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Abstract

Objective To review and synthesize evidence about academic and non-academic
effects of detracking reform.

Methods Fifteen studies conducted from 1972 to 2006 were located and reviewed,
including 4 experimental studies, 2 quasi-experimental studies, 7 observational
studies, and 2 qualitative studies. Meta-analyses using fixed effects and random
effects models were conducted for all and subsets of selected studies (by the
academic ability of students and research design), followed by extensive discussion
of individual studies.

Results Generally speaking, students in detracked groups performed slightly bet-
ter academically than their equivalent-ability peers in tracked groups (d = 0.087,
k=22, N = 15,577, p < 0.0001), using a fixed effects model. A random effects
model also indicated the overall positive effects of detracking (d = 0.202, k = 22,
N =15,577, p < 0.01). However, the effect sizes of individual studies are generally
heterogeneous with I2(21) = 94.033. Using a random effects model, the study shows
that average or high ability students in detracked groups performed no differently
than their equivalent-ability peers in tracked groups with a 95% confidence inter-
val of (—0.047, 0.388). For low-achieving students, both the fixed effects model
[d =0.113, k = 8, p < 0.0001, 95% CI (0.056, 0.169)] and random effects model
[d =0.283, k =8, p < 0.005, 95% CI (0.087, 0.479)] revealed positive effects of
detracking on student achievement for the 8 low-ability subgroups in 6 studies. The
evidence with respect to the non-academic impact of detracking is mixed.
Conclusion The findings suggest that the detracking reform had appreciable ef-
fects on low-ability student achievement and no effects on average and high-ability
student achievement. Therefore, detracking should be encouraged, especially in
schools where the lower-track classes have been traditionally assigned fewer re-
sources.

cent of secondary schools in the United States (2). With
the advent of standards-based education reform, interest
and concern about tracking has increased in recent years
among the lay public, educational researchers, and poli-

The practice of school tracking — using their scholastic ca-
pabilities to group students in differentiated classrooms or
academic programs—fueled a debate spanning nearly the
entire twentieth century, which still continues (1). Track-
ing is practiced in 60 percent of elementary and 80 per-

cymakers. This concern has been expressed through state
legislative initiatives to abolish tracking in California and
Massachusetts (3); increased federal and foundation derived
funding for research and service programs on inclusion, de-
tracking, ability grouping, mainstreaming, and cooperative
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learning! (4); and an emerging professional literature on
related issues (5-8). Some meta-analyses of past research
have reported inconsistent effects of tracking on academic
achievement in elementary and secondary schools (6, 7, 9).
Other meta-analyses found varying psychosocial and insti-
tutional effects of tracking and detracking (10, 11). This
uncertainty underscores the need to reexamine the academic
and non-academic outcomes of detracking versus tracking as
reported in recent literature, in order to inform more effective
policymaking regarding grouping practice in the K-12 school
system.

Opinions on the tracking practice have always been divi-
sive. Advocates of tracking maintain that teachers can gear
lessons specifically to the needs of students when they are
grouped by alleged abilities, arguing that higher-track stu-
dents can make greater gains (2, 12, 13). Opponents to
tracking argue that lower-track students are often exposed
to meager education resources and less effective instruction
than higher-track students, which may lead to socioeconom-
ically and racially segregated classrooms (5, 14, 15). Given
the perceived inequality associated with tracking, detrack-
ing strategies started being implemented during the 1990s in
an attempt to close the achievement gap between lower-track
(mostly poor and minority students) and upper-track students
(16). Detracking is a means for all students to work together
regardless of their ability levels. Proponents of detracking
maintained that low-achieving students would benefit from
this practice (14). Opponents to detracking claimed that low-
achieving students would hold back the high-achieving stu-
dents making instruction more challenging for teachers, as
well as wearing down low achievers’ self-confidence by con-
fronting them with instructional material beyond their capa-
bilities (3, 17-19).

Implementation of state detracking policies

Since the 1970s, U.S. policymakers and educators have
shown great concern about inequitable distribution of ed-
ucational resources and insisted that all students have access
to a rigorous curriculum, which has led to a series of federal
initiatives (eg Goals 2000, No Child Left Behind) during the
Clinton and Bush administrations calling for states to estab-
lish rigorous standards for what all students should learn and
be able to do. The publication of Jeannie Oakes’s Keeping
Track: How Schools Structure Inequality in 1985 indicated
that tracking created social and racial differences in access
to learning. Since then, a wide range of national and local
educational organizations started recommending detracking
in K-12 schools. Organizations such as the National Educa-
! Inthis article, “tracking” and “homogeneous grouping” are used
interchangeably; “detracking” and “heterogeneous grouping” are
used interchangeably.
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tion Association, National Governors Association, and the
National Council of Teachers of English were in the front
line of eliminating tracking in the early 1990s (17, 20). In
1987, the officials of California mandated that the state’s
middle schools eliminate or reduce tracking. In 1993, Mas-
sachusetts followed suit for its middle schools. The policy
received positive responses from many local districts and
schools in these two states. It was found that urban and rural
schools, schools with higher minority enrollments, schools
with fewer high-achieving students, and schools with low
parental influence on policy were more likely to embrace
detracking (3).

Philosophical arguments
on tracking vs. detracking

The equity-efficiency tradeoff of detracking reform has been
discussed intensely among political scientists and philoso-
phers. Findings from two sets of meta-analyses on the effects
of tracking (6, 7, 9) show that tracking tends to benefit stu-
dents with higher aptitude (excluding exceptionally talented
individuals), although the benefit is small across all studies
reviewed. Other studies show that abolishing tracking would
have a large positive impact on achievement of students who
used to be placed in the low tracks, but that this gain would
come at the expense of students in upper tracks (21). This
raises a fundamental dilemma for educational policymakers
who are looking for the optimal strategies to improve overall
school performance.

Two main guiding but contradictory philosophical argu-
ments in regard to the issue are based on the Pareto principle
in neoclassical economics and Rawls’s social contract the-
ory (22). The Pareto principle claims that 80% of the effects
come from 20% of the causes for many events. No individual
can be better off without someone else being made worse off
under a Pareto efficient economic system (23). Therefore, it
is commonly accepted among economists that Pareto effi-
ciency is an important criterion for evaluating public policies
given the assumption that resources in a capitalist society
are not equitably distributed. From the Pareto perspective,
any egalitarian-based education policy would be an unpro-
ductive policy because the high-achieving students’ perfor-
mance might be held back and hence the overall achieve-
ment might be affected adversely. On the other hand, John
Rawls (1921-2002) developed the Justice as Fairness the-
ory, which consists of two principles. One of the principles
states that “social and economic inequalities are to be ar-
ranged so that. . . they are to be of the greatest benefit to the
least-advantaged members of society” (22). This justifies the
coercive use of state power to ensure equitable distribution
of educational resources. Guided by this theory, detracking
should be widely accepted if the least advantaged and low-
performing students tend to realize substantial academic gain
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in detracked classes. Policymakers should target the progress
of the gain made by the lowest performers when evaluating
the relative effectiveness of the policy.

Tracking in a global context

Previous studies show that schools in other nations that sur-
passed their American counterparts in standardized scores
were often tracked. For example, in New Zealand, classes
are usually composed of students of mixed ages, and stu-
dents advance in accordance with their developmental capa-
bilities (12). Singapore is one of few countries where tracking
starts in primary schooling. The new Ability-Driven Educa-
tion paradigm recently adopted by the government proposed
subject-based banding, which allows the 5th graders to take
classes in Standard or Foundation subjects based on their
proficiency in each subject. The education paradigms in Sin-
gapore, including the traditional primary school streaming,
have rarely been contested by the general public because of
a preexisting social covenant between the government and
the public that the population is the country’s most impor-
tant resource and education is deemed a strategy of resource
development. The objective of the education system is to
maximize the development of every individual’s aptitude, so
that each could make the best contribution to the economy
(24).

In both Japan and China, tracking usually starts when stu-
dents enter high school, following the 9-year compulsory
education (including primary and junior middle schooling).
To most students —and parents—, the beginning of high school
represents a key milestone in life, which will determine or
restrict their access to higher education. The tracking in these
two countries is characterized by high school stratification.
In Japan, those junior middle school graduates who aim at
going to colleges will go to standard high schools where
teachers will prepare them for the college entrance exam-
ination. Those who would like to enter the workplace af-
ter high school usually choose to go to vocational schools.
This is similar to the wholesale tracking of students into dis-
crete vocational and academic tracks in the U.S. In modern
Japan, family background was found to have stronger in-
fluence on students’ access and choice to high school and
postsecondary education than in the U.S. (25). Many high
schools in China assign students to a fast-track class (some-
times called “experimental class™ or “potential class”) or a
slow-track class (or “common class”) in the first year based
on each student’s prior achievement or their performance on
the entrance exam. During the second year (sometimes even
earlier), students will be assigned to art or science cohorts for
the purpose of differentiated instruction and preparation for
the National College Entrance Examination, which includes
different mixes of subjects based on students’ interests and
choices. While criticism has been raised about the inequity
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issue and unequal allocation of instruction associated with
tracking, some argue that tracking, when implemented with
careful control, may meet each individual’s learning needs
and maximize the development of each student’s talent. It
is important to differentiate absolute equity (without con-
sideration of efficiency) and relative equity based on the
acknowledgement of individual differences (26).

In other countries, tracking is not encouraged. For exam-
ple, primary school students in Switzerland are not differen-
tiated by ability level at all. Cooperative learning is strongly
advocated in classrooms, and usually, a faster learning child
is carefully paired with a slower learning one to prevent the
development of a substantial achievement gap (27). A teacher
will be assigned to the class during the first 3 years and years
4-6 respectively so that the teacher can detect the students
with learning difficulties.

Based on the practice of student tracking on the global
scene, some argue that it is not tracking itself that affects
the American students’ achievement, but rather how schools
track and the extent to which differentiated instruction al-
lows each student to learn at the optimal depth and pace, as
well as providing motivation and excitement about learning
(12). At the national level, the degree to which detracking is
accepted and legitimized in a country is usually determined
by nation-specific cultural expectations (28, 29) and public
conceptions about the role of education in national economic
development.

Methods
Research questions to be addressed

Because of the institutional, organizational, political, and
social factors surrounding the detracking versus tracking de-
bate and effective policy implementation, it is essential that
research on the outcomes of detracking be reviewed and sum-
marized. This review examines and synthesizes currently
available research findings about the effects of detracking
compared to tracking on student academic and non-academic
outcomes. Such a review is needed to inform practitioners,
policymakers, and researchers about the current state of evi-
dence on this topic and about gaps in the knowledge base in
need of further scientific investigation. To achieve the goal,
this paper presents a comprehensive review of major stud-
ies that examined the effects of detracking or heterogeneous
grouping on K-12 student since the early 1970s. The follow-
ing three questions are addressed:

1. What are the academic outcomes of detracking for av-
erage or high-achieving students (the students orig-
inally placed in the upper tracks) in elementary and
secondary schools?

2. What are the academic outcomes of detracking for low-
achieving students (the students originally placed
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in the low tracks) in elementary and secondary
schools?

3. What are the non-academic outcomes (social, psycho-
logical, attitudinal, and behavioral) of detracking for
all students in elementary and secondary schools?

In concluding this study, I summarize major findings from
the review and provide research-based policy recommenda-
tions on student grouping for school administrators, teachers,
and policymakers.

Literature search and selection criteria

The studies included in this review were located through
an extensive search. Principal sources included university li-
braries, the Education Resources Information Center (ERIC),
Psychlnfo, ProQuest digital dissertations databases, and ci-
tations in the identified reviews and meta-analyses. Attempts
were made to obtain a complete set of published (prefer-
ably from peer-reviewed journals) and unpublished studies
(doctoral dissertations and conference research papers) that
contain such as keywords as detracking, school integration,
heterogeneous grouping, tracking, ability grouping, or homo-
geneous grouping. Any citation starting from the early 1970s
that fit into these categories became part of the review pool.
Preference was given to experimental and quasi-experimental
studies that compared detracked groups (or heterogeneously
grouped classes) with tracked groups (or ability-grouped
classes), but some observational or pre-experimental stud-
ies were also selected so that the findings from experimental
studies and non-experimental studies could be compared. In
this review, an experimental study is defined as a study where
each subject is randomly assigned to an intervention group
or a control group before the implementation of the interven-
tion. A quasi-experimental study shares many characteristics
of a true experimental study, except for the lack of random
assignment. An observational study is defined as a study that
is based on observed data and draws inferences about the
effect of an intervention using regression, matching of sub-
jects, or propensity score analysis, where the assignment of
subjects into a group is outside the control of the investigator.

The studies included in this review have to meet a set of a
priori criteria with respect to the content and methodological
adequacy. These include:

1. Only studies of comprehensive detracking that incor-
porated most or all students were included in the re-
view. In other words, studies on programs for gifted
children, special education programs, and remedial
programs were excluded due to their lack of gener-
alization.

2. All empirical research articles have to be available
in English, but no such restrictions were placed on
background, theoretical, and commentary literature.

Effects of detracking reform

For example, one background article and one com-
mentary article in Chinese were used in the literature
review of tracking in a global context.

3. Each study must clearly describe a practice that can be
identified as detracking or heterogeneous grouping.

4. Each quantitative study must have a sample of at least
30 students.

5. The detracking or tracking has to be in place for at least
a semester in each study.

Procedures for research synthesis

Meta-analyses were conducted to combine the results of a
set of quantitative studies that address the achievement ef-
fect of detracking using experimental or quasi-experimental
design or regression-based inference. These meta-analyses
provide a summary of previous research, using quantitative
methods to compare outcomes across a range of studies (30).
Separate meta-analyses were conducted for subsets of se-
lected studies based on the academic ability of students and
research design. Effect sizes for each subgroup in each study
were calculated using Cohen’s d, which is computed as the
experimental mean minus the control mean with the result di-
vided by a pooled standard deviation (31). A positive effect
size indicates that students in detracked classes had better
outcomes; a negative effect size indicates that students in
tracked or ability-grouped classes had better outcomes. Tra-
ditional statistics such as ¢ tests or F' ratios are inappropriate
for comparisons of various studies because the values of
those statistics are partially a function of the sample size.
A common impediment to meta-analyses in education re-
search is that there are usually too few experimental studies
where effect sizes are reported or can be derived. Addition-
ally, in this specific case, many of the empirical studies on
the benefits of detracking have design and methodological
limitations. Such problems include different definitions of
the intervention, imbalanced design, the lack of comparison
groups, and selection bias. Given these limitations, this re-
view applied the best-evidence synthesis (32), in addition to
the meta-analyses. The best-evidence synthesis uses a sys-
tematic literature search, quantification of outcomes as ef-
fect sizes, and extensive discussion of individual studies that
meet inclusion criteria. Best-evidence synthesis also requires
an extensive description of key studies.

If effect sizes were not reported directly from a study,
they were estimated using 7, ¢, F, and p values or other well-
established estimation methods (33). For studies that lacked
means and standard deviations, reported no significant differ-
ence between the experimental and control groups, and did
not indicate the direction of the effect, an estimated effect size
of zero was used. All data were entered into the beta version
of the Comprehensive Meta-Analysis Program (34), to esti-
mate the effect sizes of each study, calculate the overall mean
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Model Study name Subgroup within stud@utcome

Std diff Standard
in means
0.180
1.296
0414
-0.052
0.687

Cartwright & Mclntosh
Cartwright & Mcintosh
Cartwright & Mcintosh
Marascuilo & McSweeney
Marascuilo & McSweeney

L G1
L G2
L G3
H,G9
L, G9

Math
Math
Math
Social Science (test 1)
Social Science (test 1)

0.251
0.282
0.286
0174
0.227

0.063
0.080
0.082
0.030
0.051

Marascuilo & McSweeney M, GO Social Science (fest 1) 0478 0166  0.028
Slavin & Karweit (Experiment 1All, G4-6 Math -0.740 0.126 0.016
Slavin & Karweit (Experiment 2)All, G3-5 Math 0575 0130 0017
Thacker HG6 Reading 0.141 0278 0.077
Thacker L,G6 Reading 0301 0304 0093
Thacker M.G6 Reading 0.393 0.268 0.072
Argys etal H,G10 Matth scores 0440 0061  0.004
Argys etal L,G10 Math scores 0250 0063 0004
Kissoon-Singh HG7 Science 1772 0307  0.095
Kissoon-Singh MG7 Science 3.543 0.409 0.167
Hawkins AlLG8 English 0171 0.032 0.001
Hallinan H, GO English 0702 0130 0017
Hallinan L,Go English 0115 0084 0007
Mulkey et al H,G12 Math grades 0140 0037 0001
Mulkey et al. L, G12 Math grades 0.065 0.037 0.001
Burris et al All, G10 Math 0.283 0.060 0.004
Burris et al. H, G10 Math 0224 0.081 0.007

Fixed 0.087 0.016 0.000

Lows
limit
-0.301

error  Variance

Statistics for each study

er

0.744

-0.147
-0.393

0.242
0.152

-0.988
-0.831
-0.404
-0.295
-0.134
-0.559

0.126
1170
2742
0.108

-0.957
-0.279

0.068

-0.007

0.166
0.065
0.055

Std diff in means and 95% CI

Upper
limit  Z-Value p-Value
0681 0757 0449
1849 4597 0.000 —
0975 1446 0.148
0289 -0.300 0.764 ——
1131 3030 0.002
0.804 2878 0.004 ——
0492 -5.859 0.000
0.319 -4.409 0.000
0687 0507 0612
0898 0989 0.322
0919 1463 0.144
-0.321 -7.228 0.000 ——
0374 3943 0.000 ——
2375 5764 0.000 b
4344 8673 0.000 b
0235 5301 0.000 -
-0.447 -5386 0.000
0050 -1.366 0.172 —
0212 3795 0.00C | ==
0137 1.764 0.07€ -
0400 4729 NOOC ——
0382 2767 0.000
0.118 5415 0.000 *

-0.50 0.00 0.50

Favours A Favours B

Figure 1 Summary of meta-analysis of studies on achievement effects of detracking (combined).

weighted effect sizes, and test whether the mean weighted
effect size was derived from a homogeneous set of studies.
The weighting factor was sample size, so that effect sizes
from larger samples contributed more to the meta-analysis
mean than did those from smaller samples.

In this review, a total of 15 single studies were reviewed,
including 4 experimental studies, 2 quasi-experimental stud-
ies, 7 observational studies, and 2 qualitative studies. In the
detracking literature, the homogeneous group is usually con-
sidered the control group; while in the tracking or ability
grouping literature, the heterogeneous group is almost al-
ways considered the control group. Positive effect sizes are
those that favor detracking in the former type of literature,
whereas negative effect sizes are in favor of detracking in the
latter type of literature.

Research findings
Results of meta-analyses

Of the 15 studies reviewed, 10 reported results on the ef-
fects of detracking or heterogeneous grouping on student
achievement in at least one educational subject. The meta-
analysis of the results for 22 subgroups (by student initial
ability and grade level) in these 10 studies, conducted in 9
states or provinces in the United States and Canada, revealed
that students in detracked groups performed slightly better
academically than their equivalent-ability peers in tracked
groups (d = 0.087, k =22, N = 15,577, p < 0.0001), using
a fixed effects model. A random effects model also indicated
the overall positive effects of detracking (d = 0.202, k =22,
N =15,577, p < 0.01). Random effects models try to account
for the possibility that population parameters (d) vary from
study to study, while fixed effects models assume a priori that
the same effect size value underlies all studies in the meta-
analysis (or standard deviation of d = 0). If there is very
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little variation between studies, then the I? for heterogeneity
will be low and a fixed effects model would be appropriate
(35). Figure 1 summarizes and compares the effect sizes as-
sociated with detracking effects for the 22 subgroups using a
forest plot. Note that the standard differences in means larger
than O favor the detracking group, suggesting that the inter-
vention enhanced student achievement. Although the average
effect size was significantly larger than zero [#(21) = 5.42,
p < .0001], the effect sizes of individual studies were het-
erogeneous with 12(21) = 94.033%. This result suggests that
factors other than sampling error influenced the sampling
distribution.

Two possible correlates or moderators of the effect size
are the study design and the initial abilities of the participat-
ing students. To have a better understanding of the differen-
tial effects of detracking on various subgroups of students,
I did a meta-analysis separately for each of the following
sets of studies: (1) all studies on average or high-achieving
students, (2) all studies on low-achieving students, (3) ex-
perimental studies for average or high-achieving students,
and (4) experimental studies for low-achieving students.
The results of these four meta-analyses were summarized in
Figures 2 through 5. Figure 2 revealed that average or high
ability students in detracked groups performed slightly bet-
ter academically than their equivalent-ability peers in tracked
groups (d = 0.075, k = 14), using a fixed effects model. Al-
though the average effect size was significantly larger than
zero [t(13) = 3.91, p < 0.0001], the effect size was heteroge-
neous with 72(13) = 95.83%. Given the large heterogeneity
(I’ > 95%) among the selected studies, the meta-analytic
results may be unreliable. In fact, when a random effects
model was applied, the overall effect size (d = 0.170) was no
longer significant (p = 0.125), with a 95% confidence limits
of (—0.047, 0.388), suggesting that the detracking reform
had no appreciable effects on achievement, on average, for
student of average and high ability.
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Model Study name Subgroup within study Outcome Statistics for each study Std diff in means and 95% CI
Std diff Standard Lower Upper
inmeans  error Variance limit limit  Z-Value p-Value
Marascuilo & McSweeney H, G9 Social Science (test 1) -0.052 0.174 0.030 -0.393 0.289 -0.300 0.764
Marascuilo & McSweeney M, G9 Social Science (test 1) 0478 0.166 0.028 0.152 0.804 2878 0.004 N
Slavin & Karweit (Experiment 1) All, G4-6 Math -0.740 0.126 0.016 -0.988 -0.492 -5.859 0.000
Slavin & Karweit (Experiment 2) All, G3-5 Math 0.575 0.130 0.017 -0.831 -0.319 -4.409 0.000
Thacker HG6 Reading 0.141 0.278 0.077 -0.404 0.687 0.507 0612
Thacker M, G6 Reading 0.393 0.268 0.072 -0.134 0919 1463 0.144
Argys et al H,G10 Matth scores 0.440 0.061 0.004 -0559 -0.321 -7.228  0.000
Kissoon-Singh HG7 Science 1772 0.307 0.095 1.170 2375 5.764 0.000 >
Kissoon-Singh MG7 Science 3.543 0.409 0.167 2742 4.344 8673 0.000 >
Hawkins AlLG8 English 0.171 0.032 0.001 0.108 0.235 5.301 0.000 *
Hallinan H, G9 English 0.702 0.130 0.017 -0.957 -0.447 -5386 0.000
Mulkey et al. H,G12 Math grades 0.140 0.037 0.001 0.068 0.212 3.795 0.000 +
Burris et al. All, G10 Math 0.283 0.060 0.004 0.166 0400 4.729 0.000 ——
Burris et al. H,G10 Math 0.224 0.081 0.007 0.065 0.382 2.767 0.006 ——
Fixed 0075 0019 0000 0038 0113 3911 0000 <&
-1.00 -0.50 0.00 0.50 1.00
Favours A Favours B
Figure 2 Summary of meta-analysis of studies on achievement effects of detracking for all or high-achieving students.
Model Study name Subgroup within studputcome Statistics for each study Std diff in means and 95% CI
Std diff Standard Lower Upper
inmeans error Variance limit limit Z-Value p-Value
Cartwright & McIntosh L G1 Math 0.190 0.251 0.063 -0.301 0681 0.757 0.449
Cartwright & Mcintosh L, G2 Math 1.296 0.282 0.080 0.744 1.849 4.597 0.000 —
Cartwright & Mcintosh L, G3 Math 0.414 0.286 0.082 -0.147 0975 1446 0.148
Marascuilo & McSweeney L, G9 Social Science (test 1)  0.687 0.227 0.051 0.242 1.131 3.030 0.002 — ﬂ
Thacker L, G6 Reading 0.301 0.304 0.093 -0.295 0.898 0989 0.322
Argys et al L, G10 Math scores 0.250 0.063 0.004 0126 0.374 3.943 0.000 —
Hallinan L G9 English -0.115 0.084 0.007 -0.279 0.050 -1.366 0.172 ——
Mulkey et al L G2 Math grades 0065 0037 0001 -0.007 0137 1764 0078 ol
Fixed 0.113 0.029 0.001 0056 0.169 3.894 0.000 ‘
-1.00 -0.50 0.00 0.50 1.00
Favours A Favours B
Figure 3 Summary of meta-analysis of studies on achievement effects of detracking for low-achieving students.
Model Study name Subgroup within study Outcome Statistics for each study Std diff in means and 95% CI
Std diff Standard Lower Upper
in means error Variance  limit limit  Z-Value p-Value
Marascuilo & McSweeney H, G9 Social Science (test 1) -0.052 0.174 0.030 -0.393 0289 -0.300 0.764
Marascuilo & McSweeney M, G9 Social Science (test 1) 0478 0.166 0028 0152 0.804 2878 0.004
Slavin & Karweit (Experiment 1)  All, G4-6 Math -0.740 0.126 0016 -0.988 -0492 -5859 0.000
Slavin & Karweit (Experiment 2)  All, G3-5 Math -0.575 0.130 0017 -0.831 -0.319 -4.409 0.000
Argys etal H, G10 Matth scores 0440 0061 0004 0559 -0321 7228 0,000 e
Kissoon-Singh HG7 Science 1772 0.307 0095 1170 2375 5.764 0.000
Kissoon-Singh MG7 Science 3.543 0.409 0167 2742 4344 8.673 0.000
Fixed -0.300 0.046 0002 -0.390 -0.211 -6562  0.000 ‘
-1.00 -0.50 0.00 0.50 1.00
Favours A Favours B

Figure 4 Summary of meta-analysis of experimental studies on achievement effects of detracking for all or high-achieving students.

On the other hand, for low-achieving students, both the
fixed effects model [d = 0.113, k = 8, p < 0.0001, 95% CI
(0.056, 0.169)] and random effects model [d = 0.283, k = 8,
p < 0.005, 95% CI (0.087, 0.479)] revealed positive effects
of detracking on student achievement for the 8 low-ability
subgroups in 6 studies. As shown in Figure 3, the effect sizes
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of most studies are to the right of zero, even though there is
considerable heterogeneity:

I*(7) = 82.20%.

Figure 4 summarizes the results of 7 subgroups with
high or average ability students in 4 experimental stud-
ies, which reveals that average or high ability students in

169



Effects of detracking reform N Rui
Model Study name Subgroup within study Outcome Statistics for each study Std diff in means and 95% CI
Std diff  Standard Lower Upper
in means error Variance  limit limit  Z-Value p-Value
Cartwright & Mcintosh L, G1 Math 0.190 0.251 0.063 -0.301 0.681 0.757  0.449 .
Cartwright & Mcintosh L, G2 Math 1.296 0.282 0.080 0744 1849 4597  0.000 —
Cartwright & Mcintosh L,G3 Math 0.414 0.286 0.082 -0.147 0975 1446  0.148 -
Marascuilo & McSweeney L, G9 Social Science (test 1) 0.687 0.227 0.051 0242 1.131 3.030 0.002 .
Fixed 0627 0129 0017 0375 0880 4866  0.000 ——

Favours A Favours B

Figure 5 Summary of meta-analysis of experimental studies on achievement effects of detracking for low-achieving students.

detracked groups performed moderately worse than their
equivalent-ability peers in tracked groups (d = —0.300,k =7,
p < 0.0001), using a fixed effects model. However, visual
examination suggests that there is a high degree of hetero-
geneity of effect sizes reported by these 4 studies. When a
random effects model was applied to the data, the average
effect size turned positive, but was not statistically significant
(p = 0.125). This result further confirmed that the detrack-
ing reform had no clear effects on average and high-ability
students’ achievement.

Figure 5 summarizes the results of 4 subgroups with low
ability students in the 2 experimental studies, which reveals
that low ability students in detracked groups enjoyed substan-
tially higher academic achievement than their low achieving
peers in tracked classes, as revealed by a fixed effects model
[d =0.627, k=4, p <0.0001, 95% CI (0.375,0.880)] and a
random effects model [d = 0.640, k = 4, p < 0.005, 95% CI
(0.191, 1.088)]. This finding provides further confirmation
of a positive academic effect of detracking for students in the
lower track.

One of the reasons that there is such a high degree of
heterogeneity of effect sizes for studies on high or average
ability students is that the study by Kissoon-Singh (36) re-

ported extremely large effect sizes (1.772 for high ability
and 3.543 for average ability). The intervention in this study
incorporates specially designed instructional methods in a
computer-based setting, which may influence its results. To
obtain a more objective overall effect size for experimental
studies on high or average ability students, I conducted a sen-
sitivity analysis by excluding the Kissoon-Singh study. The
results (Fig. 6) indicate that there were no effects of detrack-
ing in either direction for high and average ability students
[d =—0.005, p =0.837,95% CI (—0.053, 0.043)]. However,
considerable heterogeneity still exists with I2(8) = 94.22%.

Narrative findings from reviewed studies

Studies on academic outcomes of detracking for
average or high-achieving students

Experimental studies. Marascuilo and McSweeney (37)
conducted a randomized trial that examined the effects of
detracking practice on social science achievement and indi-
vidual attitudes toward self, school, and classes for high-,
average-, and low-ability student groups, respectively. Four
experimental (detracked) classes of 28 junior high school
students were created by proportional allocation and random

Model Study name Subgroup within study Outcome

Std diff Standard

inmeans error  Variance

Argys et al. H, G10 Matth scores -0.440 0.061 0.004
Burris et al. All, G10 Math 0.283 0.060 0.004
Burris et al. H, G10 Math 0.224 0.081 0.007
Hallinan H, G9 English -0.702 0.130 0.017
Marascuilo & McSweeney H, G9 Social Science (test 1) -0.052 0.174 0.030
Marascuilo & McSweeney M, G Social Science (test 1) 0478 0.166 0.028
Mulkey et al H, G12 Math grades 0.140 0.037 0.001
Slavin & Karweit (Experiment 1) All, G4-6 Math -0.740 0.126 0.016
Slavin & Karweit (Experiment 2) All, G3-5 Math -0.575 0.130 0.017

Fixed -0.005 0.024 0.001

Statistics for each study

Lower
limit
-0.559
0.166
0.065
-0.957
-0.393
0.152
0.068
-0.988
-0.831
-0.053

Std diff in means and 95% ClI

Upper

limit Z-Value p-Value

-0.321 -7.228  0.000 wel—
0400 4729  0.000 i
0382 2767 0.006 ——
0447 5386  0.000 ——
0289 -0.300 0.764
0.804 2878 0.004
0212 3795 0.000 =
0492 5859  0.000
-0.319 -4.409 0.000 ————
0043 -0205 0.837
-1.00 -0.50 0.00 0.50 1.00
Favours A Favours B

Figure 6 Sensitivity analysis for all or high-achieving students (excluding Kissoon-Singh study).
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assignment of students from high-, middle-, and low-tracks
so that the class composition would resemble that of all stu-
dents in the 8th grade. The remaining students were ran-
domly distributed to their regular tracked classes, including
6 high-track classes, 7 medium-track classes, and 3 low-track
classes. For the academic outcomes, standardized tests such
as the Cooperative Social Studies Test (CSST), a test on the
U.S. Constitution, and a teacher-made test were used. For
non-academic outcomes, an attitude questionnaire aimed at
assessing attitudes toward self, school, and social studies
classes were administered during the second semester. Re-
sults from regular eighth-grade testing showed no initial dif-
ferences between the students assigned to detracked classes
and those in tracked classes for all three ability groups. At the
end of the first year, the authors found no statistically signif-
icant differences in the performance of high- and medium-
achieving students in detracked classes and their peers in
tracked classes on CSST (H: F = 1.7, p > 0.05; M: F = 0.9,
p > 0.05) and the Constitution test (H: F = 1.0, p > 0.05;
M: F = 1.5, p > 0.05). At the end of the second year (when
the students were in the 9th grade), there were still no signif-
icant differences between the performance of detracked and
tracked high-achieving students on the CSST and a teacher-
made test (F = 1.1, p > 0.05). These results suggest that
detracking did not affect the performance of high-achieving
students. However, for medium-achieving students, the stu-
dents in detracked classes significantly outscored their coun-
terparts in tracked classes at the end of the second year on
both CSST (F = 2.9, p < 0.05) and the teacher-made test
(F=174,p <0.05).

Slavin and Karweit (38) conducted two randomized field
experiments to investigate the achievement effects of three in-
struction methods: team-assisted individualized instruction,
within-class ability grouping, and a whole-class, untracked
instruction. It should be noted that the grouping practice re-
ferred to in this study took place within classes, which is dif-
ferent from the usual tracking into separate classes. The first
experiment was conducted in 15 grade 4-5 classrooms in an
urban district where heterogeneous class assignments were
mandated as part of a desegregation plan. The second took
place in a relatively homogeneous rural school setting. For
the within-class tracking classes, teachers were instructed
to differentiate pace and materials for a high-ability group
and a low-ability group within a class based on initial test
scores for the students. Results from the first experiment
showed that there were significant cross-group differences
in computational skills, [F(2,12) = 5.11, p < 0.05] but not
in concepts and applications achievement. Post-hoc analyses
revealed that students in within-class grouping and individu-
alized instruction classes performed significantly better than
those in whole-group classes by 74% of a standard deviation,
and there was no difference between within-class grouping
and individualized instruction in computations achievement.

Effects of detracking reform

For the second experiment, the overall nested analysis of
variance (students nested in classes) was marginally signif-
icant for computations [F(3,18) = 2.71, p < 0.076]. Sim-
ilar to the findings from the first experiment, within-class
grouping and individualized instruction did not differ in
effects on computational ability, but both were superior to
uniform class instruction (d = 0.58, SE = 0.13). Kissoon-
Singh (36) conducted an experimental study to investigate
the effects of studying in heterogeneous-ability groupings
compared to homogeneous groupings in computer-based set-
tings on achievement in mathematics and science and the
self-efficacy of high and average ability students. The au-
thor started the study by classifying 130 seventh-grade stu-
dents into high and average ability groups based on their
Canadian Cognitive Abilities Test (CCAT) scores. The high-
ability and average-ability students were randomly assigned
to three groups: homogeneous high ability, homogeneous av-
erage ability, and heterogeneous ability. The study examined
students’ scores using four analysis groups: high ability stu-
dents in homogeneous classes (n = 44), high ability students
in heterogeneous classes (n = 21), average ability students
in homogeneous classes (n = 44), and average ability stu-
dents in heterogeneous classes (n = 21). The multivariate
analysis of variance of pretest scores indicated that neither
homogeneous nor heterogeneous groups had a distinct advan-
tage over the other in performance on any of the dependent
measures for high- and average-ability students respectively
(F = 0.28, p > 0.05). Both an independent t-test of the
posttest scores and analysis of covariance with pretest as
covariate showed that the academic outcomes were signifi-
cantly better in heterogeneous versus homogeneous groups
for average ability [d = 3.54, 95% CI 2.71,4.30] and high
ability students [d = 1.77, 95% CI 1.15,2.35]. Although this
study found highly positive achievement effects of hetero-
geneous grouping, the study was conducted in a coopera-
tive computer-based instruction (CBI) setting. Therefore the
treatment variable in this study was not only placing students
with various abilities in the same classroom, but also use of
cooperative learning with computer-based instruction. The
relative effects of the placement, instructional, and techno-
logical components of the treatment were not disentangled
in this study. However, the highly positive effects observed
suggest that the instructional and technological aspects of the
heterogeneous-ability classes were important conditions for
optimizing the use of a heterogeneous learning environment.
These conditions should be integrated in a class to serve a
facilitative role in amplifying student achievement and the
efficacy of detracking.

Quasi-experimental studies. Thacker (39) conducted a
Nonequivalent Control Group Design study that examined
the effects of administrator implemented homogeneous and
heterogeneous instructional grouping techniques on sixth
grade reading comprehension achievement in the United

JEBM 2 (2009) 164-183 (© 2009 Blackwell Publishing Asia Pty Ltd and Chinese Cochrane Center, West China Hospital of Sichuan University 171



Effects of detracking reform

States. Students from two schools in northern Indiana were
selected, with one school fully utilizing homogeneously
grouping (n = 113) and the other relying on heterogeneous
grouping practices (n = 59). Students who were grouped ho-
mogeneously received instruction appropriate to their needs.
The reading score mean for high-ability students exposed
to heterogeneous instruction (398.17) was about 10 points
higher than that for high-ability students exposed to ho-
mogeneous instruction (388.37). However, analysis of vari-
ance (ANOVA) showed that this difference was not statisti-
cally significant. Similarly, no grouping effect was detected
for average-ability students, although the reading scores
for average-ability students exposed to heterogeneous in-
struction (357.19) was about 13 points higher than that for
average-ability students exposed to homogeneous instruction
(344.77).

Burries, Heubert, and Levin (40) conducted a longitu-
dinal quasi-experimental study to examine the effects of
offering an accelerated mathematics curriculum in heteroge-
neously grouped middle school classes. Two outcome vari-
ables were defined: whether a student subsequently com-
pleted advanced high school mathematics courses, and their
mathematics achievements. Burries et al. applied an inter-
rupted time series design in that the first three student cohorts
(who entered high school in 1995 to 1997) were traditionally
tracked, while the last three cohorts (who entered in 1998
to 2000) were the first three in which all students were ac-
celerated and heterogeneously grouped through grades 6-8.
Descriptive statistics showed that the percentage of initially
high-, average-, and low-achieving students taking advanced
mathematics courses all increased after the detracking re-
form. The results of multiple logistic regression analysis
with initial achievement as covariate showed that members
of universal acceleration (detracked) cohorts were still more
than 2.6 times as likely as members of the pre-detracked co-
horts to take and pass Sequential Math III after controlling
for initial achievement and underrepresented status. For the
post-treatment achievement, it was found that universal ac-
celeration was associated with increased achievement among
all students (1.51) and also high achievers (beta = 0.22) us-
ing linear regression with initial achievement as covariate.
The main drawback of this study is that the causal inference
of detracking effects was based on the cross-sectional data
of student cohorts enrolled in different years. The author had
to make a strong assumption that the student demographic
characteristics and ability levels remained stable across the
six years of the study. In addition, the effect of detracking in
this study was confounded with the accelerated mathematics
curriculum. It is unclear which factor contributed more to the
student academic outcomes.

Observational studies. Hawkins (41) conducted a sin-
gle group pretest-posttest study to examine the change in
achievement grades of 970 eighth-grade students, who had
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experienced ability based grouping in the seventh grade and
were then assigned to mixed-ability classrooms in Philadel-
phia, United States. Student grades in English, reading, social
studies, mathematics, and science over three marking periods
in the seventh and eighth grades were analyzed using repeated
measures analysis of variance. Few significant differences
appeared between achievement grades in the seventh (when
students were ability-grouped) versus the eighth grade (when
students were detracked). The only one statistically signifi-
cant difference occurred in the third marking period English
grades where the students achieved at a higher level in the
eighth grade when compared to the seventh grade (F = 1.74,
p = 0.002). This suggested that detracking had little short-
term effect on academic grades. However, due to the lack
of a comparison group, this study was susceptible to many
factors that could threaten the validity of its findings. Fur-
thermore, since the author did not analyze the disaggregated
data by the prior achievement level of the students, it was
unclear whether high-, average- and low-achieving students
experienced differential growth by the detracking practice.

Mulkey, Catsambis, Steelman, and Crain (42) conducted a
longitudinal analysis on whether heterogeneous or homoge-
neous grouping produced better academic and non-academic
outcomes for middle school students. The study followed
5,895 students from grade 8 through 12 using data from the
National Education Longitudinal Survey (NELS: 88). The
main advantage of the longitudinal panel data is that it repre-
sents a much broader spectrum of students than individual-
site studies. However, the results should be interpreted with
caution since NELS: 88 used multi-stage sampling, and stu-
dents were not randomly assigned to tracked and untracked
conditions. To adjust for this limitation, Mulkey et al. used
propensity analysis to achieve a balance between interven-
tion and control groups (43). The results showed that middle
school 8th grade tracking was positively associated with the
12th grade test scores in mathematics for students (d = 0.33)
in all tracks. However, the authors also found that the 8th
grade tracking was negatively associated with high-achieving
students’ grades in the 12th grade, as shown by a tracking d of
—0.21 for high-achieving girls and —0.07 for high-achieving
boys. Middle school tracking experience had no direct rela-
tionship with the number of mathematics courses taken in
high school (d = 0 for all). This study suffers inevitably
from a number of threats to internal validity, such as his-
tory (other events that happened between the 8th grade and
12th grade may explain the outcomes) and maturation (the
outcome may simply be a function of the passage of time).
There are also factors jeopardizing the external validity, such
as multiple treatment interference (any other grouping ex-
perience between the 8th grade and 12th grade may have
lingering effects).

Another study that used the NELS: 88 data was conducted
by Argys, Rees, and Brewer (21). In this study, the authors
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focused on the effect of tenth grade tracking on grades at
the end of the year. Like the Mulkey et al. study, the au-
thors used response data to the teacher questionnaire to de-
termine student’ class tracks. The study sample consisted
of 3,405 students who attended public schools in both 8th
and 10th grades. A multinomial logit model was applied to
estimate track placement outcome (the upper-track, average-
track, low-track, and heterogeneous class, respectively) with
such explanatory variables as a student’s prior achievement
(at the 8th grade), gender, race/ethnicity, socioeconomics
background, and region. The results indicated that moving
from upper tracks to a heterogeneous class would lead to an
8.4% decrease in mathematics scores and that moving all stu-
dents to an untracked class would lead to an average decrease
in scores by 2%. The computed Cohen’s d using pooled stan-
dard deviation for detracking effects on high- and average-
ability students are —0.44 and —0.16 respectively, suggesting
a small to medium negative effect for high-achievers and a
less than small negative effect for medium achievers. One
possible threat to the internal validity of the study is ex-
perimental ‘mortality’, in that there is possible association
between school tracking and student attrition and moving
to others schools. If two such factors have a significant in-
fluence on subsequent achievement at the 10th grade, then
selection bias may become an issue. In addition, it is unclear
whether the authors used study weights to compensate for
unequal probabilities of selection as a result of multistage
cluster sampling used in NELS. Since there is no note on
adjustments using study weight, the standard errors for OLS
parameter estimates were presumably calculated based on
the original sample rather than the weighted national popula-
tion estimates. Since students within the same school or class
tend to resemble each other more than their peers from an-
other school or class, the standard errors reported in the study
might be substantially underestimated, which would lead to
an inflation of effect size. Therefore, the results should be
interpreted with caution.

The study by Angrist and Lang (44) used static-group com-
parison and one-group pretest-posttest design to examine the
effect of the Metropolitan Council for Educational Oppor-
tunity (Metco), a school integration program that sent low-
achieving minority students from schools in Boston, United
States to more affluent, higher-achieving suburbs, on Metco-
receiving schools (compared to those without Metco) and
students (both Metco students and Non-Metco students), re-
spectively. OLS regression models were applied using both
school- and student-level data. School-level data analysis
showed that schools with Metco students had much higher
average scores than those without. However, the study suffers
from obvious selection bias in that the metco-receiving dis-
tricts and schools tended to be more affluent and have higher
scores; therefore one should not attribute the higher average
scores to the Metco program alone. This bias is also demon-
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strated by regression analysis after controlling for district
effect, which showed a consistent negative relation between
the fraction of Metco students and average school scores. As
for the student-level data, a parallel analysis of white stu-
dent scores from Metco-receiving districts and other districts
shows that the scores of white students are unaffected by the
presence of Metco students (all minorities).

Hallinan (19) conducted an observational study into the
effects of ability grouping on student growth in academic
achievement, based on a longitudinal survey of students in
grade 9 from six public high schools in a city in the Midwest
of the United States. Hallinan used ability group assign-
ment at mid-year as the treatment variable, which has four
levels for English classes and five levels for mathematics
classes, respectively. The results showed that students from
schools that did not track students in eighth grade generally
performed better than other students (as shown by positive
parameter coefficient estimates across all ability cohorts) for
English and mathematics, after controlling for pretest score,
gender, race/ethnicity, SES, days absent from school, as well
as each school as dummy variable. However, only the de-
tracking coefficients for English (8 = 3.92, p < 0.05) and
mathematics achievement (8 = 10.22, p < 0.01) of students
in honors classes were statistically significant, suggesting
that the honors-class ninth graders who came from detracked
classes in eighth grade had scores that were on average 3.92
percentiles higher on the English test and 10.22 percentiles
higher on the mathematics test than other honors-class 9th
graders. This finding was surprising because few previous
studies found appreciable academic effects of detracking for
higher-achieving students. The study also found that assign-
ing a student to a higher ability group had a generally positive
effect on the achievement of the student, regardless of the
student’s learning ability. However, the predicted gains for
higher ability placement should be interpreted with caution
for several reasons. First, hypothetically moving a student
from one group to another assumes that the unmeasured char-
acteristics of the students for the two groups have the same
distribution. In reality, students in different ability groups
usually differ from each other in other ways that could affect
achievement, such as motivation towards academic work,
academic climate, and overall quality of instruction. None
of these was measured in the study. Second, the parameter
estimates were based on the particular distribution of stu-
dents in each ability group in the sample. The distribution
of achievement and potential confounding variables might
affect the estimation of the coefficients.

Studies on academic outcomes of detracking for
low-achieving students

Experimental studies. Cartwright and MclIntosh (45) con-
ducted a randomized controlled study that examined the
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relative effects of three grouping procedures (heterogeneous,
homogeneous, and flexible) on the academic achievement
of 260 disadvantaged pupils in grades 1-3. The pupils were
randomly assigned to one of the three groups taught by nine
teachers. The authors also matched the teachers in each group
based on the number of years that they had been teaching.
The children assigned to heterogeneous groups were placed
in the classroom on the basis of chronological age, while
those assigned to homogeneous groups were placed in the
classes based on intellectual ability and academic achieve-
ment in reading. The study found that first graders in the
detracked group had the highest mean score in reading. The
first graders in the flexible group had the highest mean score
in computation. For the second graders, only the F ratio as-
sociated with computation was statistically significant with
the detracked group having the highest mean score (39.1 vs.
22.0 for tracked and 18.7 for flexible). The detracked second
graders also had the highest mean scores on the other three
domains, even though the differences were not statistically
significant at the 0.05 level. For the third graders, signifi-
cant differences among the three groups were again found on
computations, with the flexible group third graders scoring
the highest.

Marascuilo and McSweeney’s (37) study found no sta-

tistically significant differences in the performance of low-
achieving students in detracked classes and their peers in
tracked classes on the standardized Cooperative Social Stud-
ies Test (CSST) at the end of the first year (F = 1.8, p > 0.05),
but low-achieving students who were assigned to detracked
classes obtained higher scores on the U.S. Constitution test
than did their counterparts in tracked classes (F = 3.2,
p < 0.05). The study also found that the low-achieving stu-
dents assigned to detracked classes significantly outscored
their counterparts in tracked classes at the end of the second
year on both the CSST (F = 3.1, p < 0.05) and a teacher-
made test (F = 6.0, p < 0.05).
Quasi-experimental studies. Thacker (39) conducted a
Nonequivalent Control Group Design study that examined
the effects of administrator implemented homogeneous and
heterogeneous instructional grouping techniques on sixth
grade reading comprehension achievement at two schools in
northern Indiana, United States. Descriptive statistics showed
that the reading score mean for low-ability students exposed
to heterogeneous instruction (317.50) was higher than that
for low-ability students exposed to homogeneous instruction
(308.75). However, ANOVA showed that this difference was
not statistically significant (F = 0.995).

In the quasi-experimental study by Burries, Heubert, and
Levin (40), the authors looked at the effects of universal
acceleration with heterogeneous grouping on mathematics
course completion and achievement of minority and eco-
nomically disadvantaged students. One striking finding is
that the percentage of minority students who met the mathe-
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matics commencement requirement after the universal accel-
eration tripled, from 25% to 75%. Also, a higher percentage
of black, Latino, and low-SES students passed the exam in
eighth-grade detracked classes than in eighth-grade tracked
classes prior to the universal acceleration.

Saunders (46) conducted a quasi-experimental study that
investigated the student achievement scores of 305 students
in three schools in Arizona, United States. The study found
that the high-track classes progressed at a more accelerated
and in-depth rate than the medium and low-track classes. The
students placed in ability-grouped mathematics classrooms
increased learning at a higher rate than students placed in
a heterogeneous group. This finding was consistent across
gender and ethnicity. It was found that ability grouped stu-
dents, regardless of their specific track, increased their pre-
vious year’s mathematics test scores by 15.9% compared to
the detracked students who had an increase by 1.3%. This
was not statistically significant based on a paired samples
t-test. The author concluded “ability-grouped students sig-
nificantly outperformed their heterogeneous-grouped coun-
terparts” (46, p. 100). However, descriptive statistics showed
that the heterogeneously-grouped students’ mean mathemat-
ics scores in 2003 (M = 50.40, SD = 16.89) and 2004
M = 51.07, SD = 17.09) were much higher than those of
the ability-grouped students (2003: M = 39.85, SD = 14.39;
2004: M = 46.18, SD = 16.96). This is troubling because
the students in the two groups clearly did not start at the
same academic level, which may be attributed to the dif-
ference in learning growth. The author also disaggregated
the ability-grouped students into high-, medium-, and low-
track groups. Tracked high-ability students had a substantial
increase in overall mathematics score of 9.67 (from 67.37
to 77.04). However, no ANCOVA was conducted for high-
ability students because the subsample size was less than 30.
A statistically significant increase of 13.84 [F(11,50) =2.32,
p < 0.05] was detected for ability-grouped medium-group
students (45.06 to 58.90). For ability-grouped low-ability
students, no statistically significant increase (from 32.68
to 34.71) was found by ANCOVA [F(21,102) = 2.32,
p = 0.11]. Due to the unique outcome variable and overt
disparity between the detracked and tracked groups, re-
sults from this study were not included in the meta-
analysis.

Observational studies. The study by Mulkey, Catsambis,
Steelman, and Crain (42) also examined the academic out-
comes of tracking on low-achieving students. Since the effect
sizes were calculated using the pooled standard deviation of
both tracked and untracked groups, one can also interpret the
results as effect of detracking or heterogeneous grouping by
changing the sign of the effect sizes (all effect sizes were
converted to detracking effect in Table 1). In general, the
study found that the tracking experience in middle school
had a positive effect on all low-achieving students regardless
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of gender (tracking ES = 0.33). However, there were dif-
ferential effects of tracking on student mathematics grades
by gender. Eighth grade tracking was positively associated
with grades at the 12th grade for low-achieving females, who
were slightly advantaged over their untracked counterparts
with respect to the grades (tracking ES = 0.12); while a
negative association of prior tracking experience and mathe-
matics grades at the 12th grade was found for low-achieving
males (tracking ES = —0.25). Again, any other experiences
between the 8th and 12th grade may confound these effects.

The study by Argys, Rees, and Brewer (21) also used
NELS: 88 data to examine the potential impact of detracking
on low-achieving students through the estimation of a stan-
dard educational production function. The study indicated
that moving from a low-track class to an untracked class
would increase a student’s mathematics score by 8.6% (from
58.07 to 63.08), but the gains would come at the expense
of students in upper tracks. Based on the predicted mean
score and standard deviation at each cohort (tracked and
untracked), one can estimate the effect size of detracking
academic outcomes for high-, medium-, and low-achieving
students, respectively. The computed Cohen’s d using pooled
standard deviation for low-achieving students is 0.25, sug-
gesting a small to medium effect.

During the second phase of their study on the Metco pro-
gram, Angrist and Lang (44) conducted a one-group pretest-
posttest comparison of the Metco students (low-achieving) in
Brookline, Massachusetts, which enrolls 300 Metco students
each year. The study revealed that Metco students gener-
ally showed more improvement between third and seventh
grades than did non-Metco students. A negative impact for
Metco students was found on the reading scores of third-
grade black girls, which might be driven by the fact that
Metco students were more likely to be female. These Metco
students displaced relatively high-scoring black girls in the
host district and hence lowered the average score for that
subgroup. As for the more pronounced effect on the Metco
students, there are several threats to the internal validity of
the study. First, Metco students had significantly lower pre-
test scores than non-Metco students and hence might enjoy
great gains due to regression to the mean, rather than a gen-
uine effect of the Metco program. Second, it is possible that
the results reflect more favorable sample selection for Metco
students. The ideal evaluation strategy would use compar-
isons with an otherwise similar group of non-Metco students
from Boston. Overall, there is little evidence of statistically
significant effects of the Metco program on the non-Metco
student achievement.

Alvarez and Meban (47) conducted a case study of a com-
pletely detracked school, the Preuss School, which is a char-
ter school on the University of California, San Diego, United
States campus. All students at the school came from low-
income families and were enrolled in a single college-prep

Effects of detracking reform

track. Minorities account for 93.7% of the student popula-
tion. Eighty percent of the students from the first graduating
class attended 4-year colleges, and 20% attended community
colleges. The author wrote “this gives us existence proof that
detracking can propel students from low-income households
toward college eligibility and enrollment.” Unfortunately,
the study suffers from multiple threats to internal and ex-
ternal validities. First, there was selection bias in that the
Preuss School used a lottery to select low-income students
with high potential, so that the entering students were more
socially and racially homogeneous than students from other
schools. Factors such as student motivation, aspiration, and
parental involvement can influence student desire to excel. In
addition, multiple extraneous variables other than detracking
can explain the students’ academic progress, such as aca-
demic and social supports provided by the university-school
partnership (including tutoring services by UCSD students),
rigorous curriculum, ample educational resources provided
by the university and private foundations etc. If these factors
were not well controlled, the estimated effects of detracking
might seriously be distorted. As many studies on tracking
from other schools show, the lower-track students tend to be
assigned less qualified teachers and received a smaller share
of educational resources (21). In order to examine the pure
effect of tracking or detracking, it is important to control for
teacher characteristics and other educational input and use a
control group. In short, the circumstances about the school in
Alvarez and Meban'’s study are so different that there is little
evidence that the success can be attributed to detracking
alone.

Studies on non-academic outcomes of detracking
for all students

Experimental studies. In Marascuilo and McSweeney’s
study, heterogeneously grouped students of all ability levels
reported consistently less satisfaction with assignments and
coursework than did their counterparts in regularly tracked
classes (37). In addition, it was surprising that the dissatisfac-
tion level of the heterogeneously grouped low-track students
was the highest (Cohen’s d = —0.82) even though they per-
formed significantly better than the homogeneously grouped
low-track students (F = 3.2, p < 0.05). As for the evalua-
tion of self, both high and low track students in detracked
classes tended to be more self-critical than their counterparts
in tracked classes.

Slavin and Karweit conducted two randomized field exper-
iments to investigate the effects of three classroom grouping
methods on student attitude towards mathematics learning
(38). For the first experiment, team-assisted individualized
instruction and within-class ability grouping did not differ
in their effects on student attitudes, but were both supe-
rior to whole-class instruction (detracking) [F(2,12) = 4.06,
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p < 0.05]. However, the author didn’t report the differences
between adjusted means in effect sizes, as they did for the
achievement outcome. For the second experiment, overall
nested analysis of variance was significant [F(3,18) = 5.41,
p < 0.01], with modified Bonferroni comparisons indicat-
ing that students in team-assisted individualized instruc-
tion classes exceeded all others in positive attitudes toward
mathematics.

Kissoon-Singh conducted an experimental study to inves-
tigate the effects of studying in heterogeneous-ability group-
ings versus homogeneous groupings on the mathematics and
science achievement and self-efficacy of 130 high and av-
erage ability students (36). The results showed that average
ability students acquired significantly higher judgment of
self-efficacy in heterogeneous rather than in homogeneous
groups [d = 2.09, 95% CI 1.43, 2.69], but high-ability stu-
dents’ judgment of self efficacy did not differ significantly
from high ability peers in homogeneous groups [d = .45,
95% CI —0.08, 0.97]. This suggested that heterogeneous-
ability grouping was beneficial to average-ability students in
terms of enhancing self-efficacy without being detrimental
to the high-ability students.

Observational studies. The longitudinal study by Mulkey,
Catsambis, Steelman, and Crain (42) examined whether
heterogeneous grouping produces better psycho-social out-
comes for 10th grade students. The study found that het-
erogeneous grouping tends to benefit high ability males the
most (mean detracking d = 0.25) and low ability females the
least (mean detracking ES = —0.11). The students placed in
upper tracks experienced losses in mathematics self-concept
at grade 10 (tracking d = —0.12) that negatively affected
their mathematics grades at grade 12 (tracking d = —0.07 for
males and —0.21 for females) and mathematics course-taking
decisions for males (—0.87), suggesting that initial drops in
self-concept for tracked students continued throughout high
school and were correlated strongly with lower mathematics
grades in high school. Both males and females with a propen-
sity for the high track are less sure of high school graduation
(tracking d = —0.14 for both genders) and less likely to make
specific plans for attending college after high schools (track-
ing ES = —.02 for males and —.24 for females) if they are
placed in tracked schools than their counterparts in untracked
schools. However, both males and females with low-track
propensity remain more certain of their high school gradua-
tion (tracking ES = 0.18) in schools where they experience
tracking. This finding is contradictory with a few other stud-
ies that claim tracking tends to place low-achieving students
at a disadvantage (eg 21). The authors explained that high-
achieving students are less secure about themselves because
they may be comparing their abilities with fellow high-track
members (peer grouping effect). Like the limitations men-
tioned earlier regarding academic outcomes, this study suf-
fers from multiple threats to internal and external validities

N Rui

because it examined the lasting effect of middle school track-
ing experience on psycho-social outcomes. Possible validity
threats include history, maturation, selection bias, and multi-
ple treatment interference. One of the virtues of this study is
that the authors analyzed the differential effects of grouping
by gender and ability level, which sometimes nullify each
other when combined.

Most other studies that focused on the non-academic out-
comes of detracking reform were qualitative or descriptive
studies. Although these studies were not given preference
in the present review, some provided a complement to the
reviewed quantitative studies and provide more depth to the
findings, especially on non-academic impacts of detrack-
ing. The studies reviewed above revealed various degrees
of negative psychosocial impacts of detracking for students
who were previously placed in low-track. Rubin (8) con-
ducted a year-long case study of detracked ninth-grade En-
glish and History classes at Cedar High School in the San
Francisco Bay Area, United States. Through collecting field
notes from classroom observations and interviews of teachers
and students, the author found a strong difference in teach-
ing practices in an intentionally “balanced” class, as well
as the reality for the students who underwent detracking.
While two minority students attributed their academic suc-
cess to interaction with their mixed race peer group, most
students commented that the teachers’ intentional placement
of lower-achieving students with higher-achieving students
sometimes “inadvertently raised tensions” and “ran the risk
of exacerbating the dynamic between two groups” (8, p. 21).
A few students felt they were disrespected and alienated in
group-work situations. The author concluded that a more ef-
fective and sensitive implementation of detracking and other
equity-geared reforms ought to go beyond simply placing
students of various abilities in the same classroom.

Cooper (48) conducted a study using survey data of 1,090
ninth-grade students involved in a detracking reform at Lib-
erty High School in Bakersfield, California, United States.
Each core class of 20 students was intentionally balanced by
race and ability level and was exposed to the same rigorous
academic curriculum. The survey data showed that the ma-
jority of students reported a moderate level of enjoyment of
their English and history classes, as evidenced by an over-
all mean score of 4.64 out of 7 (1 being least favorable and
7 being most favorable) for their enjoyment of the new pro-
gram. The author found that the majority of students indicated
that the program not only challenged them intellectually but
also made them more culturally sensitive about issues in the
society.

Conclusion

Previous studies indicated the negative consequences of
tracking in public schools (49). In comparison with the
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extensive research on ability-based grouping, there are con-
siderably less empirical studies on detracking or alternatives
to tracking. The systematic review reported here offers new
insights into this topic by synthesizing the best available
evidence concerning the academic and nonacademic effects
of detracking on both low-achieving and high-or average-
achieving students in the literature from the 1970s to present.
As well as a review of background, theoretical framework,
and practices outside of the United States, four types of em-
pirical studies conducted in North America were reviewed
and synthesized.

The findings of this review extended previous research on
ability groupings, particularly on effects of heterogeneous
groupings. Despite the variability in the types of grouping
practice and outcomes in the education literature, the 15 re-
viewed studies, conducted over a 35-year period, provide
evidence that detracking practice had moderately positive ef-
fects on the academic outcomes of low-achieving students,
and no significant effects on the academic outcomes of high-
or average-ability students. The evidence with respect to the
non-academic impact of detracking is mixed. Students of
various ability levels in heterogeneous classes reported out-
comes ranging from being less secure, through raised ten-
sions and no difference, to higher self-efficacy, and more
positive attitudes. Understanding the academic and non-
academic effects of detracking versus tracking in schools
is an important education issue and continues to gener-
ate interest among educational practitioners and researchers
in the 21st century. With the increasing pressure from
both the state and federal governments to improve student
achievement, schools are required to be more cognizant of
which instructional method works best for enhancing student
performance.

Implications for practice and future
research

The main finding from this review is that detracking, or
heterogeneous-ability grouping, was beneficial to low abil-
ity students in terms of enhancing their academic achieve-
ment without being detrimental to the high- and average-
ability students. Therefore, a major implication is that het-
erogeneous grouping should be encouraged and promoted,
especially in schools where the lower-track classes have
been traditionally assigned fewer resources and less quali-
fied teachers. This review does not support the competing
claims that the performance of higher achieving students
would decrease as a result of detracking. At a time when
all students are expected to meet high standards, this re-
view of evidence on the effectiveness of detracking pro-
vides valuable information for educators and scholars. Al-
though there are methodological problems associated with
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some of the reviewed studies, the findings were consistent
based on either all studies or only experimental studies, and
revealed a lack of empirical evidence in the literature suggest-
ing that detracking is detrimental to students of a particular
group.

However, school administrators do need consider specific
school contexts and characteristics of student populations
while making decisions about optimal instructional strate-
gies. Detracking should not be approached as a technical re-
form that simply changes the course structures. The reviewed
studies suggest that the reform should be not only regroup-
ing and restructuring of classrooms to accommodate students
with various abilities, but a challenge to the status quo and
the basic norms, policies, and practices that have traditionally
governed schools. As Grant and Sleeter suggested, restructur-
ing in and of itself offers no guarantee of an improved quality
of education (50). Creating a learning environment in which
all students feel valued and treated as capable learners is the
first step in institutionalizing a commitment to both high aca-
demic standards and equal educational opportunities. Some
schools in the reviewed studies had been struggling in creat-
ing a multicultural learning environment where all students
can be successful. A purely technical approach to detracking
may deflect attention away from more crucial issues for the
poor, low-performing schools, such as better teachers and
schooling. Without substantial investments in a school’s ca-
pacity to meet these fundamental needs, detracking or other
alternative strategies to tracking sometimes may aggravate
existing inequalities and tensions across racial/ethnic and
socio-economic groups.

This review is limited by the fact that there have been few
published experimental studies on heterogeneous grouping
in recent years. In many reviewed studies, it is impossible
to determine the specific impact of grouping based on the
data presented. As a result, the relative effects of detracking
above and beyond the instruction, curriculum, and technol-
ogy components cannot be disentangled. Literature on this
topic needs to be updated to incorporate the more diverse
student population that is present in today’s public schools.
In addition to examining prior academic ability, more studies
are needed to examine differential effects of detracking re-
form on student subgroups across racial and socio-economic
factors. Teacher effectiveness should be examined and com-
pared in detail in both the homogeneous and heterogeneous
instructional settings. Furthermore, the effect of peer pressure
in grouping situations, parental involvement, and interest in
various instructional practices should be explored. In con-
clusion, educators in today’s school system continue to be
faced with a classical dilemma: how to achieve equity and
efficiency at the same time? Additional research is needed to
assist in the development of strategies to organize instruction
so that the needs of all ability groups are met and the potential
of every student is realized.
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