INFORMATION WORKS!

Technical Brief on the Statistical Model Used in the
2004 Rhode Iland School and District Reports
(School Year 2002-2003)

By

Nina Kajiji*
Assistant Professor of Research, Education

* National Center on Public Education and Social Policy at the University of Rhode Island, 80 Washington Street, Providence, Rl 02881.
Acknowledgements: Lynda Hurditch, Education Specialist, NCPE, for her editorial comments, and Minsuk Shim and Dennis Cheek for their
initial contributions.



INFORMATION WORKS!

Technical Brief on the Statistical Model Used in the
2004 Rhode Iland School and District Reports
(School Year 2002-2003)

Across the nation, politicians, educators, and parents have become deeply concerned with
finding ways to measure the effectiveness of schools and school systems. Thereis statewide
agreement in Rhode Island that all students need to attain high standards of achievement in
mathematics, reading, writing, health as well as other school subjects. To ensure that thereisa
measurable progress in the core subjects, the State administers the New Standards Reference
Examinations devel oped by Harcourt Educational Measurement and state-devel oped testsin
writing and health. The proficiency results are reported to the general public through an annual
publication called Information Works!

1. PURPOSE

The main purpose of Information Works! isto present an overview of the school in five basic
categories: past and present academic achievement, demographics, school specific highlights,
selected school indicators, and a summary of the financial breakdown for the school. The goal is
to provide school-related content that would enhance public understanding of the school and the
widely varying circumstances within which the schooal, its staff and students operate. The
ultimate goal of Information Works! and the School Accountability for Learning and Teaching
(SALT) isto assist each school in its efforts to improve student achievement by providing
measures that focus on getting all students to the desired level of proficiency. Information
Works! summarizes the information that schools need when developing their strategic planning

and school improvement initiatives.
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2. MOTIVATION

Politicians and educators have struggled with the idea of developing useful yardsticks for school
effectiveness that are honest, accurate and easy to comprehend. Theinitial stages of this effort
often ignored the varying degree to which the social and political factors affected schoolsin
various districts. Schools were frequently measured by a small set of benchmarks that often had
no universal applicability. In other words, benchmarks were being used to rank order districts
and schools asif the schools were competing on alevel playing field. The rank-ordering
yardstick by itself is not sensitive to differences in a school’s environment, its practices, or to its
achievement results that are not part of the formal state assessment program. To help aleviate
some of the problemsin viewing raw achievement results, the researchers at the Rhode Island
Department of Education (RIDE) and the National Center on Public Education and Social Policy
(NCPE) at the University of Rhode Island have devised a statistical model that attempts to
address some of the differences in school composition. The remainder of this document is
devoted primarily to the understanding of the statistical model — one of the key components of

I nfor mation Works!

3. PREDICTORSOF STUDENT ACHIEVEMENT

Studies' show that family background characteristics are closely related to student achievement.
Schools with less economically privileged students, for example, almost always have lower
achievement scores. Thistrend is also evident in Rhode Island. When Rhode Island ranks their
state test results, the results closely mirror the socioeconomic status (SES) of the district. Thus,
high-income districts have higher number of students meeting or exceeding the standards than
low-income districts. Changesin many other characteristics (variables) have aso been shown by

research studies to correlate closely to student achievement. These variables include:

! Cf. Daniel Koretz, “Indicators of educational achievement,” In Indicators of Children’s Well-Being, Eds.
Robert M. Hauser, Brett V. Brown, William R. Prosser. New York: Russell Sage Foundation, 1997, pp. 208-234;
Stephen P. Klein et d., “Gender and racial/ethnic differences on performance assessments in science,” Educational
Evaluation and Policy Analysis, 19(2): 83-98, 1997; Bonnie L. Halpern-Felsher et al., “Neighborhood and family
factors predicting educational risk and attainment in African American and white children and adolescents,” in
Neighborhood Poverty: Context and Consequences for Children, Eds. Jeanne Brooks-Gunn, Greg J. Duncan, J.
Lawrence Aber. New York: Russell Sage Foundation, 1997, Volume 1, pp. 146-173; Jeanne-Brooks Gunn, Greg J.
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Prior achievement or aptitude

Participation in free or reduced lunch programs

Minority status

Educational level of the mother

Father’s occupation

Family income

Number of siblings

Students receiving special services (e.g., specia education, bilingual or
ESL education).

N~ WNE

Additionally, other macro-economic variables such as school settings (urban, rural, suburban),
per pupil expenditure, policies and practices within schools or school districts, and community
characteristics (for example, job market, tax support, etc.) also seem to affect student

achievement®.

4. THE RHODE ISLAND MODEL *®

Statisticians over the years have built increasingly sophisticated models to relate the various
factors presented above. One of the most powerful of these methodsis hierarchical linear
modeling (HLM). When applied to schools, HLM considers characteristics of a school as well
asthe characteristics of individual students. Researchers at NCPE attempted to use HLM but
ultimately rejected it as an approach because the sets of schools that ook similar to each other
aretoo small to yield reliable results. The NCPE research team thus used hierarchical regression
analysis, which is a specialized form of multivariate analysis.*

Duncan, “The effects of poverty on children,” Children and Poverty, 7(2): 55-71, 1997.

2 David Kaplan, PamelaR. Elliott, “A model-based approach to validating education indicators using
multilevel structural equation modeling,” Journal of Educational and Behavioral Statistics, 22(3): 323-347, 1997,
Garrett K. Mandeville, “The South Carolina experience with incentives,” In Midwest Approaches to School Reform,
Eds. Thomas A. Downes, William A. Testa. Chicago: Federal Reserve Bank of Chicago, 1994, pp. 69-91; Robert
D. Felner et al., “Theimpact of school reform for the middle years: Longitudinal study of a network engaged in
Turning Points-based comprehensive school transformation,” Phi Delta Kappan, 78(7): 528-532, 541-550, 1997.

3 Details on the statistical terminology used in the Rhode Island Model are presented in Appendix A.

* For further information consult George A. Marcoulides, Scott L. Hershberger, Multivariate Statistical Methods: A
First Course. Mahwah, NJ: Lawrence Erlbaum Associates, 1997; J. Scott Long, Regression Models for Categorical
and Limited Dependent Variables, Thousand Oaks, CA: SAGE Publications, 1997; and one of the classicsin the
field, Jacob Cohen, Patricia Cohen, Applied Multiple Regression/Correlation Analysis for the Behavioral Sciences.
Hillsdale, NJ: Lawrence Erlbaum Associates, 2™ ed., 1983. A good general discussion of modeling is David W.
Britt, A Conceptual Introduction to Modeling: Qualitative and Quantitative Perspectives. Mahwah, NJ: Lawrence
Erlbaum Associates, 1997.
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4.1 The Outcome (Dependent) Variable

The outcome variable, or the variable to predict, is the student’s academic achievement in each
subject area across different grade levels. Researchers employed a separate hierarchical
regression model for each subtest in each subject area (Mathematics, and English Language Arts)
in each of the tested grade levels (grades 4, 8, and 10). The percentages of students who achieved
proficiency or were above the proficiency level were computed and used as the outcome

(dependent) variable.
4.2 The Explanatory (Independent) Variables

Five explanatory variables known to relate statistically to student achievement on state tests are
collected annually from Rhode Island schools and districts. These variables are:

1. The percentage of students within a school eligible for free or reduced lunch

2. The percentage of minority students (i.e., non-white) within a school

3. The percentage of students whose most educated parent has at |east some college

education

4. The percentage of studentsin aschool enrolled in ESL or bilingual education programs

5. The percentage of students within a school receiving services under special education law
Because of the small number of schools in Rhode Island, comparisons were made among all
schoolsin the state for the given grade level rather than at adistrict level. Research has shown

that some or all of these variables may be highly correlated.

4.3 A Glimpse Into The Rhode Island Data

A descriptive analysis for the Rhode Island data is presented in Table 1. Table 2 presents the
correlation results between the set of explanatory variables. Table 3 presents the correlation
results between the response variable and the set of explanatory variables. Table 4 presents the

results of the hierarchical regression analysis.

4.3.1 Descriptive Analysis

Table 1 shows the descriptive statistics for the seven response variables (assessment subtests)

and the five explanatory variables that will be investigated in the development of the RI school
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model. Specifically, the information shows the minimum and maximum value for the variable

(range), mean (arithmetic average), and standard deviation (a measure of dispersion).

Analyzing theinformation in Table 1, we find that among the five explanatory variables the
highest variability (standard deviation) exists in the percentage of minority and free/reduced
lunch students enrolled in a particular grade. The lowest variability in grade 4 existsin the
percentage of students in special education programs. However, in grade 8 and 10 the lowest
variability isin the percentage of students enrolled in LEP. When analyzing the seven response
variables, that the variability changes by grade. However, it isinteresting to note, that unlike
previous years the highest variability exists in the mathematics skills subtest with writing
effectiveness and conventions not too far behind.

4.3.2 Creating the Poverty Index Variable

All explanatory variables except % of Special Education students are highly correlated across all
grades (See Table 2: Correlation Analysis). The variables were said to exhibit multicollinearity.
In other words, when one variable shifts, the others also shift in the direction of their sign. The
correlations between the % Eligible for Subsidized Lunch and % Minority Students, for example,
was greater than 0.84 across all three tested grade levels. One of the remedies for
multicollinearity isto group variablesin blocks. Therefore, the researchers computed an equally
weighted average of the following three variables: % Eligible for Subsidized Lunch, % Minority
Students, and % Parents with at least some college education. The first two variables and the |ast
variable point in different directions, i.e., high % free or reduced lunch and high % of minorities
indicate greater poverty, whereas a high % of students whose most educated parent has some
college education indicates less poverty. Therefore, one variable was reversed when computing
the combined Poverty Index. A low value within the Poverty Index indicates greater poverty in a

school and a high value indicates lower poverty.

4.3.3 Correlation Analysis

The Statistical Model presented, shows a very high correlation between achievement on selected
state tests and most of the explanatory variables. Thisis presented in Table 3. The only
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exception is the variable that measures the percentage of studentsin special education programs.
For this variable, most of the correlations are not significant at the 95% confidence level. In
other words, special education students do no better or worse on the state assessment tests.

4.3.4 Hierarchical Regression Analysis

After careful study of the correlation tables, a hierarchical regression analysis was performed.
Theresults are presented in Table 4. Thefirst variable to be entered in the model is Poverty
Index. We then added in the variable that measured the percentage of studentsin LEP programs.
The variable that measures the percentage of studentsin the special education programs was
entered next into the regression. (For a quick overview on Hierarchical Regression see
Appendix A7.3). Inthe Rhode Island Statistical Model, we used the Poverty Index first because
it accounts for the most variation in student achievement among the three variables. Research
with several Hierarchical Models suggested that the next most important variable was %
Sudentsin LEP. The residual variance was picked up by % Sudents in Special Education
programs. The researchers are aware that some students within a school receive both types of
services and would be “counted” twice in thismodel. Students with multiple learning needs

require more support, which in turn factors into the cumulative effects of multiple challenges.

Table 4, presents the results from the hierarchical regression. Across all grade levels, the Poverty
Index variable explains most of the variation in student achievement. The negative sign of the
coefficient gives further credence to the fact that schools with more economically disadvantaged
students have lower student achievement across all subject areas and grades. The residual
variation (variation not explained by the Poverty Index) is then explained in part by studentsin
L EP programs and students receiving specia education services. These two variables rarely
have significant effects on student achievement as indicated in Table 4. The last column of
Table 4, represents the proportion of variation (r-square) in student achievement scores that was
“statistically” explained by the set of explanatory variables. For example, the model explains
72.6% of the variation in Reading: Basic Understanding for Grade 4, 81.4% for Grade 8, and
72.2% for Grade 10.
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5. PREDICTING INDIVIDUAL SCHOOL PERFORMANCE

The hierarchical regression models were used to create expected achievement scores. The
information for each school is presented on The Value-Added Indicators Field. The researchers
report on the percentage of eligible students who have met or exceeded the standard (shown in
Figure 1 asthe Actual Range) compared to the percentage of similar students statewide (shown
in Figure 1 as the Sample Range). These expected scores, are based on school level dataas
described above. That is, the field provides a comparison between an individual school’s
performance score that has been adjusted by the socioeconomic factors, and similar schools

statewide. The researchers call this group of similar schools a “virtual school.”

Standard errors were also computed in addition to the specific point estimates for the expected
scores. The point estimates combined with the errors generate a band within which we would
expect individual school performanceto lie. The band, shown in Figure 1 as the sample range,
shows the 95% confidence interval for the predicted score. The larger the width of the
confidence band the less likely the school isin representing atypical Rhode Island school.
Conversely, the narrower the band the more representative the school is to the entire group.

2003 Value-Added Indicators Mathaimatics English Language Aris
Percantage of This
studants who mel =Ehan = e o -
standard compared Similar
with the percentage Sludants 7
! Statewide @
of similar students B ramemn e e
SEILLS COMNCEPTS FROELEM READIMNG: BAS: READIMG. SMALY SIS WRIT NG YWRITIMG
BOLVING LRDERET ANCIMNG S INTERPEETATICON EFFECTIVEHNES: COMVENT IONS

Figure 1. Sampleof the Rl Statistical Model as presented in Infoworks!

Kajiji Technical Brief For Infoworks 2004 Page8/19



APPENDIX A: STATISTICAL DEFINITIONS

The following few sections describe some general statistical terminology that is important for

understanding the analysis presented in this Technical Brief.

Al. Definition of aVariable

A variable isadata/ questionnaire item on which individual responses (observations) are
obtained. Variables are categorized into two major categories.

» Response Variable: Isavariable whose outcome is being studied.
> Explanatory Variable: A variable that can explain the causal changesin the response
variable.

A2. Descriptive Statistics

Descriptive Statistics is the collection, organization, analysis, and presentation of data. Table 1
presents some of the descriptive measures for the variables that will be used in Field 2: The
Satistical Model. In column one, the table presents the number of valid observations (N) for
each of the variables. The next column shows the minimum value for that variable in the data
set. The third column shows the maximum value for the variable. The fourth column shows the
arithmetic mean for the variable. Arithmetic mean is often called the average value. The last
column shows the standard deviation for the variable. Standard deviation provides a statistical
measure for dispersion around the mean. For example, Figure A1 shows the dispersion around
the mean of three sample schools. The innermost curve corresponds to smallest dispersion (low
standard deviation) around the mean the outermost curve corresponds to the most variability
(high standard deviation).

small deviation

large deviation

Mean

Figure Al: Example of Deviations Around the Mean
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A3. Correation

Researchersfind it convenient to have a single number to measure the strength of the
relationship between two variables and to have that number be independent of the units used to
make the measurement. The correlation between the response variables and the explanatory
variablesis shown in Table 2. The reader thus has a better idea of the predictive ability of a
single explanatory variable on the response variable. Table 3, on the other hand, shows the
interactions of the explanatory variable amongst themselves. The higher the absolute value of
the correlation, the greater is the relationship between the two variables. A correlation of zero
indicates that there is no positive or negative relationship between the two variables. A positive
correlation value indicates that the variables increase together (Figure A2 shows aline with an
upward slope — bottom left to top right). A negative correlation indicates that as one variable
increases the other decreases (Figure A3 shows aline with a downward slope — top left to bottom
right). A correlation of +1 (or 100%) indicates that there is a perfect linear relationship between
the two variables. Correlations of +1 would be extremely strong relationships. These

correlations are rarely observed when exploring relationships between different variables.

Correlation Between Parent Education and Math Skill

% of Parents Having at least a
College Degree
*
*
*

0 10 20 30 40 50 60 70 80
% of Students Proficient in Math Skill Tests

Figure A2: Example of Positive Correlation between Two Variables
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Correlation Between Free & Reduced Lunch and Math Skill

100 —
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% of Students Receiving Free
& Reduced Lunch
*

o
*
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*
*
3
o
o

% of Students Proficient in Math Skill Tests

Figure A3: Example of Negative Correlation between Two Variables

A4. Correlation vs. Causation

Most statisticians know that “Correlation does not imply causation.” That is, even if two
variables are related or correlated, they may not have any causal relationship between them. In
other words, changes in one variable may not be directly caused by the independent operation of
the other variable. One variable may fluctuate in relation to the other due to chance
(coincidence) or both may be strongly affected by one or more confounding® variables. Other
possible reasons include both variables changing over time or when it is unclear whether there
was causation or a contribution effect. In the absence of any other evidence, data from an
observational study cannot be used to establish causation. However, a causal connection
probably does exist if we can establish that: 1) there is a reasonable explanation of cause and
effect, 2) the connection happens under varying conditions, and 3) potential confounding
variables areruled out. In the statistical model it is our intention to present the significant causal
connection between a set of explanatory variables and a response variable.

Ab. Statistical Significance

Researchers want to know and be able to say with some degree of confidence whether any

relationships they have found between various types of data are different from relationships they

® Confounding occurs when more than one variable affects the response variable and the effects of the variables
cannot be distinguished from each other.
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would find solely due to chance. A measure for the degree of confidence we havein a statistical
relationship is called the confidence level. A confidence level of 95% and above is considered to
have statistical significance. In other words, most researchers are willing to state that a
relationship is statistically significant if the possibility of observing that relationship in the

sample purely due to chanceis less than 5%.

For interpretational reasons, statisticians generally present a confidence interval of a prediction.
A confidence interval is the statistical lower and upper bound within which the predicted value
will occur 95% of the time. 95% is the value of the confidence level. In Information Works! this
confidence interval is represented as a band (sample range) on Field 2 of the school report. In
essence, a school should expect the actual achievement score (presented as a heavy solid line) for
aparticular sub-test to fall within the band. If the actual achievement score is above or below the
band it is assumed that the school achieved those results purely by chance. Of course, if the
school consistently performs above or below the band in multiple years and/or in more than one
test, this school requires further study. Itisincreasingly likely if the results hold over multiple
years that the results obtained are not due solely to chance (i.e., random fluctuations) but

represent “real” under or over achievement as compared to what was expected from the model.

A6. Simple Linear Regression

Per caplta income fthausands)

o 2 L] a8 w

4
Spending par student {thousands)

Figure A4: Regression Line

As mentioned in Section A3, the correlation coefficient measures the degree of linear

relationship between two variables. However, it does not describe the exact linear association
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between aresponse variable (y) and the explanatory variable (X); that roleis played by regression
analysis. Regression analysis helps usto determine whether a specific relationship exists
between x and y thereby allowing one to use x to predict y.

Figure A4°, shows the causal relationship of Spending per Sudent (X) on the Per Capita Income
(Y). Theoriginal datais represented by dots. Theline, often termed asthe regression line, is
obtained viathe principles of Least Squares. Aswe know, given two points we can draw one
line. Given, infinite points we can draw infinite lines. Thus, the problem of finding the best line
through a set of points was solved using the Least Squares principle. The Least Square principle
minimizes the deviations from the actual data pointsto a hypothetical line. Thisis shownin
Figure A5’. The formulathat defines the regression lineis termed the regression equation.

Figure A5: Regression Linewith Deviations

A simple linear regression equation iswritten as: y = a + bx, wherey represents the values on
the vertical axis (per capitaincome in our example); x represents the values on the horizontal
axis (spending per student in our example); and a and b are parameters (values) obtained from
the least squares solution. The intercept or “a” isthe intersection point of the regression line
with the vertical axis. The slope or b determinesiif there is a positive or negative relationship
between x & y. A positive slope, indicated by a positive value for b, shows that for every unit
increase in X the response variable y has an increase of b units. Conversely, a negative value of b
indicates that for every unit increase in X, y decreases by b units.

® Reproduced from Statistics. The Easy Way, Douglas Downing, Jeffrey Clark, Barron’s Educational Series Inc.,
Hauppauge, NY, 1997, p.256.
" Reproduced from Statistics. The Easy Way, Douglas Downing, Jeffrey Clark, Barron’s Educational SeriesInc.,
Hauppauge, NY, 1997, p.259.
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A7. Multivariate Analysis

The section above presented an overview of how one explanatory variable can predict the
outcome of one response variable. However, in most daily scenariosit is unlikely that one
explanatory variable is all one needsto build an effective model. The study of multiple
explanatory variables interacting simultaneously to produce the outcome on one or many
response variablesis termed Multivariate Analysis. For the purposes of this Technical Brief, we
will only address models with one response variable and more than one explanatory variables.
The Rhode Island Statistical Model is based on one such technique -- Hierarchical Regression.
Asisshown in the following sections Hierarchical Regression is avariation of two other forms
of analysisthat we did not use: Multiple Regression and Stepwise Regression. A brief

discussion on each of the three techniques follows.

A7.1 Multiple Regression

In amultiple regression model, sets of explanatory variables called independent variables jointly
predict the outcome of the response variable or the dependent variable. All of the independent
variables are specified simultaneously in the regression equation and the solution is obtained
through atechnique called Least Squares. The assumption isthat all (n) independent variables
(x) together are necessary to explain the variation in the dependent variable (y). The regression
eguation is written as.

y=a+bxg+ bxo+ ...+ by
Once again, a and b; are parameters obtained from the least squares solution. The intercept or a
is often termed as the constant term. Each b; determinesif thereis a positive or negative
relationship between agiven x;and y. A positive slope, indicated by a positive value for b;,
shows that for every unit increase in x; the response variable y has an increase of b; units. A
negative slope indicated by a negative b; value shows that for every unit increase in x; the

response variable decreases by b; units.

A7.2 Stepwise Regression

In stepwise regression, the researcher assumes that the independent variables (x;) are correlated.

The researcher simultaneously specifies all of the variables in the regression equation just like in
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the Multiple Regression Model. However, the Stepwise procedure will systematically add
variables that make a significant contribution to the explanation of the variationiny. The
Stepwise procedure will also eliminate variables that are not significant from the equation. Thus,
the final predication equation will have fewer independent variables. Stepwise regression does
not address the economic or model building requirements. It smply adds and removes variables
based on mathematical criteria.

A7.3 Hierarchical Regression

In hierarchical regression, the approach used in the Rl model, a core set of mindependent
variables (m < n) form the basis of the regression equation. In essence these are forced into the
model. The other variables are introduced one at atime in the model to see the incremental gain.
Thus the order in which the variables are entered isimportant. The variable that explains the
most variance is the better predictor of the variance in the dependent variable. For examplé®, if
we know that 1Q, age, and parents’ income predict a student’s ability to do math, we would like
toinvestigate if Test A or Test B isthe better predictor of a student’stest score. This model can
be solved by hierarchical regression by first adding all known factors— 1Q, Age, and Parent’s
income -- into the model. Next we add the performance on Test A and Test B in every possible

combination. The sample resultsis presented below:

STEPS FOR MODEL 1 R2 CHANGE || STEPS FOR MODEL 2 R2 CHANGE
1. Age, 1Q, ParentsIncome | 68% [[ 1. Age, IQ, Parent’sIncome | 68%

2. Test A 18% [[2. TestB 6%

3. TestB 4% [[3. TestA 16%

Table Al: Predicting Math Performance Using Hierarchical Regression

In this example, Test A accounts for more unique variation in math scores 18% or 16%
compared to Test B which accounts for only 4% or 6% of the variation in math scores. Test A is
thus considered to be a better predictor of math scores and should be selected in the model.
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APPENDIX B: TABLES

Table 1: Descriptive Statistics for Key Variables Used in the M odel

N Minimum Maximum Mean Std. Deviation
Crade 4 Isyils 189  0.00 100.00 65.87, 20.34
Concepts 189 0.00 93.00 36.75) 20.33
Problem Solving 189  0.00 82.00 28.34 17.97
Reading: Basic Understanding 189  0.00 100.00 71.18 19.96
Reading: Analysis & Interpretation 189  0.00 97.00 58.93 20.84
\Writing: Conventions 189 0.00 100.00 58.77 18.86
Writing: Effectiveness 189  0.00 96.00 63.96) 18.47
% Eligible for subsidized lunch 189  1.00 99.00 38.26) 30.06
% Minority Students 189 0.00 97.76 26.12 30.20
% Students in Special Education 189 0.00 79.00 18.74] 6.33
% Students in LEP 189 0.00 55.00 6.90] 11.55
% Parent Education 188 0.00 100.00 43.30 20.72
Crade8 Igyilis 58 0.00 83.00 50.12 20.85
Concepts 58 0.00 58.00 22.24] 16.06
Problem Solving 58 0.00 71.00 29.64] 18.85
Reading: Basic Understanding 58 0.00 75.00 43.76) 19.42
Reading: Analysis & Interpretation 58 0.00 57.00 22.72 14.33
\Writing: Conventions 58| 0.00 73.00 43.14 19.03
\Writing: Effectiveness 58 0.00 84.00 53.38 20.18
% Eligible for subsidized lunch 58 3.00 95.00 36.38 290.87
% Minority Students 58 0.00 94.82 28.60] 32.62
% Students in Special Education 58 0.00 79.00 18.43 10.02
% Students in LEP 58 0.00 36.00 3.69 7.41
% Parent Education 58 0.00 87.00 55.60 19.40
Crade 10 |gyilis 52 0.00 82.00 43.71 23.07
Concepts 52 0.00 76.00 26.06 19.72
Problem Solving 52 0.00 90.00 28.29 20.54
Reading: Basic Understanding 52 0.00 77.00 38.75) 19.58
Reading: Analysis & Interpretation 52| 0.00 69.00 30.96) 18.72
\Writing: Conventions 52 0.00 93.00 63.87 20.02
\Writing: Effectiveness 52 0.00 88.00 31.08 18.14
% Eligible for subsidized lunch 52 2.00 88.00 29.15 25.54
% Minority Students 52| 0.65 93.22 30.37| 33.60
% Students in Special Education 52| 0.00 79.00 15.77 11.28
% Students in LEP 52 0.00 25.00 3.19 6.33
% Parent Education 51f 20.00 89.00 58.12 18.23
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Table 2: Correlation between Explanatory Variables

%
Students
Whose
Parents
% Having at
% Eligible for Students % least some
Subsidized | % Minority |in Special | Students Poverty College
Explanatory Variables Lunch Students |Education| in LEP Index |Education
Grade 4 o, Ejigible for subsidized lunch 1.000
% Minority Students 0.921* 1.000
% Students in Special Education 0.018 -0.130 1.000
% Students in LEP 0.777* 0.841** -0.128 1.000
Poverty Index 0.972* 0.951* -0.063 0.806** | 1.000
% Students whose Parents Have At least
some a College Education -0.738** -0.659** 0.069 -0.575** |-0.835** 1.000
Grade 8 o Ejigible for subsidized lunch 1.000
% Minority Students 0.925** 1.000
% Students in Special Education 0.136 -0.037 1.000
% Students in LEP 0.562** 0.610** 0.118 1.000
Poverty Index 0.987* 0.956** 0.155 0.620** | 1.000
% Students whose Parents Have At least
some a College Education -0.865** -0.729** -0.477** | -0.596** |-0.887** 1.000
Grade 10y, gjigible for subsidized lunch 1.000
% Minority Students 0.874** 1.000
% Students in Special Education 0.036 -0.150 1.000
% Students in LEP 0.537** 0.589** -0.083 1.000
Poverty Index 0.944** 0.966** -0.070 0.587** | 1.000
% Students whose Parents Have At least
some a College Education -0.753** -0.763** -0.000 | -0.487** |-0.867* 1.000
** Significant at the 99% confidence level
* Significant at the 95% confidence level
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Table 3: Correation Coefficients of Student Char acteristics to Student Achievement

% Students
whose
% Eligible for Parents Have
Free & % Students in At Least
Reduced % Minority Special % Students |Some College
Lunch Students Education in LEP Education
Grade 4 Skills -0.781** -0.765** -0.109 -0.653** 0.622**
Concepts -0.767** -0.711** -0.085 -0.599** 0.594**
Problem Solving -0.608** -0.550** -0.056 -0.486** 0.478**
Reading: Basic Understanding -0.849* -0.795* -0.149* -0.698** 0.601**
Reading: Analysis & Interpretation -0.853** -0.779** -0.142 -0.681** 0.630**
\Writing: Conventions -0.788** -0.694** -0.185* -0.605** 0.612**
\Writing: Effectiveness -0.708** -0.615** -0.181* -0.524** 0.535**
Grade 8 Skills -0.903** -0.847** -0.005 -0.529** 0.776**
Concepts -0.818** -0.726** -0.213 -0.457** 0.798**
Problem Solving -0.839** -0.750** -0.219 -0.460** 0.816**
Reading: Basic Understanding -0.882** -0.781** -0.296* -0.516** 0.889**
Reading: Analysis & Interpretation -0.858** -0.754** -0.225 -0.491** 0.862**
\Writing: Conventions -0.881** -0.767** -0.260* -0.506** 0.876**
\Writing: Effectiveness -0.775** -0.689** -0.249 -0.358** 0.756**
Grade 10 Skills -0.806** -0.772%* -0.212 -0.508** 0.883**
Concepts -0.742** -0.708** -0.176 -0.428** 0.892**
Problem Solving -0.725** -0.717* 0.179 -0.456** 0.798**
Reading: Basic Understanding -0.756** -0.695** -0.191 -0.444** 0.942**
Reading: Analysis & Interpretation -0.802** -0.751** -0.158 -0.439** 0.930**
\Writing: Conventions -0.721** -0.674** -0.412** -0.434** 0.917*
\Writing: Effectiveness -0.706** -0.639** -0.170 -0.386** 0.857**
** Significant at the 99% confidence level
* Significant at the 95% confidence level
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Table 4: Hierarchical Regression Results

CONSTANT PROVERTY % LEP % SPECIAL R-SQUARE
INDEX EDUCATION (%)

Grade 4 Skills 87.774** -0.616** -0.005 0.181 62.8%
(3.365) (0.062) (0.134) (0.146)

Concepts 69.777** -0.619** -0.002 -0.429** 58.9%
(3.539) (0.065) (0.141) (0.153)

Problem Solving 50.444** -0.409** -0.056 -0.276 36.4%
(3.890) (0.071) (0.155) (0.168)

Reading: Basic 108.671** -0.574** -0.249* -0.671* 72.6%
Understanding (2.833) (0.052) (0.113) (0.123)

Reading: Analysis & 98.275* -0.640** -0.156 -0.663** 72.4%
Interpretation (2.970) (0.054) (0.119) (0.128)

Writing: Conventions 95.212* -0.569** -0.002 -0.703 63.5%
(3.090) (0.057) (0.123) (0.134)

Writing: 96.922** -0.518* 0.002 -0.651** 50.9%
Effectiveness (3.512) (0.064) (0.140) (0.152)

Grade 8 Skills 77.027* -0.755** 0.106 0.283* 82.0%
(2.927) (0.059) (0.207) (0.122)

Concepts 43.520** -0.529** 0.180 0.145 67.9%
(3.013) (0.061) (0.213) (0.125)

Problem Solving 55.415** -0.645** 0.257 -0.175 71.9%
(3.309) (0.067) (0.234) (0.137)

Reading: Basic 73.517* -0.672* 0.157 -0.316 81.4%
Understanding (2.769) (0.056) (0.196) (0.115)

Reading: Analysis & 42.632** -0.491* 0.138 -0.136 75.2%
Interpretation (2.364) (0.048) (0.167) (0.098)

Writing: Conventions 71.032** -0.659** 0.168 -0.244* 78.9%
(2.892) (0.059) (0.204) (0.120)

Writing: 81.301** -0.683** 0.551 -0.274 64.2%
Effectiveness (3.998) (0.081) (0.282) (0.166)

Grade 10 Skills 80.520** -0.818** -0.107 -0.561** 80.1%
(3.421) (0.076) (0.290) (0.132)

Concepts 55.560** -0.702** 0.175 -0.404** 70.9%
(3.532) (0.079) (0.300) (0.137)

Problem Solving 57.981** -0.676** 0.003 -0.429** 66.7%
(3.936) (0.088) (0.334) (0.152)

Reading: Basic 68.520** -0.691** 0.106 -0.430** 72.2%
Understanding (3.427) (0.076) (0.291) (0.133)

Reading: Analysis & 59.935** -0.714** 0.242 -0.358** 78.4%
Interpretation (2.893) (0.065) (0.246) (0.112)

Writing: Conventions 99.352** -0.661** -0.002 -0.831 80.4%
(2.941) (0.066) (0.250) (0.114)

Writing: 56.582** -0.608** 0.199 -0.356** 61.7%
Effectiveness (3.730) (0.083) (0.317) (0.144)

** Significant at the 99% confidence level
* Significant at the 95% confidence level
Standard Deviations are in parentheses
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