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Tennessee Value-Addes Acsessment

Medel (for vertically sequenced tests)

Outcome measures are fest scores taken in a given subject
and grade level.

Consider the sequence of reading test scores for a student
who is first tested in 1994 in 2Znd grade.

Notatien (subscripts for students and teachers have heen
suppressed;:

Y = test score in year t, grade k

b* = mean test score in year t, grade k in the district

u®, = contribution of teacher in grade k to test score in
vear t.

" = student-level error in year t, grade k
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etc.,

as long as the tests are vertically sequenced (i.e., measure
cumulative knowledge of a single subject).
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¢ A teacher's effcct is assumed to be the same for all
ctudents. There are po inferactions of feacher
offect with student characteristics.

e Teacher eifects persist undininished over time.
("layering'}

¢ Teacher effects are a %umeﬁ. to be independent
across vears and subjects for the same teacher.

¢ Student-level errors are independent across
students.

e u (teacher cffects) are assumed independent of e*,
(student-level errors)




LTI Tk * Qo t aTio T E et
Fizure: TVAAS Student anc Leacher Biiecis
b
5
/ |
: Adgifioral gain for stucent i
s = Earf (:| I - i
. inoyear el ; i Diferance detwooh SRIGENT 80O
¥ =nd digirict average, vear i+
N £ i
F.  Difference between {7 o B
| stugent scere and P i
| district averags, yeari: 7
i A
:
x o Grzdes _

Crude estimate of teacher value-added: additional gain
in year t+1. Modified for

« Additional gains of other students in the same class

e Inter-vear correlations <1

e Multiple other scores in different years, subjects

e Adjusting differencc between student’s scores and
district average for effect of other teachers

¢ Protecting against putting too much weight on data
for a single teacher (shrinkage)
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Three Yecues: Bias, Imprecision, Issues in Makn
interdistrict Comparisons

¢ Estimated value-added is free of bias it teachers
have an equal chance of being assigned each
student in the district.

e If cach teacher is assigned to the universe of
students, and these students' achievement ig
measured without error, then teacher effecte will
he estimated exacthy (o imprecision}.

« Tmprecision "averages out.”" Bias does not.

e Interdistrict comparisons: bias in disguised form.




Large Tennessce District (Ballou, Sanders, apc
Wright, 2004} |

Tables: Characteristics af Teachers' Classes

Descriptive Statisties: Level and Gain
Scores, 1996-2001
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Bias
Focus on student SES and demographics (sex, race.

e Are SES and demographics related to
achievement gains?

Figures: Reading: Black, Male, FRI.-Eligible
& Math: Black, Male, FRL-Eligible

¢ How strong is this relationship compared ¢
typical teacher effects?

¢ Do longitudinal data substitute for controls for
SES, demographics?

« What happens to teacher value-added estimates
when we control for SES, demographics?

Table: Correlations hetween original and
modified TVAAS

e Do these findings generalize?

¢ Can we control for SES, demographics without
introducing new sources of bias?
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Reading: Black, Male, FRL-Eligible
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Math: Black, Male, FRL-Eligible
{(Nou Teacher Effects)
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Srandardized Teacher Effects, 4th Grade Math,
Vifith and Without Covariate Adjustments

Unadjusted Estimates
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Standardized Teacher Effects, 8ih Grade Math,
With and Without Covariate Adjustinenis
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Unadjusted Estimates




Standardized Teacher Effects, 4th Grade Reading,
With and Without Covariate Adjustinents

Unadjusted Estimates




Imprecision

Teacher effects are random. TVYVAAS estimaies the

distribution of cach teacher's effect:

“"Teacher effect' is the mean of this distribution.

From the distribution, we can determine a confidence
interval for the true effect. The width of the
conﬁd_ence interval is a measure of the estimate's

imprecision.
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TVAAS confidence intervals are wide: nxost
ceachers are not distinguishably different from
average at conventional levels of statistical

significance.

Figurc: Estimated Teacher Effects, with 90%
Confidence Intervals: 5% Grade Math

Width of the confidence intervals is closely
related to the amount of data for the teacher.

Table: Percentage of Teachers Significantiy
Different from Average

In principle, confidence intervals could be made
smaller by exploiting intra-teacher and intra-

classroom covariances.

Confidence intervals are "off’" due to model

misspecification.

Confidence intervals aside, a teacher's value-
added estimates vary across years, in part due to
imprecision.

Figures: Stability of Teacher Effects: Math &
Reading
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Percentage of Teachers Significantly Different from Average (10% level)

Heading Mathematics
% significant N % significant N

Fslimates based on: Grades
single year A-G 2.5 1385 17.0 1313

/-8 7.6 276 30.4 332
Three-year aveiage 4-6 3.4 782 22.0 732

/-8 10.8 185 37.8 185
Three-year average 4-G 0.5 199 30.1 203

(with 3 years' dala) 7-8 1.1 27 58.0 50
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Stabiiity of Teachey

Qutartile in 1999
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Interdistrict Comparison

LAy

TVAAS value-added estimates are velative fo district
mean (i.c., they are centered on zero).

District mieans capture two thiugs:

(1) District policies, resources, student characteristics
that affect learping, independent of teachers.

s
§

} Average quality of teachers in the district.

l‘w.—a

If district mean gains are added to teacher effects, new
estimates will include (1}.

If district mean gains are not added to teacher effects,
new estimates will exclude (2).

Example: Proposed Pepnsylvania plan to penalize
teachers whose students do not make AYF, using a
value-added measure of AYP.

Tabie: Mean District Growth, Math and Reading:
1999-2001, Selected Tennessee Systems
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