Table 3.4 — Education Production Function Elements

Proportion Race/Ethnicity
Proportion Free/Reduced
Lunch

Rural/Urban Schools

Student/Family Teacher Classroom School Variables of Interest
Level | — Prior Achievement (squared Peer Ability
Individual | and cubed) Low Performing Student
Gender High Performing Student
Race/Ethnicity Interactions of Low and High
Age Performing Student with Peer
Exceptionality Ability
Free/Reduced Lunch Status
Parental Education
Limited English Proficiency
Grade
Absences
Level Il — Advanced Degree Students Per Classroom Peer Dispersion
L | Classroom Other License Proportion
C NBC Status Free/Reduced Lunch
< Infield Teacher Status
(': Barron’s Quality Proportion
S Experience Race/Ethnicity
- Test Performance Adv/Remedial
Non-Certified Compensation | Curriculum
Level Il - Per Pupil Exp. Tracking Intensity
School School Size
Teacher Turnover
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HLM explicitly recognizes clusters of observations within data and corrects
standard errors to account for the influence of clustering. These adjustments to standard
errors actually increase the size of standard errors compared to OLS estimates and
diminish the chances that specific tests of hypotheses are improperly deemed to be
statistically significant beyond the level expected by chance alone.

Equation 3.6

Vies =

Po + p1PeerAbility + §;.;IndividualChar + a.;TeacherChar +
O.sClassroomChar + @sSchoolChar + uggs + Tocs + €ics

Equation 3.6 is a reduced form equation representing the first model used in the
analysis. Y;. is the individual student’s standardized outcome on an end of course exam,
B, is the model intercept value, B, is the coefficient on the variable of interest (Peer
Ability), §;., represents a vector of coefficients based on individual characteristic
controls, a ¢ represents a vector of coefficients based on teacher characteristics, 6.
represents a vector of coefficients based on classroom characteristics, ¢, represents a
vector of coefficients based on school characteristics for students within a school, and
Ugos, Tocs, aNd e;.c represent residual variance at the school, classroom, and individual
level respectively.

Equation 3.7 expands on Equation 3.6 and displays the full mixed model used in
the analysis of peer effects (Research Question 1). This equation provides the mixed
model specification. The mixed model is a combination of separate equations at the three
levels of analysis which are combined into a single equation via substitution. The model

presented also includes the variable of peer ability, the variable of interest for Research
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Question 1 below. Additional variables are added to models depending on the specific
hypothesis under investigation.
Equation 3.7
Yics = Yooo + YoorTotalPerPupilExp + Yoo, ADM + yoo3Turnover
+ Yo04SchoolPropByEthnicity + y,9sPropByFRLunch
+ YoosUrbanSchool + yyo;RuralSchool + yy,oStudentsinClass
+ Yo20ClassPropByEthnicity + yg39ClassPropByFRLunch
+ +ygsoCurriculumAdvanced + yysoCurriculumRemedial
+ yosoAdvDegree + yy,oLicensedOther + yogoNBCTeacher
+ yogoInfieldTeacher + yy19oHighBarron'sRating
+ yo110TeacherExpCategories
+ yo120TeacherTestAvg+ yg130NonCertifiedTeacherPay
+ y190PeerAbility + y,00Std8thGradeMath
+ ¥300Std8thGradeMathSq + y400Std8thGradeMathCubed
+ V500Std8thGradeRead + Y40 Std8thGradeReadSq
+ ¥7005td8thGradeReadCubed + ygooMale + yq9oEthnicity
+ Y1000UnderOrOverage + y,1904AcademicallyGifted
+ y1200Disabled + yi390FRLunch + yq490Parental Education
+ y1500LEPStatus + yigp0GradeLevel + y1,90Absenses + ugps + Tocs

+ €ics
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Data

The dataset utilized for this study is a dataset organized for a study of the
effectiveness of the Disadvantaged Student Supplemental Fund. Data files came directly
from the North Carolina Department of Public Instruction and consisted of five primary
sources:

1. Student-level roster data containing information on the subjects taken by each
student and the instructor of record for the course for the 2004-2005 school
year.

2. Student-level end of year test files for the 2000-01 through 2004-05 school
years provide data on 8" grade end of grade exams in the years 2000-01 to
2003-04 and end-of-course test results for high school students and student
characteristics in 2004-05.

3. Teacher-level certification files provide data on experience, licensure,
educational institution, and test performance.

4. Teacher-level compensation file provides data on teacher pay for the 2004-05
school year including local supplements and bonuses.

5. School and district-level expenditure file provides data on overall expenditure

of resources organized by the state’s Uniform Chart of Accounts.

The three primary types of data (student, teacher, and school expenditures) are linked
through the most unique aspect of this data, the student roster information. Appendix B
provides a more detailed discussion of the process used to link the roster to teacher
specific data files. The linked data files contain information from all five sources

arranged with a student roster entry and their current year’s end-of-course test
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performance and personal characteristics, their previous 8" grade test performance, their
specific teacher for the relevant course matched to their individual characteristics and pay
information, and school level data on resources and school level characteristics. The
number of roster entries for each student varies across schools and observations are
weighted so that each student taking one individual EOC test is weighted as one. For
example, a student who is enrolled in an Algebra I class for two semesters has each
incidence of the course weighted one half in order to avoid having students with more
listed course enrollments count multiple times.

Table 3.5 displays descriptive information on the number of cases used in models
after compiling the complete data set for this study. Missing data are due to a number of
factors including difficulty matching students to their 8" grades from up to four years
before (students in grades 9 to 12), failures in matching between teacher names in roster
and salary data during the roster matching phase, missing values in teacher characteristics
which include teacher test score information, and a low rate of missing values for school
characteristics. Missing classroom characteristics increase the missing data rate
substantially since a single missing value for a classroom eliminates all student
observations within that classroom from the analysis. Including the days absent variable
for student attendance also increased the rate of missing values at the student level.
Overall, about 55 percent of students testing in English I and Biology are included in the
models along with over 66 percent of students for whom inverse mills ratio weights could

be calculated in Algebra I.
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Table 3.5 — Cases Lost Due to Missing Data

English | Algebra | Biology
Initial Observations in 125 948 100.554 97 327
Dataset ' ' '
Initial Individual
Students Represented 102,803 41,032 77,869
% Missing Grade 8 11.7% 0.0% 12.1%
Scores
% Missing Any Student 28.5% 11.0% 99.3%
Characteristic ' ' '
% Missing Classroom 20.7% 99 70 21.3%
Characteristic ' ' '
% Missing School 5.0% 450 3,904
Characteristic ' ' '
% Listwise Missing 44.3% 33.3% 44.6%
Final Observations in 69.158 68.352 53098
Dataset ! ! !
Final Individual
Students Represented 57,257 31,393 43,101

Biology and English I provide the widest cross section of students available in the
high school dataset for use in this study. In North Carolina, students not obtaining
proficient scores on Algebra I and English I on end-of-course (EOC) exams must sit for
the state’s High School Comprehensive Test>. This policy appears to influence
enrollment in Algebra I and English | compared to Biology classrooms. The next section
describes the data utilized in models and highlights the differences in student, classroom,

and school characteristics across the three subjects.

® http://www.ncpublicschools.org/docs/accountability/NORTHCgeneralpolicies.pdf accessed on July 2,
2007.
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Descriptive Statistics

Appendix C provides descriptive statistics from the three areas of the study —
student achievement in English I, Algebra | and Biology. Descriptive statistics are
organized with individual level data first followed by classroom and school level means,
standard deviations, minimums, and maximums. The largest sample of students included
in the analysis is in English I. Nearly 70,000 case observations represent about 57,200
students taking English I in the 2004-05 school year. The Biology analysis represents
about 43,100 students, and Algebra I contains 31,393 individual student observations.

The prior ability level of peers is lower in Algebra I than the other two subjects,
as expected based on the selection into 8™ grade Algebra I by higher performing students.
Biology students have substantially higher 8™ grade test scores, nearly 1 standard
deviation above the mean in both reading and math, than English I students, scoring on
average about 0.1 standard deviations above the mean in both reading and math, followed
by Algebra | students whose average grade 8 reading and math scores are about 0.2
standard deviations below the mean. On average, students taking Algebra I in high school
grades are more likely to be male, black, overage for their grade level, free lunch eligible,
and to be classified as low performing students compared to students enrolled in English |
and Biology. They are also less like to be white or classified as high performing students.
Students enrolled in Algebra I and English I are primarily enrolled in 9" grade while
Biology students are primarily in 10" grade.

Fewer classrooms are represented in the Biology analysis than are included for
Algebra I and English I. This difference is attributed primarily due to differences in the

roster listings of Biology which report fewer entries per student per test and slightly
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larger class sizes in Biology (about 20.7 students per class) versus less than 20 students
per class in both Algebra | and English I. Comparing the classroom characteristics in
each of the three subjects finds more variation than was evident in school characteristics.
Classroom peer ability dispersion is higher in English I and Biology compared to Algebra
| classrooms. Given the selection of higher performing students into Algebra I in 8"
grade, it is no surprise to find that the mean peer ability dispersion value for Algebra I,
0.61, is lower than the values for both English I, 0.69, and Biology, 0.73. Biology
classrooms contain slightly higher percentages of white students and lower percentages
of free lunch eligible students compared to English | and Algebra I classrooms. The
importance of a wide variety of control variables for this type of analysis is emphasized
by the variance across subjects in curriculum level offerings in the three subjects. Less
than ten percent of Algebra I classrooms are coded as advanced curriculum compared to
more than a quarter of classrooms in Biology and English I. Also, six percent more
classrooms in Algebra I are remedial compared to Biology and English I.

Across the three subjects, teacher characteristics for high school Algebra |
students are taught by teachers that are on average less likely to be nationally board
certified, less likely to be teaching with an initial or continuing license in the subject
being taught (infield teachers), and have lower scores on tests of general academic ability
or subject knowledge than teachers teaching English I or Biology. Other teacher
characteristics are fairly similar across subjects.

Comparing the three subjects, school characteristics are very similar across the
three subjects with the exclusion of the total number of schools. The Biology data set

represents 258 unique schools while the English | and Algebra I data sets include 287 and
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286 schools respectively. Having reviewed the descriptive characteristics of the three data

sets, the next section presents the research questions pursued in this analysis.

Research Questions

This study focuses on testing three sets of questions representing the relationships
between (1) peer ability, (2) peer dispersion, and (3) school level ability tracking and
student end-of-course test score outcomes. The outcome variable utilized is consistent
across hypotheses and is the student’s standardized end-of-course (EOC) test score on
exams in English I, Algebra I, or Biology.

Research Question 1 (RQ1): Do student test scores increase more in classrooms

where peers, on average, have higher prior achievement scores or averages? (Peer

Ability)

(Peer ability has a positive and significant relationship to test score gains.)

Zimmer and Toma (2000) provide empirical support for this hypothesis in their
work on peer influences across countries. Theoretical support for an efficiency argument
and peer co-operative learning at a high level due to increased peer skills should work in
concert to provide increased test score gains for students in classrooms with higher-
achieving peers.
Equation 3.6 (pg. 70) tests RQ1 through the inclusion of the PeerAbility variable, the
mean performance of peers on standardized end of grade tests in math or reading during
grade 8, depending on the subject under study in the model. If RQ1 is true, the
coefficient, B, will be positive and statistically significant indicating that students with

higher achieving peers score higher on their own end of course tests in specific subjects.
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Equation 3.8

Yics = Bo + B1PeerAbility + B,PeerAbilitySquared + [;PeerAbilityCubed +
OicsIndividualChar + a.;TeacherChar + 8.,ClassroomChar + @;SchoolChar +
Ugos T Tocs T €ics

Equation 3.8 adds terms to the original peer effects model (Equation 3.6) to test for non-
linear relationships between peer ability and a student’s observed EOC test score
outcome. These terms allow for a diminishing effect in any observed relationship
between peer ability and individual student test score outcomes. Statistically significant
values of 3, and 5 would indicate a non-linear relationship between peer academic
ability and student test score outcomes.

Research Question 2 (RQ2): Do student test scores increase more in classrooms

with more heterogeneous ability grouping? (Peer Dispersion)

(Heterogeneity measured as the standard deviation of classroom peers has a

positive, significant relationship to test score gains.)

Research Question 2 directly assesses the impact of peer ability dispersion on
student test scores. Three studies find a positive relationship between peer ability
dispersion and student test score outcomes (Vigdor and Nechyba, 2004; Zabel, 2008;
Zimmer and Toma, 2000), while another finds no statistically significant relationship
between these variables (Hanushek, et al., 2003). This hypothesis will determine the

relationship for students in high school English I, Algebra I, and Biology.
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Equation 3.9
Yics = Po + 8icsIndividualChar + ;PeerDispersion + a.sTeacherChar +
0.sClassroomChar + @sSchoolChar + uggs + Toes + €ics

If classrooms with higher ability diversity are correlated with increased student
performance, term S, will be positive and statistically significant. If significant, the
model will be extended with a squared term based on the peer dispersion. A positive and
significant coefficient on this variable has important policy implications for student
equity. While few critics have argued that tracking is inefficient, a positive relationship
between increased student diversity and student test score outcomes would mean
decreased diversity has negative consequences for student achievement.
Equation 3.10
Yies =
Bo + B1PeerAbility + ,LowPerformingStudent + f3HighPerformingStudent +
L4PeerAbility~LowPerformingStudent+L5PeerAbility=HiglhPerformingStude
nt+ 6;.sIndividualChar + a.,TeacherChar + 6.,ClassroomChar +
@sSchoolChar + uygs + Toes + €ics

In addition to models testing the relationship between peer ability and peer
dispersion on student outcomes, | test whether peer effect relationships differ for students
in the top or bottom 20% of the test score distribution based on 8" grade EOG tests. This
follows the high and low performing student definitions utilized by Zimmer and Toma
(2000). Equation 3.10 provides an example of a model utilizing indicator variables for
high and low performing students and interactions between these two variables and the

individual’s peer ability measure. Differential outcomes for high or low performing
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students are based on statistical significance tests for the terms S, andfs, where statistical
significance indicates a differential outcome for high or low performing students
respectively.
Research Question 3 (RQ3): Do tracked classroom configurations generate
significantly different outcomes compared to heterogeneous classroom
configurations? (Tracking)
(Total aggregate student gains differ when student ability grouping is utilized
within a school.)
Research Question 3 directly assesses the differences in outcomes due to school-
wide ability tracking by testing the relationship between a school’s ability tracking
intensity and student EOC test score outcomes.

Equation 3.9
Yics = Bo + B1HighTrackedSchool + ,ModerateTrackedSchool

+ f3LowTrackedSchool + ;. IndividualChar* + a;sTeacherChar*
+ @;SchoolChar + uygs + Toes + €jes
In addition to the creation of tracking definition variables, | reduce the number of

variables at the classroom and individual level by removing those characteristics that
might plausibly explain a relationship between tracking and achievement. The *
designates that a limited number of control variables are included in these total effects
models. For example, peer effects might mediate differences in outcomes in tracked
versus un-tracked schools. Also, principals may place more able teachers with either very
high or very low ability students in order to generate higher aggregate test score gains for
schools of a given tracking intensity. | remove peer ability measures at the individual

level and peer dispersion, curriculum level indicators, and teacher characteristics from the
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classroom level for the initial models testing tracking differences. | add these variables to
subsequent models if the results show associations between the tracking variables and
outcomes to test mediating relationships between these variables.
Equation 3.11
Yics = Bo + f1HighIntenstiyTracking + [,ModeratelntenstiyTracking

+ B;LowiIntenstiyTracking + §;.sIndividualChar

+ a.sTeacherChar + 6.,ClassroomChar + @;SchoolChar + us

t Tocs T €ics
Equation 3.11 presents a reduced form model of the equation testing the relationship
between tracking intensity and EOC test score outcomes which includes possible
mediating variables that might explain any differences between tracked and un-tracked
classrooms. For example, if the inclusion of the peer ability variables reduces the tracking
indicator variables to statistical insignificance and the peer ability variables are
statistically significant, this would indicate that the relationship between tracking and
student outcomes is solely a function of changes to classroom peer groupings. Moves
toward zero of B;, B,, or B, in combination with statistically significant mediator
variables indicate the mechanisms by which tracking intensity changes predict student
outcomes. Three types of mediators are tested when any tracking variables are
statistically significant: peer ability, curriculum differences, and teacher characteristics. |
add each group of variables in single models and one combined model if multiple
mediators appear to impact the observed relationship between tracking intensity and

outcomes. Chapter 4 provides a discussion of modeling results.
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CHAPTER 4

MODEL RESULTS

Introduction
This chapter presents the results of models designed to estimate the impact of peer

effects and student tracking on student end-of-course test score outcomes in three high
school subjects. The purpose of the analysis is to understand how variation in the ability
levels of peers in one’s classroom, based on prior test score performance, influences test
score outcomes. In addition, this analysis seeks to understand how tracking policies
designed to restrict prior test performance variability affect student achievement. These
three courses, English I, Algebra I, and Biology, have broad enrollment for high school
students in North Carolina due to their inclusion as requirements for the three primary
plans of study in North Carolina’s public schools. This study has the potential to reveal
how the relationship between student grouping and test score outcomes varies across
these subjects. End-of-course exams are required for all students enrolled in any of these
three subjects and these courses are required for graduation from North Carolina High
Schools in the Career Prep, College Tech Prep, and College/University Prep plans of
study (High School Graduation Requirements). Some students with cognitive disabilities
are permitted to enroll in the Occupational course of study which does not include EOC
testing required courses.

The results are first presented by subject and are organized around the three primary
research questions presented in Chapter 3. The analyses specifically focus on the

following hypotheses:
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1. RQL: Student test scores increase more in classrooms where peers, on average,
have higher prior achievement scores or averages. (Peer Ability)
2. RQy: Student test scores increase more in classrooms with more heterogeneous
ability grouping. (Peer Dispersion)
3. RQs: Tracked classroom configurations generate significantly different outcomes
compared to heterogeneous classroom configurations. (Tracking)
While the focus of the study is directly addressing these three hypotheses, | will present
additional models investigating non-linear relationships and differential effects for high
and low performing students based on a student’s prior test score. For the tracking
analysis, 1 will also present additional models focused on identifying variables that
mediate any observed relationship between tracked classrooms and student test score
outcomes.
The chapter is organized around the three subjects analyzed for this study, English
I, Algebra I, and Biology. For each subject, | present the series of models used to evaluate
the previously presented hypotheses along with a presentation of the key control variables
included in models of peer effects. After examining each of the subjects in turn, 1

conclude with a presentation of the results across subjects.

English I Findings

An initial null model which allows the isolation of variance across the three
modeling levels reveals that in English |, variance is largely restricted to the student and
classroom level (Table 4.1). School level grouping is only responsible for about six

percent of the total variation in student test scores in a null model where only the
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groupings of students into classrooms and schools are considered as predictors in the
model. As expected, the intraclass correlation coefficients indicate that most variation

occurs at the student level with significant additional variation at the classroom level.

Table 4.1 - English I — ICC Calculation

Intraclass
Variance Correlation
Coefficient
Level | - Student 0.497 49.7%
Level Il - Classroom 0.441 44.1%
Level Il - School 0.063 6.3%
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Table 4.2 - English | Results

(1) ) 3)
Base Model - E1 Model - E1 With Model - E1 With
No Peer Effects Peer Effects - Peer Effects -
Reading Reading Squared
and Cubed

Coefficient Group Coef. | Std. Err | Coef. | Std. Err | Coef. Std. Err
School-Level Intercept 0.052 | (0.020)* | 0.089 | (0.02)**| 0.086 | (0.019)**
Tracking Quartile - Lowest
Tracking Quartile - Medium
Tracking Quartile - Highest
Total Per Pupil Exp (excl. Capital & Com. Ser.) | 0.002 (0.000) | 0.002 (0.000) | 0.002 (0.000)
Average Daily Membership 0.000 (0.000) | 0.000 (0.000) | 0.000 (0.000)
Teacher Turnover 0.001 (0.000) | 0.002 (0.000) | 0.002 (0.000)
School Pct Black 0.001 (0.000) | 0.002 | (0.000)** | 0.002 | (0.000)**
School Pct Hispanic 0.004 | (0.002)* | 0.005| (0.001)* | 0.005 (0.001)*
School Pct Other 0.001 (0.001) | 0.000 (0.001) | 0.000 (0.001)
School Pct Free Lunch -0.004 | (0.001)** | -0.003 | (0.000)** | -0.003 | (0.000)**
School Pct Reduced Lunch -0.004 (0.003) | -0.004 (0.003) | -0.004 (0.003)
Urban Area School -0.017 (0.021) | -0.018 (0.020) | -0.020 (0.020)
Rural Area School 0.004 (0.015) | 0.006 (0.014) | 0.007 (0.014)
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Table 4.2 - English I Results - Continued

Classroom-Level

Peer Dispersion - Reading (Std. Dev.)

Number of Students in Class 0.005 | (0.000)** 0.003 | (0.000)** | 0.003 | (0.000)**
Classroom Percent Black -0.001 (0.000) 0.000 (0.000) | 0.000 (0.000)
Classroom Percent Hispanic -0.002 | (0.000)** 0.000 (0.000) | 0.000 (0.000)
Classroom Percent Other 0.001 (0.000) 0.001 (0.000) | 0.001 (0.000)
Classroom Percent Free Lunch Eligible 0.000 (0.000) 0.001 (0.000) | 0.000 (0.000)
Classroom Percent Reduced Lunch Eligible 0.000 (0.000) 0.000 (0.000) | 0.000 (0.000)
Curriculum Advanced 0.162 | (0.012)** 0.094 | (0.013)** | 0.082 | (0.015)**
Curriculum Remedial -0.002 (0.013) 0.002 (0.012) | 0.001 (0.012)
Advanced Degree -0.002 (0.009) | -0.003 (0.008) | -0.004 (0.008)
Licensed Other 0.043 (0.017)* 0.029 (0.017) | 0.030 (0.017)
National Board Certification 0.013 (0.013) 0.015 (0.013) | 0.014 (0.013)
Infield Teacher 0.033 (0.012)* 0.015 (0.012) | 0.017 (0.012)
Most or Highly Competitive Barron's Rating -0.001 (0.011) | -0.003 (0.010) | -0.004 (0.010)
First Year Teacher -0.032 (0.016)* | -0.029 (0.015) | -0.030 (0.015)
1 to 2 Years Teacher Experience 0.001 (0.014) 0.002 (0.013) | 0.001 (0.013)
310 4 Years Teacher Experience -0.014 (0.014) | -0.015 (0.013) | -0.016 (0.013)
10 to 14 Years Teacher Experience 0.014 (0.014) 0.008 (0.014) | 0.006 (0.014)
15 to 19 Years Teacher Experience 0.021 (0.017) 0.013 (0.016) | 0.013 (0.016)
20 to 24 Years Teacher Experience 0.012 (0.019) 0.007 (0.018) | 0.007 (0.018)
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Table 4.2 - English I Results - Continued

25 or more Years Teacher Experience 0.033 (0.014)* 0.022 (0.014) | 0.020 (0.014)
Teacher Test Avg (Praxis, NTE, etc.) -0.003 (0.007) | -0.005 (0.007) | -0.006 (0.007)
Teacher Non-Certified Pay 0.000 (0.000) 0.000 (0.000) | 0.000 (0.000)
Individual-Level

Peer Ability Math
Peer Ability Reading 0.122 | (0.012)** | 0.124 | (0.015)**
Peer Ability Reading Squared ----| 0.016 | (0.006)*
Peer Ability Reading Cubed ----| 0.004 (0.005)
Low-Performing Student * Peer Ability
Reading

High-Performing Student * Peer Ability
Reading

Std Math Score (Grade 8) 0.211 | (0.005)** 0.207 | (0.005)** | 0.207 | (0.005)**
Std Math Score Squared (Grade 8) 0.006 (0.002)* 0.006 | (0.002)* | 0.006 | (0.002)*
Std Math Score Cubed (Grade 8) 0.000 (0.001) 0.000 (0.001) | 0.000 (0.001)
Std Read Score (Grade 8) 0.527 | (0.006)** 0.525 | (0.006)** | 0.525 | (0.006)**
Std Read Score Squared (Grade 8) -0.014 | (0.002)** | -0.013 | (0.002)** | -0.013 | (0.002)**
Std Read Score Cubed (Grade 8) -0.022 | (0.001)** | -0.022 | (0.001)** | -0.022 | (0.001)**
Male -0.149 | (0.004)** | -0.148 | (0.004)** | -0.147 | (0.004)**
Black -0.080 | (0.007)** | -0.083 | (0.007)** | -0.084 | (0.007)**
Hispanic -0.001 (0.014) | -0.006 (0.014) | -0.006 (0.014)
Other -0.023 (0.011) | -0.024 | (0.011)* | -0.024 | (0.011)*
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Table 4.2 - English I Results - Continued

Underage Student based on Grade 0.070 | (0.018)** 0.069 | (0.018)** | 0.069 | (0.018)**
Overage Student based on Grade -0.087 | (0.007)** | -0.086 | (0.007)** | -0.087 | (0.007)**
Academically or Intellectually Gifted 0.126 | (0.008)** 0.121 | (0.008)** | 0.120 | (0.008)**
Disabled Student -0.261 | (0.011)** | -0.243 | (0.011)** | -0.245| (0.011)**
Free Lunch -0.035 | (0.006)** | -0.037 | (0.006)** | -0.037 | (0.006)**
Reduced Lunch -0.007 (0.008) | -0.008 (0.008) | -0.008 (0.008)
Parent Education Less than High School -0.028 | (0.010)** | -0.027 | (0.010)** | -0.027 | (0.010)**
Parent Education Some College 0.062 | (0.005)** 0.061 | (0.005)** | 0.061 | (0.005)**
Parent Education College Graduate 0.074 | (0.006)** 0.072 | (0.006)** | 0.072 | (0.006)**
Parent Education Missing -0.107 | (0.032)** | -0.112 | (0.032)** | -0.112 | (0.032)**
Previous LEP Services Recipient -0.054 (0.024)* | -0.053 | (0.024)* | -0.053 | (0.024)*
LEP Services Recipient -0.145 | (0.020)** | -0.140 | (0.020)** | -0.140 | (0.020)**
Grade 10 0.061 (0.030)* 0.065 | (0.030)* | 0.064 | (0.030)*
Grade 11 0.232 (0.090)* 0.232 | (0.089)* | 0.232| (0.090)*
Grade 12 0.320 (0.152)* 0.312 | (0.153)* | 0.312| (0.153)*
Days Absent -0.005 | (0.000)** | -0.005 | (0.000)** | -0.005 | (0.000)**

Low-Performing Student

High-Performing Student
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Table 4.2 - English | Results — Continued

(4) (5) (6)
Model - E1 With
Model - E1 With ReaZ?ﬁ; %f:cﬁ;ts e | Model - EL With
Peer Effects - : ) Peer Effects -
Reading Only - Dlsp;nréloHr:éhLow Reading Only -
Peer Dispersion Performing Student Tracking
Interactions
Coefficient Group Coef. | Std.Err | Coef. Std. Err Coef. | Std. Err
School-Level Intercept 0.115 | (0.025)** | 0.089 | (0.019)** | 0.129 | (0.018)**
Tracking Quartile - Lowest ---- | 0.005 (0.017)
Tracking Quartile - Medium ---- | -0.023 (0.016)
Tracking Quartile - Highest ---- | -0.031 (0.017)
Total Per Pupil Exp (excl. Capital & Com. Ser.) | 0.001 (0.000) | 0.002 (0.000) | 0.002 | (0.000)*
Average Daily Membership 0.000 (0.000) | 0.000 (0.000) | 0.000| (0.000)*
Teacher Turnover 0.002 (0.000) | 0.002 (0.000) | 0.002 (0.000)
School Pct Black 0.002 | (0.000)** | 0.002 | (0.000)** | 0.001 (0.000)
School Pct Hispanic 0.005| (0.001)* | 0.005 (0.001)* | 0.003 (0.001)
School Pct Other 0.000 (0.001) | 0.000 (0.001) | 0.001 (0.001)
School Pct Free Lunch -0.003 | (0.000)** | -0.003 | (0.000)** | -0.004 | (0.001)**
School Pct Reduced Lunch -0.004 (0.003) | -0.004 (0.003) | -0.007 | (0.003)*
Urban Area School -0.019 (0.020) | -0.020 (0.020) | -0.001 (0.022)
Rural Area School 0.007 (0.014) | 0.007 (0.014) | 0.006 (0.015)
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Table 4.2 - English | Results — Continued

Classroom-Level

Peer Dispersion - Reading (Std. Dev.) -0.041 (0.023)
Number of Students in Class 0.003 | (0.000)** | 0.003 | (0.000)** | 0.006 | (0.000)**
Classroom Percent Black 0.000 (0.000) | 0.000 (0.000) | -0.002 | (0.000)**
Classroom Percent Hispanic 0.000 (0.000) | 0.000 (0.000) | -0.003 | (0.000)**
Classroom Percent Other 0.001 (0.000) | 0.001 (0.000) | 0.000 (0.000)
Classroom Percent Free Lunch Eligible 0.001 (0.000) | 0.001 (0.000) | -0.002 | (0.000)**
Classroom Percent Reduced Lunch Eligible | 0.000 (0.000) | 0.000 (0.000) | -0.001 | (0.000)**
Curriculum Advanced 0.081 | (0.015)** | 0.081 | (0.015)**
Curriculum Remedial 0.001 (0.012) | 0.002 (0.012)
Advanced Degree -0.004 (0.008) | -0.004 (0.008)
Licensed Other 0.030 (0.017) | 0.030 (0.017)
National Board Certification 0.015 (0.013) | 0.015 (0.013)
Infield Teacher 0.017 (0.012) | 0.018 (0.012)
Most or Highly Competitive Barron's Rating | -0.003 (0.010) | -0.003 (0.010)
First Year Teacher -0.029 (0.015) | -0.029 (0.015)
1to 2 Years Teacher Experience 0.001 (0.013) | 0.001 (0.013)
3 to 4 Years Teacher Experience -0.015 (0.013) | -0.016 (0.013)
10 to 14 Years Teacher Experience 0.007 (0.014) | 0.007 (0.014)
15 to 19 Years Teacher Experience 0.013 (0.016) | 0.013 (0.016)
20 to 24 Years Teacher Experience 0.007 (0.018) | 0.007 (0.018)
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Table 4.2 - English | Results — Continued

25 or more Years Teacher Experience 0.021 (0.014) | 0.021 (0.014)
Teacher Test Avg (Praxis, NTE, etc.) -0.006 (0.007) | -0.006 (0.007)
Teacher Non-Certified Pay 0.000 (0.000) | 0.000 (0.000)
Individual-Level

Peer Ability Math
Peer Ability Reading 0.126 | (0.012)** | 0.134 | (0.013)**
Peer Ability Reading Squared 0.011 (0.006) | 0.014 (0.008)
Peer Ability Reading Cubed
Low-Performing Student * Peer Ability Reading ---- | -0.002 (0.018)
High-Performing Student * Peer Ability Reading ---- | -0.010 (0.013)
Std Math Score (Grade 8) 0.206 | (0.005)** | 0.208 | (0.006)** | 0.218 | (0.005)**
Std Math Score Squared (Grade 8) 0.006 | (0.002)* | 0.008 | (0.003)** | 0.008 | (0.002)**
Std Math Score Cubed (Grade 8) 0.000 (0.001) | 0.000 (0.001) | -0.001 (0.001)
Std Read Score (Grade 8) 0.526 | (0.006)** | 0.525 | (0.007)** | 0.535 | (0.006)**
Std Read Score Squared (Grade 8) -0.013 | (0.002)** | -0.012 | (0.002)** | -0.013 | (0.002)**
Std Read Score Cubed (Grade 8) -0.022 | (0.001)** | -0.022 | (0.001)** | -0.023 | (0.001)**
Male -0.147 | (0.004)** | -0.147 | (0.004)** | -0.154 | (0.004)**
Black -0.083 | (0.007)** | -0.084 | (0.007)** | -0.076 | (0.007)**
Hispanic -0.006 (0.014) | -0.006 (0.014) | 0.002 (0.014)
Other -0.024 | (0.011)* | -0.024 | (0.011)* | -0.021 (0.011)
Underage Student based on Grade 0.069 | (0.018)** | 0.069 | (0.018)** | 0.072 | (0.019)**
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Table 4.2 - English | Results — Continued

Overage Student based on Grade -0.086 | (0.007)** | -0.086 | (0.007)** | -0.089 | (0.007)**
Academically or Intellectually Gifted 0.120 | (0.008)** | 0.122 | (0.008)** | 0.142 | (0.007)**
Disabled Student -0.244 | (0.011)** | -0.245 | (0.011)** | -0.263 | (0.011)**
Free Lunch -0.037 | (0.006)** | -0.037 | (0.006)** | -0.031 | (0.006)**
Reduced Lunch -0.008 (0.008) | -0.008 (0.008) | -0.005 (0.008)
Parent Education Less than High School -0.026 | (0.010)** | -0.026 | (0.010)* | -0.029 | (0.010)**
Parent Education Some College 0.061 | (0.005)** | 0.061 | (0.005)** | 0.064 | (0.005)**
Parent Education College Graduate 0.072 | (0.006)** | 0.072 | (0.006)** | 0.079 | (0.006)**
Parent Education Missing -0.113 | (0.032)** | -0.113 | (0.032)** | -0.103 | (0.032)**
Previous LEP Services Recipient -0.053 | (0.024)* | -0.053 | (0.024)* | -0.054 | (0.024)*
LEP Services Recipient -0.141 | (0.020)** | -0.140 | (0.020)** | -0.139 | (0.020)**
Grade 10 0.064 | (0.030)* | 0.064 | (0.030)* | 0.059 (0.030)
Grade 11 0.231 | (0.089)* | 0.232 | (0.090)* | 0.228 | (0.091)*
Grade 12 0.313 | (0.152)* | 0.313 | (0.153)* | 0.320 | (0.150)*
Days Absent -0.005 | (0.000)** | -0.005 | (0.000)** | -0.005 | (0.000)**
Low-Performing Student ---- | -0.011 (0.010)
High-Performing Student ---- | -0.011 (0.008)
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Peer Ability and English | Achievement

Research Question 1 predicts that students with higher performing peers
(measured by averaging the 8" grade reading test performance of all of the other students
in a classroom) will score better on end-of-course English | exams compared to similar
students in classrooms with lower performing peers. RQ 1 is supported by the positive
and statistically significant coefficient on Peer Ability Reading in English | with the
model results ‘E1 with Peer Effects — Reading’ (Table 4.2 Model (2)). Placing a student
in a class where one’s peers scored one standard deviation higher than average is
expected to increase that student’s performance on the EOC English I exam by about
0.122 standard deviations, controlling for other student, classroom, and school
characteristics. Students placed in classrooms with lower performing peers are expected
to perform more poorly by the same margin.

The relationship between the prior reading test performance of peers and current
end-of-course English I test performance may be non-linear, and an additional model
adds squared and cubed terms on peer ability to check for the proper functional form of
the relationship between these two variables. For example, as prior peer performance
increases, the expected increase in current test score performance may increase by a ratio
that is not one-to-one. Model 3 (Table 4.2 Model (3)) tests for non-linear impacts of peer
reading ability on a student’s English I test performance. A non-linear relationship
between prior peer reading test performance and English | end-of-course test
performance is supported by the positive and statistically significant Peer Ability Reading
variable in model (3) (Table 4.2). Based on this model, the influence of peer ability on

English | test performance increases at an increasing rate over the range of relevant peer
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type of knowledge transfer among students. Without additional variables on within
classroom behaviors, one must conclude that on average there is no relationship between
current year student test performance and the dispersion of prior student test score
achievement within classrooms. For policymakers, this conclusion suggests that there is
little need for concern with the level of heterogeneity of prior academic achievement
within classrooms. More evidence on this relationship is needed.

In terms of tracking results, I find that about three-fourths of high schools engage
in some level of tracking behavior based on the observed distribution of students into
classrooms compared to a series of randomly generated classroom assignments. Tracking
does appear to have a positive relationship with student EOC test score outcomes in
Algebra I and Biology but only in schools which utilize comparably high levels of
tracking intensity. Biology performance is higher in schools with both moderately and
highly tracked classroom assignments while Algebra I test score performance is higher
only in schools which utilize the highest levels of tracking. While the tracking intensity in
English I was comparable to Biology, no relationship between tracking intensity and
student outcomes was observed. Importantly, none of the tracking models showed a
negative association between student test score outcomes and the intensity of tracking
placements within schools. This does not rule out any negative consequences of tracking
on other student outcomes such as graduation rates or social development, but we can
conclude that school tracking is not associated with negative test score outcomes in the
three subjects studied on average.

While the findings of the included models on tracking indicate that schools which

utilize high levels of tracking are correlated with increased EOC outcomes for Algebra I
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and Biology students, the mechanism for these effects could not be determined in this
study. Neither peer effects nor curriculum differences explained the association between
higher tracking intensity and EOC outcomes in Algebra I and Biology. Observable
teacher characteristics also failed to explain the observed associations. An understanding
of mechanisms is not necessary to successfully implement effective policies, but a deeper
understanding of the equity of these positive associations may be helpful in generating
additional support for tracking. Where tracking intensity is weak, no positive EOC test
score outcomes are observed and if other negative consequences are encountered (for
example, social stigma for students in certain tracks), a strong argument could be made to
discontinue the practice. If intense tracking results in efficiency gains without increasing
inequity, arguments for tracking on the basis of student achievement are strengthened.
The test of student heterogeneity effects did not reveal a positive relationship between
increased diversity of prior performance and student outcomes. Given the size of the
coefficients on high intensity tracking in Algebra I and both moderate and high intensity
tracking in Biology, a uniform effect across students would imply that students in low
performing tracks could actually be equally well off with lower performing peers in an
intense tracking environment versus an untracked environment with average peers.
Student groups with peers scoring one standard deviation below the mean have predicted
decreases in achievement that are smaller than the increases predicted in highly tracked
Biology and Algebra I schools. Students in average or high performing tracks would also
benefit from the increased track intensity but only in Algebra I and Biology. Testing the
interactions between tracking intensity and differing prior student achievement levels is

necessary to determine whether or not low performing students are, on average, better off
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being educated with lower performing peers in an intense tracking environment versus a
detracked school. From an efficiency standpoint, more intense tracking is clearly
preferred in terms of aggregate student achievement. Other future analysis might explore
the relationship between teacher effectiveness (on a metric different from the observable
teacher controls included in this study) and tracking intensity. High intensity tracking
schools may have more effective teachers, but these teachers may not appear to be
different based on measures such as graduate degrees or Praxis test performance.
Tracking might be especially effective in certain kinds of schools that are not
differentiated based on the variables included in these models such as school leadership
or schools with high levels of parental involvement.

Through a series of additional analyses for Algebra I and Biology, I find that
curriculum differences between classrooms and peer ability explain only a small portion
of the expected difference in student outcomes between schools with little or no tracking
and those with high levels of tracking. Observed teacher characteristics explained none of
the differences between student outcomes in the different school types. Due to these
remaining questions regarding what observed differences might mediate the effects of
tracking, the tracking results have provided the most intriguing area for future analyses.
Further analysis should also determine if tracking intensity is associated with increasing
levels of inequity between students within schools. If tracking effectiveness is explained
by schools increasingly devoting resources to advantaged students at the expense of
lower performing students, schools are failing in their responsibility to provide equitable
opportunities for students, which should be a guiding principle within public school

systems.
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Broadly, policymakers should consider the findings from this dissertation
generally supportive of tracking from an efficiency perspective in high school Algebra I
and Biology but only where it is intensely administered (in which intensely administered
is defined as schools placing students into classrooms narrowly grouped based on 8"
grade EOG test performance). Tracking also appears to function differently across
subjects in terms of test score outcomes, and a blanket judgment on the practice either
positive or negative on this basis is incorrect. None of the findings in this dissertation
suggest negative test score outcomes as a result of a school’s tracking intensity. Policy
making requires considering the benefits gained through a tracking regime, positive
student test score outcomes based on this dissertation, and possible negative
consequences such as racial and social stratification (Burris, Wiley, Welner, & Murphy,
2008). The findings from this study suggest decreasing ability tracking within English I
classrooms and careful consideration of whether schools track Algebra I and Biology
classes in a systematic way based on prior academic achievement. Further study is
necessary to precisely determine the academic performance benefits conveyed to students
as a result of high intensity school tracking.

While the conclusions above are presented strongly, there are limits to the
conclusions that should be drawn from this study. First, while the student-level data used
for this analysis provide substantial power to detect effects, it is also limited to a single
state in a single year. North Carolina is a diverse state compared to many other U.S.
states, but it is always difficult to predict how findings in one place translate to other
contexts. It is encouraging to note that control variables included in this study are

consistent with findings using data from other parts of the country. The relationships
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observed in these studies are associations and may or may not be causal connections
between the observed variables. If tracking intensity is highly correlated with an
unmeasured variable within these models that is also related to student achievement, the
effects attributed to tracking intensity may be caused by some other behavior. While the
three subjects studied are the most universally end-of-course tested subjects in North
Carolina high schools, study results are limited by the selection process of students
actually enrolling in these courses. Substantial effort was made to correct for selection
bias in the case of Algebra I where this is most problematic, but attempts to extend the
results to students unlikely to take certain courses is beyond the scope of this study.
These results also only apply to students enrolled in the specified courses in high school
grades, and these findings may not extend to younger or older students studying the same

subjects.
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APPENDIX A

INVERSE MILLS RATIO WEIGHTING

Weighted Algebra I case counts within this analysis are lower than those in
English | because a substantial number of students take their Algebra I course work in
middle school 8™ grade. This differential in course taking generates a selection bias
problem since analyses conducted on high school students enrolled in Algebra I excludes
all students enrolled in Algebra I during middle school. Ideally, the included analysis
estimates the peer and tracking effects of all students had they enrolled in Algebra |
during high school. This type of selection effect is addressed via a method developed by
James Heckman using the inverse mills ratio to weight cases (Wooldridge 2003). This
method requires running a two-stage regression, one to generate the information
necessary to calculate weights and then a second regression to test hypotheses.

In the first stage regression, a binary outcome model is estimated which identifies
the likelihood of treatment. In this example, the treatment is enrollment in Algebra |
during the 9™ grade. In order to correct for selection, it is necessary to weight cases
higher for students that are most similar to students taking Algebra I in 8" grade but that

delayed enrollment in this course until 9" grade.
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Table A.1 — Ninth Grade Algebra I Enrollment

Number
Logistic regression of obs = 96358

LR

chi2(18)

= 6589.72

Prob >

chi2 = 0
Log likelihood = - Pseudo
63364.174 R2 = 0.0494
Enrolled in Alg I in 9th Odc_ls Std. . P>z [95% Conf.

Grade Ratio Err. Interval]

Standardized EOG 8
Reading 1.02 0.01 1.96 | 0.05 1.00 1.04
Standardized EOG 8
Math 1.12 0.01| 10.10| 0.00 1.10 1.14
Male 0.88 0.01| -9.28| 0.00 0.86 0.90
Black 0.78 0.01 | -14.49| 0.00 0.75 0.81
Hispanic 1.11 0.04 251 0.01 1.02 1.20
Other 0.75 0.02| -9.12| 0.00 0.70 0.80
Free Lunch 0.92 0.02| -455| 0.00 0.89 0.96
Reduced Lunch 1.13 0.03 454 | 0.00 1.07 1.19
Academically or
Intellectually Gifted 0.25 0.01 | -58.60 | 0.00 0.24 0.26
Disabled 0.58 0.01| -22.25| 0.00 0.55 0.61
PED Less Than High
School 0.86 0.02| -545| 0.00 0.81 0.91
PED Some College 1.12 0.02 6.26 | 0.00 1.08 1.16
PED College Graduate 0.84 0.02| -9.43| 0.00 0.81 0.87
PED Missing 0.80 0.07| -271| 0.01 0.69 0.94
Overage 0.83 0.05| -3.17| 0.00 0.73 0.93
Underage 0.61 0.01| -29.48 | 0.00 0.59 0.63
Current LEP Student 1.02 0.07 0.22| 0.83 0.89 1.16
Former LEP Student 0.77 0.04| -446| 0.00 0.69 0.87

Table A.1 provides the results from a logistic regression predicting whether or not a
student enrolled in English I in grade 9 is also enrolled in Algebra I. Using the same

predictor variables that exist in models of EOC achievement generates results suggesting
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that students scoring higher on 8" grade math and reading EOG exams, Hispanic
students, those eligible for reduced lunch, those with parents having some college, and
students currently enrolled in Limited English Proficiency programs are over represented
in terms of Algebra I enrollment in 9™ grade. Students coded as gifted, disabled, or
underage are very unlikely to be enrolled in Algebra I in grade 9.

Wooldridge indicates that it is preferable to have a variable included in the
selection equation that is not included in the actual regression to test effects (2003, pg.
589). In order to serve as a valid indicator of selection, the variable should be related to
the likelihood of enrollment in Algebra I in 9" grade but should not be associated with
the EOC score outcomes for Algebra I students. To address this issue, a variable
representing the proportion of 8" grade students in feeder middle schools in 2004-05
taking Algebra I is utilized. Feeder middle schools are those supplying students to a
particular high school. Feeder middle schools are determined by identifying the source of
8" grade EOG scores for students enrolled in 9" grade English | during the 2004-05
school year. Cases are weighted by the number of students to generate a variable
representing the proportion of 8" graders taking Algebra I during the 2004-05 school year
(the same year as the current study). This proportion should not affect the Algebra |
scores for high school students in 2004-05 but should be correlated with a student taking
Algebra I in grade 9. Students coming from middle schools where a higher proportion of
students take Algebra I in 8" grade should be more likely to have taken Algebra I during

the previous year.
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Table A.2 — Algebra | Enrollment with Grade 8 Proportions

Number

of obs
Logistic regression = 96358

LR

chi2(19)

= 8252.19

Prob >

chi2 = 0
Log likelihood = - Pseudo
62532.938 R2 = 0.0619
Enr?::egcjtr:nGéLg;:ra | Odds Ratio Etrctl_ Z P>z | [95% Conf. Interval]
Standardized EOG 8
Reading 1.03 0.01 2.29 | 0.02 1.00 1.05
Standardized EOG 8
Math 1.13 0.01| 11.08 | 0.00 1.11 1.16
Male 0.88 0.01| -9.41| 0.00 0.86 0.90
Black 0.82 0.01| -11.31 | 0.00 0.79 0.85
Hispanic 1.10 0.04 2.32 | 0.02 1.01 1.19
Other 0.76 0.02| -8.62| 0.00 0.71 0.81
Free Lunch 0.90 0.02| -6.01| 0.00 0.87 0.93
Reduced Lunch 1.10 0.03 3.57 | 0.00 1.05 1.16
Academically or
Intellectually Gifted 0.24 0.01 | -59.54 | 0.00 0.23 0.25
Disabled 0.58 0.01 | -22.05| 0.00 0.55 0.61
PED Less Than High
School 0.85 0.02| -5.71| 0.00 0.81 0.90
PED Some College 1.12 0.02 6.33 | 0.00 1.08 1.16
PED College Graduate 0.89 0.02| -6.33| 0.00 0.86 0.92
PED Missing 0.83 0.07| -2.29| 0.02 0.71 0.97
Overage 0.83 0.05| -3.07| 0.00 0.74 0.93
Underage 0.60 0.01 | -29.86 | 0.00 0.58 0.62
Current LEP Student 1.06 0.07 0.83 | 0.41 0.93 1.21
Former LEP Student 0.85 0.05| -2.86| 0.00 0.76 0.95
Proportion of Students
Taking Algebra I in
Grade in Student's
Grade 8 School 0.25 0.01 | -40.26 | 0.00 0.23 0.27
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Table A.2 adds the proportion of students taking Algebra I in 8" grade for feeder
middle schools to the regression and reveals a small increase in the pseudo R-squared
increases value. The coefficient of the proportion of students enrolled in Algebra I in 8"
grade for feeder middle schools is a strong negative predictor of student enroliment in
high school Algebra I, indicating that schools with higher Algebra I enrollments have
fewer students enrolled in 9" grade Algebra 1. Other coefficients are fairly consistent
across the two models.

After estimating the models, predicted values of the likelihood of enrolling in
Algebra I during high school are obtained, and these values are then used to calculate
inverse mills ratios. The inverse mills ratio is the probability density function divided by
the cumulative distribution function. These values were calculated using tools within
Stata 10.

A number of comparisons were made using the logit and probit approaches for the
binary outcomes models, and there is no substantive difference between the model
outcomes or the results of the inverse mills ratio calculations. It appears that the number
of observations is large enough to overcome any differences that might appear due to

differences in the underlying assumptions of the two approaches.
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APPENDIX B

MATCHING STUDENT RECORDS TO TEACHERS

Roster data obtained for the research project listed detailed student information
including student identification numbers, first and last names, and student birth dates.
Teacher information within roster data was more problematic as teacher identification
consisted of a 4 character ‘teacher id’ string, an 18 character teacher name field, and local
education agency (LEA) and school codes. Teacher names varied widely across schools and
commonly omitted first names in favor of prefixes such as Mr. or Mrs. After cleaning data to
eliminate punctuation and properly splitting the teacher name field into a presumed first and
last name, | attempted matching using an automated process. Potential matches included each
unique individual paid within a school and are limited to cases where LEA and school codes
match between the roster data and salary data. In most cases, sufficient information was
provided to make a positive match with salaried personnel using this automated process.

Using unmatched roster teacher names and teacher identification codes to compare
with the names of salaried personnel data by hand resulted in additional matches. Many of
these matches were due to common nicknames such as Bill for William, name suffixes which
resulted in failures during the automated matching, and omitted first names. Approximately
10 percent of overall matches are coded as hand matches. Overall, across all grade levels and
subjects, about 93 percent of unique ‘teacher id’ and teacher name field entries were matched

to names included in individual level salary data.
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APPENDIX C

DESCRIPTIVE DATA TABLES

Table C.1 — Descriptive Data — English |

English | Descriptive
Statistics - Analysis
Data

Weighted Std.
Individual Level Data Count Count Mean Dev. Min Max
English | Standardized
EOC Score 69158 57257 0.09 0.96 -3.80 3.05
Peer Ability Reading 69158 57257 0.10 0.65 -2.86 2.23
Peer Ability Reading
Squared 69158 57257 0.44 0.57 0.00 8.20
Peer Ability Reading
Cubed 69158 57257 0.05 1.03 -23.46 | 11.15
Low-Performing Student
* Peer Ability Reading 69158 57257 -0.11 0.34 -2.86 1.54
High-Performing
Student * Peer Ability
Reading 69158 57257 0.18 0.39 -2.19 1.80
Std Math Score (Grade
8) 69158 57257 0.10 0.96 -3.06 3.23
Std Math Score Squared
(Grade 8) 69158 57257 0.94 1.23 0.00| 10.41
Std Math Score Cubed
(Grade 8) 69158 57257 0.35 3.02 -28.69 | 33.58
Std Read Score (Grade
8) 69158 57257 0.10 0.94 -3.60 2.91
Std Read Score Squared
(Grade 8) 69158 57257 0.89 1.27 0.00| 12.97
Std Read Score Cubed
(Grade 8) 69158 57257 -0.01 3.24 -46.73 | 24.58
Male 69158 57257 0.50 0.50 0.00 1.00
Black 69158 57257 0.29 0.46 0.00 1.00
Hispanic 69158 57257 0.04 0.20 0.00 1.00
Other 69158 57257 0.05 0.22 0.00 1.00
White 69158 57257 0.61 0.49 0.00 1.00
Underage Student based
on Grade 69158 57257 0.01 0.11 0.00 1.00
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Table C.1 — Descriptive Data — English I - Continued

Overage Student based

on Grade 69158 | 57257 022| 042 000| 1.00
Academically or

Intellectually Gifted 69158 | 57257 014| 035 000| 1.00
Disabled Student 69158 | 57257 009| 029 000| 1.00
Free Lunch 69158 57257 0.27 0.44 0.00 1.00
Reduced Lunch 69158 | 57257 007| 025 000| 1.00
Parent Education Less

than High Sehool 69158 | 57257 008| 027 000| 1.00
Parent Education Some | ¢q100 | 57057 032| 046 0.00| 1.00
College

Parent Education 69158 | 57257 035| 048 0.00| 1.00
College Graduate

Parent Education 69158 | 57257|  001| 0.8 0.00| 1.00
Missing

LEP Services Recipient 69158 57257 0.01 0.10 0.00 1.00
Previous LEP Services | s9158 | 5757 0.02| 012 0.00| 1.00
Recipient

Grade 9 69158 | 57257 099| 011 000| 1.00
Grade 10 69158 | 57257 001| 010 000| 1.00
Grade 11 69158 | 57257 000| 003 000| 1.00
Grade 12 69158 | 57257 000| 002 000| 1.00
Days Absent 69158 | 57257 722 903 0.00 | 145.00
Low-Performing Student | 69158 57257 0.24 0.43 0.00 1.00
High-Performing 69158 | 57257 030| 046 0.00| 1.00
Student

Classroom Level Data Count Mean IZ?;S Min Max

Peer Dispersion 4699 0.69 019 | 0.00 1.90
(Reading)

Number of Students 4699 19.67 6.87 1.00 60.00

Class Percent Black 4699 32.05 28.45 0.00 100.00

Class Percent Hispanic 4699 6.09 10.80 0.00 100.00

Class Percent Other 4699 5.26 9.24 0.00 100.00

Class Percent White 4699 56.60| 30.76| 0.00| 100.00

Class Percent Free 4699 |  3000| 2357| 000| 10000

Lunch

Class Percent Reduced 4699 6.81 707! 000 9032

Lunch
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Table C.1 — Descriptive Data — English I - Continued

Advanced Curriculum 4699 0.28 0.45 0.00 1.00
Remedial Curriculum 4699 0.35 0.48 0.00 1.00
Advanced Degree 4699 0.31 0.46 0.00 1.00
Other Licensure 4699 0.09 0.28 0.00 1.00
National Board 4699 0.11 031| 000 1.00
Certification

Infield 4699 0.74 0.44 0.00 1.00
Barrons Rating Mostor | o9 0.15 0.36| 0.00 1.00
Highly Competive

First Year Teacher 4699 0.10 0.29 0.00 1.00
110 2 Years Teacher 4699 0.12 0.33| 0.00 1.00
Experience

3 to 4 Years Teacher 4699 0.11 031| 0.00 1.00
Experience

510 9 Years Teacher 4699 0.25 0.43| 0.00 1.00
Experience

10t 14 YYears Teacher 4699 0.12 0.33| 0.00 1.00
Experience

15 to 19 Years Teacher 4699 009| 028| 000 1.00
Experience

20 t0 24 Years Teacher 4699 0.06 024| 000 1.00
Experience

25 or more Years 4699 0.16 0.37| 0.00 1.00
Teacher Experience

Teacher Test Avg

(Praxis, NTE, etc.) 4699 0.10 0.65| -2.80 1.97
g:;d‘er Non-Certified 4699 | 4759.97 | 241352 | 300.00 | 14925.66
School Level Data Count Mean IZ?;S Min Max
Reading Track Low 287 0.25 0.43 0.00 1.00
Reading Track Med 287 0.26 0.44 0.00 1.00
Reading Track High 287 0.26 0.44 0.00 1.00
Total Per Pupil 287 7091 | 11.93| 4347 156.02
Expenditures

School Size (ADM) 287 1136.74 503.59 | 84.00 2667.00
Teacher Turnover 287 20.61 8.36 0.00 72.73
School Percent Black 287 29.27 23.40 0.00 97.48
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Table C.1 — Descriptive Data — English I - Continued

School Percent Hispanic 287 4.93 411 0.00 30.13
School Percent Other 287 4.68 6.64 0.00 81.90
School Percent White 287 61.13 25.03 0.90 99.42
School Percent Free 287| 2554| 1361| 000| 7050
Lunch

School Percent Reduced 287 649| 307| o000| 17.98
Lunch

Urban 287 0.21 0.41 0.00 1.00
Rural 287 0.53 0.50 0.00 1.00
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Table C.2 — Descriptive Data — Algebra |

Weighted Std.
Individual Level Data Count Count Mean Dev. Min Max
Algebra | Standardized
EOC Score 68352 31393 -0.26 0.94 -3.17 3.26
Peer Ability Math 68352 31393 -0.18 0.56 -2.57 1.73
Peer Ability Math
Squared 68352 31393 0.34 0.47 0.00 6.63
Peer Ability Math Cubed | 68352 31393 -0.13 0.74 -17.06 5.20
Low-Performing Student
* Peer Ability Math 68352 31393 -0.18 0.36 -2.57 1.31
High-Performing Student
* Peer Ability Math 68352 31393 0.06 0.26 -1.74 1.73
Std Math Score (Grade 8) | 68352 31393 -0.24 0.86 -2.71 3.04
Std Math Score Squared
(Grade 8) 68352 31393 0.80 1.02 0.00 9.25
Std Math Score Cubed
(Grade 8) 68352 31393 -0.44 2.26 -19.84 | 28.13
Std Read Score (Grade 8) | 68352 31393 -0.21 0.93 -3.66 2.91
Std Read Score Squared
(Grade 8) 68352 31393 0.90 1.35 0.00 | 13.36
Std Read Score Cubed
(Grade 8) 68352 31393 -0.77 3.42 -48.84 | 24.58
Male 68352 31393 0.55 0.50 0.00 1.00
Black 68352 31393 0.36 0.48 0.00 1.00
Hispanic 68352 31393 0.06 0.23 0.00 1.00
Other 68352 31393 0.06 0.23 0.00 1.00
White 68352 31393 0.53 0.50 0.00 1.00
Underage Student based
on Grade 68352 31393 0.01 0.11 0.00 1.00
Overage Student based
on Grade 68352 31393 0.37 0.48 0.00 1.00
Academically or
Intellectually Gifted 68352 31393 0.09 0.28 0.00 1.00
Disabled Student 68352 31393 0.16 0.37 0.00 1.00
Free Lunch 68352 31393 0.34 0.47 0.00 1.00
Reduced Lunch 68352 31393 0.07 0.25 0.00 1.00
Parent Education Less
than High School 68352 31393 0.11 0.32 0.00 1.00
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Table C.2 — Descriptive Data — Algebra I - Continued

Parent Education Some

College 68352 31393 0.29 0.45 0.00 1.00

Parent Education College

Graduate 68352 31393 0.32 0.46 0.00 1.00

Parent Education Missing | 68352 31393 0.01 0.09 0.00 1.00

LEP Services Recipient 68352 31393 0.01 0.10 0.00 1.00

Previous LEP Services

Recipient 68352 31393 0.04 0.20 0.00 1.00

Grade 9 68352 31393 0.74 0.44 0.00 1.00

Grade 10 68352 31393 0.20 0.40 0.00 1.00

Grade 11 68352 31393 0.05 0.22 0.00 1.00

Grade 12 68352 31393 0.01 0.10 0.00 1.00

Days Absent 68352 31393 8.05 9.51 0.00 | 168.00

Low-Performing Student | 68352 31393 0.36 0.48 0.00 1.00

High-Performing Student | 68352 31393 0.17 0.38 0.00 1.00
Std.

Classroom Level Data Count Mean Dev. Min Max

Peer Dispersion (Math) 4770 0.61 0.17| 0.00 1.76

Number of Students 4770 19.17 6.47 1.00 50.00

Class Percent Black 4770 32.50 27.09 0.00 100.00

Class Percent Hispanic 4770 6.42 9.03 0.00 100.00

Class Percent Other 4770 4.75 9.12 0.00 100.00

Class Percent White 4770 56.33 29.05 0.00 100.00

Class Percent Free Lunch 4770 32.12 21.42 0.00 100.00

Class Percent Reduced

Lunch 4770 7.60 8.56 0.00 100.00

Advanced Curriculum 4770 0.09 0.28 0.00 1.00

Remedial Curriculum 4770 0.41 0.49 0.00 1.00

Advanced Degree 4770 0.28 0.45 0.00 1.00

Other Licensure 4770 0.11 0.32 0.00 1.00

National Board

Certification 4770 0.07 0.25 0.00 1.00

Infield 4770 0.59 0.49 0.00 1.00

Barrons Rating Most or

Highly Competive 4770 0.15 0.36 0.00 1.00
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Table C.2 — Descriptive Data — Algebra I - Continued

First Year Teacher 4770 0.08 0.27 0.00 1.00

1to 2 Years Teacher

Experience 4770 0.12 0.33 0.00 1.00

3to 4 Years Teacher

Experience 4770 0.09 0.28 0.00 1.00

51t0 9 Years Teacher

Experience 4770 0.21 0.41 0.00 1.00

10 to 14 Years Teacher

Experience 4770 0.14 0.35 0.00 1.00

15 to 19 Years Teacher

Experience 4770 0.11 0.31 0.00 1.00

20 to 24 Years Teacher

Experience 4770 0.09 0.28 0.00 1.00

25 or more Years

Teacher Experience 4770 0.16 0.37 0.00 1.00

Teacher Test Avg

(Praxis, NTE, etc.) 4770 0.00 0.73| -2.67 2.47

Teacher Non-Certified

Pay 4770 | 4628.41 | 2412.28 | 300.00 | 25091.63
Std.

School Level Data Count Mean Dev. Min Max

Math Track Low 286 0.30 0.46 0.00 1.00

Math Track Med 286 0.28 0.45 0.00 1.00

Math Track High 286 0.22 0.42| 0.00 1.00

Total Per Pupil

Expenditures 286 70.77 11.69 | 43.47 156.02

School Size (ADM) 286 | 1142.88| 498.40| 88.00| 2667.00

Teacher Turnover 286 20.34 7.66 0.00 45.45

School Percent Black 286 28.59 22 .57 0.00 97.48

School Percent Hispanic 286 4.99 417 | 0.00 30.13

School Percent Other 286 4.65 6.59 0.00 81.90

School Percent White 286 61.77 24.49 0.90 99.42

School Percent Free

Lunch 286 25.65 13.39 0.00 70.50

School Percent Reduced

Lunch 286 6.52 3.01 0.00 17.98

Urban 286 0.20 0.40 0.00 1.00

Rural 286 0.54 0.50 0.00 1.00
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Table C.3 — Descriptive Data — Biology

Individual Level Data Weighted Std. _

Count Count Mean Dev. Min Max
Biology Standardized EOC
Score 53098 43101 0.04 0.97 -3.72 3.44
Peer Ability Reading 53098 43101 0.15 0.55 -2.88 1.71
Peer Ability Reading Squared | 53098 43101 0.33| 042 0.00| 831
Peer Ability Reading Cubed 53098 43101 013| 0.64| -2397| 4.96
Low-Performing Student * Peer
Ability Reading 53098 43101 -0.06 0.23 -2.88 1.39
High-Performing Student *
Peer Ability Reading 53098 43101 0.17 0.36 -1.32 1.71
Std Math Score (Grade 8) 53098 43101 0.15| 0.94 -3.01| 356
Std Math Score Squared (Grade
8) 53098 43101 0.90 1.21 0.00| 12.68
Std Math Score Cubed (Grade
8) 53098 43101 0.49 2.96 -27.18 | 45.14
Std Read Score (Grade 8) 53098 43101 0.14 0.91 -3.66 2.91
Std Read Score Squared (Grade
8) 53098 43101 0.85 1.21 0.00| 13.36
Std Read Score Cubed (Grade
8) 53098 43101 0.13 3.01 -48.84 | 24.58
Male 53098 43101 0.48 0.50 0.00 1.00
Black 53098 43101 0.29 0.45 0.00 1.00
Hispanic 53098 43101 0.03 0.18 0.00 1.00
Other 53098 43101 0.05 0.21 0.00 1.00
White 53098 43101 0.63 0.48 0.00 1.00
Underage Student based on
Grade 53098 43101 0.01 0.11 0.00 1.00
Overage Student based on
Grade 53098 43101 0.21 0.41 0.00 1.00
Academically or Intellectually
Gifted 53098 43101 0.13 0.34 0.00 1.00
Disabled Student 53098 43101 0.07 0.26 0.00 1.00
Free Lunch 53098 43101 0.23 0.42 0.00 1.00
Reduced Lunch 53098 43101 0.06 0.24 0.00 1.00
Parent Education Less than
High School 53098 43101 0.07 0.25 0.00 1.00
Parent Education Some College | 53098 43101 0.35 0.48 0.00 1.00
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Table C.3 — Descriptive Data — Biology — Continued

Parent Education College

Graduate 53098 43101 0.36 0.48 0.00 1.00
Parent Education Missing 53098 43101 0.00 0.05 0.00 1.00
LEP Services Recipient 53098 43101 0.01 0.09 0.00 1.00
Previous LEP Services

Recipient 53098 43101 0.01 0.10 0.00 1.00
Grade 9 53098 43101 0.22 0.42 0.00 1.00
Grade 10 53098 43101 0.65 0.48 0.00 1.00
Grade 11 53098 43101 0.11 0.31 0.00 1.00
Grade 12 53098 43101 0.02 0.14 0.00 1.00
Days Absent 53098 43101 7.17 8.26 0.00 | 122.00
Low-Performing Student 53098 43101 0.21 0.41 0.00 1.00
High-Performing Student 53098 43101 031| 0.46 0.00( 1.00
Classroom Level Data Count Mean [8;2(3/ Min Max

Peer Dispersion (Reading) 3472 0.73 0.19 0.00 2.02

Number of Students 3472 20.66 6.17 2.00 35.00

Class Percent Black 3472 30.61 27.43 0.00 100.00

Class Percent Hispanic 3472 4.76 7.00 0.00 100.00

Class Percent Other 3472 5.21 8.50 0.00 100.00

Class Percent White 3472 59.41 29.49 0.00 100.00

Class Percent Free Lunch 3472 25.29 20.53 0.00 100.00

Class Percent Reduced Lunch 3472 6.36 7.26 0.00 60.00
Advanced Curriculum 3472 0.27 0.45 0.00 1.00
Remedial Curriculum 3472 0.35 0.48 0.00 1.00
Advanced Degree 3472 0.35 0.48 0.00 1.00

Other Licensure 3472 0.09 0.29 0.00 1.00

National Board Certification 3472 0.11 0.31 0.00 1.00

Infield 3472 0.85 0.35 0.00 1.00

Barrons Rating Most or Highly

Competive 3472 0.21 0.40 0.00 1.00

First Year Teacher 3472 0.07 0.26 0.00 1.00

1to 2 Years Teacher

Experience 3472 0.10 0.31 0.00 1.00

3 to 4 Years Teacher

Experience 3472 0.13 0.33 0.00 1.00

188




Table C.3 — Descriptive Data — Biology — Continued

51t0 9 Years Teacher

Experience 3472 0.22 0.42 0.00 1.00
10 to 14 Years Teacher

Experience 3472 0.13 0.34 0.00 1.00
15 to 19 Years Teacher

Experience 3472 0.11 0.31 0.00 1.00
20 to 24 Years Teacher

Experience 3472 0.09 0.28 0.00 1.00
25 or more Years Teacher

Experience 3472 0.15 0.35 0.00 1.00
Teacher Test Avg (Praxis,

NTE, etc.) 3472 0.17 0.67 | -1.77 2.25
Teacher Non-Certified Pay 3472 | 4958.29 | 2567.43 | 245.45 | 21827.12
School Level Data Count Mean [S)te(\j/ Min Max
Reading Track Low 258 0.28 0.45 0.00 1.00
Reading Track Med 258 0.28 0.45 0.00 1.00
Reading Track High 258 0.24 0.43 0.00 1.00
Total Per Pupil Expenditures 258 72.18 13.45 | 48.73 188.56
School Size (ADM) 258 | 1101.59 | 483.39| 84.00( 2667.00
Teacher Turnover 258 20.82 8.60 0.00 72.73
School Percent Black 258 28.99 22.48 0.00 93.90
School Percent Hispanic 258 5.03 4.29 0.00 30.13
School Percent Other 258 4.73 6.89 0.00 81.90
School Percent White 258 61.25 24.61 0.90 99.42
School Percent Free Lunch 258 25.98 13.61 0.00 70.50
School Percent Reduced Lunch 258 6.61 3.05 0.00 17.98
Urban 258 0.21 0.41 0.00 1.00

Rural 258 0.54 0.50 0.00 1.00
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