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Abstract
This study investigates whether adequate yearly progress (AYP) status, 
locale, and sector—common variables used to judge the quality of schools—
accurately signal true differences in instructional practices in high school 
mathematics and science. Using data from the High School Longitudinal Study 
(HSLS), we find the school-to-school variation in instructional practices to 
be minimal. Controlling for a variety of school and teacher characteristics, 
we find that there is no difference in the use of developmental instruction 
between schools that make AYP and schools that do not, urban and 
nonurban schools, and public and private schools.
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Recent policy changes, such as the school choice reform movement and No 
Child Left Behind (NCLB), have led educators, parents, and the general 
public to view schools as critically variable in their effects on student learn-
ing. Although schools do differ somewhat, these policies have likely exac-
erbated perceptions of school-to-school differences in quality (Kelly & 
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Majerus, 2011). NCLB, through the adequate yearly progress (AYP) crite-
ria, attempts to quantify and clarify these differences in school quality. 
Making AYP is a way for a school to signal that they are of high quality—
leaving the multitude of schools labeled “failing” every year with the bur-
den of raising achievement, while convincing parents and the public that 
they are still high-quality schools worthy of sending their children to. 
However, recent studies show that while absolute levels of student achieve-
ment may vary, learning rates during the school year between students of 
different background characteristics, and their schools, are quite similar 
(Downey, von Hippel, & Hughes, 2008; McCoach, O’Connell, Reis, & 
Levitt, 2006). The observed similarity in learning rates across schools 
strongly suggests that instructional practices in so-called “failing” schools 
may in reality be quite similar to the instruction seen in the schools that 
higher achieving students attend. In this study, we examine school-to-
school variation in instructional approaches used in high school mathemat-
ics and science, and whether or not those instructional approaches are 
associated with school-level variables.

In examining teacher instructional approaches, we draw from the grow-
ing literature that supports the idea that, within schools, teacher quality is an 
important predictor of student achievement (Konstantopoulos, 2012; Nye, 
Konstantopoulos, & Hedges, 2004; Rockoff, 2004), and that different 
instructional practices have a disparate impact on student achievement 
across varying grade levels and subjects (Guarino, Hamilton, Lockwood, & 
Rathbun, 2006; McCaffrey et al., 2001; Von Secker & Lissitz, 1999). Do 
students who attend different types of schools have widely varying access to 
instructional practices that promote engagement and achievement growth? 
Can the observable qualities of a school that are often used to evaluate 
schools—AYP status, urban versus nonurban, and sector—strongly signal 
real differences in instructional quality?

First, we review the literature on school-to-school variation in instruction 
in general, as well as the link between instructional practices and student 
achievement in high school math and science specifically. Next, we consider 
the effect of instruction on student engagement and subsequent academic 
achievement. Then we review what is known about the effects of AYP status, 
locale, and sector on teacher instructional practices. Last, using the High 
School Longitudinal Study (HSLS), we present means-as-outcomes regres-
sion models investigating school-to-school differences in instruction. We 
consider three broad patterns of instruction: developmental instruction (Kelly, 
2009; Metz, 1978; Pace & Hemmings, 2007), disciplined inquiry (Newmann, 
Marks, & Gamoran, 1996), and an emphasis on standardized test preparation. 
Developmental instruction refers to an engagement-focused approach to 
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instruction emphasizing self-directed, interactive classroom tasks where the 
teacher is responsive to student ideas, relinquishing some authority over the 
direction of learning in the classroom. Disciplined inquiry consists of instruc-
tion featuring three interrelated emphases: connecting to students’ prior 
knowledge, developing an in-depth understanding of topics, and elaborately 
communicating this understanding. These abstracted instructional typologies 
parallel others used in research on students’ access to high-quality instruction 
(e.g., Gamoran & Carbonaro, 2002; Kelly, 2009; Kelly & Majerus, 2011; 
Raudenbush, Rowan, & Cheong, 1993) and are discussed in greater detail in 
the “Method” section.

School-to-School Variation in Instructional 
Practices

A growing body of research supports the idea that, within schools, teacher 
quality is an important component of student achievement. Konstantopoulos 
(2012), in summarizing the literature on teacher effects, noted that while 
“there are substantial differences among teachers in their ability to produce 
achievement gains” (p. 45), the difference in gain scores is not consistently 
linked to observable teacher characteristics such as education, experience, 
licensure, or salary. One possibility is that it is the type of instruction that 
teachers choose to use that primarily contributes to student achievement, 
rather than basic presage characteristics (Dunkin & Biddle, 1974; Wayne & 
Youngs, 2003).1 Aggregating this hypothesis to the school level, it seems 
likely that even if schools differ considerably in basic observable measures 
of teacher quality (e.g., Lankford, Loeb, & Wyckoff, 2002), actual instruc-
tional differences might be much more modest, or differ in ways that are not 
easy to predict.

Prior research on school-to-school differences tends to focus on student 
achievement outcomes rather than more closely examining instructional 
processes and generally finds that the majority of variation in student 
achievement lies within, not between, schools (Coleman et al., 1966; 
Scheerens & Bosker, 1997). This remains the case even when examining 
sector differences in achievement between public and private schools 
(Carbonaro, 2006; Carbonaro & Covay, 2010; Lubienski & Lubienski, 
2013). Similarly, studies that have investigated school-to-school variation in 
instructional practice have found that most variation in use of instructional 
practices lies within, not between, schools (Gamoran & Carbonaro, 2002; 
Kelly, 2010a; Kelly & Majerus, 2011; Raudenbush et al., 1993). These stud-
ies primarily focused on English language arts instruction, and generally 
found little variation in students’ access to different types of instructional 
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practices, with the between-school variance in teacher instructional prac-
tices ranging from 5% to 25%. Within schools, it was often differences in 
track level of courses (e.g., regular vs. honors English) that accounted for 
the variation in instruction (Gamoran & Carbonaro, 2002; Raudenbush 
et al., 1993).

One study that examined math and science instruction at the secondary 
level found that the variation in instructional practices in math and science 
was much lower than those found in English (Raudenbush et al., 1993). In 
this study, the focus was on the emphasis of higher order thinking skills  
in instructional goals. Raudenbush et al. found less than 1% of the variance 
in math instruction to be between schools, and only 1.4% of the variance to 
be between schools in science. However, the effect of tracking had a strong 
effect on the instructional practices of teachers, with teachers emphasizing 
more higher order skills in the honors classes than either academic or nonaca-
demic classes. Thus, it was not the school the teachers were placed at, but the 
track of the class they were teaching, that influenced their instructional 
decisions.

Likewise, Kelly (2010b) investigated differences in the use of develop-
mental instruction in mathematics in public and Catholic schools. This study 
found that the school-level variance in mathematics instruction was approxi-
mately 6% of the total variance across teachers. In general, teachers were not 
using much developmental instruction; however, Catholic school teachers 
were less likely to report using developmental instruction than their public 
school counterparts.

In all, the limited evidence reviewed here suggests school-to-school dif-
ferences in instructional practice are relatively modest. Yet, in high school 
mathematics and science, the limited variation that is observed does appear 
to translate into differences in student learning. McCaffrey et al. (2001) 
examined the effects of instructional practice on high school math achieve-
ment. In this study, two types of instructional practices were defined: a 
“Reform Practices” scale that measured inquiry-based instruction, and a 
“Traditional Practices” scale that included teacher-centered activities such 
as worksheets, textbooks, and multiple-choice tests. Results showed a posi-
tive effect of the use of reform practices when teaching integrated math 
classes but not traditional ones, such as content-specific classes like algebra 
or geometry.

As in math, choice of instructional approach in high school science is also 
related to student achievement (Von Secker & Lissitz, 1999). Using data from 
the High School Effectiveness Survey, part of the National Educational 
Longitudinal Study, Von Secker and Lissitz found that two instructional prac-
tices, emphasizing laboratory inquiry and decreasing teacher-centered 



Northrop and Kelly 595

instruction, were associated with higher science achievement. Surprisingly, 
emphasis on critical thinking was not positively associated with higher sci-
ence achievement.

Developmental Instruction and Quality of Learning 
Environment

Developmental instruction is a student-centered approach (Cuban, 1993) to 
teaching that centers on increasing student engagement with their course-
work. In developmental instruction, opportunities for self-direction, student 
choice, and interaction with peers serve as mechanisms to promote interest 
and concentration in instructional content (Metz, 1978). Developmental 
instruction, with its focus on student interest, student choice, and student 
interactions, influences academic achievement primarily through the mecha-
nism of student engagement.

Elements of developmental instruction that are positively associated with 
increased student engagement include positive teacher–student relation-
ships, creating a sense of community and belonging, and assigning challeng-
ing and interesting tasks (Shernoff, 2013). In turn, increased student 
engagement is correlated with academic outcomes both directly, through 
academic engagement that encompasses behaviors such as paying attention, 
completing homework, and participating in class, and indirectly, through 
affective engagement that creates a sense of belonging and being valued in 
the classroom (Finn & Zimmer, 2012). Evidence from a recent meta-analy-
sis supports the idea that positive student–teacher relationships are associ-
ated with both increased student engagement and academic achievement in 
high school (Roorda, Koomen, Spilt, & Oort, 2011). In addition to academic 
achievement, student engagement at the high school level is associated with 
other important outcomes, including decreased drop-out rates (Archambault, 
Janosz, Fallu, & Pagani, 2009; Rumberger & Rotermund, 2012) and 
decreased participation in high-risk activities, such as drug use (Griffiths, 
Lilles, Furlong, & Sidhwa, 2012).

More recently, empirical data from the Measures of Effective Teaching 
(MET) project directly link components of developmental instruction to 
increased student learning. Teachers who received more favorable results on 
student surveys that measured such concepts as student interest and engage-
ment (“I like the way we learn in this class”) as well as being valued as par-
ticipants (“My teacher wants us to share our thoughts”) had students who 
learned the most (Measures of Effective Teaching Project, 2012a). In regard 
to math achievement, students whose teachers scored in the top 25% on stu-
dent evaluations learned the equivalent of 4.6 months more than students 
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whose teachers scored in the bottom 25% on student evaluations (Measures 
of Effective Teaching Project, 2012a).

Do Observable School Characteristics Signal 
School Quality?

AYP Status

Accountability systems are designed to increase student achievement, in part 
by spurring teachers at “failing” schools to change instructional practices. By 
exerting pressure on the school and teachers, accountability systems seek to 
change teachers’ behaviors by creating incentives for teachers to teach a cer-
tain way and cover specific content (Hamilton, 2003; Hamilton, Stecher, & 
Yuan, 2008; Kelly, 2012). In addition, AYP status for a given school, at any 
one point in time, is intended to serve as a signal to parents and others of the 
quality of instruction typical in that school.

In states that adopted accountability systems tied to standardized testing 
earlier than the federal law required, such as Kentucky, teachers reported 
substantially changing the time allotted to tested curriculum and their instruc-
tional practices in response to the standardized test (Stecher, Barron, 
Kaganoff, & Goodwin, 1998). In the case of Kentucky, eighth-grade mathe-
matics teachers reported increasing the amount of time spent on statistics, 
probability, and algebra, as well as increased time on instructional strategies 
aligned with the assessments, including open response questions and real-
world applications, demonstrating mathematical ideas, and making cross-
curricular connections. In Kentucky, in the late 1990s, teachers said that the 
assessments were the “most potent influence on instruction in math” (Stecher 
et al., 1998, p. 74).

Later studies, aimed specifically at studying the accountability pressure 
exerted by NCLB through the mechanism of AYP status, also found that the 
pressures exerted can lead teachers to change their behaviors in the class-
room. This pressure can lead to both desirable and undesirable changes in 
teacher practices (Hamilton, 2003; Hamilton et al., 2007). In examining the 
math and science instruction of seventh- and eighth-grade teachers, Hamilton 
et al. found that desirable changes include aligning instruction with standards 
and changing instructional practices, while undesirable changes included a 
narrowing of the curriculum, instruction geared toward tested topics, using 
formats that mimicked the testing format (such as an increased use of multi-
ple-choice tests), and focusing on students near the proficiency cut score.

In middle school math and science, instructional practice change stem-
ming from AYP pressure included more use of reteaching math topics when 
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students had not mastered them and emphasizing individual instruction 
based on assessment data (Hamilton et al., 2007). A small percentage of 
teachers, 9% to 12% depending on the state, reported using less extended 
math investigations or projects. In addition, teachers’ use of test-focused 
instructional practices was higher in schools that felt pressure to make AYP 
(Hamilton, 2012).

Although AYP pressure may induce change in teacher instructional prac-
tices, it may also be the case that an observed relationship between AYP 
status and instruction primarily reflects differences in school and district 
inputs, including resources, teacher quality, or the sociodemographic com-
position of students. In particular, AYP status is often a function of student 
composition, not teacher instructional practices. Schools with high popula-
tions of Black and Latino students, and schools with high poverty rates, are 
less likely to make AYP (Kim & Sunderman, 2005). Although schools that 
make AYP and schools that do not make AYP exhibit similar rates of 
improvement in their mean proficiency levels (Kim & Sunderman, 2005), 
schools that do not make AYP have considerably lower student achievement 
at the start. That is, schools that do not make AYP fail to do so primarily 
because their students enter school with lower rates of academic proficiency, 
not because of differences in teacher instructional quality. In addition, at the 
high school level, making AYP also reflects school characteristics (Balfanz, 
Legters, West, & Weber, 2007). In a comparison of 2,030 low-performing 
high schools, Balfanz et al. found that low-performing high schools were 
more likely to make AYP if they were smaller in overall size, had smaller 
teacher–student ratios, had fewer subgroups for accountability, and were 
located in the rural South.

Although we do not expect large differences in instructional practice as a 
result of AYP status, such policy designations do exert real external pressure 
on educators; thus, we hypothesize that students attending a school that did 
not make AYP may have a heavier emphasis on standardized test preparation 
and less access to developmental instruction than students attending schools 
who did make AYP.

Additional School-Level Signals: Urbanicity and Sector

In addition to AYP status, locale and sector are often used as proxies for 
school quality. Parents often seek to find good public schools through the 
mechanism of buying a home in a particular neighborhood (Holme, 2002), 
with higher home prices for schools that have higher test scores (Black, 1999; 
Figlio & Lucas, 2004). Moreover, when moving, parents prefer to move to 
school districts receiving a higher “report card” rating (Figlio & Lucas, 
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2004). Because urban schools are less likely to make AYP (Balfanz et al., 
2007), it is likely that there is a perception that urban schools are lower qual-
ity schools than their nonurban, and more highly rated, counterparts.

In addition to public perception based on locale alone, instructional prac-
tices in urban schools may be seen as less effective than in other schools. 
Although culturally responsive classroom management (Milner & Tenore, 
2010), which includes teachers understanding their students’ interests outside 
of the classroom and valuing students’ input inside of the classroom, suggests 
that developmental instructional practices are important for urban students, 
unfortunately there is evidence that suggests that urban schools are more 
likely to use a scripted curriculum (Milner, 2013). These scripted curriculums 
limit teachers’ instructional practices by removing teacher professional judg-
ment and teacher choice from the classroom. In particular, math instruction in 
urban schools tends to be implemented in a way that does not allow for rigor-
ous discussion of mathematical concepts (Boston & Wilhelm, 2017). Thus, 
we hypothesize that students attending an urban school may have less access 
to developmental instruction and disciplined inquiry than their nonurban 
counterparts, although we would expect any differences to be small. Prior 
research on teacher instructional practices in minority, high poverty schools 
suggests that while teachers do use less interactive discourse and more seat-
work, overall instructional differences are minimal (Kelly, 2010a).

Likewise, sector is also used as a proxy for quality, with parents choosing 
private schools, particularly secondary schools, as a way to position their 
children for entrance to elite colleges (Weis, Cipollone, & Jenkins, 2014). 
While students who attend private school are more likely to take more rigor-
ous math courses such as precalculus and calculus in the higher grades 
(Carbonaro & Covay, 2010), this specific instance of rigor may not be indica-
tive of global differences in instructional environment. Indeed, prior research 
suggests private school students may be exposed to a more traditional school-
ing experience than their public school counterparts. Using the Chicago 
School Study Data, Kelly (2010b) found that Catholic school teachers were 
less likely to use developmental instruction than public school teachers. 
Similarly, in elementary school mathematics, teachers in Catholic schools 
were more likely to use traditional methods such as textbooks and work-
sheets, than more reform-oriented methods such as using manipulatives, 
small group work, or discussing solutions and writing about how they solved 
problems (Lubienski & Lubienski, 2013). Likewise, there are also differ-
ences at the high school level; students taking more traditional, subject- 
specific math courses such as Algebra 1 or geometry are more likely to have 
teacher-centered, traditional instructional practices than students in integrated 
math courses (McCaffrey et al., 2001). Building on Kelly’s (2010b) findings 
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from Chicago, it is possible that the HSLS students attending private schools 
have less access to developmental instruction than their public school coun-
terparts. However, an alternate explanation is that in the more recent HSLS 
data, because teachers in private schools are not constrained by standardized 
tests or state-specified curriculum, they may have more freedom to follow 
student interest when planning their lessons.

In all, based on our review of the prior literature, we expect to find that 
differences between schools in teachers’ instructional practices are mini-
mal compared with the much larger variation within schools. In addition, 
we hypothesize that observable characteristics, such as AYP status, locale, 
and sector will be only weakly related to measures of instructional quality, 
if at all.

Data and Method

In this article, we use the restricted-access HSLS base year data from 2009, a 
large, nationally representative study which included approximately 25,000 
students in Grade 9 enrolled in 950 schools.2 This study includes surveys of 
students, teachers, parents, school administrators, and school counselors, 
with a focus on math and science. In the base year, both math and science 
teachers were surveyed about their classroom practices, as well as their 
teacher beliefs and their opinion of their working conditions.

Our analytic sample includes all 950 schools, of which 770 are public 
schools and 180 are private schools. Instructional variables reported at the 
student and teacher level were aggregated to the school level; the school 
administrator questionnaire provided detailed information about the demo-
graphics and conditions of the school, including AYP status. Weights at both 
the student and school level (Ingels et al., 2011) make the results nationally 
representative of ninth-grade students in 2009 to 2010.3

Dependent Variables

To examine school-to-school differences in instructional practices, three types 
of instructional practices were identified from student and teacher question-
naires: developmental instruction, disciplined inquiry, and standardized test 
preparation. In so doing, we map these theoretical constructs onto existing vari-
ables in a secondary analysis, and although we chose three specific constructs 
as instructional measures, the variables pertain to general instructional con-
cepts found in many conceptual frameworks. We report basic descriptive dif-
ferences in each of these instructional constructs across schools. However, in 
the multivariate analysis of school-to-school differences, due to measurement 
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concerns with the items used to identify disciplined inquiry and standardized 
test preparation, we focus solely on the developmental instruction construct.

The developmental instruction items used here come from the student 
surveys, and focus on the incorporation of student ideas into instruction and 
efforts to capture student interest: “your teacher values and listens to stu-
dents’ ideas” and “your teacher makes math [science] interesting.” The 
alpha reliability for the math developmental instruction measure is .719; for 
science .716.

In disciplined inquiry, teachers focus on connecting to prior knowledge, 
developing in-depth understanding of topics, and sharing conclusions through 
elaborated communication (Newmann et al., 1996). Measures of disciplined 
inquiry come from the teacher surveys, and focused on measuring the in-
depth understanding and elaborated communication aspect of disciplined 
inquiry. The math construct included five statements, including focusing on 
reasoning mathematically, connecting mathematics ideas to one another, and 
explaining ideas effectively (α reliability = .787). The science construct 
included three statements, including evaluating arguments on scientific evi-
dence, communicating science ideas effectively, and understanding the rela-
tionship between science, technology, and society (α reliability = .661).

Standardized test preparation refers to increased use of test preparation 
tactics, such as reallocating instructional time to tested content, redesigning 
classroom materials to mimic the format of the high-stakes test, and teaching 
test-taking strategies (Hamilton et al., 2007; Hamilton et al., 2008). Measures 
of standardized test preparation come from the teacher surveys. Teachers 
were asked directly how much emphasis they placed on preparing students 
for standardized tests. Although prior research shows the accountability 
movement has increased use of test preparation in classrooms (Hamilton 
et al., 2007; Hamilton et al., 2008), we found a small positive correlation 
between the use of test preparation and both developmental instruction (r = 
.120) and disciplined inquiry (r = .180) in math. Likewise, there is a small 
positive correlation between test preparation and both developmental instruc-
tion (r = .070) and disciplined inquiry (r = .129) in science. It may be that 
effective teachers are able to integrate test preparation into their classrooms 
without sacrificing the time spent using more student-centered, engagement-
driven instructional practices.

Table 1 presents the mean and standard deviation of the three instructional 
scales, and illustrates some limitations of the disciplined inquiry and standard-
ized test preparation measures. First, both the disciplined inquiry and stan-
dardized test preparation variables had means that were highly skewed toward 
the maximum value of the measurement scale, and thus also had limited vari-
ability (relative to the mean). We do not report the coefficient of variation  
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(SD/mean) in Table 1, but such calculations illustrate the compression of the 
responses at the top of the distribution. Although the SD of the developmental 
instruction scale is lower in the absolute sense than the disciplined inquiry 

Table 1. Teacher Instructional Practice Measures.

Instructional 
practice α Ma (SD) Items

Math
 Developmental 

instruction
.71

(2 items)
2.07 (.283) Your math teacher values and listens 

to students’ ideas. Your math 
teacher makes math interesting.

 Disciplined 
inquiry

.79
(5 items)

3.20 (.316) Teaching students to reason 
mathematically. Teaching students 
how mathematics ideas connect with 
one another. Teaching students the 
logical structure of mathematics. 
Teaching students about the 
history and nature of mathematics. 
Teaching students to explain ideas in 
mathematics effectively.

 Standardized 
test prep

(1 item) 3.24 (.552) Preparing students for standardized 
tests.

Science
 Developmental 

instruction
.72

(2 items)
1.98 (.302) Your science teacher values and listens 

to students’ ideas. Your science 
teacher makes science interesting.

 Disciplined 
inquiry

.67
(3 items)

3.19 (.413) Teaching students to evaluate 
arguments based on scientific 
evidence. Teaching students how 
to communicate ideas in science 
effectively. Teaching students about 
the relationship between science, 
technology, and society.

 Standardized 
test prep

(1 item) 3.09 (.687) Preparing students for standardized 
tests.

Math/science combined
 Developmental 

instruction
.61

(4 items)
2.03 (.218) Your math teacher values and listens 

to students’ ideas. Your math 
teacher makes math interesting. Your 
science teacher values and listens to 
students’ ideas. Your science teacher 
makes science interesting.

aMs and SD reported at the school level. Scale range is 1 to 4.
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scale, in both subjects it is actually larger relative to the mean. We suspect that 
the disciplined inquiry items, which come from the teacher surveys, suffer 
from social desirability bias, where teachers know that they are supposed to 
report, for example, that they “teach students how mathematics ideas connect 
with one another.” Standardized test preparation is measured by a single item, 
and the high mean value may reflect simply the reality of teaching in an era of 
test-based accountability; the overwhelming majority of teachers report 
engaging in moderate to heavy test preparation. With only a single item sum-
marizing the extent of a teacher’s test preparation, it is difficult to interpret 
what the limited variability in these responses might mean.

In contrast, the developmental instruction items are centered in the middle 
of the response distribution, and illustrate somewhat more variability across 
teachers. To summarize instructional differences across schools, we created a 
combined math and science scale capturing the average use of developmental 
instruction across subjects in the same school. Alpha reliability for the com-
bined scale, which included four statements, is .605.

Independent and Control Variables

In examining school-to-school variations in instructional practice, we exam-
ine three primary school-level variables that may be related to teachers’ 
instructional practices, AYP pressure, urbanicity, and sector, while control-
ling for student and teacher characteristics aggregated to the school level.

Our measure of AYP status comes from the administrator survey, which 
specifically asked, “Is your school currently identified as in need of improve-
ment due to Adequate Yearly Progress (AYP) requirements?” A dichotomous 
variable was created, with one representing a school that was in need of 
improvement at any of the five levels (School Improvement Year 1, School 
Improvement Year 2, corrective action, restructuring, and implementation of 
restructuring). Of the 770 public schools in the sample, 410 had met AYP 
requirements, 250 schools were facing sanctions of some type; and 110 
schools had missing data on this variable. Of the schools facing AYP sanc-
tion, 80 schools were in Year 1, 80 schools were in Year 2, 50 schools were in 
Year 3, 20 schools were in Year 4, and 20 schools were in Year 5.

Our measure of urbanicity comes from the HSLS variable X1LOCALE, 
which divides schools into four categories: city, suburb, town, and rural. We 
created a dummy variable, with “city” schools being coded a 1 and “suburb,” 
“town,” and “rural” schools being coded a 0. In this sense, we are conceptual-
izing an urban school by their physical location, not by the characteristics of 
the student body or the challenges, real or perceived, that teachers encounter, 
such as an increased English language learner (ELL) population, higher rates 
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of student poverty, or a lack of parental involvement and support (Milner, 
2012). Our measure of geographic locale is a summary measure of urbanicity 
that yields a heterogeneous mix of schools, not all of which necessarily have 
factors evocative of urban schools, such as a high proportion of poor minority 
students or more challenging student behaviors.

School sector refers to the distinction between public and private schools, 
and differences in governance, religious affiliation, and program emphasis 
within those sectors. Schools were divided into mutually exclusive catego-
ries: traditional public schools (690 schools); charter schools (20 schools); 
public schools with a special math and science focus (10 schools); public 
schools with an unknown focus (50 schools); private schools, including both 
secular and religious affiliations (170 schools); and private schools with an 
unknown focus (10 schools). There are no private schools with a special math 
and science focus in this sample.

Control variables include a number of observable characteristics at both 
the school and teacher level. School characteristics include achievement con-
structs, school demographics, and school climate. Achievement and related 
measures of course taking and school progress include the average math 
achievement score, the percentage of students taking Advanced Placement 
courses, and the percentage of students who need to repeat ninth grade. 
School demographic measures include the racial composition of the student 
body, the mean socioeconomic status (SES) of the student body, the percent-
age of students on free and reduced lunch and those living below the poverty 
line, and the percentage of special-needs students such as special education 
students and ELLs. In addition, educational expectations are measured by a 
dichotomous variable capturing whether or not the student (or his or her par-
ents) expected the student to complete at least a 4-year college degree. School 
climate is measured by a scale variable that captures the principal’s percep-
tion of the level of violence and feeling of safety at the school (Ingels et al., 
2011). While the majority of the observable school characteristics were 
reported at the school level on the administrator’s questionnaire, measures of 
gender, math score, SES, poverty, and student and parent educational expec-
tations were aggregated to the school level from the student-level data.

Teacher characteristics include gender and race, as well as information 
about the teachers’ certification, education level, and years of experience in 
teaching at the current school. In addition, there are five scales measuring 
teacher attitudes and perceptions of working conditions at their school. These 
scales include Teacher’s Perceptions of Expectations of the School’s Students, 
Teacher’s Perceptions of Professional Community, Teacher Self-Efficacy, 
Teacher’s Perceptions of Principal Support, and Teacher’s Perceptions of 
Collective Responsibility (Ingels et al., 2011). At the school level, aggregate 
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teacher characteristics were taken from the student-level file, such that the 
results are representative of students’ instructional experiences rather than a 
simple equally weighted count of teachers.

An additional limitation is the survey-based measurement of instructional 
practice in the HSLS data. Many of the variables come from teacher reports, 
and it is possible that due to social desirability bias, teachers overreported 
their use of disciplined inquiry and underreported their use of standardized 
test preparation. This concern is supported by the high means and limited 
variability in the disciplined inquiry and standardized test prep scales (see 
Table 1). Thus, as stated previously, we excluded those measures from our 
regression analysis. We have greater confidence in our third measure of 
instructional practice, the developmental instruction scale, because it relied 
on student reports of engagement and interest in their math and science 
classes, and thus is unlikely to suffer from the same level of social desirabil-
ity bias (this is reflected in the mean in Table 1). In addition, research from 
the MET project found that student perceptions of teacher effectiveness are 
linked to student achievement growth (Measures of Effective Teaching 
Project, 2012a).

To summarize, although the measures of instructional practices are lim-
ited in several ways, the HSLS data represent an impressive number and 
range of schools, with reliable measures of a variety of school-level char-
acteristics that go beyond what is typically available in state and local 
databases. Thus, in all, these data present an important, but limited, snap-
shot of school-to-school differences in instruction in the era of test-based 
accountability.

Method

We first present a descriptive analysis of the school-to-school variation in stu-
dents’ access to the three instructional practices, beginning with an analysis of 
variance that decomposes the variance of instructional practice into between- 
and within-school components. Next, we explore the differences in instructional 
practice using a series of t tests to examine differences by observable school and 
teacher characteristics at the school level. Last, we use a series of means-as-
outcomes regression models (Raudenbush & Bryk, 2002), which describe 
school-to-school differences in developmental instruction as a function of 
school and teacher characteristics. These models were calculated using Stata’s 
mixed command (Rabe-Hesketh & Skrondal, 2012), with the outcome variable 
measured at the student level, and all the predictor and control variables mea-
sured at the school level. The equations for the mixed-level model thus become
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Y rij j ij= +β0 ,

β0j = ƴ00 + ƴ01 (Mean School and Teacher Characteristics) ++ ƴ0Q + µ0j,

where Yij is the exposure to the instructional practice for student i in school j, 
β0j is the true mean level of instructional practice at school j, and rij is the error 
term. In the Level 2 equation, ƴ00 is the intercept, ƴ01 through ƴ0Q are the coef-
ficients for the school and teacher characteristics aggregated to the school 
level, and µ0j is the error term. A series of four models were run, with the first 
model including only the main predictor variable (AYP status, urbanicity, or 
sector). The second model controlled for school characteristics, the third 
model controlled for teacher characteristics, and the fourth was the full model.

In running our regressions, we used Stata’s MI command for multiple 
imputation with five sets of data to handle missing data (Acock, 2012). We 
did not impute values for our key independent variables, instead creating a 
category for unknown school type and unknown AYP status.

Results

Variation in Instructional Practices Between and Within Schools

Table 2 presents a decomposition of variance analysis for the three instruc-
tional measures, reporting the proportion of variance that lies between 
schools (the intraclass correlation coefficient [ICC]). In addition to a point 
estimate of the ICC, Table 2 also reports the 95% confidence interval (CI) 
for the ICC, and the reliability of the school-level mean for each instruc-
tional measure, which is a function of the ICC and the within-school sample 
size. For each of these measures, the decomposition of variance refers to 
the same units of analysis, the student at Level 1 and the school at Level 2. 
In other words, we treat the teacher reports of disciplined inquiry and stan-
dardized test prep measures as evidence of the instruction that individual 
students have access to.

Between-school variation in students’ access to developmental instruction 
is relatively small. Decomposing the variance shows that the majority of the 
variance in developmental instruction in math and science lies within schools, 
while only 7% to 9% occurs between schools (see 95% CI column in Table 2). 
Examining the developmental instructional practices separately by subject, 
7% to 9% of the variance in math developmental instruction occur between 
schools, while 9% to 12% of the variation in science developmental instruc-
tion occur between schools. This suggests that teacher and classroom contexts 
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are the primary influences on the use of developmental instruction in high 
school math and science courses.

In examining the between- and within-school variance for disciplined 
inquiry and standardized test preparation, we find much larger between-
school variation, with between 30% and 60% of the variance occurring 
between schools. Moreover, the school means of these variables are generally 
reliably estimated in these data (.9 or above in most cases). However, recall 
from Table 1 that across individual reports as a whole, both of these measures 
have high means and low standard deviations. Thus, the higher ICCs of these 
measures in Table 2 reflect to a large extent simply less total variability in 
these constructs (which is in the denominator of the ICC). In addition, 
although variance was measured at the student level, because the measures of 
these instructional practices came from teacher surveys, all students who 
have the same teacher will have the same value, also lowering total variabil-
ity. In general, we worry that a different measurement approach (e.g., obser-
vational studies) might yield a much different ICC estimate than data from 
teacher reports, and thus, we stress the results for developmental instruction, 
which come from student reports.

Table 2. Decomposition of the Variance in Instructional Practices Between and 
Within Schools.

Instructional practice
Intraclass 

correlation
Asymptotic 

SE 95% CI

School-
level 

reliability

Average 
school 

sample size

Math
 Developmental 

instruction
.084 .006 [.072, .095] .649 20.16

 Disciplined inquiry .331 .014 [.304, .358] .891 16.52
 Standardized test 

preparation
.455 .015 [.430, .484] .932 16.43

Science
 Developmental 

instruction
.110 .007 [.097, .124] .698 18.58

 Disciplined inquiry .459 .015 [.429, .489] .930 15.72
 Standardized test 

preparation
.611 .014 [.583, .640] .961 15.53

Math/science combined
 Developmental 

instruction
.080 .005 [.070, .091] .649 21.15

Note. CI = confidence interval.



Northrop and Kelly 607

School-to-School Differences in Instructional Practices at the 
School Level

Table 3 presents the results from a series of t tests comparing schools on our 
three key variables: made AYP versus did not make AYP, urban versus non-
urban schools, and public school versus private school. Although school and 
teacher characteristics differ between sector and between AYP schools, we 
see little difference in the use of teacher instructional practices (with the 
exception of private school teachers), suggesting that, at the school level, the 
basic school and teacher characteristics measured here do not have a large 
association with a teacher’s choice of instructional practices.

Examining schools that make AYP in comparison with schools that do not 
make AYP, we see few differences in the instructional practices used by 
teachers at the school level. Math teachers in AYP sanctioned schools are less 
likely to use disciplined inquiry than their counterparts at schools that make 
AYP. However, as anticipated, there are many compositional differences in 
the students who attend, and teachers who staff, schools that do and do not 
make AYP. Schools that do not make AYP are more likely to enroll minority 
students and students from low SES families and families living below the 
poverty line. Students are less likely to take AP courses, are more likely to 
repeat ninth grade, and have lower math achievement. Schools that do not 
make AYP also have significantly more ELL and special education students. 
Teachers at schools who do not make AYP are less likely to be certified and 
more likely to have entered teaching through an alternative program. They 
also exhibit more negative views than their counterparts in schools that make 
AYP; teachers in AYP sanctioned schools report a lower sense of professional 
community, less self-efficacy, lower student expectations, less principal sup-
port, and a lower collective responsibility.

Considering the differences between urban and nonurban schools, we see 
few differences in instructional practices. Teachers in nonurban schools are 
somewhat more likely to report using standardized test preparation in both 
math and science than their urban counterparts, although teachers in both 
locales have high means on these measures and place heavy emphasis on 
standardized test preparation. Although there are few differences between 
teachers in urban and nonurban schools, there are significant differences in 
the observable school characteristics. Students in urban schools are more 
likely to be minority students and more likely to repeat ninth grade. Although 
urban schools had more ELL students, they enrolled fewer special education 
students. However, we also found that students in urban schools in our sam-
ple had higher SES, were more likely to take AP courses, and had a slightly 
higher math achievement score.
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Examining the differences between public and private schools, we see statis-
tically significant differences in all three instructional practices for both math 
and science. Public school teachers are more likely to use developmental instruc-
tion, less likely to use disciplined inquiry, and more likely to use standardized 
test prep than their private school counterparts. There are also differences 
between sectors in both student and teacher characteristics. Public schools are 
more likely to enroll minority students and students from lower SES families 
than private schools. Public school students are also less likely to take AP 
courses, more likely to repeat ninth grade, and have a lower math achievement. 
Public schools enroll more than 4 times as many special education students than 
private schools. Between sectors, teachers varied considerably in their attitudes 
in teaching; public school teachers reported less professional community, less 
self-efficacy, lower expectations of students, less principal support, and less col-
lective responsibility than did private school teachers.

Means-as-Outcomes Models of Developmental Instruction at 
the School Level

Last, we examine a series of means-as-outcomes models to explore the 
school-to-school variation in developmental instruction in a multivariate 
framework. Table 4 shows the coefficients for each of the predictor variables 

Table 4. The Prevalence of Developmental Instruction in Math and Science 
Across Schools by AYP Status, Urbanicity, and Sector After Controlling for School 
and Teacher Characteristics: Means-as-Outcomes Regression Models.

Variable Model 1 Model 2 Model 3 Model 4

AYP: Needs improvement .016 (.017) −.007 (.018) −.002 (.018) −.010 (.018)
AYP: Unknown status .024 (.025) .016 (.024) .004 (.025) .007 (.024)
Urban −.007 (.016) .002 (.016) −.009 (.016) .001 (.016)
Public: Charter −.066 (.066) −.061 (.059) −.051 (.062) −.046 (.057)
Public: Math/science focus .043 (.055) .028 (.054) .042 (.060) .039 (.060)
Public: Unknown type .040 (.031) .036 (.030) .027 (.030) .029 (.030)
Private −.057 (.021)** −.026 (.030) −.040 (.027) −.023 (.032)
Private: Unknown type −.190 (.064)** −.160 (.065)* −.169 (.061)** −.161 (.066)*

Note. In a set of multiple regressions, the use of developmental instruction was related to three separate 
independent variables: AYP status, urbanicity, and sector. For each independent variable of interest, four 
models were run: Model 1, which included only the predictor variable(s); Model 2 which included predictor 
variable(s) and school characteristics; Model 3 with predictor variable(s) and teacher characteristics; and 
Model 4 with both school and teacher characteristics. The values in parathensis are standard errors . AYP 
= adequate yearly progress.
*p < .05. **p < .01. ***p < .001.
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across a set of four models: Model 1 includes only the predictor variables, 
Model 2 controls school characteristics, Model 3 controls teacher character-
istics, and Model 4 includes both school and teacher characteristics. Table 5 
shows the control coefficients for each of the three predictor variables from 
the full model, Model 4.

Results from the models indicate that there is no difference in the use of 
developmental instruction between schools that make AYP and schools that 
do not, urban and nonurban schools, and public and private schools.4 Similar 
to prior research that found private schools tend to use more traditional teach-
ing methods (Kelly, 2010b; Lubienski & Lubienski, 2013), private schools 
are initially associated with less use of developmental instruction. However, 
when school and teacher characteristics are included, sector is no longer sta-
tistically significant. Although there is still a negative statistically significant 
association for the 10 private schools of unknown affiliation in the full model, 
this group represents such a small percentage of schools in the sample (6% of 
private schools and 1% of all schools) that the number of students effected by 
this variation is quite limited.

Likewise, there are no associations with either aggregated school charac-
teristics or aggregated teacher characteristics on use of developmental 
instruction. Interestingly, despite the statistically significant differences in 
teacher perceptions of school conditions in Table 3 between AYP sanctioned 
and nonsanctioned schools, and between public and private schools, teacher 
perceptions were not associated with use of instructional practice. Although 
teachers at AYP sanctioned schools tend to rate their school climate more 
negatively, and tend to report having less principal support, and less commu-
nity with their fellow teachers, these perceptions of working conditions do 
not seem to be related to the use of instructional practices at the school level.

Given that many urban schools exhibit what are considered to be “urban 
characteristics,” and that urban high schools are more likely to not make AYP 
(Balfanz et al., 2007), additional analysis (not reported here) examined the 
interaction effect between urbanicity and AYP on instructional practice. In 
addition, we ran an analysis investigating the effect of AYP using the sub-
sample of only urban public schools (n = 187), as well as an analysis of all 
public schools with both the AYP and urbanicity variable in the same model. 
Similar to the results reported in Table 4, there was a null effect for both the 
interaction term and AYP status in urban schools on use of developmental 
instruction.

In addition, we ran our means-as-outcomes models on aggregated com-
bined math/science measures of disciplined inquiry and test preparation 
(results not shown) and found very few school-to-school differences. Similar 
to the results for developmental instruction, there are no effects of AYP 
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Table 5. Coefficients for Control Variables in Model 4: Means-as-Outcomes 
Models.

Variable AYP Status Urbanicity Sector

School characteristics
 Mean math score −.005 (.002)* −.005 (.002)* −.005 (.002)*
 % male students −.081 (.073) −.032 (.052) −.033 (.052)
 % free lunch students .001 (.071) .050 (.062) .049 (.064)
 SES .018 (.048) −.003 (.042) .014 (.044)
 % below poverty −.118 (.081) −.167 (.077)* −.156 (.079)
 % ELL students −.031 (.109) .000 (.107) .000 (.106)
 % SPED students −.097 (.137) −.112 (.117) −.137 (.118)
 % students in AP courses −.037 (.072) −.047 (.069) −.051 (.069)
 % Hispanic students −.018 (.057) −.068 (.054) −.063 (.054)
 % Black students .030 (.065) .013 (.060) .018 (.061)
 % Asian students .011 (.127) −.060 (.112) −.065 (.111)
 % American Indian students .024 (.209) .094 (.164) .096 (.162)
 % students repeat ninth grade .149 (.108) .171 (.113) .167 (.113)
 School climate −.008 (.010) −.012 (.009) −.011 (.009)
 Student expectations −.018 (.068) −.003 (.068) .006 (.069)
 Parent expectations −.040 (.067) −.020 (.065) −.019 (.065)
Teacher characteristics
 % Black .039 (.081) .015 (.077) .004 (.076)
 % Hispanic .023 (.070) .016 (.065) .025 (.064)
 % Asian .224 (.137) .177 (.118) .172 (.118)
 % Other race .108 (.151) .066 (.121) .068 (.122)
 % male −.060 (.035) −.055 (.031) −.055 (.031)
 % regular certification −.059 (.041) .006 (.033) −.003 (.034)
 % alternative program .034 (.038) .035 (.035) .033 (.034)
 % master’s degree −.018 (.029) −.004 (.027) −.006 (.027)
 Years at current school .002 (.002) .001 (.002) .002 (.002)
 Community scale .025 (.017) .020 (.015) .017 (.015)
 Self-efficacy scale −.015 (.016) −.017 (.016) −.016 (.016)
 Expectations scale −.019 (.017) −.022 (.016) −.019 (.016)
 Principal support scale −.010 (.014) −.008 (.013) −.007 (.013)
 Collective responsibility scale .003 (.019) .002 (.017) .001 (.017)
Constant 2.42 (.123)*** 2.27 (.103)*** 2.30 (.108)***
Observations 16,160 19,970 19,970
Groups 770 950 950
Adjusted R2 .01 .04 .03

Note. Coefficients reported here are from the full model regressions, which correspond to Model 
4 in Table 4. The values in parathensis are standard errors . AYP = adequate yearly progress; SES = 
socioeconomic status; ELL = English language learner; AP = Advanced Placement courses; SPED = special 
education
*p < .05. **p < .01. ***p < .001.
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status, locale, or sector on the use of disciplined inquiry. Attending a private 
school was negatively associated with test preparation; however, there were 
no effects of AYP status or locale on the use of test preparation.

Discussion

Contrary to the popular belief that school-to-school differences in instruc-
tional quality are both considerable and common, our findings indicate 
that few of the observable school characteristics that are routinely used to 
signify school quality—AYP status, locale, and sector—are significantly 
associated with teachers’ use of instructional practices. Examining the 
prevalence of developmental instruction, the most robust measure of prac-
tice considered here, the greatest variation in use of instructional practice 
continues to be within schools, not between schools. This is consistent 
with prior research that shows only modest school-to-school variation in 
instructional practices (Gamoran & Carbonaro, 2002; Kelly, 2010a; Kelly 
& Majerus, 2011; Raudenbush et al., 1993). Likewise, the aggregate stu-
dent characteristics of a school exert only a weak influence on the use of 
developmental instruction. Aggregate teacher characteristics produce sim-
ilarly null results.

Our study suggests that there is not a tight connection between school 
compositional variables and the instructional practices teachers use. The 
dynamic nested-layers model of school organization and student learning 
(Gamoran, Secada, & Marrett, 2000) is useful in interpreting the results of 
this study. As in the basic nested-layers model of instruction (Barr & Dreeben, 
1983; Bidwell & Kasarda, 1980), student learning is expected to respond to 
instructional practices. However, the dynamic model shares with the loose-
coupling perspective the notion that given teachers’ organizational autonomy, 
a close correspondence between various school resources (including material 
as well as social resources) and teaching practices cannot be assumed (Meyer 
& Rowan, 1978; Weick, 1976). Therefore, resources will only influence stu-
dent learning if they are applied at the classroom level and directly enhance 
instruction. The dynamic nested-layers model suggests that basic observable 
factors, such as locale and sector, and AYP status (which is both an enactment 
of accountability policy and a reflection of school composition) will only be 
salient to the extent that they directly support teaching practices or indirectly 
support the resources associated with specific instructional practices. In the 
results presented here, we do not find evidence of consistent effects of such 
school-level factors on instruction.

Within the framework of the dynamic nested-layers model, it is still pos-
sible that individual, teacher-level variables might produce variation in 
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instruction at the school level due to uneven allocation of teachers across 
schools. However, we do not see evidence of such teacher sorting effects in 
these data. One explanation for small school-to-school differences in 
instruction then is that the majority of teachers are essentially competent in 
the skills currently demanded of them, even those who teach in “failing” 
schools. Stated differently, teachers may be, for the most part, similarly 
trained and prepared in the basic competencies of teaching. As a result, the 
null effects of AYP status seen here may perhaps reflect that teachers were 
already engaged in the practices promoted by school accountability. Thus, 
it is important to acknowledge that examining a more specific teacher skills 
set may reveal greater disparities across schools. For example, urban 
schools are more likely to have teachers with less subject-matter mastery 
(Howard & Milner, 2014), such as lower levels of mathematical knowledge 
for teaching (Hill & Lubienski, 2007). In addition, there may be important 
variation between schools in culturally responsive teaching practices (see 
Gay, 2014) that support diverse students’ learning, which we did not exam-
ine here.

In light of the overall findings in this analysis, we argue that urban 
schools have been unjustly negatively affected by the public’s perception 
that failing to make AYP signals weak instructional quality. The public pays 
attention to school report cards that grade the quality of schools, with con-
sequences for where parents decide to send their children to school (Figlio 
& Lucas, 2004; Jacobsen, Saultz, & Snyder, 2013). Because urban schools 
are less likely to make AYP (Balfanz et al., 2007), parents may come to 
believe that all urban schools are failing or have teachers who use less 
effective instructional practices. As evidence of this perception, consider 
that the term “urban school” is often used not to describe the locale of a 
school, but to describe the racial, socioeconomic, and achievement levels of 
the students attending the school (Milner, 2012). Consequences of this per-
ception may include parents moving out of urban districts to locations with 
higher school report card scores (Figlio & Lucas, 2004). Even within urban 
districts, parents gravitate toward choosing schools with higher report card 
ratings (Yettick, 2016).

To combat these perceptions, urban schools might need to focus less on 
their AYP status and school report card scores, and more on conveying 
what they do instructionally. Spotlighting innovative curriculum and 
instructional practices may reduce the stigma of lower rated schools. For 
example, in the Cleveland Municipal School District, MC2STEM is a 
district-run (noncharter) school that focuses on an engaging science and 
math curriculum. Although MC2STEM has a rating of effective (as 
opposed to the higher rankings of excellent or excellent with distinction), 
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their innovative partnership with the local science museum, a technology 
company, and a university provides a rigorous curriculum with a heavy 
emphasis on hands-on and applied instruction in laboratory science 
(Cleveland Municipal School District [CMSD], 2015). This is just one 
example of how solely using the report card rating as an indicator of the 
quality of teaching might miss the rich learning opportunities provided by 
a school.
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Notes

1. More recently, the Measures of Effective Teaching (MET) project examined the 
connection between teacher instruction and student achievement in math and 
English language arts in Grades 4 to 8. Although the project used classroom 
observation rubrics (e.g., Charlotte Danielson’s The Framework for Teaching 
[FFT]) instead of individual instructional practices, all five observational tools 
used in the project were positively correlated with student achievement. For 
example, teachers who scored in the bottom quartile on the FFT had students 
who fell 1 month behind in math, whereas teachers who scored in the top quar-
tile on the FFT had students who were 1.5 months ahead in math (Measures of 
Effective Teaching Project, 2012b).

2. Observations are rounded to the nearest 10, in accordance with National Center 
for Education Statistics (NCES) rules regarding restricted-use data.

3. Following Stata’s procedures for applying weights using the mixed command 
(StataCorp, 2013), weights were added at both the student level and the school 
level. A comparison between four different models (unweighted ordinary least 
squares [OLS] models at the school level, weighted OLS models at the school 
level, unweighted multilevel regressions, and weighted multilevel regressions) 
shows similar results for key variables.

4. Additional models run with the duration of adequate yearly progress (AYP) sanc-
tion in Years 1 to 5 as the predictor variable, instead of the dichotomous made 
AYP/did not make AYP, also had null results.
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