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Abstract: Since the emergence of middle schools as distinct educational settings in the 1960s,
proponents of the model have advocated for structures and approaches that best meet the particular
developmental needs of young adolescents. Middle school researchers have developed frameworks
of best practices for schools that have been widely, if not uniformly, adopted. However, there is
a paucity of large-scale quantitative research on the efficacy of such best practices. In this study
we used state-level administrative data from Texas to estimate the school-level contribution to
standardized test scores in math and language arts, along with absenteeism. We then regressed these
value-added quantities on indicators of middle school structures, along with research-supported
predictors of school efficacy. Results showed that schools with fewer classes in the school day and
higher quality teachers performed better, among other indicators. Findings from models using the
campus contribution to absenteeism were similar. These results indicate that while elements of the
middle school model may help transform individual schools, the equitable distribution of resources
and the undoing of de facto segregation are vital to the success of all young adolescents.

Keywords: middle school; young adolescent development; value added model; school quality;
attendance

1. Introduction

Middle schools are distinct educational settings which educate young adolescent learners. The
idea of separate schools for young adolescents, separate from primary and high schools, emerged
in the 1960s [1]. Since that time, the middle school movement has waxed and waned, vulnerable to
political and social pressures related to education [2]. Starting in the 1980s, the National Middle School
Association defined and refined what it means to be a middle school which provides an education that
meets the needs of all young adolescent learners [3]. Their “This We Believe” framework has driven
many small and large scale reform efforts, while also providing guidance for research in middle level
education [2]. This framework argues that education for young adolescents should be developmentally
responsive, challenging, empowering, and equitable, and that middle schools should be structured in
such a way as to provide education that meets these tenets [3,4].

Educational systems have shifted education services for young adolescents towards the middle
school model to varying degrees, and it is now the predominant structure for schools that serve
students of this age [5]. Recent research has suggested that middle schools that adhere more closely to
the middle school model are more successful than those which do not [6]. The success of middle grades
reform is contingent upon school-wide adoption of middle grades practices and perspectives [7].
Although this strand of research provides guidance to the operationalization of the middle school
model, as noted by leaders in the field of middle school research, large scale quantitative investigations
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and evaluations of the middle school model are lacking [8]. While the middle school model continues to
dominate the landscape, there is limited research connecting the prescribed tenets of middle schools to
educational outcomes. However, recently, education researchers have been able to leverage large-scale
administrative data and emerging computational techniques to address these types of questions [9].
Such data allow research to investigate numerous elements of schools along with multiple outcomes
for students.

While academic achievement is an important outcome of an educational system, other elements
of student experience are important for their future successes. As highlighted by Balfanz and
colleagues [10], school attendance in the middle grades is a useful predictor of high school graduation
and long-term success. However, teachers and schools that are effective in promoting higher academic
achievement are not necessarily effective in supporting and promoting higher attendance [11]. To truly
understand the efficacy of middle schools in preparing young learners for success, researchers need to
consider non-academic, as well as academic measures of middle schools.

Although the middle school movement is well established, large-scale quantitative research
into tenets central to the movement remains limited. The purpose of this study was to measure the
relationships between characteristics of middle schools aligned with the middle grades movement
and student achievement and attendance. In doing so we took direction from the recently published
guidance from leaders in the field of middle grades research that identified the need for investigation
of the ways in which middle school structures foster or hinder student outcomes [12]. In this pursuit,
we were guided by two research questions:

1. To what extent are middle schools that are effective in supporting student growth in
achievement also effective in supporting student growth in attendance?

2. What characteristics of middle schools, including characteristics that are promoted by the
middle grades movement, are significant predictors of a school support for student growth in academic
achievement and attendance?

2. Background

2.1. Middle Schools and Young Adolescents

The middle school movement has emerged over the past 50 years, built on a foundational premise
that schools that teach the middle grades should be particularly structured to meet the needs of young
adolescents [2]. Early adolescence is a time for physical, intellectual, emotional, physiological, social,
and moral development [13]. To support this development, middle school advocates have identified
numerous features of middle schools and best practices in middle school teaching [3,4]. One such
feature vital for the success of middle schools is the presence of educators who value young adolescents
and are prepared to teach them. This indicates the need for highly qualified teachers, particularly those
who are prepared specifically for the middle grades [4]. Middle grades researchers have consistently
supported the importance of middle grades-specific preparation for teachers to be successful [14-16].

Young adolescence is a time of rapid identity development [17,18]. This identity development
can be influenced by the identities that are present in the school and the connections that are made
possible to students. Racially and ethnically diverse school settings in the middle school years can
support identity development for young adolescents, allowing them to develop their own individual
identity [19,20]. The same is true with regard to diversity of socioeconomic class [21]. In addition to a
diverse setting, identity development can be supported through close connections with teachers who
can serve as role models and mentors. Such relationships can be fostered in smaller classroom settings.
Additionally, school schedules with fewer classes in the day support curriculum and approaches to
education that allow students to take deep dives into subject matter, further exploring and developing
their identities [22,23].

Shifts towards middle school structures are more successful when such shifts are implemented
at the school or district level, rather than in small teams within schools [14]. This allows for school



Educ. Sci. 2018, 8, 160 30f11

schedules and curriculum aligned with the middle grades approach [22]. Districts need simple and
complex resources to implement and support such reforms, along with funds to support rich activities
for students. Appropriate levels of funding, along with other incentives which can be developed in
a resource-rich environment, can also help to attract and retain high quality teachers [24,25]. These
teachers can grow in their efficacy as they gain experience and further become invested in the education
of young adolescents.

In summary, the middle school model is characterized by structures and approaches that meet
the needs of young adolescents. Among these structures and approaches are the presence of educators
who are well prepared to teach students of this age, a supportive and diverse community, a schedule
that allows for exploration, and adequate funding to help build capacity and support teaching and
learning conditions. The purpose of this study was to evaluate whether the presence of these features is
associated with greater middle school effectiveness, as measured by value-added modeling of student
achievement and attendance.

2.2. Value Added Measures

Value added measures (VAMs) consider the impact of teachers, schools, and districts on student
growth, rather than cross sectional student achievement. As summarized by Hanushek and Rivkin [26],
these types of models can incorporate control variables to narrow in on the differences in the value
added effects on growth associated with individual teachers. These models control for student
demographic characteristics along with classroom characteristics to isolate the variance in growth
related to the teacher from students’ background characteristics and peer effects. Such models can
identify high quality teachers who have a long-lasting positive influence on students [27]. Recently,
researchers have started to examine teacher value added effects associated with non-academic
outcomes, including attendance [11]. These models also control for demographic characteristics,
peer effects and student achievement.

A related line of research models the effects of individual schools on student outcomes [28,29].
This approach takes in to account school-level intangibles that might not be captured at the teacher
level, including structural and intangible qualities, such as school culture. Recently, in a related study,
we found that in the middle grades, the variance in the value added effect at the school level was
as high or higher than for teachers, indicating the importance of examining middle schools as the
unit of analysis, rather than individual teachers [29]. While precursors and characteristics of teachers
with varying levels of VAMs have previously been explored [11], researchers have not previously
undertaken such an investigation of middle schools.

2.3. Texas Context

The size and characteristics of Texas make it a ripe site for research. Texas is the second largest
state in the United States in terms of student population, with over five million K-12 students, more
than 1.5 million of whom are in the middle grades [30]. Additionally, the state student body is
racially and ethnically diverse. With regard to schools, there are over 8000 public schools in over
1000 districts [30]. These schools are in communities with varying population densities and different
community values. To enable such research, the Texas government has made available large amounts
of administrative data, of the type described by Filgio and colleagues that “open up new questions
that could not previously have been studied, allow us to reevaluate existing questions with new and
more compelling empirical approaches and identification strategies, and permit analysis of questions
of specific interest to particular localities” [9].
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3. Materials and Methods

3.1. Sample

The sample for this study consisted of 1735 schools that can be considered as serving primarily
young adolescent learners based on data from the 20142015 school year. We pooled data over the
school years from 2011-2012 through 2014-2015. Only those schools that were present for all years
included in the time frame were kept in the sample. Table 1 presents characteristics of these schools,
along with the teacher and student populations, that are relevant to this study. In general, student and
teacher characteristics are consistent with the overall state of Texas.

Table 1. Sample Characteristics.

School Characteristics Average
Student Population 673
Teacher Population 51
Number of Classes 7.3
Student Characteristics

Free/Reduced Price Lunch 50.10%
White/Caucasian 32.66%
Black/African American 11.79%
Latinx, not White 48.13%
Teacher Characteristics

Novice Teachers 27.07%
Veteran Teachers 39.87%
Lowest Decile Certification Score 8.45%
Highest Decile Certification Score 6.28%
Middle School Certification 36.69%

Notes: N = 1735. Values taken from 2014-2015 academic year.

3.2. Measures

For this study, we used student-level longitudinal data for middle school students in Texas for the
years from 2011-2012 through 2014-2015. Linked data sets from the Texas Education Agency’s Public
Education Information Management System are available through the Education Research Center at
the University of Texas at Austin. These data included student demographic information, attendance
records, and achievement in math and English language arts (ELA) as measured by the State of Texas
Assessment of Academic Readiness (STAAR) standardized exams. This data set also links individual
students to teachers, classrooms, and districts.

Using this student-level data, along with teacher-, campus-, and district-level administrative data
sets, we were able to identify and construct our variables of interest consistent with the purpose of this
study. These student independent variables included the percent of the student population eligible for
free and reduced-price lunch; the percent who self-identified as White, Black or African American,
and Latinx not White; and the income and racial segregation present at the school. The independent
variables describing the teacher population were the percentage of teachers at the school who were
novice or veteran teachers, the percentage of teachers in the highest and lowest decile of certification
exam scores, and the percentage of teachers specifically prepared to teach middle school. The campus
independent variables included the number of classes in the day, class size, campus enrollment, and
school funding levels. All these variables were used in our models to examine the relationship between
middle school features recommended as best practices and student outcomes.

We used teacher-level data sets to measure teacher experience based on employment records.
Following prior work with VAMs and teacher efficacy [31], we identified teachers with 2 or fewer
years of experience as “novice”, and teachers with 10 or more years of experience as “veteran”.
We also gathered teacher scores on certification exams that measured pedagogy and professional
responsibilities, standardized such scores by year, and identified teachers who scored in the top and
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bottom decile. We used classroom enrollment data to determine teacher class sizes. Finally, we used
teacher certification information to identify teachers specifically prepared to teach the middle grades.
Texas does not have a middle school teaching endorsement, so we identified these teachers by flagging
those teachers with a minimum grade certification between grade 4 and grade 8, and a maximum
grade certification of greater than grade 5. These boundary measures identified teachers specifically
certified to teach the middle grades.

For campus characteristics, we used a number of existing and derived measures. To measure the
number of classes in a day, we identified the number of unique courses reported for each student at
the school within the first semester, trimester, or quarter. We then averaged this across the student
body and rounded to the nearest integer. We gathered state and local revenue per pupil, total revenues
per pupil, and expenditures per pupil from the state financial data. Campus enrollment, including
race and ethnicity data, were taken directly from administrative data. Dissimilarity or segregation
indices were calculated following Reardon [32]. This first takes the ratio of number of students who
identify as being part of a particular group at a campus to the number of students who identify as that
group statewide. The difference between this ratio and the same ratio in the reference group is then
found and divided by two, yielding the dissimilarity index. We calculated the index for socioeconomic
status using an indicator of free and reduced-price lunch. We also calculated two indices for race and
ethnicity, comparing the number of students who identified as Latinx with the number of students
who identified as White, and the number of students who identified as Black or African American and
the number of students who identified as White. We also included the percentage of the student body
that was identified as these different groups in our modeling.

3.3. Analytical approach

The analysis in this study consisted of two steps. First, we estimated a school value added
model using data from schools that teach primarily young adolescents pooled over 4 years. We
designed this model based on prior analyses of teacher and school-level value added measures of
effectiveness [26,28]. We estimated separate models for school effects on achievement and attendance,
for student i in school k for year :

Ajkt = Bo + B1Xike + B2Crt + @ + 0t + vit (1)

In Equation (1), @i represents campus value added effects and J; represents year fixed effects.
The vectors Xji; and Cy; are student and classroom covariates, including students’ prior attendance
and achievement, race/ethnicity, income level, and gender. This model is similar to the district value
added effects models estimated by Chingos and colleagues [28], which we have adapted for use at the
school level. This model was estimated separately using the attendance and achievement outcomes.
We converted both outcome measures to student-level standard deviations to allow for comparisons
between attendance and achievement effects. The standard deviation of school value added effect
based on student scores in math and ELA, along with the combined achievement value added effect
and the value added effect based on attendance are presented in Table 2. We note that, consistent
with prior research, the standard deviation for the value added effect for math is larger than that for
ELA [26,28]. For comparison, we also present these same values for the model estimated using only
one year of the data in the table. The value added effects were first calculated within grade level and
subject area, and then the value added effects within each grade level and content area present at the
school were aggregated to yield one value for achievement for each campus. The same was done
for attendance.
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Table 2. Standard Deviations of Value Added Effects.

Pooled 2014-15
Total VAE 0.108 0.113
Math VAE 0.148 0.159
ELA VAE 0.094 0.095
Attendance VAE 0.139 0.125

In the second step of the analysis, we regressed the school value added effect on the previously
defined predictor variables. We regressed the outcome on each predictor variable independently
in order to observe the differences across schools viewed only through the lens of each individual
indicator. This procedure was conducted separately for the achievement value added effect and the
attendance value added effect. All regressions were weighted by campus enrollment.

4. Results

Findings are shown in Tables 3 and 4. Table 3 presents the correlations between the campus-level
value added effects using mathematics, ELA, and attendance as student-level outcomes. In the top
panel of Table 3 we present the results using sample pooled over the 4 years of data as well as the
one-year data for 2014-2015. These results demonstrate the moderate level of correlation (» = 0.56,
pooled sample) between the math and ELA value added effects, indicating that schools which support
growth in mathematics achievement also tend to support growth in ELA achievement. However, the
correlation coefficients between the value added effects for academic achievement and the value added
effects for achievement are lower, for both the ELA and attendance (r = 0.31) and math and attendance
(r = 0.25). While these values are lower, they remain statistically significant (p < 0.05). These results
can be interpreted as showing that middle schools which support academic growth in one discipline
tend to support academic growth in other disciplines. However, the extent to which a school supports
academic achievement is less predictive of the extent to which a school supports attendance.

Table 3. Correlations of Value Added Effects.

Panel A
Pooled Sample

Math VAE ELA VAE Attendance VAE
Math VAE 1
ELA VAE 0.56 1
Attendance VAE 0.25 0.31 1

2014-2015

Math VAE ELA VAE Attendance VAE
Math FE VAE 1
ELA VAE 0.53 1
Attendance VAE 0.22 0.35 1
Panel B

Lagged Year Correlations

Math VAE ELA VAE Attendance VAE
Math VAE 0.60 0.34 0.23
ELA VAE 0.36 0.58 0.29

Attendance VAE 0.23 0.31 0.61
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Table 4. Bivariate Regression Results, Pooled sample.

Predictor Variable Math VAE ELA VAE Attendance VAE
Income Segregation 0.032 *** 0.019 *** —0.005*
Black—White Segregation 0.012 ** 0.009 *** —0.011 ***
Hispanic—White Segregation 0.025 *** 0.010 *** —0.001
State & Local revenues per pupil —0.021 ** —0.020 *** 0.013 **
Total revenues per pupil 0.003 0.001 0.025 ***
Expenditures per pupil —0.048 *** —0.044 *** 0.009 *
% Novice Teachers —0.032 *** —0.028 *** —0.008 ***
% Veteran Teachers 0.020 *** 0.020 *** 0.012 ***
% Low —cert. Teachers —0.032 *** —0.031 *** —0.018 ***
% High—cert. teachers 0.041 *** 0.032 *** 0.013 ***
% MS teachers 0.001 0.003 —0.003
Number of classes in the day —0.017 *** —0.017 *** —0.006 *
Teacher student load 0.002 0.004 0.001
Campus Enrollment 0.022 *** 0.018 *** —0.011 ***

Note. * p < 0.05, ** p < 0.01, *** p < 0.001. Regressions were weighted by campus enrollment.

The bottom panel of Table 3 presents the correlation of one-year value added effects with values
from the prior academic year. This analysis shows that the value for these value added effects based
on the same outcome year after year is relatively stable (r = 0.58 — 0.61). This indicates the relative
constancy of the value added effect associated with an individual school for academic achievement
and attendance as students age in to and matriculate from the middle school.

To identify characteristics associated with the values of these value added effects, we next
regressed the campus value added effect on each individual predictor variable, in a series of bivariate
regressions. The results of these analyses are presented in Table 4. In general, schools with higher
levels of segregation had higher values for academic value added effects. With regard to teacher
variables, schools with greater percentages of novice teachers and teachers in the bottom decile of
certification exam scores had lower values of academic value added effects.

The relationships between the variables constructed to investigate the middle school model
and the values of the academic value added effects were mixed. The percentage of teachers at a
campus certified to teach students in the middle grades specifically was not a statistically significant
predictor. This was also true for the total number of students served by a teacher. Alternately, in this
bivariate regression, a larger enrollment and fewer classes in the school day were associated with
higher campus-level value added effects.

Attendance value added effects generally mirrored academic value added effects, with a few
notable exceptions. Higher values of income segregation and Black-White segregation were associated
with lower values for attendance value added effects, opposite of the academic values. Additionally,
while larger campuses were positively associated with academic value added effects, campus
enrollment was negatively associated with attendance value added effects. These results show that
smaller schools may be better at encouraging students to come to school, while larger schools are
associated with higher growth on test scores. All these values, along with their confidence intervals, are
presented in Figure 1. This table provides a summary of the coefficients from the individual bivariate
regressions, along with their 95% confidence intervals.
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Figure 1. Values of coefficients with confidence intervals.
5. Discussion

The purpose of this study was to measure the relationships between characteristics of middle
schools and the value added at the school level for academic achievement and attendance. To do this
we used value added modeling to generate values for the portion of student growth in math, ELA,
and attendance attributable to schools. We then regressed these values on variables related to school
efficacy and the middle grades movement. Figure 1 provides a useful visual summary of the results
of the bivariate regressions, which allow for comparisons of schools based only on the independent
variable in question.

In response to the first research question, to what extent are middle schools that are effective in
supporting student growth in achievement also effective in supporting student growth in attendance,
we found evidence that schools that support academic growth are not necessarily the same schools
that support attendance. While the correlations between the math value added effects and the ELA
value added effects were relatively high, the correlations between the academic value added effects
and the attendance value added effects were low. While there are some middle schools that support
both academics and attendance, in general this is not the case.

Our second research question asked which characteristics of middle schools, including
characteristics that are promoted by the middle grades movement, are significant predictors of
academic and attendance value added effects. In general, schools that are more highly segregated than
the demographics of the state would predict have higher values for academic value added effects, but
lower values for the attendance value added effects.

Middle school movement proponents frequently argue for school schedules with fewer classes
that allow students to take deeper dives into material. As shown in Figure 1, we find that schools with
fewer classes in the day have significantly higher values for academic and attendance value added
effects. Middle school researchers have argued that fewer classes allow for young adolescent students
to explore and develop their identities [22,23]; these results provide evidence that such schedules
also support measureable growth on academic and non-academic measures. While this study does
not point to the mechanism for this phenomenon, these findings support continued advocacy for
such shifts.

The Association for Middle Level Education advocates that young adolescents have educators
who are prepared to teach them [3,4]. Our results highlight the necessity of high quality teachers.
When schools have higher percentages of veteran teachers and higher percentages of teachers who
have demonstrated high levels of pedagogical knowledge via exams, the school is better able to
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support the academic growth of students. Alongside this finding we show that schools with larger
populations of these teachers also support attendance, which is vital as students are developing their
identities as learners and determining how to function as students [10]. However, our results indicate
that the percentage of teachers at a middle school with middle-grades specific certification is not
as predictive of these measures of school efficacy. While it is important to have experienced and
highly qualified teachers, certification specifically for the middle grade is not as predictive as more
general measures of teacher quality. Future research in a similar vein using data from a state with
middle-grades endorsements or with highly-developed middle grades teacher education curriculum
could provide further insight on the importance of such specialized preparation.

During the young adolescent years, students explore and develop their own identity. Settings
that are diverse along dimensions of race and class are important for this identify development [19-21].
Our results indicate that campuses with higher rates of segregation have higher value added effects
for academics, but that such settings are potentially detrimental to supporting attendance, particularly
in schools with high levels of Black-White segregation. This finding is striking, particularly given the
importance of attendance at the young adolescent stage for future outcomes [10]. While additional
research is necessary to disentangle the intersections of racial and economic segregation, and the larger
impact on communities, our results provide an indication that such segregation may have very real
negative impacts on students” non-academic skills.

There are a number of limitations to this study, First, it is difficult to form a tangible interpretation
of the regression coefficients in this model. While the literature generally considers a third of a standard
deviation in a value added effect generated from a value added model as corresponding with a year of
academic progress, the actual values are norm-referenced, rather than standard referenced. Resultantly,
the coefficients reported in Table 4 are useful for comparative purposes. Second, the student revenue
and expenditures variables are also difficult to interpret. Schools with higher needs are allotted
more funding in the Texas financial model, but this funding is based on student, school, and district
characteristics. Local revenues in the Texas model are also subject to recapture and distribution by the
state, based on historic and current community characteristics and tax rates. Given this complexity and
the focus of this study, no formal interpretation of these coefficients is offered here. Additional research
focused specifically on these financial variables would be necessary to disentangle these differential
effects. Finally, this study does not directly identify the adoption of a middle school model. As noted
by middle school advocates, the middle school model is necessarily a holistic endeavor [7,33]. Future
research that identifies such school-wide adoptions and utilizes longitudinal data to measure trends
in values of school-level value added effects before and after the adoption could provide important
perspective on the overall efficacy of the middle school model.

6. Conclusions

Over the past 50 years, proponents of the middle school model have argued for an education
model for young adolescents that is particularly suited to their needs. Evidence to the success of the
middle school model has largely been built on a research base that did not make use or large-scale
quantitative analyses [8]. While this research has described the value of middle school practices
through numerous lenses, for middle school advocates to make their case to policymakers and
other stakeholders who are generally informed by quantitative research, we must incorporate such
methodologies. The results from this study can be viewed in conjunction with the existing literature
base, to help build a larger portrait of the efficacy of the middle schools. Our results support some
elements of the middle school model while proving inconclusive for others. Viewed independently,
such findings may support a “cafeteria” style approach to middle grades reform. It is only through
interactions with existing and emerging research that we can hope to fully understand the strengths
and challenges of the middle school model, to improve education continuously for young adolescents.
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