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The present research combines the method of
propensity score matching with multilevel modeling to
assess the causal effects of tracking on junior high
students in Taiwan. In the present study, tracking
refers to a school’ s practice of separating students
into different classes, courses, or course sequences
based on their achievement.

Previous research findings about the effects of
tracking have been inconsistent. The inconsistency
may be due in part to the use of observational data
without properly controlling for selection bias.
There is yet a study using nationally representative
data to examine the effects of tracking in Taiwan.
With data gathered by Taiwan Education Panel Survey
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(TEPS) in 2001 and 2003, we focus on estimating the
average treatment effect on the treated (ATT) by
comparing separately the academic achievement of 9th
graders who were assigned to high-achievement
tracking in both 8th and 9th grade, 8th grade only,
or 9th grade only to students who had no tracking
experiences.

For the present study, several different strategies
are employed to control for possible selection bias
or endogeneity at either the student level or the
school level. These models include fixed effect
models with students as clusters, random intercept
models, propensity score analysis (PSA) at the
individual level, and multi-level PSA which combines
PSA with either fixed effect models with school as
clusters or random intercept models.

Main findings of the present research are:

(1) The average treatment effects of being tracked to
high-achievement classes could be quite different
depending on models used to estimate the effects of
tracking.

(2) Despite differences in estimated causal effects,
in general, students being assigned to high-
achievement classes for two years tend to gain more
than those being assigned to the same kind of classes
at 9th grade only. Those who entered into the high-
achievement classes at 8th grade and then dropped out
would gain the least or have no gain, and may even
have a negative impact on their academic performance.

Tracking, Taiwan Education Panel Survey (TEPS),
Propensity Score Matching, Fixed Effects Model,
Random Effects Model, Multilevel Modeling
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The present research combines the method of propensity score matching with multilevel modeling to
assess the causal effects of tracking on junior high students in Taiwan. In the present study, tracking refers to
a school’s practice of separating students into different classes, courses, or course sequences based on their
achievement.

Previous research findings about the effects of tracking have been inconsistent. The inconsistency may
be due in part to the use of observational data without properly controlling for selection bias. There is yet a
study using nationally representative data to examine the effects of tracking in Taiwan.

With data gathered by Taiwan Education Panel Survey (TEPS) in 2001 and 2003, we focus on estimating
the average treatment effect on the treated (ATT) by comparing separately the academic achievement of 9™
graders who were assigned to high-achievement tracking in both 8" and 9™ grade, 8" grade only, or 9" grade
only to students who had no tracking experiences.

For the present study, several different strategies are employed to control for possible selection bias or
endogeneity at either the student level or the school level. These models include fixed effect models with
students as clusters, random intercept models, propensity score analysis (PSA) at the individual level, and
multi-level PSA which combines PSA with either fixed effect models with school as clusters or random
intercept models.

Main findings of the present research are:

(1) The average treatment effects of being tracked to high-achievement classes could be quite different
depending on models used to estimate the effects of tracking.

(2) Despite differences in estimated causal effects, in general, students being assigned to high-achievement
classes for two years tend to gain more than those being assigned to the same kind of classes at 9™ grade
only. Those who entered into the high-achievement classes at 8" grade and then dropped out would gain

the least or have no gain, and may even have a negative impact on their academic performance.

Keywords: Tracking, Taiwan Education Panel Survey (TEPS), Propensity Score Matching, Fixed Effects
Model, Random Effects Model, Multilevel Modeling
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% 1 Causal effects of being tracked to the high-achievement class at both 8" & 9™ grade, 8" grade only, or 9™
grade only estimated by OLS regression, various fixed effect, random intercept, & PSA models

Tracking N of being
Model Status ATT S.E. t p-value N tracked
1.OLS 8™ & 9 2.495 326 7.65 <.001 12,513 547
8™ only - 487 442 -1.10 271 12,513 587
9™ only 2.031 224 9.06 <.001 12,513 1,863
2. Random effects 8" & 9 6.683 267 25.01 <.001 12,513 547
8™ only 2.527 255 9.92 <.001 12,513 587
9™ only 5.848 147 39.78 <.001 12,513 1,863
3. Fixed effects (cluster: 8" & o 9.860 357 4.89 <.001 12,513 547
students)
8™ only -1.523 369 413 <.001 12,513 587
9™ only 1.437 239 6.01 <.001 12,513 1,863
4. Fixed effects (cluster: 8" & 9 15.086 451 73.45 <.001 12,513 547
schools)
8™ only 332 730 - 46 649 12,513 587
9™ only 10.099 421 23.98 <.001 12,513 1,863
fﬁ;fﬁg[viﬁilan"bis gh & oth 4.004 559 7.16 <001 12,513 547
propensity scores 8" only -3.100 569 -5.44 <.001 12,513 587
estimated by matching 0
variables) 9™ only 2.347 322 7.28 <.001 12,513 1,863
6. PSA (one to one 8" & 9 2.139 496 431 <.001 12,513 547
matching)
8" only -1.937 442 438 <.001 12,513 587
9™ only 2.346 342 6.87 <.001 12,513 1,863
7. PSA (Mahalanobis 8" & 9 3.955 574 6.89 <.001 12,497 531
matching with
propensity scores Sth only -3.100 ..569 -5.45 <.001 12,513 587
zigft‘;tffozzl;andom 9" only 2324 321 7.4 <.001 12,508 1,858
8. PSA (one to one 8" & o 3912 517 7.56 <.001 12,497 531
matching with
propensity scores gt only .895 .588 1.52 128 12,513 587
timat
oots :Ozzlgandom 9™ only 4.526 379 11.93 <.001 12,508 1,858
9. PSA (Mahalanobis 8" & 9 3.927 555 7.08 <.001 12,510 544
matching with
propensity scores Sth OIlly -3.124 565 -5.53 <.001 12,512 586
estimated by fixed 9™ only 2,307 322 7.16 < 001 12,506 1,856
effects model with
school as clusters)
10. PSA (one to one 8" & o 11.423 691 16.52 <.001 12,510 544
matching with
propensity scores gt only -.271 728 -.37 710 12,517 586
estimated by fixed 9™ only 5.047 313 16.10 < 001 12,506 1,856

effects model with
school as clusters)
1.S. E. indicates the standard error. Standard errors of the OLS, fixed effects, and random effects model were robust standard errors.
Standard errors of PSA models were estimated with bootstrapping methods.
2.For OLS models, N is the sample size. For fixed effects and random effects models, N is the number of groups and each group has 2
observations. For PSA models, N is the sample matched on common support.
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