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OUTLIERS AND ACCOUNTABILITY: FACT OR FICTION?

Recently, the use of outliers to identify exceptionally achieving
gchools has been proposed or noted in several acoountability syetems (e.g.,
Klitgeard, 1973; Maryland State Department of Bducation, 1975). Essen-
tially, an outlier is a data element extremely distent from the central
tendency of ite distribution. "Extremsly distent" is typically defined
in mob the game way as “statistical significance!; often the same per-
centiles are used as cutoff points. Detection of outliers in industrisl

quality control is commonplace (e.g., Zwickl, 1975); detection of outlying

schools in educational accountability is emerging (Cooperative Account-
ability Project, 1975).
In the Maryland Accountability Program (MAP), outliers ave located

ifi tHé Tollowilig mamner. School mean achievement scores are regressed
upon a set of predictors (e.g., school mesn ability scores, median family
income). Residuals ave calculated for each school. ANy school whose
absolute residusl is laxger than & given value is identified as an outlier.

Approximately +1.96 stendard deviations from the mean of the resid-
ual distribution (zero) are uged as the outoff points, yieiding the
2% and 974 percentile points assuming normality, respeotively.

Supposedly, & school in the upper tail of the residual distribution
(termed "positive outliexs") is exhibiting average achiovement signifi-
cantly greater than expsoted (or predicted), based upon its average
gbility, sooiceconomic levels or other vaxiables. Inversely, a schocl
labeled as & "negatij.'e outlier' has significantly lower average achievement
than expected.
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The regression process works mmch ag a blocking prooedure, whewxein
schools are grouped by abilities (or seciceconomin levels). Extreme
schooln, if any exist within a block, are then identified as outliexrs.

Once schools are denoted as outliers, the next step in the Maryland
Accountability Plan is a process analysis of observable educational var-
iables for attribution of the test results. Though there are several
statistical paoblems with the use of regression annlysis (e.g., corrslated
predictors (Luecke and McGinm, 1975), »eliability of the data (Stanley,
1971)), the present paper is concermed only with a logical snelysis of
regrension and outliers in accountability.

It is the author's contention that the uge of regression to identify

outliers may constitute a tautology, not related at all to process var-

jablea of educational significance, ox to improving instruction, .

(Please note that this paper is not & proven theorem; it consists of

thoughts and concerns which hopefully will provoke yafleotion and con-
sideration about accountability assessment).

Let us euamine an example of test score data from an SSEA Title I
clags. Referring to Table 1, we have, for twenty-five pupils, their
reading sooxe (the predictor), math scoxe (the criterion), predicted
math score (the point on the regression line (X,T) and the nesidual
(the algebraic difference between Y and % Some common facts about
regression lines ave apparent from the table: the mean of the regression
residuals is zero, since = E(I| X); the mean of the predicted math scores
is equal to the mean of the actual math scores; the standard deviation
of the predicted math scores is smaller than the standard deviation
of the actual math scoxes, aince some of the exror varianoce has baen
reduced by predicting; the standard dev;‘.ation of the residuals is the

well-known standard exxor of eatimate.
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Accoxdirg to the Maryland Accountability Progrem, any data element
(in this case, pupils), whose absolute reeidual is larger than 1.96
standaxrd exzors of estimate ie an outlier. Pupil 23 is the outlier
in this example.

Figare 1 graphs the (X,Y) datas pointe and the regression line
T = E(le). Figure 2 ehows a hietogram of the reeiduasls. Even Yor
only 25 cages, the histogram is remarkably mound.shaped.

Now, where does the claim of a tautology surface? If our outoff

pointe encompase five percent of the residual distriution, we would
expeot to identify five percent of the data elements a8 outlisys.
In the gbove example, we would expeot one outlier; wo obiained ome

outlier (pupil 23).

_The Baltimore County School System has. 108_elementary schools. .In-— —

the 197k sccountability asseesment, 6 were outliere in reading (we

— B wrra e = ——

would expeot 5.h4); in 1975, 5 schools were outliera (two echools were
outliexs both years).

Notioe also, in the example, that +1.0 etendard exrroxs of estimate
from zero enclose approximetely two-thirds of the reeiduals, s result
entirely predioted from norma) curve theory.

Thus it geems plausible, that identifying outlying residuals from
the data upon whioh the reeidusls are calculated may be no more than a
olagsical Type I error. Ie it the case that locating & school in the
tails of the residual distribution is neither necessary nor suffioient
for observing ‘educationally eignificant processee? (See also Duncan,
1974)

Another difficulty in explaining the use of ogutliers in acoount-
ability is that & positive outlier school may have lower average achieve-

ment than g negative outlier echool. .Suppose. we. snocunter a.echool whose -

)
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average ability is 110, and average achievement in the fifth grade is
5.3. Ainother gohool bas an average ability of 95 and average achievement
of 4.5. The first gchool has significantly low achievement for its
ability, the gecond school has sigpificantly high achievement fer its
ability. However, would obaszrvations of the processes in the second
school be expected to help the first school? Eow do we account for
error in the teated ability? How do we tranafer processes between two
schools 80 unalike?

Cexrtainly. if we had two echools of gqual ability, one of which
wag & positive outlier and the other a negative cutlier, we might expect
to profit by a process evaluation. But the present regression method
does not necessarily identify guch pairs.

It would seem that the process evalustion 46 necessazy to validste

the gtatistical identification procedures, rather than to explain the
results.

Although the Meryland Accountability Program process evsluation has
not yet ocourred, the preasent author has conduoted three such aimilax
evaluations on a much smaller geale in the Baltimore County sohoo’s.

In each case, the process gvaluation failed to confirm the copstruct
validity of the statiastical identification. Of course, it geems

imperative that the process evaluators not know whioh sohools aXe categorized
ag positive or negative outliers, or the mesults are obvious (this

plind" evaluation appears close to Sorivea's goal-free evaluation).

In the fivet study, ingtruetional supervisors observed schoola
scme of which had recorded outlying gains in achievement (positive and
negative), some of which had not. The data were colleoted uging narra~

tivea and interviews. No differences among the positive and negative

LR ——)
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outliers were observed. The second study involved Title I schools
which were outliers. Project ataff oboerved in these achools but were
unable to discemn which achools were the cutliers. The thivd study
algo involved Title I achools, but the obsexvers were not on the
county staff and some used formal obasrvational ascales. Once again,
the asearch for processea was not fruitful.

In addition, a glance at aeven background variables for the three
poaitive and three negative outliers identified in the 1974 Maryland
accountability teating reveals no differences in their average enroll-
ments, average abilities, pupil/staff, average years staff experience,
percent of etaff with advanced degrees, peroent disadvantaged, and
median family income (1970 dollars). If there are other educational

veriables which explain why three schools! achievements are signifi-

cantly higher than their shilitiee predict and three are lower,
they are not encumbered with the school reasource or input variables
usually encountered.

Of course, lack of power in the process evaluation to detect the
causes of the statiastical differences is « pleusible explenation,
but eo is a Type I error. That ia, the outlisrs are part of the
error variance of the regression analysis and not of any educationzl
eignificance.

Several future courses mey be worthwhile to pursue. The preaent
author welcomea commenta, oriticiams and suggeations.

(1) Congider achools for process evaluation only if they axe
outliers at least two years in a row. (e.g., Klitgaard,

1973)

(2) Consider achools for proceass evaluation only if they axe
outliexrs on moat of the gubteata of the test being used.
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{3) TUse a mandom sample of schools not statintical outliezs
in the process evaluation as wsll as thosa schools so

identified a8 outliers.

{4) vy to develop a theoretical equation againgt which to
test for outliexs (possivly & given year's regression
equation--gort of & norming process), rather than using
the datae to generate their own outliexs.

(5) Xeep the process evaluation & "blind* experiment reiative
to the gtatistical results.

(6) Don't count the number of outliers compared to an
expected number, unless the distridbution of residusls

can be assumed normal {or it's parametoxs known)

(7) Consider the-use of blocks or groups of schools alike
in ability (or whatever covariate ie used) pather than
regregsion ag a tool to locate unusually achieving
schools. Blocking is far casier to eXplain to a school
PTA than is vegression analysis.

The present paper has discussed & concern about using regression

analysis to identify outlying sohools in pursuing accountability

aggespment .

GLBsw
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Table |, | Livste Revshesspn ¢ Besiomns) |
Exanpe: REOITING pATH Scope ERom READUS score
Reaows-  mATH D krep

luil — _sage | Sope mord sore Tesionl

t .. 25 - .29 . 2% +.0%

2 2.9 37 30  +4C -
> . 37 3.8 3.40 +0 *
o 20 a.f 263 -.$53

5 24 2.7 29 - . ~.28

6 34 36 235  t25

7 36 27 336 —485

) 3.2 %0 347 . +.83

9 3.0 25 308  —~58

/0 2.7 3.0 295  +.05

i 40 #.0 363 47,

e e - B - 2B 3B 05—~
‘ 3 [ 8 29 < 26 +.36 |

14 2.3° 29 277 +.13 J

s 2.9 27 3.0% +.66

J/A 3.2 29 .07 ~.27

17 2.5 27 2.86 -~16

" 25 2.8 33] 449

iy 27 39 295 ' +.95

28 3.8 3.5 34 +.06 *
21 . 29 26 . Bop  —u4

22 3.0 24 308 —-68

13 "33 2.0 © 322 -~l.22

2 30 39 308 -+ .32

25 23 23 2  ~-%7

- mew 299 307 301 0200 o

o S2 056 o 025 051 - g




Tahle 2. (Sommny smrmges
RECRESS (0K EQUATION ¢

PREDITED mAtH Scofe = /.73 + (0. 459( READWE seore) .

3

.. CORREATIONS : R TS

RERDING ScORE wirkt MATH Scoge . .+39
L ORIKTED MATH scofe wirk Resipuits 00
. Ranme scope witrt jESsI100ALS 00

-

STHND 600 ERAR of ESTINARTE

5y-x= Sy/I~% = . 6#/1-37* = ,57= 5.2, of resridvals

e phm s e __,.,_ omm T - Sy M

:-*i% 7"&' Mf’ REPT OF /?é‘&ﬂd-‘.ssmm LM/c ﬁ Y - )6*)(
= 307~ (%7( 2.99)=/.73

—
L

compeecaTion , V= ﬁ- = ( ‘/d Z;) =,39
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