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Figure I.1 Inequality in Earnings and Education

Sources: Inequality in earnings measured by the Gini coefficent is taken from Nickell (2004,
table 9), which in turn comes from the Luxembourg Income Study data. Inequality in In-
ternational Adult Literacy Survey (IALS) prose and quantitative literacy comes from the
same source, taken from Organization for Economic Cooperation and Development
(OECD 2001).
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to all students, to improve schools and teachers, and to equalize the funding
differences that allow squalor in some schools while others have every con-
ceivable luxury. Every generation of reformers proposes new ways to fix the
schools or reinvents old ways—“reforming again and again and again,” as
Larry Cuban (1990) has called it—and argues that we need more money to
make the changes, what we might call “spending again and again and again.”

Fortunately, in a country hostile to taxation, other narratives have devel-
oped to justify public spending.The vision of the nineteenth century was one
of civic education that would prepare all students to be citizens, thus requir-
ing common schools for all. Over the twentieth century, that narrative has
been largely displaced by the view I have called the Education Gospel, which
expresses the faith that schooling—especially schooling focused on prepara-
tion of the labor force—can resolve virtually all social and individual dilem-
mas (see Grubb and Lazerson 2004).4 The document that began the current
round of educational reforms—A Nation at Risk—opens with one version of
the Gospel: “Our once unchallenged preeminence in commerce, industry,
science, and technological innovation is being overtaken by competitors
throughout the world.” It went on to blame the schools for a “rising tide of
mediocrity that threatens our very future as a Nation and a people.” Since
that manifesto, a raft of reports and proclamations have issued forth—What
Work Requires of Schools, America’s Choice:High Skills or Low Wages!, Twenty-First-
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Table I.1 Total Expenditure per Pupil (ADA) in Public Elementary
and Secondary Schools (Constant 2005–2006 Dollars)

School Year Total Expenditure

1919–1920 $668
1929–1930 1,261
1939–1940 1,506
1949–1950 2,188
1959–1960 3,190
1969–1970 5,031
1974–1975 5,935
1979–1980 6,384
1984–1985 7,004
1989–1990 8,698
1994–1995 8,897
1999–2000 10,099
2000–2001 11,016

Source: National Center for Education Statistics (2006, table 167).



why so many studies have found simple school resources to be ineffective. If
instructors continue to teach the same way in smaller classes, then class size
reduction may have no effect; indeed, a random-assignment study of smaller
classes in Toronto found that few teachers changed their behavior (Shapson
et al. 1980), reinforcing the findings of Richard Murnane and Frank Levy
(1996), who examined fifteen classrooms in Austin,Texas. Similarly, if some
experienced teachers become skilled while others are burned out and are
detrimental to students’ learning (Henry et al. 2008)—a common problem
facing principals with an aging teacher workforce—then without ascertain-
ing the practices among experienced teachers, experience may have no ef-
fect on average. If teacher education is concerned with content knowledge
but fails to improve pedagogical practices, as has been a special problem for
high school teachers oriented toward their disciplines (Cuban 1993), then it
might not influence the quality of instruction. So resources are likely to be
NBNS, and the conditions for sufficiency can be examined only by looking
inside classrooms to determine the nature of instruction—to see whether ex-
perienced teachers seem burned out or sophisticated and whether or not
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Figure 1.1 The “Black Box”: Conventional Production Functions

Source: Author’s compilation.
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Finally, this approach moves well past the emphasis on school finance for-
mulas and the other minutiae of the old school finance and considers instead
a wide variety of the most important educational issues. Funding formulas
and both the adequacy and equity of funding are still important, of course,
but many other issues of causality and effectiveness within the black box are
just as important.

Particularly since this model of schooling is more complex than the sim-
ple input-output relationships of figure 1.1, there are some inevitable prob-
lems with causality. One is that the relationship between school resources
and student connectedness to schooling is a reciprocal interaction. How-
ever, for purposes of estimating equations that describe educational out-
comes, this complication is irrelevant since both student connectedness to
schooling and school resources are strictly exogenous to outcomes. Second,
Dan Goldhaber and Dominic Brewer (1997) have raised the possibility that
the variables describing the schooling process that are unavoidably omitted
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Figure 1.2 The Black Box Exposed: How Resources Impact Student
Achievement

Source: Author’s compilation.
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Table 1.1 Variation in Resources

Variable Coefficient of Variation

Financial resources
Current expenditures per pupil (adjusted) .234
Instructional expenditures per pupil (adjusted) .244
Percent state revenue .415
Percent federal revenue 1.107
Parental contributions per pupil (adjusted) 3.190

Simple resources
Pupil-teacher ratio .427
Low teacher salary .159
High teacher salary .213
Teacher certified .366
Teacher education .321

Compound resources
Teacher experience in secondary education .545
Teacher teaching in field of preparation .294
Planning time .370
Staff development .530
Student in general education 1.416
Student in vocational education 2.886
Student in remedial education 1.717

Complex resources
Teacher time use .765
Conventional teaching .239
Innovative teaching .497
Teacher control .183
Teacher sense of efficacy .194
Teacher innovation .951
Conventional math teaching .255
Innovative math teaching .421

Abstract resources
Positive school climate .234
Negative events 1.483
College pressure .244
Staff responsibility .193
Principal control .221
School attendance rate .059
Percent school lunch 1.037
School problems (administration-reported) .523



quire it. Student-centered teachers adjust their instruction to students with
varying backgrounds and interests.10 As I review in chapter 4, middle-class
parents are more likely to instill in their children the attitudes and behav-
iors—independence, initiative, facility in speaking with adults, “interper-
sonal competence”—that teachers prize, at least in college-bound tracks.
Schools provide different levels of resources through tracking or teacher as-
signments to students with lower levels of preparation—sometimes allocat-
ing more compensatory resources for struggling students and sometimes
more resources for high-performing students (Brown 1988; Gamoran
1988).
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Table 1.1 Continued

Variable Coefficient of Variation

Family background
Mother’s education less than high school 2.899
Mother’s education college 1.511
Mother’s occupation low-status 1.480
Mother’s occupation professional 1.288
Income per dependent (unadjusted) .993
Income per dependent (adjusted) .758
College savings 1.651
Parental aspirations low 2.024
Parental aspirations high 1.229
Family changes 2.859
Student changed school 2.571
Student language not English 2.995

Student connectedness
Homework .737
Television .606
Use of counselor .940
Attendance problems .996
Total absences .824
Behavior problems 4.169
Hours of employment .999
Extracurricular activities 1.163
Outside activities 1.400
College-oriented peers .332
Dropout-oriented peers 4.266
Gang activities 2.799

Source: NELS88, second follow-up, senior year. See appendix A for variable definitions and
sources. Adjusted variables are corrected for cross-section price differences.



are included in the basic or simple production function. For example, in
specifications for math test scores, the coefficient on family income is .167
in the simple production function, .031 when additional family background
measures are included, .023 in specification 5, and an insignificant .003 in
specification 6. Similarly, the coefficient of teacher salary drops from .087 to
.044 when other school resources are included, and to .032 and .012 in
specifications 5 and 6, respectively. So limitations in the data used to esti-
mate most production functions result in both low explanatory power and
seriously biased coefficients: the variables that can be included—usually
simple school resources and a single measure of family background—have
effects that are systematically overestimated compared to what they are when
a richer set of variables is included. Impoverished data sets cannot be
trusted, therefore, to accurately describe the effects of school resources.

THE VARIETY OF SCHOOL EFFECTS

To examine the effects of all school resources, table B.1 in appendix B pres-
ents the coefficients of thirty-seven school resources, for twelve of the
twenty-nine outcome variables, corresponding to equation 1.6.10 In addi-
tion, for those seven dependent variables with consistent data over time, I
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Table 2.1 Explanatory Power (R-squared) of Different Sets of
Independent Variables

Specifi- Specifi- Specifi- Specifi- Specifi- Specifi-
cation 1 cation 2 cation 3 cation 4 cation 5 cation 6

Dependent Variable
MATHTS .16 .45 .34 .35 .53 .58
SCITS .19 .37 .32 .33 .45 .48
READTS .13 .34 .28 .29 .43 .47
HISTTS .12 .32 .26 .28 .41 .44
HIEDASP .04 .15 .40 .16 .44 .45
HIOCASP .06 .15 .16 .11 .21 .22
CONTED .02 .16 .13 .10 .22 .23

Source: Author’s computations.
Specification 1: basic production function
Specification 2: adding school resources to specification 1
Specification 3: adding family background to specification 1
Specification 4: adding student connectedness to schooling to specification 1
Specification 5: adding school resources, family background, and student measures to spec-
ification 1
Specification 6: adding an instrumented lagged dependent variable to specification 5



vocationally oriented students want to continue in school longer, because it
is clear from the rhetoric around earnings that more time in school usually
leads to higher earnings and occupational status, but they put less effort into
learning. This is precisely what John Bishop (1989) argued when he noted
that there are powerful incentives to increase the quantity of schooling
(years of education and degrees), but weaker incentives to improve the qual-
ity of education as measured by learning and test scores.8 So, paradoxically,
the stronger orientation to one’s occupational future encouraged by the Ed-
ucation Gospel appears to reduce learning in high school.

Furthermore, despite increased aspirations, high levels of vocational orien-
tation do not lead to higher levels of schooling, as measured by completing high
school or entering two- or four-year colleges. (The effect on enrolling in four-
year college is only marginally significant.) The reason is that students who are
more vocationally oriented have higher aspirations but somewhat lower grades
and SAT scores, so the two effects—both of which affect completion and col-
lege-going—cancel each other out. Overall, then, students with a vocational
orientation do not continue longer in schooling and they learn less during high
school—so the effects of these attitudes are clearly negative.

In contrast, other student attitudes have less consistent effects. Students
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Table 5.1 The Effects of Student Conceptions on 
Educational Outcomes

Educational Vocational Personal
Outcomes Orientation Affiliation Escapism Altruism

Math scores –.041*** –.012 –.022** –.054***
Science scores –.044*** –.038*** –.003 –.025**
Reading scores –.060*** –.037*** –.016 –.007
History scores –.051*** –.053*** –.009 .005
High educational aspirations 

(grade 12) .061*** –.034*** .005 .032***
Continuing past high school .066*** –.009 0 .011
SAT score –.076*** –.062*** –.003 –.010
High educational aspirations 

(age 20) .044*** –.017 .009 .014
Total credits .008 .001 .021 –.012
Academic program –.024 –.007 –.008 –.015
High school diploma .018 –.016 –.015 –.007
Enrolled in a four-year college .044* –.035*** .015 –.009
Enrolled in a two-year college .005 .016 –.016 .003

Source: Author’s computations.
*significant at 10%; **significant at 5%; ***significant at 1%



the Y-axis) or (in the current vocabulary) many different kinds of achieve-
ment gaps.There is no reason to think that trajectories over time for differ-
ent outcomes look the same. As table B.4 confirms, the racial gaps in test
scores are larger in grade 12 than the racial gaps in credits earned or the
likelihood of high school graduation. Therefore, the degree of divergence
may be smaller or greater for some outcomes compared to others, and per-
haps—as I found in chapter 2 in comparing common versus differentiated
effects of resources—test scores respond differently over time to some vari-
ables while measures of progress are affected by others.A multidimensional
version of figure 6.1 might allow us to see the differences in patterns of in-
equality over time for different outcomes, an analysis I present in chapter 7
in comparing the growth patterns of test scores with those for aspirations.

With multiple outcomes, inequalities in some outcomes might be coun-
tered by other outcomes. For example, some students (sometimes called
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Figure 6.1 Potential Growth Trajectories, Kindergarten Through
Grade Twelve, by Schooling Outcomes

Source: Author’s compilation.
Note: Outcomes in this graph conventionally refer to test scores and other measures of
learning, but they might also include measures of progress through schooling, measures of
connectedness to schooling, and attitudes related to schooling.
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that helping low-performing students catch up with their high-performing
peers is easier early in the school process—for example, between first and
second grades (at Intervention1)—than later, as at sixth grade (Interven-
tion3). This is simply because the slope of intervention efforts, which de-
scribes the rate of learning required to catch up, is necessarily greater in
higher grades.This is part of the logic of catching any learning deficits ear-
lier rather than later. In addition, by later grades, and especially by high
school, the many years of low performance may have established behavior
patterns that make accelerated learning even more difficult.

Alternatively, a program of catching up might last over two or three
years, as at Intervention2, which might seem more feasible in the sense that
it would not require such a high rate of learning. However, there are few
mechanisms for coordinating interventions over several years, except per-
haps Individual Education Plans (IEPs) for special education or similar stu-
dent plans sometimes developed for students who are behind. (The method
of intervention called a Learning Center in chapter 8 is one example of a po-
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Figure 6.2 Discontinuous Growth Trajectories, Kindergarten
Through Grade Twelve, by Schooling Outcomes

Source: Author’s compilation.
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tentially multiple-year learning plan.) In any of these cases, finding methods
of instruction that accelerate learning well above the normal rate is self-
evidently difficult; it may require a relatively expensive intervention like
Reading Recovery, using one-on-one instruction with carefully trained spe-
cialists (D’Agostino and Murphy 2004).

Yet another issue involves the effects of different reforms and interven-
tions on students’ growth trajectories. In figure 6.3, trajectory A represents
a reform effort with a permanent effect: students master a particular com-
petence (like reading for meaning, using fractions and decimals, or absorb-
ing conventional conceptions of “school”) and then are able to continue per-
forming at satisfactory levels for the rest of their schooling—that is, the
effect of the single-year intervention is permanent.The assumption under-
lying many interventions is that their effects are permanent. For example,
the Perry Preschool shows effects lasting to age forty (Schweinhart et al.
2005), and Chicago’s Child-Parent Centers had positive effects at age
twenty-four. Henry May and Jonathan Supovitz’s (2006) study of America’s
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Figure 6.3 Potential Growth Trajectories, Kindergarten Through
Grade Twelve, by Schooling Outcome

Source: Author’s compilation.
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a dynamic sense would then require eliminating low-performing tracks like
remedial and general tracks, enhancing the use of innovative and “balanced”
approaches to teaching, improving school climate, increasing the experience
of teachers in secondary education and in teaching in the field for which they
were trained, and following the other recommendations developed to sub-
stantially reshape high schools. All of these are precisely the opposite of the
isolated interventions using drills and other behaviorist approaches that are
common in last-minute cramming efforts.When we return in chapter 8 to
the general policies that schools have developed to create dynamic equity—
that is, to boost the performance of students who have fallen behind their
peers (or “equalizing up”)—we will see a similar difference between the
desperate efforts to adopt “silver bullet” curricula and the more measured,
longer-run efforts to improve the quality of instruction and re-create the
climate of schools.

Finally, the strongest measure of equity would incorporate policies of
correction, or compensatory approaches, trying to eliminate any initial dif-
ferences by causing trajectories to converge.This requires, of course, faster
rates of growth for low-performing students than for high-performing stu-
dents. Periodically, for example, some programs claim to accelerate learn-
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Figure 6.4 Trajectories to Meet Adequate Outcomes

Source: Author’s compilation.
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Table 6.1 The Landscape of Equity: Applications of Equity Concepts 

Conceptions of Applied to Applied to Applied to Applied to 
Equity Access Funding Resources Outcomes

Noah Webster: 1. Policies of inclusion: 2. Neutrality-oriented 3. Policies of inclusion 4.Affirmative action
“No barriers” special education, school finance applied to special 

desegregation by  (Coons, Clune and programs (like AP);
race, gender Sugarmen 1970) language policies for 

ELL students

Andrew Jackson: “No 5.The common school 6. Serrano; equality of 7. Kozol (1992); equal 8. Radical egalitarians?
artificial distinctions” movement funding; district ef- resources for coun-
(equality) forts to eliminate in- selors and specialists

traschool inequality

Andrew Jackson: “No 9. No differences (of 10.Wealth neutrality; 11. Equity in the alloca- 12. No achievement 
artificial distinctions” gender, race, etc.) income neutrality; tion of qualified gaps by race or gen-
(neutrality) in AP or honors racial neutrality in teachers der; no ethnic varia-

courses, in high- funding tion in high school 
status majors dropout rates

Adequacy 13. Minimum school 14.Adequacy 1 and 2; 15. Williams; class size 16.Adequacy 3; mini-
standards; accredi- foundation formulas reduction; “quali- mum standards in 
tation standards in fied teachers” in NCLB; state exit 
postsecondary NCLB; state inter- exams
education ventions for low-

performing schools



Policies of correction 17.Affirmative action 18. Compensatory edu- 19. Compensatory edu- 20.Affirmative 
for entry into elite cation; weighted cation; early child- action for PSE ac-
public high schools student formulas hood programs; al- cess;Vonnegut,
and postsecondary location of the best Player Pianoa; set-
education teachers to the asides for minor-

lowest-performing ity- and female-
students owned businesses

Source: Author’s compilation.
a In Player Piano (1952), Kurt Vonnegut describes a world in which individual gifts are countered by social constraints: for example, especially in-
telligent individuals have their thoughts interrupted by electrical impulses every thirty seconds; especially graceful dancers are weighted down
with sandbags.These egalitarian impulses effectively eliminate the effects of the superior “labor and economy, talent and virtue” noted by Web-
ster, rather than getting low-achieving students to perform at higher levels.These are examples, in school finance jargon, of “equalizing down”
rather than “equalizing up.”
Note: Adequacy 1: the spending levels of districts or schools with high levels of performance.Adequacy 2: the spending necessary for specific re-
sources (qualified teachers, certain pupil-teacher ratios, sufficient textbooks, etc.) that professionals judge to be adequate (the professional judg-
ment method). Adequacy 3: a level of spending sufficient to bring all students to some adequate level of outcomes, which itself needs to be de-
fined.
ELL = English-language learner
AP = advanced placement
NCLB = No Child Left Behind
PSE = postsecondary education



Since the solutions to these potential problems vary substantially, it is worth
trying to disentangle which of these explanations is responsible. Some of
them—the effects of family background, for example—can be quantified;
others, like the tendency of teachers to fall behind grade-level norms, are ex-
ceedingly difficult to measure, though placement in general, vocational, and
remedial tracks is one proxy for this problem. But of course, all of these pos-
sible explanations may operate to one degree or another; if all of them—and
others that we might think of—operate to some extent and reinforce one an-
other, this might explain why growth trajectories diverge so consistently.

Discontinuities or “Bursts” in Trajectories

A different complication is that outcome trajectories might not be smooth
and continuous, as they are on the left side of figure 6.1.A good example is
the transition from eighth to ninth grade. Some students, especially the low-
est-performing students, drop out literally or constructively and fail to
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Table 6.2 Curriculum Material Taught by Grade Level

Meets Grade Level Standards

Average
Grade K 1 2 3 4 5 Grade Level

Mathematics 
K 100 K
1 100 1.0
2 23 77 1.8
3 45 55 2.6
4 40 40 20 2.8
5 2 35 59 2 2 2.7

Language arts 
K 100 K
1 100 1.0
2 20 80 1.8
3 2 14 84 2.8
4 2 30 35 33 3.0
5 28 60 10 2 2.9

Source: Hollingsworth and Ybarra (n.d.).
Note: The figures give the proportion of classroom materials in each grade (the row cate-
gories) meeting the grade-level standards of the column categories; for example, in second
grade, 23 percent of mathematics materials were at first-grade levels and 77 percent were
at second-grade level.



The parameter π2 describes the curvature of the growth trajectory: a value
insignificantly different from zero implies linearity, while a negative value
describes growth trajectories that are concave to the X-axis, as most of the
growth trajectories in figure 6.1 are.15

Estimating such growth models confirms that average growth trajectories
are nonlinear and convex to the X-axis (TIME) for most dependent vari-
ables, before the influence of other independent variables is considered.16

That is, π1 is consistently positive and significant; π2 is negative and signifi-
cant except for history test scores (for which it is positive) and educational
aspirations (for which it is insignificant, implying a linear trend).When spec-
ifications include a variety of time-varying and time-invariant independent
variables in addition to TIME and TIME2, the average growth trajectories re-
main concave (π2 < 0) for math and history scores, high educational aspira-
tions, and high occupational aspirations, but this coefficient is insignificant
for science and reading, and thus these trajectories are linear.

Overall, the measures of inequality in table 7.1 and the experiments with
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Table 7.1 Test Scores and Measures of Variation

Eighth Grade Tenth Grade Twelfth Grade

Mathematics
Mean 36.67 44.25 48.95
sd 11.73 13.58 14.10
cv .320 .307 .288

Reading
Mean 27.41 30.95 33.41
sd 8.53 9.92 9.98
cv .311 .321 .298

Science
Mean 19.00 21.85 23.64
sd 4.79 5.94 6.15
cv .252 .272 .260

History
Mean 29.77 31.73 35.01
sd 4.50 5.07 5.32
cv .151 .155 .152

Source: Author’s calculations.
sd = standard deviation
cv = coefficient of variation



Table 8.1 Characteristics of the Twelve Schools Visited 

School/District Grade Levels, SESa Race-Ethnic Compositiona API Scoresb Summary of Approaches

Cityscape Charter/ K–8, 400 students, 85% 80% Latino State = 7 Assessment and correction 
Charterhouse free or reduced lunch 15% African American Similar Schools = 10 with direct instruction 

65% ELL 5% Pacific Islander Finely differentiated as-
sessment 

Three-part decision struc-
ture (academic team,
SST, special education) 

Hillcrest K–5, 440 students, 45% 40% Latino State = 7 Learning Center model 
Elementary/ free or reduced lunch 25% White Similar Schools = 4 (K–2-focused) 
Littlefield USD 30% ELL 10% Asian Differentiated instruction

10% multiple response and PD
10% Pacific Islander Hero-principal 
5% Filipino Single-track, year-round 
2% African American school

Wagner K–5, 340 students, 75% 45% Latino State = 3 District-specified scripted 
Elementary/ free or reduced lunch 35% African American Similar Schools = 2 curricula 
Grossmont USD 30% ELL 10% White Limited resources for in-

5% Filipino tervention (not all stu-
3% Pacific Islander dents who qualify are 
1% Asian served)

Lakelands K–5, 300 students, 30% 45% White State = 9 Assessment and correction 
Elementary/ free or reduced lunch 25% Latino Similar Schools = 8 through booster club (24 
Littlefield USD 20% ELL 20% Asian students out of 300) 

5% African American Pull-out program taught 
3% Filipino by special education aide 
3% Pacific Islander Other “little programs”
1% multiple response SST and individualized 

plans



Happy Valley K–5, 435 students, 55% 45% Latino State = 5 Multiple disconnected in-
Elementary/ free or reduced lunch, 40% White Similar Schools = 2 terventions
Greenlands ESD 35% ELL 10% Asian Many “little programs”

5% Filipino (mostly following assess-
5% African American ment/correction ap-
2% multiple response proach) 
2% Pacific Islander Each teacher identifies 

four students to target Vi-
sion and Learning Center 
model under development

Travis Academy/ K–5, 200 students, 85% 95% African American API 690 (statewide Assessment and correction 
Charterhouse free or reduced lunch, 1% Latino ranking of 3 out using READ 180 

less than 4% ELL 1% Asian of 10) Many smaller efforts 
Some looping; stable 

teachers and students 
Active principal

Horace Middle 6–8, 425 students, 60% 40% African American State = 4 Improving instructional 
School/Taylor USD free or reduced lunch, 25% Latino Similar Schools = 7 capacities of teachers 

10% ELL 15% multiple response through differentiated in-
15% White struction 
5% Asian Resource class in English 

and math, same teachers 
Smaller classes for strug-

gling students 
Zero-period classes 
Mental health services 

David Smith 7–8, 820 students, (NA)% 55% Latino State = 4 In-school math and English 
Middle School/ free or reduced lunch, 15% African American Similar Schools = 8 interventions instead of 
San Sebastian USD 30% ELL 10% Asian electives 

10% Filipino Saturday Academy run by 
5% White Kaplan
5% Pacific Islander “Families” of 125 students 



Table 8.1 Continued

School/District Grade Levels, SESa Race-Ethnic Compositiona API Scoresb Summary of Approaches
Grossmont 6–8, 900 students, 60% 40% African American State = 2 District-specified inter-
Middle School/ free or reduced lunch, 30% Latino Similar Schools = 1 vention (SRA Reach,
Grossmont USD 15% ELL 15% White High Point) 

10% Filipino Reform coordinator posi-
2% Pacific Islander tion responsibilities un-
1% Asian clear 

After-school program to 
compensate for long-
term sub

Bellson High 9–12, 1635 students, 35% 45% Latino State = 2 Many “little programs” (in-
School/Bellson free or reduced lunch, 25% African American Similar Schools = 3 cludes study center) 
USD 16% ELL 15% White Summer school, study 

10% Asian center contracts for 
5% Filipino ninth-graders 
2% Pacific Islander Small learning communi-

ties

Taylor High 9–12, 340 students, 30% 35% White State = 7 Small schools-within-
School/Taylor free or reduced lunch, 30% African American Similar Schools = 7 schools 
USD 5% ELL 15% multiple response Ninth-grade support team 

10% Latino After-school intervention 
7% Asian coordinator 

Accelerated reading classes
Smaller introductory and 

intervention classes 
Ninth-grade grade Life 

Academy 



PD on differentiated in-
struction 
CAHSEE math and English

intervention 
Intervention coordinator 
(tenth-grade case manager
for at-risk students) 

RISE (after-school plus 
services)

West Creekside 9–12, 185 students, 30% 30% White 525 API (no rankings Smaller classes 
Continuation High free or reduced lunch, 25% African American available) More interpersonal con-
School/Bayside 25% ELL 20% Latino tacts 
USD 10% Asian CAHSEE intervention 

10% Filipino Interventions held during 
2% Pacific Islander second period 
2% American Indian Planning advisory program

where adviser tracks 
progress toward 
graduation

Source: Author’s compilation.
Note: All schools and districts are referred to by pseudonyms.
SST = Student Study Team
PD = Professional development
CAHSEE = California High School Exit Exam
RISE = Responsibility, Integrity, Strength, Empowerment
CST = California Standards Test
a School data are taken from the California Department of Education website and have been rounded to the nearest 5% to avoid identifying spe-
cific schools.
b California’s Academic Proficiency Index:Average school scores on the CST are used to rank schools in deciles from 1 (low) to 10 (high). In ad-
dition, groups of “similar” schools are developed based on racial-ethnic characteristics and school lunch eligibility, and all schools are again ranked
from decile 1 (low) to decile 10 (high) compared to similar schools only.



Appendix B
Table B.1 Effects of School Resources on Schooling Outcomes

MATHTS SCITS READTS HISTTS

Independent Variable Spec. 1 Spec. 2 Spec. 1 Spec. 2 Spec. 1 Spec. 2 Spec. 1 Spec. 2

Simple resources
Pupil-teacher ratio –.025** –.21** –.011 –.007 –.005 –.004 –.001 .004
Low teacher salary .025* .028** .018 .017 –0.003 –.004 0.015 .013
High teacher salary .033** .011 .016 .014 .030* .020 .041** .027

Compound resources
Teacher experience in 

secondary school .044*** .031*** .046*** .037*** .031*** .021** .045*** .034**
Teaching in field of 

preparation .023*** .014** .016* .009 .018** .010 .026*** .018**
Planning time .022** .012 .034*** .030*** .019 .024** .018 .024**
Staff development time .014 .012 –.007 –.008 .007 .004 .008 .006
General education track –.124*** –.078*** –.114*** .007*** –.091*** –.049*** –.112*** –.072***
Vocational education track –.110*** –.067*** –.100** –.066*** –.102*** –.059*** –.116*** –.078***
Remedial education 

enrollment –.208*** –.161*** –.138*** –.104*** –.167*** –.126*** –.147*** –.111***

Complex resources
Teacher use of time –.031*** –.027*** –.026** –.023*** –.021* –.019 –.016 –.013
Conventional teaching –.022** –.017** –.018* –.013** –.028** –.025** –.013 –.011
Innovative teaching .007 .005 .008 .005 .014 .013 –.005 –.005
Teacher control .033*** .028*** .017* .016* .020** .020** .017 .017
Teacher sense of efficacy –.019* –.013 .002 .005 –.004 .001 –.007 –.004
Department supports 

innovation .006 –.002 .007 –.002 –.002 –.010 .002 –.007
Conventional math teaching –.018* –.011 –.022** –.019** –.021** –.017 –.022** –.019**
Innovative math teaching .058*** .049*** .034*** .030*** .035*** .029*** .032*** .028***



Abstract resources
Positive school climate .037*** .026*** .046*** .036*** .055*** .040*** .027** .021*
Negative events at school –.031*** –.017* .006 .004 –.042*** –.025** –.024** –.009
College pressure –.006 –.006 –.010 –.010 –.007 –.006 –.017 –.014
Internal school control .001 –.005 .005 –.001 .002 –.005 –.001 –.005
Principal control –.012 –.005 –.016 –.009 .000 –.008 –.010 –.004
School attendance rate .034** .026*** .040*** .032*** .042*** .035*** .036*** .029***
Percent receiving school lunch –.032** –.016 –.036*** –.022** –.016 –.007 –.046*** –.034***
School problems (adminis-

tration-reported) –.005 .012 –.001 .005 .006 .007 –.023 –.014*

Exogenous school structure and policy
Private religious school .012 .013 –.028** –.009 .022* .014 .014 .019
Private nonreligious school .005 .008 –.040* –.029* –.001 .003 –.025 –.017
Magnet school –.006 –.007 –.013 –.012 –.012 –.015* –.014 –.015
Choice school .013 .015 .005 .004 .005 .006 .018 .019*
ADA –.466*** –.398*** –.311** –.287** –.283* –.221* –.370** –.319**
ADA-squared .487*** .411*** .329** .302** .326** .254* .396** .338**
State exit exam –.001 .012 –.012 .001 –.026 .010 –.016 –.007
District exit exam .012 .008 –.005 –.007 –.017 –.021* –.003 –.004
Competency tests –.025 –.022 .008 .016 .018 –.016 .013 .022

Observations 12,021 12,021 11,943 11,943 12,020 12,020 11,887 11,887
R-squared .53 .58 .45 .48 .43 .47 .41 .44

HEASP HOCASP CONTED

Independent Variable Spec. 1 Spec. 2 Spec. 1 Spec. 2 Spec. 1 Spec. 2

Simple resources
Pupil-teacher ratio –.009 –.008 –.012 –.009 –.012 –.010
Low teacher salary .022* .019 .011 .008 –.025* –.026*
High teacher salary –.015 –.012 .035** .033** .033** .037**



Table B.1 Continued

HEASP HOCASP CONTED

Independent Variable Spec. 1 Spec. 2 Spec. 1 Spec. 2 Spec. 1 Spec. 2

Compound resources
Teacher experience in secondary schools .010 .009 .002 .001 –.021* –.021**
Teaching in field of preparation .002 .001 .024** .022* .014* .014*
Planning time –.008 –.008 –.031** –.033** –.003 –.003
Staff development time .009 .009 .024* .023** .016 .017
General education track –.057*** –.042*** –.056*** –.041*** –.012 .001
Vocational education track –.044*** –.034*** –.097*** –.081*** –.040*** –.028**
Remedial education enrollment –.049*** –.042*** –.053*** –.045*** –.045*** –.036***

Complex resources
Teacher use of time .002 –.001 .021* .019* .001 .001
Conventional teaching –.008 –.009 .014 .014 –.018* –.016
Innovative teaching –.010 –.008 –.029** –.027** .003 .002
Teacher control .010 .011 .018 .019 –.012 .012
Teacher sense of efficacy –.001 .000 –.003 –.002 –.005 –.006
Department supports innovation –.002 .001 –.011 –.013 –.010 –.009
Conventional math teaching .005 .004 –.002 .001 .023** .023**
Innovative math teaching .024*** .027*** .036*** .022** .010 .008

Abstract resources
Positive school climate –.004 –.002 .033** .035*** .028** .032**
Negative events at school –.029*** –.030*** –.034** –.029** –.016 –.014
College pressure .004 .004 –.023** –.023** –.026** –.024**
Internal school control .002 –.000 –.021 –.022 –.004 –.007
Principal control –.005 –.004 –.011 –.009 .007 .009
School attendance rate .009 .010 –.009 –.010 .017 .018
Percent receiving school lunch –.001 –.005 –.047*** –.041*** –.025** –.029**
Frequency of school problems –.018 –.019 –.001 –.002 .007 .005



Exogenous school structure and policy
Private religious school .011 .005 .046*** .032** .022** .016
Private nonreligious school –.026 –.036 –.025 –.025 –.028 –.028
Magnet school –.010 –.010 –.010 –.009 –.014 –.014
School of choice .011 .011 .007 .008 .005 .006
Average daily attendance –.032 –.060 .111 .165 .155 .173
ADA-squared .075 .098 –.085 –.149 –.093 –.125
State exit exam –.009 –.006 –.013 –.010 .027 .027
District exit exam .000 –.002 –.009 –.008 .017 .014
Competency tests .027 .023 .017 .012 –.022 –.023

Observations 13,623 13,623 12,538 12,538 14,401 14,401
R-squared .44 .45 .21 .21 .22 .23

Independent Variable TOTCREDa ACPROa DIPLOMa ENR4YRa ENR2YRa

Simple resources
Pupil-teacher ratio .012 –.039* .050*** –.067*** .080***
Low teacher salary .089** .006 .015 .013 .008
High teacher salary –.011 .016 –.007 .013 –.017

Compound resources
Teacher experience in secondary schools .016 .001 .001 .020* –.011
Teaching in field of preparation .026 .006 –.018 .007 .008
Planning time .051 –.048** .016 .001 –.003
Staff development time –.027 –.032** –.006 –.015 .028**
General education track –.059*** –.161*** –.011 –.114*** .051***
Vocational education track .017 –.136*** .010 –.115*** .008
Remedial education enrollment –.041** –.092*** –.049*** –.093*** .021



Table B.1 Continued

Independent Variable TOTCREDa ACPROa DIPLOMa ENR4YRa ENR2YRa

Complex resources
Teacher use of time .015 –.009 –.010 –.017 .033**
Conventional teaching –.044** –.024* –.018 –.018 .025
Innovative teaching .021 .005 .026 .023 –.058***
Teacher control .047*** .013 .027 .020* –.006
Teacher sense of efficacy .028 .015 –.043*** .003 .002
Department supports innovation –.037** .027 –.001 –.004 –.005
Conventional math teaching –.027* –.023* .000 .003 .010
Innovative math teaching .005 .053*** .032* .025** –.022

Abstract resources
Positive school climate –.006 –.001 .004 –.009 –.022
Negative events at school –.019 –.030** .017 –.018* –.007
College pressure .016 .031* –.011 .002 –.010
Internal school control –.044 .008 –.007 .001 –.004
Principal control .037* –.030 .038* –.028* .007
School attendance rate .004 .005 –.010 .000 .007
Percent receiving school lunch –.034 –.027 –.067*** .011 –.049***
Frequency of school problems –.007 –.022 –.033 –.014 –.008



Exogenous school structure and policy
Private religious  school .084*** .074*** –.041** .043** –.019
Private nonreligious school –.122*** –.084*** –.014 .001 .010
Magnet school .023 .020 –.030 –.016 –.011
School of choice –.004 –.013 –.037* –.005 .009
Average daily attendance –.573 .529*** .033 –.045 –.166
ADA-squared .460 –.485*** –.077 .084 .145
State exit exam –.011 .066** –.022 –.009 –.051
District exit exam .027 .000 .037 –.022 .031
Competency tests .010 –.008 –.014 –.052* .125***

Observations 13,133 13,133 12,927 11,155 11,155
R-squared .31 .30 .28 .36 .07

Source: Author’s calculations.
aThese results are for specification 1 only.
Normalized beta coefficients: * significant at 10%; ** significant at 5%; *** significant at 1%



Table B.2 The Effects of Fiscal Variables on Effective School Resources

Current Percent Percent Percent Parent
Dependent Expenditures Instructional State Federal Contribution R- Number of 
Variables per Pupil Expenditures Revenue Revenue per Pupil Squared Observations

Simple resources
Pupil-teacher ratio –.234** –.035 .022 –.014 0 .29 11,325
Low teacher salary .382*** .059** –.087** –.114*** .038 .42 10,230
High teacher salary .472*** .073*** –.101*** –.195*** –.037* .62 10,144

Compound resources
Teacher experience in 

secondary schools .120*** .055** –.018 –.077*** .005 .16 6,681
Teaching in field of 

preparation .011 .028 –.049* .048* –.041* .07 6,666
Planning time .087** .023 –.063 .074* –.078*** .12 11,574
Staff development time –.027 –.052*** –.021 –.026 .023 .08 11,574
Student counseling .042*** .022* –.006 .045** –.002 .10 11,209
Extracurricular activities .032* –.015 .017* –.022 –.031*** .14 11,333
General track –.003 –.034** –.004 –.029 –.033** .10 10,945
Vocational track .038** .043** –.006 .050** .034** .15 10,945
Remedial education .003 –.011 –.021 .008 .015 .15 11,109



Complex resources
Teacher collaboration –.092*** –.011 –.063** –.035 .050** .25 6,570
Conventional teaching –.056** –.025 .031 .014 .003 .04 11,574
Innovative teaching –.052** .044 .010 .002 .007 .07 11,574
Teacher control .048* .088*** .010 .019 –.093*** .22 7,180
Teacher efficacy .026 .009 –.052* .019 –.033 .16 6,655
School and department 

support innovation .006 .028 –.090*** .0 .026 .24 6,588
Math teaching 

conventional –.035 .033* –.022 .024 –.010 .05 11,574
Math teaching 

innovative –.035 .025 –.029 .008 –.035** .08 11,574

Abstract resources
School attendance rate –.100** .040 –.071* –.029 –.113 .21 10,794
Positive school climate .033* .015 –.041** –.007 –.022 .15 11,453
Negative events –.017 –.029** –.004 –.006 .009 .20 11,450

Source: Author’s calculations.
Beta coefficients: *significant at 10%; ** significant at 5%; *** significant at 1%



Table B.3 The Effects of Family Background on Schooling Outcomes

MATH SCI READ HIST

Independent Variables Spec. 1 Spec. 2 Spec. 1 Spec. 2 Spec. 1 Spec. 2 Spec. 1 Spec. 2

Mother’s education less than high school –.025** –.010 –.031*** –.020** –0.008 .005 –0.008 –.001
Mother’s education some college 0.021* –.010 .026* –.003 0.019* –.009 0.021* –.007
Mother’s education BA or higher .105*** .006 .099*** .004 .097*** –.001 .111*** .011
Mother’s occupation unskilled .021** –.011 –.024** –.011 –.029*** –.015 –0.021 –.012
Mother’s occupation professional or

managerial –0.007 –.010 –0.010 –.010 0.001 –.001 0.004 .002
Income per dependent (adj.) .023** .002 0.015 .002 0.014 –.003 0.023* .010
College savings 0.008 –.001 0.011 .001 –0.005 –.011 0.003 –.003
Parent aspirations low –.088*** –.068*** –.063*** –.068*** –.075*** –.056*** –.060*** –.045***
Parent aspirations high 0.009 –.009 0.011 –.009 0.017 .001 0.020 .002
Female head of household –0.002 .000 –0.003 .000 0.008 .007 –0.015 –.016
Family changes –0.005 –.030 –0.017 –.003 –0.016 –.015 –0.014 –.013
Changed school –.025** –.017 –0.011 –.005 0.002 .005 0.002 .004
Language not English 0.010 .010 –0.022 –.013 –.043*** –.033** –0.011 –.006
Religious 0.002 .004 0.010 .011 .020* .018* 0.015 .016

HEDASP HOCASP CONTED

Independent Variables Spec. 1 Spec. 2 Spec. 1 Spec. 2 Spec. 1 Spec. 2

Mother’s education less than high school –0.011 –.008 0.022 .017 –0.008 –.003
Mother’s education some college –0.010 –.014 0.016 .006 .037** .026*
Mother’s education BA or highter .054*** .032** .059*** .036** .042*** .028*
Mother’s occupation unskilled 0.008 .008 –0.015 –.016 –.023* –.020*



Mother’s occupation professional or
managerial .005 .000 .011 .005 –.019 –.018

Income per dependent .031*** .022* .006 –.001 –.014 –.021*
College savings .000 –.004 –.001 –.003 .023* .019*
Parent aspirations low .019** .022** –.161*** –.151*** –.118*** –.106**
Parent aspirations high .522*** .494*** .050*** .043*** –.034*** –.044***
Female head of household –.005 –.011 –.010 –.013 –.023 –.023*
Family changes –.012 .008 .000 .004 .009 .001
Changed school .004 .003 –.023* –.024* –.007 –.003
Language not English .000 –.006 –.007 –.008 –.024 –.030*
Religious .019* .019* .024** .022** –.006 –.002

Independent Variables TOTCRED ACPRO DIPLOM ENR4YR ENR2YR

Mother’s education less than high school –.018 .024 –.031 .012 –.012
Mother’s education some college .068*** .021 –.004 .032** .026
Mother’s education BA or higher .104*** .088*** .012 .145*** –.032
Mother’s occupation unskilled –.032 –.019 –.002 –.004 –.041***
Mother’s occupation professional or

managerial –.022 –.011 .019 .004 –.019
Income per dependent –.028 .020 –.018 .019 .000
College savings .002 .033** .008 .053*** –.040***
Parent aspirations low –.020 –.053*** –.023 –.111*** .000
Parent aspirations high –.008 .030* .028 .030*** –.023
Female head of household –.066*** –.006 –.049*** .021** –.016
Family changes –.021 –.015 –.004 –.035*** .004
Changed school –.082*** –.027** –.058*** –.041*** .044**
Language not English .069** .002 .028 .021 .021
Religious –.002 –.020* .010 .016 –.015

Source: Author’s calculations.
Coefficients are beta coefficients: * significant at 10%; ** significant at 5%; *** significant at 1%



Table B.4 The Effects of Demographic Variables

Dependent Variables

Independent Variables MATHTS SCITS READTS HISTTS HED ASP HOC ASP CONTED

Male 
Spec. 1 .038*** .147*** –.117*** .072*** –.060*** –.193*** –.098***
Spec. 2 .090*** .196*** –.050*** .138*** –.007 –.154*** –.060***
Spec. 3 .068*** .115*** –.014 .082*** –.001 –.110*** –.050
Coef. 2/Coef. 1 2.36 1.33 .45 1.92 .117 .800 .61
Coef. 3/Coef. 1 1.78 .79 .12 1.14 .020 .57 .51

Black 
Spec. 1 –.228*** –.267*** –.197*** –.182*** .021 –.027 –.022
Spec. 2 –.111*** –.164*** –.099*** –.082*** .024 .020 .024*
Spec. 3 –.035*** –.081*** –.036*** –.032*** –.002 .013 .004
Coef. 2/Coef. 1 .49 .61 .50 .45 1.14 n.a. n.a.
Coef. 3/Coef. 1 .15 .30 .18 .18 n.a. n.a. n.a.

Latino 
Spec. 1 –.171*** –.193*** –.153*** –.153*** –.014 –.031** .009
Spec. 2 –.068*** –.074*** –.041*** –.038*** .002 .014 .062***
Spec. 3 –.024** –.029** –.009 –.009 –.001 .012 .047***
Coef. 2/Coef. 1 .40 .38 .27 .250 .12 .45 10.33
Coef. 3/Coef. 1 .14 .15 .06 .06 .29 .39 5.22

Asian 
Spec. 1 .053*** –.003 .015 .019 .075*** .044*** .048***
Spec. 2 .020* –.011 .009 .001 .006 .013 .035***
Spec. 3 .009 –.002 .021*** .003 .005 .005 .023***
Coef. 2/Coef. 1 .38 3.67 .60 .05 .08 .30 .73
Coef. 3/Coef. 1 .17 .67 1.40 .16 .07 .11 .48



American Indian 
Spec. 1 –.080*** –.081*** –.083*** –.081*** .001 –.010 –.024
Spec. 2 –.039*** –.042*** –.047*** –.045*** .001 .005 –.006
Spec. 3 –.011 –.022 –.019 –.024 –.001 .006 –.008
Coef. 2/Coef. 1 .490 .52 .56 .56 1.00 .50 .25
Coef. 3/Coef. 1 .14 .27 .23 .30 n.a. n.a. .33

Disabled
Spec. 1 –.069** –.089** –.093** –.074** .030 .003 –.019
Spec. 2 –.027** –.056** –.051** –.038** .023* .012 .010
Spec. 3 –.023 –.52** –.046** –.035** .024** .010 .010
Coef. 2/Coef. 1 .30 .62 .55 .51 .78 4.00 n.a.
Coef. 3/Coef. 1 .33 .58 .49 .47 .80 3.33 n.a.

Dependent Variables

Independent Variables TOT CRED ACPRO DIPLOM ENR4YR ENR2YR

Male 
Spec. 1 –.079*** –.069*** –.064*** –.063*** –.008
Spec. 2 –.041** –.042*** –.025* –.030*** –.021
Coef. 2/Coef. 1 .520 .610 .390 .48 2.63

Black 
Spec. 1 –.095*** –.049*** –.132*** –.046*** –.026**
Spec. 2 –.033 –.012 –.059*** .027** –.033**
Coef. 2/Coef. 1 .35 .24 .45 .59 1.26

Latino 
Spec. 1 –.052 –.089*** –.094*** –.093*** .042**
Spec. 2 –.018 –.035*** –.019 –.011 .015
Coef. 2/Coef. 1 .35 .39 .20 .12 .36



Table B.4 Continued

Dependent Variables

TOT CRED ACPRO DIPLOM ENR4YR ENR2YR

Asian 
Spec. 1 .077*** .057*** .024** .046*** .010
Spec. 2 .025 .028** .015 .001 –.001
Coef. 2/Coef. 1 .32 .49 .63 .03 n.a.

American Indian
Spec. 1 –.036 –.015 –.065*** –.048*** –.001
Spec. 2 –.029 .001 –.034** –.017* –.006
Coef. 2/Coef. 1 .81 .07 .52 .35 6.00

Disabled
Spec. 1 .013 .033 .009 –.046** .026
Spec. 2 .022 .042** .017* –.020 .025
Coef. 2/Coef. 1 1.69 1.27 1.89 .43 .96

Source: Author’s calculations.
Specification 1: Demographic variables only.
Specification 2: Demographic variables plus all school and nonschool resource variables.
Specification 3: Specification 2 plus lagged dependent variable (if available)
n.a. = not applicable because of sign reversal.



Table B.5 The Effects of Student Connectedness to Schooling

Dependent Variables

MATHTS SCITS READTS HISTTS

Independent Variables Spec. 1 Spec. 2 Spec. 1 Spec. 2 Spec. 1 Spec. 2 Spec. 1 Spec. 2

HMWRK .061*** .038*** .042*** .025*** .026*** .008 .015 .003
READ .010 –.001 .059*** .032*** .117*** .080*** .111*** .079***
COUNS .029*** .024** .025** .022** .032*** .027*** .035*** .031***
ACHELP –.029*** –.034*** –.041*** –.045*** –.046*** –.050*** –.025** –.030***
ATTPROB –.017 –.007 –.034*** –.023** –.018* –.009 –.026** –.013
ABSENT12 –.018** –.008 –.004 .001 .004 .007 –.016 –.012
BEHPROB –.016 –.005 –.008 –.001 –.004 .004 –.014 –.006
WRKHRS –.027*** –.025*** –.026*** –.023** –.028*** –.024*** –.019 –.017
EXTRACUR .014 –.005 –.018 –.029** –.034*** –.042*** –.026*** –.035***
OUTACT .092*** .063*** .092*** .068*** .071*** .045** .095*** .023***
TV .067*** –.040*** –.060*** –.035*** –.043*** –.022** –.033*** –.018
COLLPEERS .035*** .014 .020* .004 .033*** .015 .039*** .023**
DROPPEERS –.006 .001 –.023* –.016 –.022** –.012 –.015 –.007
GANG –.018 –.012 –.034*** –.027*** –.032*** –.024*** –.049*** –.040***
BABY –.010 .002 –.009 .001 –.024*** –.011 –.006 .004
VOCVAL –.041*** –.030*** –.044*** –.035*** –.060*** –.047*** –.051*** –.040***
AFFILVAL –.012 –.013 –.038*** –.036*** –.037*** –.035*** –.053*** –.050***
ESCAPVAL –.022** –.020*** –.003 .000 –.016* –.013 –.009 –.006
ALTRVAL –.054*** –.043*** –.025** –.019** .007 –.000 .005 .011



Table B.5 Continued

HEASP HOCASP CONTED

Independent Variables Spec. 1 Spec. 2 Spec. 1 Spec. 2 Spec. 1 Spec. 2

HMWRK .047*** .038*** .020 .021 .022** .019**
READ .021** .013 .002 –.001 .028** .030**
COUNS .019* .015 .028** .026** .052*** .050**
ACHELP .026** .020** .034*** .033*** .146*** .139**
ATTPROB –.012 –.009 .056*** .058*** .001 .006
ABSENT12 –.001 –.001 .006 .005 –.006 –.006
BEHPROB .018 .016 .005 .009 –.008 –.007
WRKHRS –.007 –.010 –.018 –.014 .006 .003
EXTRACURR .033*** .024*** .022 .014 .025** .015
OUTACT .050*** .043*** .018 .014 –.023*** –.027***
TV –.026*** –.024*** –.025** –.025** –.032*** –.033***
COLLPEERS .063*** .058*** .048*** .043*** .096*** .085***
DROPPEERS .006 .005 .013 .014 –.029* –.026**
GANG –.005 –.004 –.037*** –.035*** –.005 –.022
BABY –.012 –.009 –.024 –.021 –.041** –.037*



Independent Academic High School Enrolled in Enrolled in 
Variables Total Creditsa Programa Diplomaa Four-Year Collegea Two-Year Collegea

HMWRK .040** .001 .074*** .022** –.036**
READ .005 –.0098 –.016 –.022** .024**
COUNS .050*** .022* .054*** .024** .016
ACHELP .073*** .009 .061*** .083*** .010
ATTPROB –.096*** –.026** –.108*** –.016 –.006
ABSENT12 –.018 –.030*** –.062*** –.025*** –.017
BEHPROB –.101*** –.017** –.103*** –.038*** –.021
WRKHRS –.031** –.029*** .028 –.050*** .013
EXTRACURR .055*** .047*** .025* .043*** –.015
OUTACT .031** .025** .012 .060*** –.047***
TV –.030* –.007 –.019 –.024** –.013
COLLPEERS .004 .037*** .027* .066*** .004
DROPPEERS –.064*** .000 –.041*** .002 .002
GANG –.002 –.035*** –.002 –.038*** .036**
BABY –.050*** –.014** –.056*** –.033*** –.032***

Source: Author’s calculations.
Note: Specification 2 includes a lagged dependent variable.
a Results are for specification 1 only.
Beta coefficients: ***significant at 1%; ** significant at 5%; * significant at 10%
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Table B.6 The Parameters of Linear Growth Models

Math Reading Science

Spec. Spec. Spec. Spec. Spec. Spec.
1 2 1 2 1 2

cv (sch int) .159 .089 .127 .052 .113 .063
cv (sch slope) .206 .217 .273 .249 .270 .294
ρ (int, slope) .333 –.113 .267 –.102 .549 –.08

(Z value) (6.27) (–1.76) (4.06) (–1.14) (9.09) (–.91) 
cv (ind int) .267 .243 .259 .209 .196 .188
cv (ind slope) .477 .552 .800 .792 .639 .892
ρ (int, slope) .211 .095 .046 –.043 .234 .093

(Z value) (15.79) (6.91) (2.89) (–2.6) (13.59) (4.84) 
cv (ris) .085 .083 .120 .119 .114 .114
TIME (standard 3.06 2.57 1.47 1.45 1.118 .763

error) (.028) (.091) (.021) (.082) (.015) (.052)
Number of 

observations 40,693 40,693 40,703 40,703 40,526 40,526
–2 res LL 286,840 281,954 274,757 270,788 235,372 230,736
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Table B.6 Continued

Educational Occupational Continuing
History Aspirations Aspirations Education

Spec. Spec. Spec. Spec. Spec. Spec. Spec. Spec.
1 2 1 2 1 2 1 2

.069 .042 .385 .452 .156 .28 .062 .027

.238 .217 .707 .707 .385 .333 –.791 .782

.021 –.379 .071 –.894 –.4 –.671 .577 .414
(.37) (–5.22) (.49) (–2.72) (–1.38) (–1.33) (1.72) (.83)
.119 .112 1.088 2.857 .563 2.073 .178 .144
.472 .478 3.873 3.162 3.846 3.162 –7.906 4.518
.100 –.011 –.456 –.474 –.555 –.636 –.100 –.224

(5.71) (–.64) (–16.65) (–15.44) (–24.81) (–26.14) (–2.31) (–6.82)
.068 .067 1.042 1.042 .456 .44 .299 .277

1.25 1.22 .020 .022 .026 .029 –.004 .007
(.014) (.047) (.001) (.005) (.001) (.007) (.001) (.004)

40,355 40,355 43,126 43,126 34,313 34,313 43,578 43,578
224,993 220,755 54,957 43,969 46,134 43,195 31,031 25,869

Source: Author’s calculations.
Specification 1:Variation within individuals and within schools, with TIME only.
Specification 2:Variation within individuals and within schools, with TIME and all time-varying and
time-invariant independent variables.
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Table B.7 The Correlation Coeffıcients Between Slopes 
and Intercepts

Spec. 1 Spec. 2 Spec. 3 Spec. 4

Math
Among schools .333 –.073 .293 –.113

(6.27) (1.16) (5.61) (–1.76)
Among individuals .211 .140 .163 .095

(15.79) (10.31) (12.21) (6.91)
Reading

Among schools .267 –.044 .236 –.102
(4.06) (6.49) (3.50) (–1.14)

Among individuals .046 –.005 –.001 –.043
(2.89) (0.33) (0.09) (–2.6)

Science
Among schools .549 0 .484 –.08

(9.09) (0.01) (8.13) (–.91)
Among individuals .234 .137 .187 .093

(13.59) (7.44) (10.76) (4.84)
History

Among schools .021 –.351 .010 –.379
(.37) (5.35) (0.19) (–5.22)

Among individuals .100 .024 .048 –.011
(5.71) (12.30) (2.65) (–.64)

Educational aspirations
Among schools .071 –.671 –.079 –.894

(.49) (2.32) (0.26) (–2.72)
Among individuals –.456 –.480 –.456 –.474

(–16.65) (14.58) (18.16) (–15.44)
Occupational aspirations

Among schools –.400 –.447 –.707 –.671
(–1.38) (0.88) (2.14) (–1.33)

Among individuals –.555 –.699 –.669 –.636
(–24.81) (25.35) (25.35) (–26.14)

Continuing education
Among schools .577 .250 .365 .414

(1.72) (0.35) (2.01) (.83)
Among individuals –.100 –.224 –.209 –.224

(–2.31) (5.97) (4.40) (–6.82)

Source: Author’s calculations.
Note: Z-values are in parentheses.
Specification 1:TIME only.
Specification 2:TIME plus family background and demographic variables.
Specification 3:TIME plus school resources and student ability to benefit.
Specification 4:TIME plus all independent variables included.
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Table B.8 The Coefficients of Time-Invariant Variables

Independent 
Math Reading Science 

Variables Intercept Slope Intercept Slope Intercept Slope 

Male .644*** .253*** –1.487*** –.057* 1.088*** .277***
57.1% 15.3% 101.8%

Black –6.205*** –.430*** –3.725*** –.291*** –2.591*** –.450***
27.7% 16.4% 69.5%

Latino –3.616*** –.144** –1.856*** –.075 –1.358*** –.215***
15.9% 16.2% 63.3%

Asian American 2.551*** .238*** –.030 .203** .193 .005
37.3% 160.7% n.s.

American Indian –5.058*** –.487** –3.297*** –.276 –1.741*** –.334***
38.5% 33.1% 76.0%

Disabled –6.182*** –.756*** –4.214*** –.661*** –1.820*** –.483***
62.7% 62.7% 106.0%

Language not 
English 0.088 .114 –1.028*** .106 –.503*** .126***

n.s. n.s. #

Mother’s education 
low –1.443*** –.297*** –1.165*** –.113 –.406** –.163***

n.s. 161.0% 161.2%

Mother’s education 
middle 1.807*** .223*** 1.326*** .059 .707*** .063**

Mother’s education 
high 6.779*** .527*** 4.545*** .219*** 2.276*** .233***

31.1% 19.3% 40.9%

Materials 3.419*** .098 2.563*** –.095 1.302*** .159***
n.s. 49.0% 49.1%
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Table B.8 Continued

Educational Occupational Continuing
History Aspirations Aspirations Education

Intercept Slope Intercept Slope Intercept Slope Intercept Slope

.767*** .074*** –.040*** .001 –.160*** .006** –.021*** –.004**
38.6%

–1.738*** –.145*** .033*** .002 .020 –.003 .057*** –.009***
33.4%

–.959*** –.041 .015 –.001 –.001 –.002 .035*** .0004
17.1%

.250 .079 .049*** –.001 .021 –.002 .028** .003
n.s.

–1.677*** –.079 –.050* .009 –.039 –.009 –.012 –.011
n.s.

–1.644*** –.293** –.074** .038*** –.098* .008 –.089*** .010
71.2%

–.339** .151*** .040*** –.003 .053*** –.008 .039*** –.008**
##

–.577*** –.032 .009 –.012 –.030 .016** –.041*** .003
n.s.

.685*** .043** .026*** –.001 .046*** .002 .047*** .0004

2.232*** .174*** .124*** –.0005 .138*** –.006 .064*** –.0003
31.0%

1.375*** –.023 .167*** –.016*** .127*** –.013 .129*** –.003
n.s.

Source: Author’s calculations.
*** significant at 1%; ** significant at 5%; * significant at 10%; n.s. = not significant
# eliminates a gap of –.503 points
## reverses a gap of –.339 points to +.265 points



Table B.9 The Coeffıcients of Time-Varying School and Nonschool Resources

Reading Math Science History Educational Occupational Continuing
Independent Variables Test Test Test Test Aspirations Aspirations Education

School resources
Simple

Low teacher salary –.022 .018 .023*** .006 .0002 .001 .001
Pupil/teacher ratio –.026*** –.047** –.021*** .005 –.001** –.001** .001***

Compound
Experience of first teacher .001 .003 .004** .006** .0002 .0001 .0004**
Experience of second teacher –.006 .001 –.002 .003 .0001 .0002 –.0001
First teacher teaching in-field .285** .152 .187*** .011 .021** .055** .005
Second teacher teaching in-field .364*** .567*** .253*** .119 .001 .019* –.012**

Complex
TimeStruc –1.543*** –2.297*** –1.078*** –.733*** –.029 –.049 –.020

Abstract
School climate 3.387*** 2.487*** 2.151*** 1.473*** .172*** .096*** .121***
Negative events –1.726*** –1.174*** –.726*** –.640*** –.040*** –.099*** –.004
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Family background
Parent aspirations low –.992*** –.781*** –.586*** –.570*** –.045*** –.166*** –.147***
Parent aspirations high .386*** .128* .312*** .349*** .424*** .062*** –.001
Income per dependent .014*** .012*** .009*** .009*** .001*** .001*** .0004***

Student connectedness to schooling
Outside activities .614*** .894*** .541*** .063 .127*** .042*** .074***
TV –.183*** –.192*** –.111*** –.028** –.005*** –.006*** –.004***
Homework .035*** .047*** .025*** .024***
Work hours –.009*** –.008*** –.004** .002
Attendance trouble –5.810*** –4.247*** –3.166*** –3.736*** –.071*** .057 –.347***
Total absences –.011** –.037*** –.012*** –.008** –.001*** –.0001 .0003

Exogenous
ADA –2.239*** –2.209*** –.739* –.208 –.081** .071 –.083***
ADA-squared .198*** .218*** .075** .001 .007** –.003 .006***

Source: Author’s compilation.
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