297

0.5602

0.5602

0.5005

(0.0235)
0.0877
0.3337

(0.0180)

(0.0022)

(0.1431)
0.0619

(0.0368)
0.0793
0.0512
0.0334
0.0902
0.0347

(0.2037)
0.1261
0.0136

(0.0025)
0.0084
0.0812

(0.1703)
0.0102

(0.1698)

0.0105



Medfield
Medford
Medway
Melrose
Middleborough
Middleton
Milford
Millbury
Millis
Milton
Monson
Nahant
Nantucket
Natick
Needham
New Bedford
Newburyport
Newton
Norfolk
North Adams
North Andover
North Attleborough

North Brookfield

0.77

0.46

0.68

0.65

0.44

0.64

0.48

0.59

0.47

0.71

0.46

0.58

0.29

0.76

0.69

0.33

0.6

0.77

0.81

0.29

0.66

0.67

0.58

0.8451

0.6695

0.7849

0.7201

0.727

0.7891

0.7158

0.7375

0.725

0.7555

0.7176

0.6522

0.7105

0.732

0.8198

0.429

0.6928

0.7737

0.8395

0.4583

0.7298

0.7328

0.668
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0.7137

0.5615

0.6615

0.6053

0.6113

0.6651

0.6016

0.6204

0.6096

0.6360

0.6032

0.5465

0.5970

0.6156

0.6918

0.3529

0.5817

0.6518

0.7088

0.3783

0.6137

0.6163

0.5602

(0.0563)
0.1015
(0.0185)
(0.0447)
0.1713
0.0251
0.1216
0.0304
0.1396
(0.0740)
0.1432
(0.0335)
0.3070
(0.1444)
0.0018
0.0229
(0.0183)
(0.1182)
(0.1012)
0.0883
(0.0463)
(0.0537)

(0.0198)



North Reading
Northampton
Northborough
Northbridge
Norton
Norwell
Norwood
Oak Bluffs
Orange
Orleans
Oxford
Peabody
Pembroke
Pittsfield
Plainville
Plymouth
Plympton
Quincy
Randolph
Reading
Rochester
Rockland

Rockport

0.75

0.42

0.66

0.4

0.34

0.76

0.58

0.69

0.43

0.85

0.54

0.51

0.57

0.36

0.56

0.56

0.46

0.58

0.31

0.66

0.58

0.5

0.63

0.668

0.6198

0.7527

0.7121

0.7414

0.7932

0.6582

0.622

0.5264

0.595

0.7127

0.6103

0.6713

0.5065

0.6637

0.6935

0.7767

0.5854

0.5923

0.786

0.78

0.6256

0.6442
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0.5602

0.5184

0.6336

0.5984

0.6238

0.6687

0.5517

0.5203

0.4374

0.4969

0.5989

0.5101

0.5630

0.4201

0.5564

0.5823

0.6544

0.4885

0.4945

0.6625

0.6573

0.5234

0.5395

(0.1898)
0.0984
(0.0264)
0.1984
0.2838
(0.0913)
(0.0283)
(0.1697)
0.0074
(0.3531)
0.0589
0.0001
(0.0070)
0.0601
(0.0036)
0.0223
0.1944
(0.0915)
0.1845
0.0025
0.0773
0.0234

(0.0905)



Salem
Sandwich
Saugus
Scituate
Seekonk
Sharon
Sherborn
Shrewsbury
Shutesbury
Somerset
Somerville
South Hadley
Southampton
Southborough
Springfield
Stoneham
Stoughton
Sturbridge
Sudbury
Sunderland
Sutton
Swampscott

Swansea

0.41

0.53

041

0.73

0.75

0.8

0.76

0.84

0.65

0.62

0.46

0.64

0.57

0.74

0.31

0.55

0.56

0.69

0.84

0.65

0.43

0.66

0.59

0.4206

0.7465

0.6662

0.7828

0.7281

0.8143

0.857

0.8046

0.7239

0.6862

0.6374

0.6737

0.752

0.876

0.4201

0.6762

0.6434

0.7529

0.8973

0.55

0.8944

0.7592

0.7066
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0.3457

0.6282

0.5586

0.6597

0.6123

0.6870

0.7240

0.6786

0.6086

0.5759

0.5336

0.5651

0.6330

0.7405

0.3452

0.5673

0.5388

0.6338

0.7590

0.4579

0.7564

0.6392

0.5936

(0.0643)
0.0982
0.1486

(0.0703)

(0.1377)

(0.1130)

(0.0360)

(0.1614)

(0.0414)

(0.0441)
0.0736

(0.0749)
0.0630
0.0005
0.0352
0.0173

(0.0212)

(0.0562)

(0.0810)

(0.1922)
0.3264

(0.0208)

0.0036



Taunton
Tewksbury
Tisbury
Topsfield
Tyngsborough
Uxbridge
Wakefield
Walpole
Waltham
Ware
Wareham
Watertown
Wayland
Webster
Wellesley
West Boylston
West Bridgewater
Westborough
Westfield
Westford
Weston
Westport

Westwood

0.52

0.56

0.97

0.72

0.64

0.41

0.71

0.62

0.47

0.4

0.45

0.51

0.74

0.32

0.79

0.71

0.7

0.76

0.45

0.75

0.81

0.51

0.84

0.5822

0.7498

0.5019

0.8131

0.7393

0.7958

0.7371

0.7554

0.6403

0.5685

0.5825

0.7438

0.8074

0.5838

0.8477

0.7853

0.7339

0.8244

0.5962

0.8735

0.8562

0.7465

0.7621
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0.4858

0.6311

0.4161

0.6860

0.6220

0.6710

0.6201

0.6359

0.5361

0.4739

0.4860

0.6259

0.6810

0.4872

0.7160

0.6619

0.6173

0.6958

0.4979

0.7383

0.7233

0.6282

0.6417

(0.0342)
0.0711
(0.5539)
(0.0340)
(0.0180)
0.2610
(0.0899)
0.0159
0.0661
0.0739
0.0360
0.1159
(0.0590)
0.1672
(0.0740)
(0.0481)
(0.0827)
(0.0642)
0.0479
(0.0117)
(0.0867)
0.1182

(0.1983)



Williamsburg
Williamstown
Wilmington
Winchendon
Winchester
Woburn
Worcester

Wrentham

0.52

0.73

0.64

0.37

0.79

0.57

0.35

0.84

0.6182

0.6731

0.7931

0.6745

0.8276

0.6663

0.5628

0.8415
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0.5170

0.5646

0.6686

0.5658

0.6985

0.5587

0.4689

0.7106

(0.0030)
(0.1654)
0.0286
0.1958
(0.0915)
(0.0113)
0.1189

(0.1294)



APPENDIX D
2013 MCAS Grade 4 Mathematics LW!I Prediction Table
Predicted

% Proficient
or

Proficient or

Name of Advanced Advanced
Municipality/District Proficient Lwi Proficient % Difference
Abington 0.37 0.8068 0.6564 0.2864
Acton 0.74 0.777 0.6311 (0.1089)
Acushnet 0.64 0.6953 0.5619 (0.0781)
Ambherst 0.59 0.5622 0.4492 (0.1408)
Andover 0.73 0.7768 0.6309 (0.0991)
Arlington 0.66 0.742 0.6015 (0.0585)
Ashland 0.51 0.763 0.6193 0.1093
Attleboro 0.55 0.6869 0.5548 0.0048
Auburn 0.65 0.7286 0.5901 (0.0599)
Avon 0.56 0.7229 0.5853 0.0253
Barnstable 0.44 0.6062 0.4865 0.0465
Bedford 0.65 0.783 0.6362 (0.0138)
Belchertown 0.42 0.668 0.5388 0.1188
Bellingham 0.53 0.7292 0.5906 0.0606
Belmont 0.78 0.7768 0.6309 (0.1491)
Berkley 0.47 0.7615 0.6180 0.1480
Berlin 0.37 0.8882 0.7253 0.3553
Beverly 0.51 0.6559 0.5285 0.0185
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Billerica
Boston
Bourne
Boxborough
Boxford
Boylston
Brewster
Brimfield
Brockton
Brookfield
Brookline
Burlington
Cambridge
Canton
Carlisle
Carver
Chelmsford
Chelsea
Chicopee
Clinton
Cohasset
Concord

Conway

0.53

0.31

0.54

0.89

0.77

0.64

0.67

0.83

0.3

0.58

0.71

0.49

0.62

0.67

0.85

0.39

0.72

0.41

0.42

0.36

0.77

0.87

0.44

0.7501

0.668

0.5825

0.7547

0.8812

0.8783

0.6382

0.6719

0.5079

0.6939

0.6932

0.7541

0.6362

0.7264

0.8562

0.6561

0.7759

0.4676

0.5406

0.6891

0.8054

0.8075

0.7407

237

0.6083

0.5388

0.4664

0.6122

0.7194

0.7169

0.5136

0.5421

0.4032

0.5607

0.5601

0.6117

0.5119

0.5883

0.6982

0.5287

0.6302

0.3691

0.4309

0.5567

0.6552

0.6570

0.6004

0.0783
0.2288
(0.0736)
(0.2778)
(0.0506)
0.0769
(0.1564)
(0.2879)
0.1032
(0.0193)
(0.1499)
0.1217
(0.1081)
(0.0817)
(0.1518)
0.1387
(0.0898)
(0.0409)
0.0109
0.1967
(0.1148)
(0.2130)

0.1604



Danvers
Dartmouth
Dedham
Deerfield
Douglas
Dover
Dracut

Duxbury

East Bridgewater

East Longmeadow

Eastham
Easthampton
Easton
Edgartown
Everett
Fairhaven
Fall River
Falmouth
Fitchburg
Foxborough
Framingham
Franklin

Gardner

0.55

0.5

0.53

0.67

0.55

0.79

0.46

0.74

0.62

0.56

0.55

0.51

0.61

0.73

0.4

0.6

0.3

0.55

0.35

0.65

0.4

0.71

0.42

0.7145

0.6749

0.717

0.7242

0.7991

0.8773

0.703

0.809

0.7586

0.7304

0.6106

0.5963

0.7946

0.6315

0.4959

0.6267

0.4007

0.6251

0.5494

0.7124

0.6162

0.755

0.5908

238

0.5782

0.5446

0.5803

0.5864

0.6498

0.7161

0.5684

0.6582

0.6155

0.5916

0.4902

0.4781

0.6460

0.5079

0.3930

0.5038

0.3124

0.5025

0.4383

0.5764

0.4949

0.6125

0.4734

0.0282
0.0446
0.0503

(0.0836)
0.0998

(0.0739)
0.1084

(0.0818)

(0.0045)
0.0316

(0.0598)

(0.0319)
0.0360

(0.2221)

(0.0070)

(0.0962)
0.0124

(0.0475)
0.0883

(0.0736)
0.0949

(0.0975)

0.0534



Georgetown
Gloucester
Grafton
Granby
Greenfield
Hadley
Halifax
Hanover
Harvard
Hatfield
Haverhill
Hingham
Holbrook
Holland
Holliston
Holyoke
Hopedale
Hopkinton
Hudson
Hull
Ipswich
Kingston

Lanesborough

0.63

0.47

0.63

0.63

0.36

0.47

0.58

0.64

0.77

0.66

0.43

0.79

0.59

0.53

0.61

0.21

0.64

0.67

0.43

0.58

0.51

0.36

0.41

0.8073

0.5875

0.7838

0.7318

0.4063

0.7092

0.6641

0.8652

0.8823

0.6205

0.5829

0.7641

0.668

0.6726

0.7591

0.4897

0.8035

0.8523

0.6514

0.6521

0.7023

0.6765

0.6798
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0.6568

0.4706

0.6369

0.5928

0.3171

0.5737

0.5355

0.7058

0.7203

0.4986

0.4667

0.6202

0.5388

0.5427

0.6160

0.3878

0.6536

0.6949

0.5247

0.5253

0.5678

0.5460

0.5488

0.0268
0.0006
0.0069
(0.0372)
(0.0429)
0.1037
(0.0445)
0.0658
(0.0497)
(0.1614)
0.0367
(0.1698)
(0.0512)
0.0127
0.0060
0.1778
0.0136
0.0249
0.0947
(0.0547)
0.0578
0.1860

0.1388



Lawrence
Lee
Leicester
Lenox
Leominster
Lexington
Lincoln
Littleton
Longmeadow
Lowell
Ludlow
Lunenburg
Lynn
Lynnfield
Malden
Mansfield
Marblehead
Marion
Marlborough
Marshfield
Mashpee
Mattapoisett

Maynard

0.35

0.45

0.31

0.51

0.57

0.82

0.64

0.63

0.63

0.44

0.42

0.53

0.35

0.89

0.39

0.63

0.62

0.77

0.43

0.7

0.56

0.59

0.33

0.3524

0.6536

0.7528

0.5778

0.6422

0.8027

0.8199

0.7523

0.7939

0.4962

0.6602

0.668

0.4656

0.7674

0.5365

0.8104

0.7687

0.7352

0.6346

0.7482

0.668

0.668

0.5992
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0.2715

0.5266

0.6106

0.4624

0.5169

0.6529

0.6675

0.6102

0.6454

0.3933

0.5322

0.5388

0.3674

0.6230

0.4274

0.6594

0.6241

0.5957

0.5105

0.6067

0.5388

0.5388

0.4805

(0.0785)
0.0766
0.3006

(0.0476)

(0.0531)

(0.1671)
0.0275

(0.0198)
0.0154

(0.0467)
0.1122
0.0088
0.0174

(0.2670)
0.0374
0.0294
0.0041

(0.1743)
0.0805

(0.0933)

(0.0212)

(0.0512)

0.1505



Medfield
Medford
Medway
Melrose
Middleborough
Middleton
Milford
Millbury
Millis
Milton
Monson
Nahant
Nantucket
Natick
Needham
New Bedford
Newburyport
Newton
Norfolk
North Adams
North Andover
North Attleborough

North Brookfield

0.56

0.36

0.78

0.63

0.35

0.65

0.46

0.6

0.63

0.67

0.36

0.55

0.24

0.75

0.7

0.32

0.59

0.75

0.72

0.39

0.64

0.6

0.45

0.8451

0.6695

0.7849

0.7201

0.727

0.7891

0.7158

0.7375

0.725

0.7555

0.7176

0.6522

0.7105

0.732

0.8198

0.429

0.6928

0.7737

0.8395

0.4583

0.7298

0.7328

0.668

241

0.6888

0.5401

0.6378

0.5829

0.5888

0.6414

0.5793

0.5977

0.5871

0.6129

0.5808

0.5254

0.5748

0.5930

0.6674

0.3364

0.5598

0.6283

0.6841

0.3612

0.5911

0.5937

0.5388

0.1288
0.1801
(0.1422)
(0.0471)
0.2388
(0.0086)
0.1193
(0.0023)
(0.0429)
(0.0571)
0.2208
(0.0246)
0.3348
(0.1570)
(0.0326)
0.0164
(0.0302)
(0.1217)
(0.0359)
(0.0288)
(0.0489)
(0.0063)

0.0888



North Reading
Northampton
Northborough
Northbridge
Norton
Norwell
Norwood
Oak Bluffs
Orange
Orleans
Oxford
Peabody
Pembroke
Pittsfield
Plainville
Plymouth
Plympton
Quincy
Randolph
Reading
Rochester
Rockland

Rockport

0.71

0.41

0.6

0.41

0.45

0.66

0.55

0.59

0.48

0.81

0.53

0.47

0.58

0.4

0.47

0.49

0.59

0.49

0.32

0.65

0.52

0.58

0.62

0.668

0.6198

0.7527

0.7121

0.7414

0.7932

0.6582

0.622

0.5264

0.595

0.7127

0.6103

0.6713

0.5065

0.6637

0.6935

0.7767

0.5854

0.5923

0.786

0.78

0.6256

0.6442
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0.5388

0.4980

0.6105

0.5761

0.6010

0.6448

0.5305

0.4998

0.4189

0.4770

0.5767

0.4899

0.5416

0.4020

0.5352

0.5604

0.6309

0.4688

0.4747

0.6387

0.6337

0.5029

0.5186

(0.1712)
0.0880
0.0105
0.1661
0.1510

(0.0152)

(0.0195)

(0.0902)

(0.0611)

(0.3330)
0.0467
0.0199

(0.0384)
0.0020
0.0652
0.0704
0.0409

(0.0212)
0.1547

(0.0113)
0.1137

(0.0771)

(0.1014)



Salem
Sandwich
Saugus
Scituate
Seekonk
Sharon
Sherborn
Shrewsbury
Shutesbury
Somerset
Somerville
South Hadley
Southampton
Southborough
Springfield
Stoneham
Stoughton
Sturbridge
Sudbury
Sunderland
Sutton
Swampscott

Swansea

0.37

0.5

0.44

0.78

0.73

0.8

0.8

0.78

0.68

0.54

0.4

0.52

0.48

0.79

0.33

0.44

0.47

0.65

0.81

0.62

0.43

0.68

0.66

0.4206

0.7465

0.6662

0.7828

0.7281

0.8143

0.857

0.8046

0.7239

0.6862

0.6374

0.6737

0.752

0.876

0.4201

0.6762

0.6434

0.7529

0.8973

0.55

0.8944

0.7592

0.7066
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0.3292

0.6053

0.5373

0.6360

0.5897

0.6627

0.6989

0.6545

0.5861

0.5542

0.5129

0.5436

0.6099

0.7150

0.3288

0.5457

0.5180

0.6107

0.7330

0.4389

0.7306

0.6160

0.5715

(0.0408)
0.1053
0.0973

(0.1440)

(0.1403)

(0.1373)

(0.1011)

(0.1255)

(0.0939)
0.0142
0.1129
0.0236
0.1299

(0.0750)

(0.0012)
0.1057
0.0480

(0.0393)

(0.0770)

(0.1812)
0.3006

(0.0640)

(0.0885)



Taunton
Tewksbury
Tisbury
Topsfield
Tyngsborough
Uxbridge
Wakefield
Walpole
Waltham
Ware
Wareham
Watertown
Wayland
Webster
Wellesley
West Boylston
West Bridgewater
Westborough
Westfield
Westford
Weston
Westport

Westwood

0.51

0.57

0.81

0.59

0.62

0.58

0.61

0.6

0.47

0.39

0.44

0.55

0.67

0.11

0.78

0.66

0.61

0.69

0.51

0.73

0.82

0.59

0.85

0.5822

0.7498

0.5019

0.8131

0.7393

0.7958

0.7371

0.7554

0.6403

0.5685

0.5825

0.7438

0.8074

0.5838

0.8477

0.7853

0.7339

0.8244

0.5962

0.8735

0.8562

0.7465

0.7621
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0.4661

0.6081

0.3981

0.6617

0.5992

0.6470

0.5973

0.6128

0.5153

0.4545

0.4664

0.6030

0.6569

0.4675

0.6910

0.6381

0.5946

0.6713

0.4780

0.7129

0.6982

0.6053

0.6185

(0.0439)
0.0381
(0.4119)
0.0717
(0.0208)
0.0670
(0.0127)
0.0128
0.0453
0.0645
0.0264
0.0530
(0.0131)
0.3575
(0.0890)
(0.0219)
(0.0154)
(0.0187)
(0.0320)
(0.0171)
(0.1218)
0.0153

(0.2315)



Williamsburg
Williamstown
Wilmington
Winchendon
Winchester
Woburn
Worcester

Wrentham

0.41

0.62

0.57

0.38

0.75

0.52

0.31

0.72

0.6182

0.6731

0.7931

0.6745

0.8276

0.6663

0.5628

0.8415
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0.4966

0.5431

0.6448

0.5443

0.6740

0.5374

0.4497

0.6858

0.0866
(0.0769)
0.0748
0.1643
(0.0760)
0.0174
0.1397

(0.0342)



