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ABSTRACT
Many kindergarten teachers place students in higher and lower “ability groups” to learn
math and reading. Ability group placement should depend on student achievement, but critics
charge that placement is biased by socioeconomic status (SES), gender, and race/ethnicity. We
predict group placement in the Early Childhood Longitudinal Study of the Kindergarten class of
2010-11, using linear and ordinal regression models with classroom fixed effects. The best
predictors of group placement are test scores, but girls, high-SES students, and Asian Americans
receive higher placements than their test scores alone would predict. One third of students move
groups during kindergarten, and some movement is predicted by changes in test scores, but highSES students move up more than score gains would predict, and Hispanic children move up less.
Net of SES and test scores, there is no bias in the placement of African American children.
Differences in teacher-reported behaviors explain the higher placement of girls, but do little to
explain the higher or lower placement of other groups. Although achievement is the best
predictor of ability group placement, there are signs of bias.
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INTRODUCTION
Every fall, many teachers sort young children into higher and lower “ability groups” for
instruction in math and reading. Ability grouping—less often called skill grouping or
achievement grouping 1—lets teachers differentiate instruction by giving more advanced material
to higher groups and less advanced materials to lower groups. Unlike “tracking,” which becomes
common in middle and high school, ability grouping does not sort students into different
classrooms. Instead, for some part of the day, ability grouping sorts children into different groups
within the same classroom.
The social and educational purpose of ability grouping has been debated for decades.
According to a benign, functional interpretation, ability grouping helps teachers give each group
instruction that is neither too hard nor too easy, but tailored to their current achievement level, so
that the practice maximizes each student’s opportunity to learn (Tieso, 2003). According to a
more nefarious, conflict interpretation, though, opportunity to learn is actually greater in the
higher groups, and students in lower groups are denied the opportunity to realize their potential
(Oakes & Lipton, 1990). In addition, ability grouping may publicly label students as higher and
lower achieving in ways that affect what their teachers, parents, and classmates expect of them,
and what they expect of themselves (Pallas et al., 1994). The effects of labeling and denial of
opportunity are particularly disturbing if the students in lower groups tend to come from
historically disadvantaged racial and ethnic groups and families of lower socioeconomic status
(SES).
1 The phrase “ability grouping” may sound a little distasteful. The meaning of “ability” is ambiguous; in
psychometrics “ability” is simply a synonym for a student’s current skill level, but in other fields “ability”
sometimes connotes something fixed or innate. We use the phrase “ability grouping” mainly alternatives have not
caught on. A Google search for “ability grouping” and “education” returned approximately 35,000 hits, while
searches for “achievement grouping” and “education,” or “skill grouping” and “education,” returned less than 1,000
hits each.
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A key question about ability grouping is which students get placed in higher groups and
why. If ability group placement is benign and functional, then the assignment of students to math
and reading ability groups should depend entirely on students’ reading and math skills. But if
group placement represents an attempt to advance students from higher-status families, then the
assignment of students to higher and lower groups will depend on students’ SES, race, ethnicity,
or gender. Assignment of equally skilled students to different ability groups on the basis of SES,
race, ethnicity, or gender constitutes a form of discrimination or bias. Bias may originate with
teachers, or it may be a result of higher-status parents lobbying teachers to give their children
higher placement than their skills alone would merit.
Assessing bias in ability group placement is challenging, because even at the start of
kindergarten, reading and math skills are correlated with SES and race/ethnicity, and reading
skills are associated with gender (Duncan & Magnuson, 2011; von Hippel et al., 2018; von
Hippel & Hamrock, 2019). The prevalence of high-SES, white, Asian, or female children in
higher kindergarten ability groups may or may not be a sign of bias. It is not bias if those
students are placed in higher groups because of their reading and math skills. It is bias if they get
high placements because of their race, ethnicity, gender, or SES.
A third possibility is that good classroom behavior helps some children get higher group
placements than their reading and math skills alone would merit. Whether this constitutes bias is
subject to different interpretations. According to a benign, functional perspective, children who
are attentive, respectful, non-disruptive, and tolerant of frustration may be able to handle more
challenging material. Recognizing their readiness to learn, teachers may place such children in
higher groups than worse-behaved children with similar reading and math skills. But according
to a more nefarious, conflict perspective, teachers’ assessments of children’s behavior are
themselves biased, and the norms that are set for classroom behavior are biased as well. In that
case, allowing teachers’ assessments of behavior to influence ability group placement can be
another mechanism for bias. Distinguishing these two explanations can be difficult in practice,
since we often rely on teachers to report children’s behaviors, and it is hard to know to what
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degree teacher reports are accurate or biased. Relying on parents’ reports of behavior invites bias
of a different kind.
Efforts to assess bias in ability group placement have a long history. An ethnography
conducted in 1967 claimed that kindergartners were assigned to ability groups on the basis of
social class and deportment (Rist, 1970). But that ethnography was limited to a single all-black
classroom in St. Louis, Missouri, and did not measure or control for kindergartners’ reading and
math skills. Later, quantitative research revisited the question, using larger, more representative
samples and employing regression analysis to assess whether group placement was better
predicted by test scores or by SES, race/ethnicity, and gender. Early quantitative studies sampled
hundreds of students from handfuls or dozens of schools in selected states (Gamoran, 1989;
Haller, 1985; Haller & Davis, 1980; Hallinan & Sorenson, 1983). More recent quantitative
studies analyzed thousands of students from hundreds of schools in the nationally representative
Early Childhood Longitudinal Study of the Kindergarten class of 1998-99 (ECLS-K:1999)
(Catsambis et al., 2012; Condron, 2007; Jean, 2016; Tach & Farkas, 2006).
Quantitative studies have agreed that reading and math scores are by far the best predictor
of ability group placement, while SES remains a significant, though weaker predictor (Condron,
2007; Haller & Davis, 1980; Tach & Farkas, 2006). Results have disagreed with respect to race,
with some studies reporting that black students get lower placements than their test scores would
predict (Condron, 2007; Hallinan & Sorenson, 1983), while others report that race and ethnicity
do not predict group placement, at least once test scores and SES are controlled (Haller, 1985;
Tach & Farkas, 2006). In recent studies of the ECLS-K:1999, girls got slightly higher
placements than boys with similar test scores, and this was partly but not entirely explained by
teachers’ higher ratings of girls’ classroom behaviors (Catsambis et al., 2012; Condron, 2007;
Tach & Farkas, 2006).
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Limitations of past studies: Data and methods
Although past studies shed light on the question of why children get placed into higher or
lower groups, the data used in past studies of ability group placement had important limitations.
First, although teachers first assign students to ability groups near the start of the school year, in
fall, most studies, including the ECLS-K:1999, measured students’ ability groups toward the end
of the school year, in spring. This complicates interpretation of the association between test
scores and group placement. In the fall, the association can only mean that test scores, or
something correlated with them, have affected group placement. But by spring, it could also be
that the groups students were placed in have affected their scores. One study avoided this
problem by lagging scores by a year, using scores from the spring of kindergarten to predict
group placement in the spring of first grade (Condron, 2007). Lagging scores by a year, though,
may attenuate the relationship between scores and group placement, and this could exaggerate
the predictive values of other variables that are correlated with test scores, including race,
ethnicity, gender, and SES.
A further complication is that about one-third of students change ability groups between
the beginning and end of the year (see our Results). Ideally, one would like to predict group
placement in the fall and then predict group mobility from fall to spring of the same school
year—but past data lacked the detail to support such an analysis. Some studies have predicted
changes in ability group from one school year to the next (Gamoran, 1989; Jean, 2016), but none
have predicted mobility between the beginning and end of a single school year.
Studies predicting ability group placement also have several modeling issues. A key
methodological issue is that any model of ability group placement must focus on within-class
variation. Teachers decide group placements by comparing students within the same classroom,
so analysis should be limited to within-classroom variation in predictors (test scores, SES, race,
etc.). Between-classroom variation is irrelevant to teachers’ decisions about group placement,
and analyses that include between-classroom variation can produce misleading results.
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To see the potential for bias, consider a completely segregated two-race school system in
which black and white students never share a classroom. Because race does not vary within
classrooms, it is impossible to know if any teacher would place a black student above or below a
white student. An analysis of between-classroom variation will draw misleading conclusions. For
example, it may conclude that race does not predict placement because black students are just as
likely as white students (in different classrooms) to be placed in a high group. If black students
have lower average scores, a between-classroom analysis may even conclude that black race
predicts higher placement, because black students are more likely to get high group placements
than are white students (in different classrooms) with comparable scores. This is a simplified
example and does not imply that analyses including between-classroom variation will always
underestimate bias against black children. In general, whether bias against black children is
under- or under-estimated will depend how black and white children are distributed across
classrooms and on the correlation between race and other predictive variables, both within and
between classrooms.
Models can be limited to within-classroom variation by including classroom fixed effects,
which in linear models is equivalent to including a dummy variable for each classroom or,
equivalently, centering every variable around its classroom mean (Allison, 2009). Yet no studies
of ability group placement have used classroom dummies, and only one study has used
classroom-centered variables (Tach & Farkas, 2006). Some studies, especially older ones, used
pooled linear regression analysis, which did not distinguish within- from between-classroom
variation (Condron, 2007; Haller, 1985; Haller & Davis, 1980; Hallinan & Sorenson, 1983).
Recent studies have favored hierarchical linear models with random effects at the classroom
and/or school level (Catsambis et al., 2012; Jean, 2016; Tach & Farkas, 2006), but coefficients
from random effects models still give some weight to between-classroom variation (Greene,
1999; Wooldridge, 2001)—unless they center variables around classrooms means, which again
only one study has done (Tach & Farkas, 2006). Some models have even included school- or
classroom-level predictors, such as percentage of students in poverty (Condron, 2007; Tach &
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Farkas, 2006), but because these variables do not vary within classrooms, they cannot predict
ability group placement.
How much might classroom fixed effects matter for models of ability grouping? There
are examples where different analyses of the same data have reached different conclusions. One
study of the ECLS-K:1999, which omitted classroom fixed effects, concluded that ability group
placement was biased against black children (Condron, 2007). But another study of the ECLSK:1999, which implicitly included classroom fixed effects through classroom centering,
concluded that there was no bias against black children (Tach & Farkas, 2006).
Another methodological issue is that ability group placement is a tricky dependent
variable to model. Ability groups are ordinal, and the number of groups varies across classrooms:
some classrooms have two groups, some have three, four, five or more. Authors have coded
ability groups in different ways, whose implications for estimation are unknown. Some authors
have converted group placements to a within-classroom standard score (Tach & Farkas, 2006) or
quantile score (Condron, 2007; Gamoran, 1989). This approach puts classrooms with different
numbers of groups on a common scale, but it ignores the fact that ability groups are ordinal and
not interval. Some authors have collapsed the ability group variable down to two categories
(lowest group vs. other, or highest group vs. other) or three categories (lowest group vs. highest
group vs. other) which are analyzed using logistic regression (Catsambis et al., 2012; Hallinan &
Sorenson, 1983; Jean, 2016). This approach keeps the variable ordinal, but discards variation,
reduces power, and makes classrooms less comparable since the meaning of the lowest or
highest group depends on how many groups a classroom has. In a classroom with two groups,
some students in the lower group may be just a little below the average for their classroom, but
in a classroom with five groups, students in the lowest group are likely struggling.

Our contributions
In this article, we use new data and improved methods to update and reassess the question
of whether ability group placements are biased. We predict group placements in a relatively new
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and nationally representative dataset that records students’ ability groups in both the fall and
spring of kindergarten. We predict group placement in fall and then predict group mobility from
fall to spring. Our models include classroom fixed effects, and we compare several different
ways to code the dependent variable, including a new approach that preserves the variable’s
ordinal character and still allows the number of groups to vary across classrooms.

DATA

Sample and longitudinal design
Our data come from the relatively recent Early Childhood Longitudinal Study of the
Kindergarten Class of 2010-11 (ECLS-K:2011), which began in the fall of 2010 with a
nationally representative probability sample of 15,088 kindergarteners. The design of the ECLSK:2011 was a cluster sample, with children clustered in 851 schools, and schools clustered in
primary sampling units (PSUs), each of which was either a large county or a group of similar and
contiguous small counties. The sample did not cluster or stratify by teacher or classroom, so
within a school, the sampled students could come from several different classrooms. On average,
the sample included 18 children per school, which worked out to approximately 4 per classroom.
Six percent of teachers had two kindergarten classrooms, one that met in the morning and one
that met in the afternoon.
The ECLS-K:2011 has followed children for six consecutive years, during which most
children progressed from kindergarten through fifth grade. We limited our study to the fall and
spring of the kindergarten year and to children who had the same teacher throughout
kindergarten. Data were also collected in the fall and spring of first and second grade, but in
those grades. the fall data were limited to a subsample comprising one-third of schools, which
reduced statistical power available to identify significant predictors of ability group placement.
After second grade, data were only collected in spring.
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Ability groups and ability group placement
Three different questionnaires, filled out at different times during kindergarten, asked
teachers about ability grouping. Teachers’ answers did not always agree across questionnaires,
and we dropped teachers who gave inconsistent answers. This left us with core analytic samples
of 879 teachers who gave consistent answers about their reading ability groups, and 241 teachers
who gave consistent answers about their math ability groups.
More specifically, the “Teacher Questionnaire (Child Level),” which teachers answered
in both fall (Questionnaire T1) and spring (T2), asked the following question separately for
reading and math: 2
1. “How many achievement groups…do you currently have in this child's
class?”
This question was multiple choice; possible answers were “none,” 2, 3, 4, and “5 or more.” We
dropped teachers who answered “none” and teachers whose answers disagreed between the fall
and spring questionnaires.
In addition, on the “Teacher Questionnaire” administered in spring (Questionnaire A2),
teachers were asked the following question: 3
2. On days when you use achievement grouping, how many groups do you have
in your class or classes? If you have more than one class, write the average
for your classes. If you do not use achievement grouping in the subject
listed, please write "0”….
This question was free response, and teachers could answer with any one- or two-digit number.
A few teachers gave an answer of 1, which makes no sense since achievement grouping requires

2

On the fall questionnaire (Questionnaire T1), this was question 4 for reading and question 6 for math. On
the spring questionnaire (Questionnaire T2), this was question 20 for reading and 22 for math.
3 This is part of question B4 on Questionnaire A2. A version of the same questionnaire was administered in
the fall of kindergarten (Questionnaire A1), but it omitted this question.
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at least 2 groups, and a few teachers gave unrealistically high answers, as high as 33. We
dropped teachers who gave answers that were less than 2 or greater than 6, as well as teachers
whose answers to question 2 disagreed with their answers to question 1. We defined an answer
of “5 or more” on question 1 as agreeing with an answer of 5 or 6 on question 2.
Two of the three questionnaires also asked about the group placement of individual
students. Specifically, the fall and spring administrations of the “Teacher Questionnaire (Child
Level)” (Questionnaires T1 and T2) asked teachers the following questions about both math and
reading: 4
3. In which [achievement] group is this child currently placed? Use 1 for the
highest achievement group.
This question was free response; teachers could give any one- or two-digit number. We dropped
teachers whose answers seemed impossible in light of the number of groups that they had
reported using on question 2. For example, we dropped a teacher if they reported having only 2
reading groups, but placing a sampled child in reading group 3.

Test scores
Children took reading and math tests in the fall and spring of kindergarten. Tests
followed a two-stage adaptive format. Children began by taking a “routing tests” with items of
various difficulties; the results of the routing tests determined whether children would take an
easy, medium, or hard second-stage test. Children’s ability scores, or “theta” scores, were
estimated using an item response theory (IRT) model with parameters to control for the
difficulty, discrimination, and guessability of test items.
Test dates varied across schools, but fall tests were most often given in October, and
spring tests were most often given in May. Between-school variation in test dates can cause

4

On the fall questionnaire (Questionnaire T1), this was question 6 for reading and question 5 for math. On
the spring questionnaire (Questionnaire T2), this was question 21 for reading and 23 for math.
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trouble for some models, but our models eliminated between-school variation by using
classroom fixed effects.

Student demographics
Student gender, race/ethnicity, and socioeconomic status (SES) were recorded from
parent questionnaires and data provided by school administrators. We collapsed race and
ethnicity into five categories: Hispanic and four non-Hispanic groups—white, black/African
American, Asian, and other. Within these five broad categories, the data did offer some smaller
groups, but the groups were so small that an analysis using them would have lacked the power to
make meaningful distinctions.
The ECLS-K:2011 coded SES by averaging standardized variables measuring family
income, parents’ occupational status, and parents’ years of education. We standardized the SES
measure to facilitate interpretation. This was necessary because an average of standardized
variables is not itself standardized. 5

Teacher-rated behavior
In the fall and spring of kindergarten, teachers answered a number of items asking how
often children displayed certain behaviors and social skills (Tourangeau et al., 2018). Available
responses to each item ranged from never (1) to very often (4), except for items describing
children’s attentional focus, where available responses ranged from “extremely untrue” (1) to
“extremely true” (7). Responses were reduced to six scales, each constructed by averaging
responses across four to seven items. Each scale ranged from 1 to 4, except for the scale for
attentional focus, which ranged from 1 to 7. To facilitate interpretability and comparison, we

5 Consider two standardized variables Z1 and Z2 each with mean 0 and variance 1 Their average Z=
(Z1+Z2)/2 also has a mean of 0, but its variance is not one. Instead, the variance of the average is
Var(Z)=(Var(Z1)+Var(Z2)+2Cov(Z1,Z2)/4=(2+Corr(Z1,Z2))/4, which is less than 1—in fact less than ¾. So Z is
not standardized.
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standardized every scale to a mean of 0 and an SD of 1. The reliability of the scales ranged from
0.83 to 0.96 (Tourangeau et al., 2018).
The first two scales were as follows:
1. Approaches to learning. This scale, constructed specifically for the ECLS-K,
consisted of seven items: “keeps belongings organized; shows eagerness to learn new
things; works independently; easily adapts to changes in routine; persists in
completing tasks; pays attention well; and follows classroom rules” (Tourangeau et
al., 2018).
2. Attentional focus. This scale, adopted from the Short Form of the Children’s Behavior
Questionnaire (Putnam & Rothbart, 2006), consists of six items that “measure the
child’s tendency to maintain attention on a task” (National Center for Education
Statistics, 2010).
The last four scales come from the Social Skills Rating System (Gresham & Elliott, 1990; NCS
Pearson, 1990). The component items are masked due to copyright, but they measure the
following constructs:
3. Self-control.
4. Interpersonal skills. “The child interacted with others in a positive way” (Tourangeau
et al., 2018).
5. Externalizing problem behaviors—e.g., “fighting, arguing, …impulsiveness”
(National Center for Education Statistics, 2010).

6. Internalizing problem behaviors—e.g., “depression, low-self-esteem” (National
Center for Education Statistics, 2010).

Note that the behavior scales represent teachers’ subjective impressions of behavior, which,
though highly reliable and guided by a rubric, were not necessarily objective or unbiased. For
example, some subjectivity or bias may affect whether a teacher indicates that a student displays
a certain behavior “somewhat often” or “very often.”
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METHODS

Coding of ability groups
When a classroom had K ability groups, we assigned them values k=1,…,K, where group
k=1 was the lowest group and group k=K was the highest. Because the number of groups K
varied across classrooms, then the distribution of the variable k was different in different
classrooms. We used two different methods to transform k so that it had a similar distribution in
every classroom. But before transforming k, we need to understand the distribution of k itself.
Within a classroom with K groups, the groups may not have equal numbers of children, but if
they do, then the variable k has a discrete uniform distribution, with the following mean and
standard deviation (SD):
𝐸𝐸(𝑘𝑘) =

𝐾𝐾 + 1
2

𝐾𝐾 2 − 1
12

𝑆𝑆𝑆𝑆(𝑘𝑘) = �

Notice that the mean and SD increase with the number of groups K. This can cause inconsistent
estimates because K varies across classrooms; in particular, K can take values of 2, 3, 4, or 5, 6.
When K=2, it has a mean of 1.5 and an SD of 0.5, but when K=6, it has a mean of 3.5 and an SD
of 1.7.
We tried two different methods for re-coding k so that it had the same mean and SD in
different classrooms, at least approximately.
Standardization
The simplest approach, used in at least one prior study (Tach & Farkas, 2006), was to
standardize k within each classroom c by subtracting the classroom mean 𝑘𝑘�𝑐𝑐 and dividing by the
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classroom standard deviation 𝑠𝑠𝑐𝑐 . The result is a standardized variable z which, within each
classroom, 6 has a mean of 0 and an SD of 1:

𝑧𝑧 =

𝑘𝑘 − 𝑘𝑘�𝑐𝑐
𝑠𝑠𝑐𝑐

The ECLS-K:2011 sample typically did not include all the children in classroom c, and so we
had to estimate 𝑘𝑘�𝑐𝑐 and 𝑠𝑠𝑐𝑐 from a sample. In rare classrooms, the sample contained only one
child; then 𝑠𝑠𝑐𝑐 could not be estimated and z could not be calculated.

Percentile coding

A slightly more complicated approach, used in at least two prior studies (Condron, 2007;
Gamoran, 1989), was to transform k into an implied quantile q, such as a percentile. 7 The basic
idea is this: If there are K=2 ability groups, you treat the lower group (k=1) as though the
students in it are between percentiles 0 and 50 and the upper group (k=2) as though the students
in it are between percentiles 50 and 100. You then assign each group the midpoint of its
percentile range, so that the lower group is coded as q=25 and the upper group is coded as q=75.
Likewise, if there are three ability groups, you code the low group (k=1) as q=16 2/3 (the
midpoint of 0 and 33 1/3), the middle group (k=2) as q=50 (the midpoint of 33 1/3 and 66 2/3),
and the high group (k=3) as q=83 1/3 (the midpoint of 66 2/3 and 100). More generally, if there
are K groups, then the percentile q corresponding to group k=1,…,K is
𝑞𝑞 = 100

𝑘𝑘 − 1/2
𝐾𝐾

Percentile coding makes the most sense when there is an equal number of children in each group,
but it is also used when groups are unequal in size.

6

The total SD is somewhat less than the within-classroom SD because the between-classroom SD is
constrained to zero.
7 Both Gamoran (1989) and Condron (2007) used deciles d, but we use percentiles q because they are
easier to interpret. The two are related by d=q/10.
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Since q is just a linear transformation of k, the mean and variance of q can be derived
from the mean and SD of k. If the K groups are equal in size, then k has the mean and SD given
above, and the mean and SD of q are
𝐸𝐸(𝑞𝑞) = 50

𝐾𝐾 2 − 1
12𝐾𝐾 2

𝑆𝑆𝑆𝑆(𝑞𝑞) = 100�

Table 1 summarizes the distribution, mean and SD of q for classrooms with K equal-sized
groups, where K can take any value from 2 to 5. The mean is 50 regardless of the K. The SD
increases with K, but only slightly; it rises from SD=25 when K=2 to SD=28.5 when K=6.
Therefore q behaves much like a variable that has been standardized to a mean of 50 and a
standard deviation somewhere between 25 and 28.5.
Because the SD of q is a little more than 25 times the SD of the standardized variable z,
the slopes of a linear regression that uses q will be a little more than 25 times the slopes of a
linear regression that uses z. Besides that, the regression results should be very similar. A small
advantage of q over z is that q is defined when the sample includes only one child from a
classroom—but this occurs very rarely in the ECLS-K:2011.
Ordinal models
The q and z transformations assume that, for a given value of K, k is an interval variable
with an equal distance between groups. But this is not necessarily the case. In a classroom with
K=3 groups, or example, suppose that groups k=1 and 2 differ only a little in achievement level,
while group k=3 is a “gifted” group with a much higher achievement level. Or suppose that
groups k=2 and 3 differ only a little, while group k=1 is a remedial group that starts far behind. In
either case, k would be an ordinal variable, but not an interval one.
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Because k is an ordinal variable, it is natural to model it using ordinal logistic regression.
In classroom c with K ability groups, the probability that student i is placed in group k is
𝑃𝑃(𝑖𝑖 𝜖𝜖 𝑘𝑘) = 𝑃𝑃(𝜏𝜏𝑘𝑘−1 < 𝑦𝑦 ∗ ≤ 𝜏𝜏𝑘𝑘 ), 𝑤𝑤ℎ𝑒𝑒𝑒𝑒𝑒𝑒 𝑦𝑦 ∗ = 𝛼𝛼𝑐𝑐 + 𝛽𝛽𝑋𝑋𝑖𝑖 + 𝑒𝑒

Here y* is an unobserved latent variable. 𝛼𝛼𝑐𝑐 is a class-specific fixed effect, 𝛽𝛽 is a vector

containing the slopes of the child variables Xic , and e is an unobserved residual with a standard
logistic distribution. 𝜏𝜏𝑘𝑘 and 𝜏𝜏𝑘𝑘−1 are thresholds; to identify the model, the top and bottom
threshold, 𝜏𝜏1 and 𝜏𝜏𝐾𝐾 , are set equal to −∞ and +∞, respectively.

As usually implemented, ordinal regression models assume that the number of groups K

is the same for every classroom. To overcome this limitation, we fit an ordinal logistic regression
model separately to classrooms with K=2 8, 3, 4, 5, and 6 groups, and then averaged the results 9
across the five regressions, giving more weight to the regressions that have smaller standard
errors (because of larger sample sizes). To do this, we adopted a formula widely used in metaanalyses that average heterogeneous effects across multiple studies (DerSimonian & Laird,
1986).
Specifically, suppose 𝛽𝛽̂𝐾𝐾 and 𝑠𝑠𝐾𝐾 estimate the coefficient 𝛽𝛽𝐾𝐾 and standard error for a

particular X variable in an ordinal logistic regression fit to classrooms with K groups. Then there
are five coefficients 𝛽𝛽̂𝐾𝐾 , K=2,3,4,5,6, and their weighted average is
6

6

𝐾𝐾=2

𝐾𝐾=2

𝛽𝛽̅ = � 𝛽𝛽̂𝐾𝐾 𝑤𝑤𝐾𝐾 / � 𝑤𝑤𝐾𝐾

with standard error 𝑆𝑆𝑆𝑆(𝛽𝛽̅ ) = �∑6𝐾𝐾=2 𝑤𝑤𝐾𝐾 . Here the weights are
𝑤𝑤𝐾𝐾 = 1/(𝑠𝑠𝐾𝐾2 + 𝜏𝜏̂ 2 )

8

In reading, the sample of classrooms with K=2 groups was quite small and the ordinal logistic regression
model did not converge. Our reading results therefore average only the results for classrooms with K=3,4,5, or 6
groups.
9 It is appropriate to average coefficients because the coefficients of the five regressions are on the same
standard logistic scale.
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and 𝜏𝜏̂ 2 is an estimate of how much the true coefficients 𝛽𝛽𝐾𝐾 vary across the five regressions. 10

Classroom fixed effects
As mentioned in the introduction, any model of ability group placement should include
classroom fixed effects, which limit estimates to within-classroom variation. In a linear
regression model, it is straightforward to include classroom fixed effects—either by adding
classroom dummies or, equivalently, by centering all variables around their classroom means.
We centered variables in our linear models of the q and z transformations of ability groups. 11
Including fixed effects in ordinal logistic regression models is a little trickier, but several
estimators have recently been developed and evaluated. We use the simple “blow up and cluster”
estimator, which is known to provide consistent estimates (Baetschmann et al., 2017).
Classroom fixed effects eliminate between-classroom variation in group placement,
observed predictors, and unobserved confounders. In the ECLS-K:2011, including classroom
fixed effects also has the benefit of controlling away between-classroom variation in test dates.
Nearly all the variation in test dates lies between classrooms, in fact between schools. Within
classrooms, test dates rarely differ by more than one day, or three days if a weekend intervenes.

RESULTS

Sample description
Table 2 describes the analytic samples used for reading and math. In reading, the analytic
sample had 3,920 students in 923 classrooms taught by 879 teachers in 449 schools. This

10 This formula, implemented by the user-developed Stata command admetan, re (Fisher, 2018), is
appropriate for “random-effects” meta-analysis, which allows for the possibility that the true coefficients 𝛽𝛽𝐾𝐾 are
different for classrooms with different numbers of groups K. Our use of a formula from random-effects metaanalysis should not be confused with the use of fixed effects in the underlying regressions. The meaning of the terms
fixed vs. random effects is different in meta-analysis than in regression modeling.
11

Stata’s xtreg, fe command does this automatically.
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analytic sample represented about one-quarter of the students in the ECLS-K:2011; the other
three-quarters either did not use ability groups or had teachers whose answers to questions about
ability groups were inconsistent. There were slightly more classrooms (923) than teachers (879)
because some kindergarten teachers taught two classrooms—one in the morning and one in the
afternoon. In math, the analytic sample was somewhat smaller, with 1,011 students in 245
classrooms taught by 241 teachers in 177 schools. Evidently, ability grouping was rarer in math
than in reading.
In the reading sample, 86 percent of students were in classrooms that used 3, 4, or 5
groups. In math, the number of groups was typically smaller; 86 percent of students were in
classrooms that used 2, 3, or 4 groups.
In both reading and math, about half the students were white non-Hispanics, and most of
the remainder were either black or Hispanic. The fraction of Asians and other students were
relatively small, but we still had enough statistical power to show that being Asian influenced
children’s group placement—as we will show. Our sample also included variables measuring
SES, teacher-reported behavior, and test scores, but Table 2 does not report summary statistics
because all those variables were standardized to have a mean of 0 and an SD of 1.

Initial group placement in the fall of kindergarten
Table 3 and Table 4 predict the fall placement of kindergartners into higher and lower
ability groups in reading and math, respectively. The tables show results from fixed effects linear
models using both standardized and percentile coding for groups, as well as fixed effects ordinal
logit models. In general, the results were quite similar across the three model specifications; the
coefficients that used percentiles were approximately 25 times the coefficients that used
standardized group numbers, 12 and the coefficients of the ordinal logit were approximately 3

12

We predicted this. See our Methods for the relationship between group percentiles and standardized
group numbers.
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times the coefficients that used standardized group numbers. We will report all three results to
offer different interpretations of effect size.
In general, the predictive accuracy of the models is moderately good; the linear models
explain about half of the within-classroom variation in group placement. We will start by
summarizing the models that omit teacher assessments of students’ behavior, then report results
for models that include those assessments.
Models without teacher-reported behaviors
By far the strongest predictor of group placement was standardized test scores. In
reading, when SES, gender, and race/ethnicity, and classroom were held constant, a one SD
increase in reading scores predicted a 14 percentile point increase in group placement on the
percentile score, a 0.5 SD increase on the standardized scale, and a 1.7 point increase on the logit
scale. In math, likewise, a one SD increase in math scores predicted an increase of 9 percentile
points, 0.33 SD, or 1 logit in group placement. Reading scores were more important than math
scores in predicting reading group placement, but less important than math scores in predicting
math group placement.
Net of test scores, there was evidence that ability grouping was biased toward higher-SES
children. Although SES predicted group placement significantly, it was not nearly as strong a
predictor as test scores. In predicting reading group placement, for example, SES was about one
fifth as predictive as reading scores and about one quarter as predictive as math scores. Among
children with similar test scores, gender, and race/ethnicity, a one SD increase in SES predicted
an increase of just 2 percentile points, 0.08 SD, or 0.28 logits in reading group placement.
Results for math were similar.
There was also evidence that ability grouping was biased in favor of girls. In fact, gender
predicted group placement about as well as SES, though not nearly as well as test scores. Among
children in the same classroom with the same test scores, SES, and race/ethnicity, girls were
placed 3 percentile points, 0.11 SDs, or 0.38 logits higher than boys in reading, and 2.5
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percentile points, 0.11 SD, or 0.48 logits higher than boys in math. So, in group placement, being
female was comparable to being 1 SD higher on SES.
There was also evidence that ability group placement was biased in favor of Asian
Americans. In fact, the bias toward Asian Americans was comparable to the bias toward girls.
Compared to white children in the same classrooms, with the same test scores, and SES, Asian
Americans’ reading group placements were approximately 8 percentile points, 0.3 SD, or 1 logits
higher. The difference between Asian American and white students is statistically significant in
reading. In math, the difference was similar in size, but not statistically significant, perhaps
because we had a smaller sample size of classrooms that used ability grouping in math than in
reading.
There was little evidence of bias against African Americans. In reading, one of the three
models had a coefficient for black children that was negative and significant (p<.05), suggesting
a bias against African Americans, but the other two models had coefficients that were nonsignificant and positive, suggesting that any bias, if it existed, more likely favored African
Americans. In math, all three black coefficients were positive, and one was borderline significant
(p<.10), again suggesting that any bias was more likely to favor African Americans. Because
African Americans tend to have lower test scores and lower SES, they do tend to get placed in
lower ability groups, but net of test scores and SES, there is little evidence that their race per se
influences group placement.
Likewise, there was little evidence of bias either for or against Hispanics or children of
other races and ethnicities.
Models with teacher-reported behaviors
Adding teacher-reported behaviors increased explained variance by just 4 to 6 percentage
points, but several of the behaviors were significant predictors.
In reading, net of other variables, teachers gave significantly higher placements to
students who in the teacher’s judgment had good approaches to learning and strong attentional
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focus. They gave significantly lower reading group placements to students who displayed more
internalizing problem behaviors (e.g., depression, self-esteem), but surprisingly they gave
significantly higher reading group placements to students who displayed more externalizing
problem behaviors (e.g., fighting, arguing). Also surprisingly, they gave slightly lower group
placements to students who displayed better self-control. Students’ interpersonal skills did not
predict their reading group placements.
In predicting reading group placements, behavioral variables were comparable to
demographic variables. Self-control, externalizing, and internalizing problem behaviors were
each about as predictive as SES. Having strong approaches to learning was about three times as
predictive as SES, and approximately as predictive as being Asian American or having high
math scores.
Including behavioral variables in the reading group model substantially changed the
coefficients for some of the other predictors. Most conspicuously, the coefficients for female
gender shrank by a factor of three and became non-significant. This suggests that the fact that
girls are placed a little higher than boys with similar scores has primarily to do with girls’ better
behavior—at least as rated by kindergarten teachers, who are almost 100 percent female
themselves. Adding behavioral variables also halved the predictive value of math scores to
predict reading group, and shrank other coefficients by 10 to 20 percent.
The model predicting math group placements had generally similar results, although
some of the details were different. The coefficients for approaches to learning and attentional
focus were similar to what they were in the reading model, but less statistically significant in
math, presumably because of the smaller math sample. In math, interpersonal skills predicted
slightly higher group placement, but higher self-control predicted lower group placement, as it
did in reading. In math, unlike reading, externalizing and internalizing problem behaviors had no
predictive value.
In math, as in reading, including behavioral variables made the gender coefficients turn
non-significant—suggesting that girls’ higher placement was due in part to their better behavior,
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as reported by teachers. Including behavior variables also made two of the coefficients for black
race turn significant and positive—suggesting that black children were placed in slightly higher
math groups than white children with similar test scores, SES, and behavior. This result is
limited to the linear models, though. In the ordinal logit model, the coefficient for black race was
also positive, but not statistically significant.

Group mobility from fall to spring of kindergarten
Table 5 summarizes mobility in group placement between fall and spring. Fall group
placements are not, in general, permanent. About a third of students move groups between fall
and spring, and more of them move upward than downward. There is more mobility in
classrooms with larger numbers of groups. For example, in classrooms with 2 reading or math
groups, only 10 to 20 percent of students change groups between fall and spring, but in
classrooms with 6 groups, about 60 percent of students change groups. This makes sense since
with more groups, the differences between groups are smaller, and there are more groups to
move to. For example, in a class with 2 groups, the only possible movement is to go up from the
lower group or down from the upper group, but in a class with 6 groups, any student can be
moved to any of 5 other groups.
Models without teacher-reported behaviors
Why did students change ability groups between fall and spring? Did students move up
by improving their test scores and behaviors, relative to other students, or was mobility
influenced by students’ SES, race/ethnicity, and gender? Table 6 addresses this question for
reading groups.
In reading, reading gains were one of the strongest predictors of upward mobility.
Teachers tended to promote children with above average reading gains. Relative to a similar
student with average reading gains, a student whose reading scores improved by 1 SD more than
other students could expect to move up in reading group placement by 0.14 SD, 4 percentile
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points, or 0.4 logits. These coefficients changed very little when behavioral variables were added
to the model.
Improvements in approaches to learning were even more predictive of upward mobility
than reading gains. Relative to an otherwise similar students, a student whose approaches to
learning improved by 1 SD, according to their teacher, could expect to move up in reading group
placement by 0.2 SD, 5 percentile points, or 0.5 logits.
After gains in reading scores and approaches to learning, though, the next strongest
predictor of reading group mobility was SES. Compared to lower-SES students with similar test
scores and behaviors, students with higher SES were more likely to get promoted into a higher
reading group. This occurred in addition to the fact that higher-SES children received higher
initial placements than their scores and behaviors alone would predict. Relative to a similar
student whose SES was average for their classroom, a student whose SES was 1 SD above
average could expect to move up by 0.1 SD, 2.5 percentile points, or 0.3 logits in reading group.
The SES coefficients changed very little when behavioral variables were added to the model.
The next strongest predictor was Hispanic ethnicity. Relative to white students with
similar score gains, similar changes in behavior, and similar SES, Hispanics were less likely to
move up and more likely to move down. The Hispanic coefficients were not consistently
significant in the models that omitted behavioral variables, but became consistently significant
when behavior was included. With behavior controlled, being Hispanic reduced chances of
promotion by 0.08 SD, 4 percentile points, or 0.3 logits.
The weakest significant predictors were changes in interpersonal skills and internalizing
problem behaviors. The coefficients for internalizing problem behaviors was negative,
suggesting, as expected, that students who increased their internalizing problems more than
others were less likely to move up. The coefficient for interpersonal skills was also negative,
suggesting that students who improved their interpersonal skills were less likely to move up.
This result may seem somewhat surprising, unless teachers are reluctant to promote children who
distract their classmates with friendly chatter. In any case, the coefficients for interpersonal skills
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and internalizing problem behaviors are quite small, suggesting that changes in these behaviors
affect group placement by only about 0.05-0.06 SD, 1.3-1.5 percentile points, or 0.16-0.17 logits.
Table 7 gives results for mobility between math groups. The results are quite different
than they were for mobility between reading groups. Variables that were significant predictors of
reading group mobility, including score gains and SES, are not significant predictors of math
group mobility. This is not just because the math sample is smaller than the reading sample, so
that larger coefficients are needed to achieve statistical significance. The coefficients of score
gains and SES are substantially smaller in the model of math group mobility than they were in
the model of reading group mobility.
There are two exceptions, two ways in which the results for math group mobility
resemble those for reading group mobility. First, like the results for reading mobility, the results
for math mobility show a small but significant negative effect of Hispanic ethnicity. Net of other
variables, being Hispanic reduced chances of promotion by 0.20 SD, 5 percentile points or 1.3
logits. Second, like the results for reading mobility, the results for math mobility suggest a small
effect of improvements in approaches to learning. Net of other variables, a child whose
approaches to learning improve by 1 SD more than other children, can expect to move up by
0.10 SD, 3.3 percentile points, or 0.5 logits. The coefficients for approaches to learning are
marginally significant at best (p<.10), but they are comparable in size to the coefficients in the
reading mobility model, and might achieve statistical significance in the math mobility model if
the sample were larger.

CONCLUSION
Is ability group placement biased? Our results suggest that it is. While test scores remain
far and away the best predictor of initial group placement in fall—as they should be—girls,
Asian Americans, and high-SES students get slightly higher placements than their test scores
alone would justify. When children’s groups between fall and spring, bias is present again. High-
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SES children are more likely to move up, and Hispanic children are less likely to move up, than
their score gains alone would justify.
The biases are not terribly large, but they are biases nonetheless. In the fall, being female
or having high SES raises group placement by about 2 to 3 percentile points, and being Asian
American raises group placement about twice as much. In the spring, being high SES raises
group placement by an additional 2 to 3 percentile points, at least in reading, and being Hispanic
lowers group placement by almost twice that amount.
Not every group that we might expect to suffer from bias does. African Americans, in
particular, do not appear to be singled out for bias. Although African Americans do receive, on
average, lower groups placement than white students in the same class, when we adjust for test
scores and SES, African Americans are placed in approximately the groups that we would
expect. In mathematics, in fact, they may be placed a little higher. While this finding may seem
surprising, past results on black children’s ability group placements have been mixed, and ours is
not the first study to find no sign of bias. In fact, the study that was most similar to ours—an
analysis of the ECLS-K:2011 with implicit classroom fixed effects—also found no bias against
African Americans (Tach & Farkas, 2006).
Children’s social and behavioral skills—especially attentional focus and approaches to
learning—also affect ability group placement. Girls get higher ratings for social and behavioral
skills than boys, and this explains why girls get higher placements than boys with the same
reading and math scores. But social and behavioral skills do very little to explain why Asian and
high-SES children get higher placements. Remember that we rely on teachers to report children’s
behaviors, and teacher reports may themselves be biased. So the fact that reported behaviors
explain why girls get higher placements than boys does not necessarily mean that those
placements are fair. It could be that teachers give girls higher average behavior ratings than they
deserve.
The patterns of bias are only partially consistent with conflict theory, which would
predict that children from dominant social groups would get higher placement than their test
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scores merit. The bias toward high-SES children and against Hispanic children is consistent with
that prediction, but lack of bias against African Americans is not. The biases toward Asian
Americans and girls are also hard to reconcile with conflict theory.
What are some of the social or psychological mechanisms that lead to biased group
placement? There are several possibilities. It may be that kindergarten teachers, who are almost
universally woman, favor girls who remind them of themselves. It may be that teachers have
stereotypes about girls, Asian Americans, or high-SES children which lead teachers to overrate
those children’s abilities relative to what they have actually achieved in their young lives. It may
also be that teachers place students more or less fairly, but then succumb to lobbying by Asian
American and high-SES parents who believe their children belong in a higher group. While our
data provide little opportunity to contrast potential mechanisms, it is provocative that Asian
Americans receive higher-than-deserved group placements in reading, not just in mathematics.
Given the common stereotype that Asians are good at math, if only stereotypes were at work, we
would expect to see a stronger bias toward Asian Americans in math than in reading. The fact
that we do not suggests that other mechanisms are at work.
In the Introduction, we highlighted several methodological concerns about past studies.
Our results suggest that some of these concerns mattered more than others. In particular, the
coding of ability group placement as a dependent variable appeared to have little effect on the
results. We got very similar results whether we coded group placement as an ordinal variable or
treated it as a continuous variable which we transformed into a standard score z or a percentile
score q. That said, there are other approaches to modeling ability group placement that we would
not recommend. In particular, we would not recommend dichotomizing group placements, which
discards informative variation. And because the number of ability groups varies across
classrooms, we would also not recommend modeling group placements as a continuous variable
without some kind of transformation.
The inclusion of classroom fixed effects is a more vital methodological issue. Models of
ability group placement clearly require classroom fixed effects because ability group placement
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is entirely a within-classroom process. Models that omit classroom fixed effects confound
within- and between-classroom variation, and the between-classroom variation can bias the
results. In previous research on the ECLS-K:1999, models that did include classroom fixed
effects sometimes returned different results than models that did not. In particular, a study that
omitted classroom fixed effects alleged bias against African American students (Condron, 2007),
but a study that included classroom fixed effects found none (Tach & Farkas, 2006). In our own
study, we also noticed that omitting classroom fixed effects could change some results. Our final
writeup did not include results without classroom fixed effects, because those results were
incorrect, and we had limited space.
What are the consequences of bias in ability group placement? To the degree that
placement in higher groups accelerates learning (Gamoran, 1992; Oakes & Lipton, 1990), we
might expect the practice to accelerate the learning of high-SES students, Asian Americans, and
girls, while suppressing the learning of boys and Hispanic children. But the effect of ability
grouping on inequality in learning is contentious; results are somewhat mixed (Slavin, 1987),
and concerns have been raised about the quality of older studies (Betts & Shkolnik, 2000). In
addition, if placement in higher groups does accelerate learning on average, it is not clear
whether the benefits extend to children who, because of bias, are placed in higher groups than
they deserve—groups where they are lower achieving than the other students, and some of the
curriculum seems out of reach.
Even if bias does not directly affect the learning of the students who are affected by it, it
may be that bias in group placements affect how students see themselves and others. Whites,
Asian-Americans, girls, and high-SES students make up a disproportionate share of higher
reading and math groups, and that would be true even if ability group placement were based
entirely on measured ability. Biases in group placement exaggerate these social differences
between ability groups, and may exaggerate students’ ideas about achievement differences
between ethnic groups, genders, and social classes, and where each student belongs.
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TABLES
Table 1. Transforming group numbers (k) into percentiles (q)
Number of groups (K) in classroom
6
Group number (k)
K=2
3
4
5
1
q=25
16.67
12.5
10
8.33
2
75
50
37.5
30
25
3
83.33
62.5
50
41.67
4
87.5
70
58.33
5
90
75
6
91.67
50
Mean of q
50
50
50
50
28.5
SD of q
25.0
27.2
28.0
28.3
Note: The calculations assume that the groups are equal in size.
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Table 2. Characteristics of analytic samples in reading and math
Reading sample Math sample
Sample size
Students
3,920
1,011
Classrooms
923
245
Teachers
879
241
Schools
449
177
Gender
Female
49%
53%
Male
51%
47%
Race
White, Non-Hispanic
51%
45%
Black/African American, Non-Hispanic
15%
18%
Hispanic
22%
25%
Asian, Non-Hispanic
6%
6%
Other
6%
6%
Number of ability groups in classroom
2
3%
20%
3
25%
41%
4
42%
26%
5
19%
8%
6
11%
6%
Note: Percentages refer to students rather than classrooms, teachers, or schools. For example, in
the reading sample, 3 percent of students were in classrooms with 2 ability groups.
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Table 3. Reading ability groups: Predictors of initial group placement, fall of kindergarten
Without teacher-reported behaviors
Predictors
Reading score
Math score
SES
Child Race: Black, Non-Hispanic
(vs. white reference)
Child Race: Hispanic
Child Race: Asian, Non-Hispanic
Child Race: Other
Child Gender: Female (vs. Male reference)
Teacher reported behaviors
Approaches to Learning

Linear models
Standardized
Percentile
0.52***
14.72***
(0.01)
(0.34)
0.30***
8.39***
(0.02)
(0.55)
0.08***
2.29***
(0.01)
(0.19)
0.03
0.28
(0.05)
(1.82)
0.04
1.63
(0.04)
(1.13)
0.28***
7.74***
(0.04)
(1.25)
-0.00
-0.47
(0.03)
(1.03)
0.11**
3.00**
(0.03)
(0.84)

Self-Control
Interpersonal skills
Externalizing Problem Behaviors
Internalizing Problem Behaviors
Attentional Focus
R2 (within classrooms)

0.49

0.51

Ordinal
logit
1.73***
(0.08)
0.97***
(0.23)
0.28***
(0.08)
-2.02*
(0.89)
-0.01
(0.24)
1.00***
(0.20)
1.76**
(0.65)
0.38***
(0.11)

With teacher-reported behaviors
Linear models
Standardized
Percentile
0.48***
13.38***
(0.02)
(0.52)
0.16***
4.71***
(0.03)
(0.70)
0.06***
1.84***
(0.01)
(0.21)
0.05
0.77
(0.06)
(1.97)
0.01
0.82
(0.03)
(0.87)
0.24***
6.26**
(0.05)
(1.99)
0.05
0.67
(0.04)
(1.46)
0.04
0.88
(0.03)
(0.69)
0.23***
(0.04)
-0.09***
(0.02)
0.01
(0.03)
0.08***
(0.01)
-0.07**
(0.02)
0.13***
(0.02)

0.53

5.87***
(1.02)
-2.44***
(0.35)
0.51
(0.90)
2.36***
(0.36)
-1.90***
(0.40)
3.83***
(0.63)

0.55

***p<0.001, **p<0.01, *p<0.05. Test scores, SES, and teacher-reported behaviors are standardized. All
models include classroom fixed effects. Standard errors are clustered at the level of the primary
sampling unit—either a large county or a group of adjacent and similar small counties.
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Ordinal
logit
1.71***
(0.10)
0.55***
(0.10)
0.25***
(0.07)
0.09
(0.21)
0.06
(0.19)
0.59**
(0.19)
0.15
(0.20)
0.19+
(0.11)
0.54***
(0.12)
-0.30***
(0.08)
0.06
(0.06)
0.21+
(0.12)
-0.27***
(0.04)
0.36***
(0.09)

Table 4. Math ability groups: Predictors of initial group placement, fall of kindergarten
Without teacher-reported behaviors
Predictors
Reading score
Math score
SES
Child Race: Black, Non-Hispanic
(vs. white reference)
Child Race: Hispanic
Child Race: Asian, Non-Hispanic
Child Race: Other
Child Gender: Female (vs. Male reference)
Teacher reported behaviors
Approaches to Learning

Linear models
Standardized
Percentile
0.33**
9.37**
(0.10)
(2.42)
0.48**
13.22**
(0.12)
(3.22)
0.11*
3.03*
(0.04)
(0.96)
0.07+
0.42
(0.03)
(1.63)
0.10
2.98
(0.09)
(2.40)
0.23
5.43
(0.15)
(4.38)
0.24
6.55
(0.19)
(4.22)
0.11**
2.52**
(0.02)
(0.73)

Self-Control
Interpersonal skills
Externalizing Problem Behaviors
Internalizing Problem Behaviors
Attentional Focus
R2 (within classrooms)

0.49

0.49

Ordinal
logit
1.02***
(0.17)
2.04***
(0.47)
0.69*
(0.33)
0.86
(0.62)
0.87
(0.62)
6.20+
(3.41)
4.49
(3.71)
0.48***
(0.14)

With teacher-reported behaviors
Linear models
Standardized
Percentile
0.30*
8.32**
(0.10)
(2.32)
0.34**
9.26**
(0.09)
(2.53)
0.11*
3.00**
(0.04)
(0.81)
0.16***
3.19***
(0.04)
(0.58)
0.09
2.51
(0.05)
(1.41)
0.23
4.79
(0.16)
(4.14)
0.26
7.49+
(0.17)
(3.52)
-0.04
-1.42
(0.05)
(1.33)
0.20+
(0.10)
-0.17***
(0.02)
0.10*
(0.04)
0.01
(0.02)
-0.02
(0.01)
0.12+
(0.05)
0.54

***p<0.001, **p<0.01, *p<0.05.
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5.19
(3.32)
-6.30***
(0.88)
3.23**
(0.99)
-0.49
(0.82)
-0.52
(0.36)
3.82+
(1.77)
0.55

Ordinal
logit
1.32*
(0.55)
2.61*
(1.20)
1.25
(0.93)
1.24
(0.80)
1.74
(1.39)
4.56*
(1.80)
3.97
(3.26)
0.71
(0.81)
0.53*
(0.25)
-0.84*
(0.42)
0.71**
(0.25)
-0.18
(0.76)
0.09
(0.23)
0.59*
(0.29)

Table 5. Group mobility between fall and spring of kindergarten
Reading
Math
Children
% Children
%
Mobility type
All classrooms
Downward
680 17%
133 13%
None
2,243 58%
654 65%
Upward
965 25%
220 22%
Total
3,888
1,007
Classrooms with 2 groups
Downward
2
2%
12 6%
None
88 89%
165 80%
Upward
9
9%
28 14%
Total
99
205
Classrooms with 3 groups
Downward
111 11%
49 12%
None
666 67%
278 68%
Upward
211 21%
81 20%
Total
988
408
Classrooms with 4 groups
Downward
269
17%
50 19%
None
975
60%
145 55%
Upward
386
24%
67 26%
Total
1,630
262
Classrooms with 5 groups
Downward
167 22%
16 21%
None
352 47%
43 57%
Upward
232 31%
16 21%
Total
751
75
Classrooms with 6 groups
Downward
131 31%
6 11%
None
162 39%
23 40%
Upward
127 30%
28 49%
Total
420
57
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Table 6. Reading ability groups, spring kindergarten: Predictors of final group placement
Without teacher-reported behaviors
Predictors
Fall group placement
Reading gains
SES
Child Race: Black, Non-Hispanic
(vs. white reference)
Child Race: Hispanic
Child Race: Asian, Non-Hispanic
Child Race: Other
Child Gender: Female (vs. Male reference)
Increases in teacher reported behaviors
Approaches to Learning

Linear models
Standardized
Percentile

0.68***
(0.01)
0.14***
(0.03)
0.09***
(0.01)
-0.04
(0.06)
-0.06
(0.04)
-0.08+
(0.04)
0.04
(0.05)
0.01
(0.01)

0.67***
(0.01)
4.25***
(0.88)
2.49***
(0.41)
-0.64
(1.47)
-3.06*
(1.14)
-2.99+
(1.43)
0.57
(1.48)
0.12
(0.49)

Self-Control
Interpersonal skills
Externalizing Problem Behaviors
Internalizing Problem Behaviors
Attentional Focus
R2 (within classrooms)

0.49

0.50

Ordinal
logit

1.55***
(0.13)
0.38***
(0.05)
0.28***
(0.02)
-0.11
(0.11)
-0.15
(0.12)
-0.30+
(0.18)
-0.11
(0.12)
-0.03
(0.12)

With teacher-reported behaviors
Linear models
Standardized
Percentile

Ordinal
logit

0.69***
(0.01)
0.13***
(0.03)
0.09***
(0.02)
-0.01
(0.07)
-0.08*
(0.04)
-0.07
(0.05)
-0.00
(0.06)
-0.00
(0.02)

0.68***
(0.01)
3.89***
(0.82)
2.33**
(0.61)
0.06
(1.73)
-3.76*
(1.22)
-3.00
(1.68)
-0.46
(2.08)
0.16
(0.39)

1.64***
(0.13)
0.40***
(0.06)
0.23***
(0.07)
0.08
(0.16)
-0.28***
(0.08)
-0.33***
(0.10)
-0.24
(0.18)
-0.05
(0.12)

0.19***
(0.04)
-0.01
(0.02)
-0.05*
(0.02)
-0.01
(0.02)
-0.06***
(0.01)
0.05
(0.03)
0.50

5.21***
(0.77)
-0.21
(0.77)
-1.53***
(0.34)
0.01
(0.55)
-1.34***
(0.27)
1.83+
(0.87)
0.52

0.48***
(0.08)
0.01
(0.06)
-0.17*
(0.09)
0.05
(0.11)
-0.16**
(0.05)
0.12*
(0.06)

***p<0.001, **p<0.01, *p<0.05. Fall and spring group placement are measured in the same way,
except in the ordinal logit model, where spring group placement is ordinal and fall group
placement is standardized.
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Table 7. Math ability groups, spring kindergarten: Predictors of final group placement
Without teacher-reported behaviors
Predictors
Fall group placement
Math gains
SES
Child Race: Black, Non-Hispanic
(vs. white reference)
Child Race: Hispanic
Child Race: Asian, Non-Hispanic
Child Race: Other
Child Gender: Female (vs. Male reference)
Increases in teacher reported behaviors
Approaches to Learning

Linear models
Standardized
Percentile

0.68***
(0.04)
-0.00
(0.03)
0.02
(0.02)
-0.15
(0.11)
-0.20+
(0.10)
0.08
(0.14)
-0.04
(0.05)
0.01
(0.06)

0.64***
(0.05)
0.74
(0.87)
1.13
(0.72)
-3.71
(2.50)
-4.79*
(1.96)
1.35
(4.98)
-1.69
(1.40)
0.91
(1.41)

Self-Control
Interpersonal skills
Externalizing Problem Behaviors
Internalizing Problem Behaviors
Attentional Focus
R2 (within classrooms)

0.48

0.49

Ordinal
logit

2.04***
(0.29)
-0.01
(0.16)
-0.04
(0.20)
-0.28+
(0.16)
-0.91*
(0.37)
5.73*
(2.61)
3.07*
(1.40)
-0.05
(0.31)

With teacher-reported behaviors
Linear models
Standardized
Percentile

Ordinal
logit

0.70***
(0.05)
-0.02
(0.02)
0.01
(0.02)
-0.13
(0.14)
-0.20+
(0.11)
0.00
(0.12)
-0.18+
(0.10)
-0.00
(0.07)

0.67***
(0.05)
0.06
(0.74)
0.77
(0.62)
-3.80
(2.76)
-4.86*
(2.13)
-0.55
(3.98)
-4.96
(3.23)
1.00
(1.46)

2.85**
(0.91)
-0.27
(0.23)
-0.27
(0.28)
-0.39
(0.25)
-1.29*
(0.58)
5.45*
(2.29)
2.49
(1.91)
-0.26
(0.45)

0.10
(0.08)
0.00
(0.05)
0.03
(0.04)
0.05
(0.04)
-0.04
(0.04)
0.06
(0.05)
0.49

3.28+
(1.80)
-0.16
(0.76)
0.72
(0.69)
1.15
(1.11)
-0.86
(0.73)
2.42+
(1.28)
0.50

0.46+
(0.26)
-0.18
(0.23)
0.27
(0.32)
0.68
(0.72)
-0.35
(0.24)
0.08
(0.11)

***p<0.001, **p<0.01, *p<0.05. Fall and spring group placement are measured in the same way,
except in the ordinal logit model, where spring group placement is ordinal and fall group
placement is standardized.
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