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OVERVIEW AND SUMMARY

examine the extent to which Tltle I (mow Chapter 1) is remedlatmg the dlsadvantages in

basic skills achlevement of educatxonally deprived children: Data collected via, TIERS
are intended to answer the question, '"How much miore did puplls learn by. part1c1patmg
in the Title I pro;ect than they would have learned without it?" (Tallmadge and Wood,

v 1978a; | p:2); . . - L
? . .4 ) o
Most LEAs use TIERS Model A; which contrasts the achievement of Chapter |

: g
students to publlshers' norms for hyp'o'thetlcally comparable groups of students. One
clear plece of evidence that it may not always be approprlate to use publlsher norms as

the cpmparlson is the large dlscrepancy between gains reported by dlstrxcts usmg fall- to-

Sprmg testing cycles compared to those using annual testing cycles (fall- to—fall, or
spring- tp-Sprmg) in Model'A. At the national level the aggregated differences between -

the testing cycles are larger than the aggregated gams reported under the annual cycle.
Thxs is evndence of a strong method effect. This effect seems to be largely due to the

accordmg to the testmg cycle emplcyed. Thxs suggests that the true effects of Chapter

s “1 are-similar no matter what the testing cycle and that the problem is confined to the
' fall testing: : ’, . A
' ) . P ‘ ' ) e

Three sources of problems in using Model A are explored for the possibility that

they account for exaggeratedly low fall scores (or higher s'p"ri'rig scores) that would :

account for the difference observed between the two testing cycles. These, .problem

sources are: ™ ..
. e  The norm tables of published tests may not be relevant to Chapter 1 students:
- N - .

e  The publisher's norms may bé used inappropriately. k\, g

e  Local téstlhg p'ra'ctiz:és 'rﬁay bias théwoutcomes.

There are two way's in which the norm tables of published tests may hot be releval(t[

to Cbapteri 1 students: The samples of students used by publlshers may not be E

“
77777777 N

Note:, This report was prepared pursuagt to contract Number

r 300—8/2 -0380, U.S. Department of Education. The technlcal monltor
for -this ¥eport was Dr. Robert .Stonehill, U:S. Department of
Educat:.on. 'I’he opuu.ons and cg,ncluslons expressed in\ this /feport
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representative 'o"i these studehts, a'n”d th"e curricuia impiicit in the tests may 'n"o’t

to participate in norming studies; and that acceptances are harder to obtain from large
urban dlstncts. Jaeger (1979) reported that different tests would report dnfferent
scale. These effects were more pronounced for 'p’er'ce'ntlles in the ranges servg:d by

Chapter 1. v - -

Freeman; Kuhs, Porter, Floden, Schmidt and Schwille (1983) show that tests and
texts shcw ccnsiderahie variation ih cveriap; ii.'ihri et als (Iéé?) ééﬁéiﬁdé; “Carefﬁi‘te.%t
provtdes a pro;ect thh a net advantage in ccmpanson to. the norms agamst which the
gains are judged . .. ." A test that covers the curriculum to be taught would presumably
show low scores in the fall relative to the norm (the students in the project will have les:f.
" Jexposure to the content than the norm group because that content is yet to be taught in
‘the project); and higher scores in the spring (because:;the project students will have more
targeted instruction than the normy ~group)

L]

AltKough it is hard to
suggests that BBth the \nonregresentatlveness of the samples and the vafiations in

_curricular overlap are likely i inappropriate to the

~assessment of Chapter 1 students when this assessment is conducted in a fall-to-spring

l,1
ately. Errors can be made in convertmg raw scofes to NCE scores, and 1nterpolat10ns to

account for dxscrepancxes between the actual testing date and the norming date can

introdiice biases.

Errors in converting .raw scores to NCE equivalents may occur with some
fiéauéﬁé'y'; éé(pééiéiiy Where the br6CEduré is not automated. Linn et ai. 'c'o"n'ci'u'ded that

i
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lnterpolftxon between the test pubhsher normmg date and the actual date of

testmg is usually performed usmg an assumption that growth is lmear;;etween the fall

empirical norm and the spring emplrlcal norm. Evidence from a variety of sources
reperted in the paper shows that this assumption is not likely to be accurate. The result
is_that fall tests given iﬁmﬁemggrdamfgeuemly_nes:ﬂlmpmmnsly_mw_uﬁﬁ 7777777777777777777777777777777777777777777777777

values. Testl'rg earlxm’ the sprmg does not make up for the Sp"u'rlous deficit in the fa!l

effect contributes about 2 Nﬁto’ the difference between the two testing‘cjcies;

< <]

Local testing practices can also have strong influences on the outcomes of; Chapter

1 assessments. Several authorities mentioned "stakeholder effects" that would tend to
make fall scores lower than anticipatéd and spring scores hxgher. On an annual testing

cycle these effects probably balance out; but most would tend to ei(eiggéreitek gains in a

fall-to-spring testing cycle. Among these effects are: _ 3
e  Not encouraging the best performance on fall pretests ,
e Increasing motivation to do well on the spring posttests
e  Teaching test-taRing skills
&  Teaching specific test items ;
¢  Coaching during the posttest
(] . Sele;:tmg out low-scoring students at the postest
] lHoldmg lower performing'students back a grade

No pubhshed studies of these phenomena could. be located that would pérniit

/7—7 —— e
estimation of the magmtude of these’ effects. One very carefully documented report

from a larger school district did reveal that teachin’g test items can p"r'o’duce very iarge

gains (21 NCEs in this particular case). It did seem clear; however; that most of these
effects would be lnkely to contribute to the observed dnscrjancy between the gains

,
yl
LA
-
~F!



The more modest gains reported by projects using annual testing cycles correspond
to the gains reported in other studles of the effects of compensatory education. Because
. these galps represent mcrements over-and-above the expected g 7Wth in basic skills
;achlevementg even modest gams, if cumulated can become 1mportan’. For example,
student at the 25th percentile would be moved to the 35th by three years of exposure 1o

pro;ect that produced annual gains of 2 NCEs. lt is 1mportant %o continue B colfect'
information via TIERS to ‘document that Chapter. | is capable of having this sort of
impact. '

The best advice to be given now is to repeat the co'rici_u'sio'n of Linn et al. (1982)

that districts should save money and testing burden by adopting an annual testing




DIFFERENCES BETWEEN FALL-TO—SPRING
7 AND ANNUAL GAINS IN EVALUATION OF CHAPTER | PROGRAMS
i .
e i Tem d ch ER 3 . . M : .
BACKSR—O—UND . 7 ‘ }
)7 o .

The Tltle 1 Evaluatidn and Reportmg System (TIERS) was developed in order to

examine the extent to Wthh Title I (how Chapter 1) is "Workmg" to remediate the

dlsadvantages in basi€ skills achnevement of J)’,duc:atxonally depnved chxldren. The system

utilizes evaiuatxon modeis developed by RMC (Tallmadge and Wood, 1978) under a
contract from the Umted States Office of E;iucatxon (USOE). This contract was a part
of USOE's etforts to. implement those sections of the Education Arﬁéﬁdﬁméﬁts of 1974
that required’ the Commissioner of Education to providé assistance to state departments

of education to assist local educational agencies to develop and apply syStematic

‘-\ °®

methods of evaluation.

Bata éoiieEtEd via TiERS aiijr?EEBdEd to 555@'&} thé &ﬁéstioﬁ; "Fioii much ﬁiofé did

expression, utilizing a variation of a geoeral_modej proposed by Ribin (1972), as follows:

N ~
[

The effect on a particular student's achievement of part;cxpatmgmm

Chapter 1 supplementary programs versus participating only in the usual

curriculum is the difference between: (1) the achievement score of the p
student at posttest if the student received Chapter 1 services (for a period of ~ *
time), and (2) the achievement score of the student at posttest if the student ,

received only the usual’curriculum (during the same ”*’jzéEmdothmc'" of time): ‘5

Because an indivic{i giaaéﬁi must be é;iﬁghéd to eiﬁiEE Ghéptéi 1 oi to the usual'
curnculum for a glven penod of tii'i'iei this ideal model cannot be lmplemented. An'
aiternatxve model, the randomu.ed expenment has been developed to, provxde a
framework in which "the expected value of the difference in mean (achle'vement) scores
::: is equal to the aveﬁe dxfferen_ce that: would be;_observed _x_f_ all (students could be
pplements.and to the usual turriculum alone) during the
and Slmde, 1977, parenthesxzed material added) fiﬁiis

exposed to both Chapter 1 s!

same time mterval" (L n1

-
° -



o
-Most local education agencies (LEAs) use TlERS Moddi A; which contrasts the

achlevement of Chapter l-served students to a hypothetlcally comparable ysual-

ttﬂnculum-cnly group. Comparablllty rests on the assumptlon thag a Chapter | student

would, if exposed to the usual curriculum Only, remam/at \he same percentile rank

among all students throu;hou “their educational experiences. The national norms

supplied by pubh!sjers of stan gdlzed tests are used to estlmate the expectation under
the usual-curricufum=only condition. " ' ‘ o
One clear plece of evndence that it may not always be appropriate to use publlsher

\ norms to estimate the usual—currlculum-only condmon is the large dlscrepancy between"

Exhibits 1 and 2 are taken from Anderson (undated) and show the magmtude of these

dlscrepancxes. ) . - } . )
_ "y N o ‘

These differences i gams systematxcaliy favor the fall-to- sprmg testlngcycle and -
seem to be largely due to the differences in pretest scores: The fall. tests yield lowee
scores than the sprmg tests. Since the posttests are relatively close in magmtude
(except for the upper grades, which will have large standard errors as a fungtlon of the

small numbers of projects operatmg at those levels) ; it seems that the sprmg results are -

quite sxmxiar and do not depend upon the testmg cycle. Thus, the major issue is why the

fall test scores are so low. } . . ‘ s B <
' . -~ \

The differences in gams are £ar from trivial: The median dxfferencq is-3.8 Normal-

’Curve Equxvalents (NCEs) for reading, which exceeds any of the aggreghte estimated

readmg gams from the annual cycleureports. The median dlfference of 5.7 NGEs forl

( annual cycle reports. There is a power?ul method effect at work m these data. ;

The-remainder of this paper explores reasons why these two testmg cycles produce
such dlscrepant results. These reasons wdl be developed m the context of the Model A

assumptions. utilized by Model A.

|
—
oy




\

. EXHIBIT 1. Differences Between Fall-to- -Spring (FS) and Annual (AN) 1979-80
‘ Title I Evaluation Results for Readiﬁg N

o , Heigﬁted Normal Curve Equivi1ents . .- Welghted
Grade = Pretest _ Posttest Gain Number Tested
FS AN  Diff: FS AN _ Diff. .- FS zﬂﬂﬂ””ﬂiff,,,gf 554447444g147
2 30.8 37.6 <-6.8 40:.2 6 9.4 1.0 8.4 310;555: 85;019
3 28.7 34:3 -5:6 36:1 0.6 ° 7.4 2.4 5.0 293,909 108,708
4- 28.7 34:7 .-6:0 35:6 .0 6.9 - 1.9 5:0 270,826 108,576
5 29.4 33.9 :-3.5 35:5 N7 6:1 2.3 3.8 246,159 112,387
6. 29.7 33.9 -4.2 35.7 .5 6:0 3.3 2.7 212,819; 107,706
7 28.8 33.9 -5.1 34.3 5 5.5 1.9 3.6 152,417 66,923
8 29.0 33.6 -4.86 34.0 .8 5.0 2.2 2.8 122,013 58,026
‘9. 28.3 32.0 -3.7 33.5 .3 5.2 1.8 3.4 66,375 30,082
10 28.6 30.2 -1.6 32.8 3+ 4.2 -0.1 4.9 | 36,102 14215
11 27.3 27.5 =-0.2 - 30.5 2 3.2 2.2 5.4 17,734 _ 8,579
< 12 25.6 25.34 0.2 30.0 ;3.2 4.4 1.4 3.0 8,383 75136
;
EXHIBIT 2. D1ffqrences Between Fa11 to=Spring (FS) and Annual (AN) 1979-80
Title I Evaluation Resu1§; for Mathematics "
S ~ Weighted Normal Curve Equlvalents o J¢N , ﬁeiéh;ggff
Grade Pretest : . Posttest’ 1T Number Tested
FS AN rDiff FSr AN Diff~ﬁ477FS £, FS AN
2 32.0 41.9 -9.9 42.5 43.0 -0.5 . 10.5 1.1 '9:4 124,576 . 50,084
3 31.5 "39.7 -8.2 40.1 40.1- 0.0 8:6 0.4 832 137,608 65,407
4 30.8 37.5 -6.7 39.8 39.2 0.6/ 9.0 1.8 7.2 Q47 338 70,637
s 5 ""30.5 36.6 -4.9  38.7 39.0 -0.3 8.2 2.5 5.7 136,872 71,038
6 30.9 35.4 -4.5 386 39.3 -0.7 7.7 3.9 3.8, 119,003 69,002
7 30.6 34.5 -3.9 36,9 36.7 0.2 6.3 2.2 4.1 74,807 36,268
8 30.1 34.3 -4.2 3.3 -37.1 -0.8 6.2 2.8 3.41 60,747 29,530
9 29.8 34.6 -4.8 . 35.9 35.1 0.8 6.2 0.5 5.7 ° 28,579 15,971
10 32:0 32.9 -0.9 37.3 31.6 5.7 5.3 -1.4 6.7 ° 12,192 7,718
11 32,5 34.9 -2.4- 38.1 - 35.3 2.8 5.6 0.4 5.2 5,270 4;158
12 30.7 33.8 -3:1 37.2 34,9 2.3 6.5 1.0 5.5 2,195 3,587
. 7
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ln the Model A vanatlon on the general model for evaluatlng Chapter 1, the
growth of Chap;er 1 students is contrasted to the growth of -students in the publlshers'
normmg studles who achlevue_ at the same level at the tlme of the pretest. Thiee flaws

can occur to make this an inéppropriété comparison:

i!
° . the norm tables of publxshed tests may not be relevant to Chaptér 1 students
° the publlshers norms may be used 1nappropr1ately, and
. local testing practlces may bias the. sutcdmes. .

Eacp of these’ wrll be dxscusse& in turn and related to the phenomenon of fall-to-spring

~  gains belng larger than those froy annu_al testlng cycles.

; - e

RELEVANCE OF PUBLISHER NORMS TO CHAPTER | STUDENTS o 1»

-

o _ Pubhshel:l norm tables for different tests may not have equal relevance to Chapter

l served students. There are tWO reasons for this: ]
AT -1

RS )

) B

. .the norrmng groups may not be representatwe of Chapter 1 students and

xmphcxt currxcular content of standardxzed tests: grge differences in NCE galns can.

result from stch variations in: samples of students af® content. Some of these variations

may dxrectly influence the difference between fall- to-sprlng or annual gam scores; while

‘others may contnbute to lnteractlve effects that are dlSCUSSed ina subseqklent sectxon. =

. . -r
4 v . v B s - -
N N .

. *' Test publishers select ‘districts for participation in their norming studies ‘using
probablllty sampling qethods that would permit the construction of acturate national
norms if all the selgcted districts dgreed to participate. Baglin (1981) reports, however, -
that only 13 to 32 percent of the. xnmally selected districts agreed to partxcxpate in
-recent normlng studxes, and that some publxshers were unable to fill some of the

s .sampllng gells speclﬁed; by their desxgn’.‘ Baghn (persoﬁal communlcatlon, 1983) also _

-
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“participate in normlng studies (partxcularly those with enrollments in excess of 100 000

students). It is not ciear that wexghtmg the results can make up for rmssmg one or more

districts would come into the sample with certainty and no amount ofi weighting could

compensate for a refusal to participate.

Strand (Test Information Center, personal .communxcatxon, 1983) 1nd1cates that her
attempts to determme from test pubixshers what proportxon of students p&rtncxpatxng in
norming were served by Title | was unsuqcessful. Thus'it is hard to say whether the test
puhiishers hav'é réprésentea the Ghaﬁter 1 555&1&55 aaéauafa’y’ in the norms: This

Suppose for example, that norm-group students who achieve at the same level as
Chap’ter 1 students on the pretest are not as hkely to be economically disadvantaged and
that they have hxgher rates of‘academxc growth because of that difference. Over t1me,
difference in growth rates. By itself, this effect rmght not have consequences for the
" difference between annual gains and fall= to-sprlng gains; but it may interact with other

- phenomena to produce some of those differences, as discussed in a later sectlon of this

paper.

- population of students; then one would expect that similar percentxie\gams (e.g:; from

‘the 10th to the 15th percentxle) on all tests would reglsterosxmxlar NCE gaxns. A major

o

-

IThe Anchor Study used editions of tests that are now out of date.r These tests were

normed in an era when the acceptance of invitations to participate in ngrming studies

was considerably higher than it is at present. For example, CTB/McGrawtHill reported

to the Technical Advisory Committee of the Systemwide Testing Program of the Depart-

ment of Defense Dependents Schools (October; 1982) that 85 to 90 percent of their first
choice districts participated in the 1968 norming of the CTBS Form Q, while only 15
percent of the first choices participated in the norming of CTBS .Form V a decade later.

3



co”hciuded that the scales seemed generally comparable.\ However, Jaeger (1979)

performed extensive secondary analyses of these data and concluded that 1dent1cal

the extent to which they are representat‘tve of Chapter 1 students; the evidence is that

such variation may ex;st, and is certalnly 1mportant. It does seem hkely that certain

could contrlbute to spurious assessments of the impact of_Chapter 1.

H

- Walker and Schaffarzick (1974) demonstrated that "students using different curri-
cula in the same subject generally exhibited different patterns.of test performance; and

that these patterns generally reflected differences in the content inclusion and emphasis

.i'n' the curri'c'u'ia.“ Wiiéy and Bock (1967) give a short éxampie sh"o'wi'n'g that very iarge

that ‘'the content coverage of nationally normed tests varied widely. Wiley (1979a)'

asserted that variations in curricular content coverage could very easily mask other

variations (e.g. pupil-teacher ratxos, presence or absence of Chapter 1 fundlng) in
instructional settings that might be the objects of evaluation. Leinhardt and Seewald
(1981) proposed measures of curricular/test overlap to use in conducting research and
evaluation;

»

10



content in fourth-grade mathematics. Freeman, Belll, -Porter, Floden, Schmidt and
Schwille {1983) have pursued this further to demonstrate that the manner in which the
teacher utilizes the textbooks can also inflience the degree to which the curriculum
" overlaps the test: The implications of this literature are that the choice of text and
teaching method may have an important inflience on the degree to which students are

ésqsa;éa to the curriculum implicit in the standardized test used to evaluate the

outcomes of instruction.
It will be useful to 1llustrate how miuch of a difference thts match can make in the

content coverage. Usmg tabulattons 1n Freeman, Kuhs, et al. (1983) it can be

percent of_the topics to which the text devotes 20 or more problems. The Metropolitan
Achievement Test (MAT) and the Stanford Achievement Test cover less than 31 percent
of these topics; The CTBS For;m S’ i.evei 1 Woui& cover néariy &7 péréént of tﬁééé;

Department of Education (Test Planning Guide, 1982) the range of reliable measurements
for this test extends from the 12th to the 92nd percentile; which does not cover the

; achievement range of many Chapter 1 students.
, .

The district that chooses a test on grounds of tradition, cost, or because of a
mandate from some other agency (e.g., the state) will find that judlClOUS choice of text
can make a large difference in the coverage overlap. Freeman Kuhs; et al. (1983) show
that the text pubhshed by Holt prov1des at least 20 problems each on 50 percent of the
topics on the MAT, but only 22.2 percent of the topics on the Stanford. Interestingly,
this is the maximum coverage prov1ded for elther test. As one rmght SUSpect, a dIStrICt

least 20 problems each on topics addressed by 31.8 percent of the tested items--the most
of any text. ) ]
4

curriculum being evaluated; and with the availability of the literature cited .above in

additon to this encouragement, it is likely that test choices have tended to enhance the

o~
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adjustments in the instructional materlals to lmprove the match prowdes a pFOJeCt with

a net advantage in comparlson to the no‘rms agalnst which the galns are )udged. sa M

o~ . 7 o . - - e
It is hard to reach a firm .conclusion, however, as to whether that advantage is

more 1mportant to fall-to-spring testing cycles or to annual testmg cycles. Baglln (1981)
reports that test publlshers found districts that were usmg their texts to be more wxllmg .
to partlclpate in norming studies: This means that the norms are perhaps sllghtly biased
to reflect greater test-curriculum overlap than would be true in a strictly random
sample, and the nQrm groups-are possibly biased to the extent thag some textbooks may
be used by certain segments of the population more than others (which leads back to the
questlon of representative norm groups discussed earlier). If these relationships were
perfect; than we might be able 1o speak of "user norms" rather than national norms. One
Would not expect the test-curriculum overlap to create any problems if the national

norms were truly "user norms" (except, perhaps, in aggregatmg results across prolects)

than average test-curriculum overlap (relative, to the national norm) will enhance NCE
' gains. One extreme exampie with very large gams is glven later in the paper.
PreSumably if a test is ngen in the Sprlng at the end of an instructional year in Whlch the

percentile standing. However, it is not clear that exposure to another year of hlgher
than average 'oVé'rlap' will produce the additional increment needed to make further NCE

gains in a spring-to-spring annual testing cycle.

-

The same could hold true of fall- to-sprlng testlng dependlng upon the level of the

However; choosing a test (to be used in fall and spr}ng) that covers the to—be-taught
curriculum might result in students scoring below the notm group in the fall and, with
more exposure to the relevant curriculum during the year, scoring higher than the norm

group in the spring. T

12
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Another possibility is that a test that is more sensitive to the curriculum might be

sensmve to summer forgettmg among students\ exposed to that currlcuium. Whlie most

skills during the summer, the rate is quxte a bit slower than/the rate during the schooi

year (Carter, 1930). Suppose that this slower rate of gain is a reflection of the loss of
skills taught in school but unreinforced during the summer, and gains on other skills that
are reinforced during thé summer. -A curriculum that is closely mapped to a particular
test might result in students appearing to iose ground relative to the norm durmg the
summer. The "saw-tooth" pattern of growth (Linn et al., 1982; Linn; 1981) may be

exaggeratéd when the test used to measure growth is hlghly related to the curriculum’

used to instruct students. This could lead. to higher than average' fali-to-spring gains;

while annual testing might produce httie gam.

Clearly, the degree of overlap between test and currxculum is an lmportant
mflue/)ée on achievement gains, and may account for a substantial part of the dtfference

between annual and faii to—sprmg gam scores. In combination with the evidence that .

students. At hlgher grade levels where Chapter 1 students are typically behind by

several grade levels and may not be exposed to a curriculum at all hRe the one implicit

in the tests, the ngrms could be much less relevant than those for younger students. This

could explain the declmmg “trend in NCE gains (especxally trUe of fall-to-spring gams)

from the lower to hxgher grade levels:

. . A .

INAPPROPRIATE USE OF BUBLISHER NORMS

Test publisher norms are usually presented is extensive tabulations of conversions
from raw scores to various other scales: percentiles, grade equivalents, stanines;
expanded scale scores, and NCEs, to name some common scales. These tabluations are
usually presented for specmc perxods of the year; so that testmg accompllshed within
specific periods can be referred to the norm tables: Twcy‘laws in the usé of these tables

can cause spurious NCE gams (or losses):

° conversion errors in which a table look up is performed incorrectly, and

v y
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of gains involve the contrast of two score averagés no matter what the. testing cycle.
However, the fall- to-Sprmg cycle probably involves the use of two different sets of
tables; while an annuat cycie%ouid use only one, and this mlght increase the numbers of

' converslon errors. ‘ : ' ) ~
. \j' )

fact that test publishers do not have empirical norms for atli common test1ng dates in the

fall and the sprlng Older tests often had empirical norms only in the spring. Fall norms

were created by 1nterpolat1ng between spring norms. The User's Guide is quite clear.that

tests must be used at times close to the ‘publisher's 'mErlca norm "dates. Perhaps

beécause of thxs strong msxstance, most publishers now-have both a fall ahd a spnng'
empirical normlng. Strand (1983) names the six. tests most commonly used for Chapter 1

evaluatlons, and has 1nd1cated (in a personal communxcat;on) that all of these have both

fall and sprmg norms. It should be noted that not'all LEAs may be using these tests. As

recently as the 1979-1980 school year, the State of California reported (Test Plannxrm

tests thh 1nterpolated fall norms. o . ' ‘

It is worth showing an example to indicate how much the use of‘interpoiated fall

norms can dxs;ort faii to-spnng gaxns. The data presented in Exh1bxt 3 come from a

Early Childhood Education Program (Burstem Keeshng, Conkhn and Doscher, 1977). The
tests involved are forms of the CTBS (Q, R, and S) that do not have emplrlcal fall norms.
The California State Department of Education interpolated (linearly) between spring

norms to derive a single fall norm (set at October 15th).

15
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EXHIBJT 3. The Influence of Pretest Date on Gams When Fall Norms Are Interpolated

From Spring Norms. ,

l _ a
| GRADE1 . _ GRADE2 _ GRADE3
‘Month  Reading Math’ Reading ‘Math Reading Math
September 156 194 © 130 16.6 T 133 15.0
October . 105, 15.6 103 139 9.7 12%0
Difference -~ 5.1 3.3 28 2.7 36 2.6

SOURCE: Burstein, Keeshng, Conklin and Doscher, [977. Table 3 (page 163)
recomputed to show gains in NCE units. Nearly 100 schools tested in
September and about 200 schools tested in October. At least 85 percent of
these schools tested in April of the next year.

Testing at any time during September (which could be up to six weeks prior to the
1nterpolated normmg date) will result in a spurlously low pretest NCE score and a

correspondingly inflated NCE gain score because September levels of achievement will

genera{_ly be lower than October levels; indeed the linear interpolation model hypothe-

sizes just this effect: As Exhibit 3 shows; the advantage of early testing amounted to %t
least 2.6 NCEs. Burstein et al. showed that interpolating exactly to the date of testing
reduced these spurious gains, and accounting for slower growth rates over the summer
(non-linear interpolation from sprmg—to-sprmg) reduced the differential gains even

f urther.

As indicated earlier, the tests used most wxdely in Chapter 1 evaluations have

empirical fall and spring norms. These norms mean that 1nterpolat10ns or pro;ect;ons can

be made much clqser to an actual data point, which should reduce the size of artificial -

gains. However 'such artxfacts are not entxrely ehmmated as demonstrated below.

A

The User's Guide recommends that testmg not occur more than two weeks before

or after the pubhsher s norm date, but i 1s not wxlhng to deciare test scores entxrely out of

varlety of ways of dealing with the test data that arise from dates dxscrepant from the
pubhsher s norm. )

Fa .
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One state evaluatxon office (pegonal commumcatzon, 1983) indicated that they
were usmg a canned computer package to process TIERS lnforhann that "threw out"
published norms (adding together early testmg m the fall and late testmg in the sprmg).
This system does, however allow one to test 30 days early in the fall, and it tompares all
acceptabie fall tests to the sanfe norm, so that one can gain an advantage (spunously low

pretest score) from early fall testing. 3 -

A study by the Cahforma State Department of Education (Test Plannmg Guxde,’

i982) gives some tndncatton of the probie‘dg that may be anticipated by testing too early -
or too late, and by using projected norms. Exhibit & condenses the results, which show

that early fal testing and late sprmg testing canx:ombme to yxeid a spurxous gain of

about & NCEs. &

;EXHIBIT 4. The Effects of Early and Late Testmg, and the Use of Interpolated

Norms for Readmg Scores

Il

1

_ Source of Effects Effects (in NCE) on
' Pretest Postest
Using interpolated fall norms -2 -
Early testing ' -2 0
" Eate testing i +3 +2

SOURCE: Test Planning Guide published by the California State Department of
. Education; This table combines results for both fall-spring and annual testing
cycles; the source does not report them separately. The source does not
indicate the extent of early and late testing. The orgmal tabulation was in
percentile effects which have been converted to NCEs usmg the state
average of 38 NCEs as the starting point.

Exhibit 5 presents more evidence of the effects of early fall testing. Even within
U
the grace period recommended by TIERS it is possible to obtain an artificial loss in the

faii 'o'fi.? NEE 'u"n'its. §'c'o"ri'rig services p"r'o'vide’d b’y some 'p'ub'iishe'rs proiect norms for.
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the difference between early and late testing is larger in the fall than it is in the spring,

and it is Mot difficult to imagine that the actual growth curve of achievement might be
ifke ¥t shown in Exhibit 6. The linear projection or interpolation of norms based on fall
and spring norming dates will iead to misrepresentations of the fall and spring NCEs and,
consequently, the gains. These effects will probably ipflate fall-to-spring gains, while
they will not greatly influence annual gains if the annual testing occurs at the same time

each year.

EXHIBIT 5. Computation of Spurious Losses Due to Early Fall Testing - i

CTBS Form S, Level B was niormed in the cycle Spring=Fall-Spring. The reported means
and standard deviations are:

L Raw Score  Raw Score ' L
Month . - Mean sD -

April (07) 31:3 12.2
Nov: (1:2) | 356 13.7
April (1:7) S 59.4 : - 184

Fall (Nov.) Ec}j@?iﬁgQ&éijjj7@6{@&{@{6@?&5{@@@@ be made at the rate Bf* 59.4-35.6/150

days = 0.16 raw score points per day. Using the fall standard deviation of 13.7, we can

example: 30 days x 0.16 points per day = 4.8 points lost for testing one month early.

This is equivalent to 4.8/13.7 = 0.35 standard deviation units or 0.35 x 21:06 = 7.4 NCE
Units; ” R g ) . ’ '

Computing these resultsfor some likely testing dates yields:
Testing at . Which is Prodiices a loss of
Mid September & weeks early " 1I.1 NCEs
Early October P 4 weeks earlyl | 7.4 NCEs
Mid Oc¢tober 2 weeks early? : . 3.7 NCEs

X

IAllowable under one reporting system if posttest is on norm date.

ZTIERS recommended maximum gap in testing date. x

SOURCE: Conklin, Burstein and Keesling, 1979.



EXHIBIT 6. Hypothetical Annual Growth Curve
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inform atlon in the

tory educanon programs pretested edrly (by at least one day),

2,527 schools) tested late in the spring? Greater detail on testing dates was obtamed

A related. questxon of xmportance is the mcxdence'of early. and late testmg The
' (Cahforma Staté. Department of Educanon 1982) :

Forty-exght pen:ent (Qf ‘

from thev lowa State Department of Educatzon (via. personai dommumcatxons, 1983)
(D&ta from this source are summarized in Exhibit 7. ‘

o g
.EXHIBIT 7. Testing Dates for 1982-83'Evaluations of Chapter 1 in Iowa

L ]
 POSTTESTING DATES
R Early—— —-7 ——-Late—eeeeeem
PRETEST atleast. 10to  5to 1 to@ At 1to 5or more
DATES 15 days  l4 days ,9days 4 days ynrm 4 days days
15 or more , ) o N B
( days early 2 1 1 0 -0 0 0
_ . 7
10 to 14 : 4
days early 1 19 4 1 0 1 0
5109 i : &
days early 0 4 7 1 0 o 1
ltod < g - R . . ]
days early 2 SN 7 9 "1 6 I .
At Norm - 0 o D 1 4 3 I
jt'o"q_ ’ ’ . . B v .
days late 1 1 C 6 0 2 1
5 or more B N - . ,
_ days late 1 1 .1 1 1 2
e i : .
Total 5 27 | 21 19 . 5. 13 6

iy

The tabulation gives the percentage of 498 secqnd grade reports (typically one per

school) at each combination of pretest and posttest times;

total add to 97 percent.

r

LN

. .

s

1

Rounding errors make the



. or spnng testmg pomts over several years (Tallmadge and Fagan, .{97 )

- “

" sized in Exhibit 6: Thtrty-seven percent test early by’ the same amount m fadl and spring

(the first four diagonal entries). M the model of Exhibit 5 is correct, ‘then these cases

wili: show~a bias to Spunousiy low- fall scores and, consequently, spur:ousiy high gauns,ﬁ
because the earl)l pretestlng is not flilly compensated by early posttestmg Dependmg
upon the shape of the curve some of the caseﬁJhere the postest is earher relative to the
morm date than the pretest mlght still show the same bias because the pretest effect is
much larger than the posttest effect. Thjs m@ns that there wlllibe a bias to ipurlously

hlgh gams in even these fall- to-sprl\ng testmg cycles. - o ol
. - L . t’ pei B8

Loa- One of the expﬁanatxons offered for early testmg in the sprlng is that the schools

want to be sure that they receive their results in time for the reports that are due to

thexr respective stute departments of educa,txon. Early fall testmg is motlvated by a
desire to let teachers Rnow more about the students they are teachmg There did not

spem to be any reasonable explanation for the late testing in tl{;e fall.

l:mn (ESl) makes a strong case that more shouid be known about growth curves

another. Havxng two normxng pomts for most tests is sxmply not enough Most of the_,

» ‘proxies for the usual-currxcuium-onlyl treatment condition are based on fall and sprmg
' norming points within one year (Tallmadge, 1982; Powers, Slaughter and Helmlck, 1983),

To determine

the growth curves for the students to be compared. Annual testmg seems to have much; .

better prospects for developlng growth curves tha; will be useful m xnterpretxng the

grewth curves for vocabuiary over four years that show different curves for high school
males and females. Knowledge of such effects would be needed to properly assess the
effects of special interventions such as Chapter 1.
i : : >

':2l~



We can now return to a point ma"de much earlier. in this paper. if the 'saﬁip’lég of

sample that would be appropnate for_Exhant 6 may dlf,‘fer from the curve that would be
appropriate for Chapter 1 served populatlons. This effect would be confounded with the
problems of currlcular overlap with the tests mentioned earlier: The growth curve ofv

‘ students exposed to curricula with greater overlap would be different from-the growth
curve of students exposed to other curricula: Furthermore, the growth curves for
students at different initial percentlle rank ranges mlght be different. This is important
because some Chapter 1 projects are much more seiectlvé than others. Some states and
students below the 50th percentlle. A further comphcatlon is the report of Mayer and
Farnsworth (l983) that suggests that some students continle to grow at the previous rate
after instruction has ceased; while others do not:

‘*.

students at lower performance levels, and Model A would not be expected to detect ; gains

relative to the norms. i

If conversion errors contribute 1 NCE to the dlfferentlal gaxns reported in Exhibits
1 and 2; and problems with linear interpolation contrlbuté between 2 and 3 NCEs, the

medxan difference is largely accounted for. lt should be expected however, that the

problems of representatlve samples and content overlap. Conversion errors may occur at
random but their positive bias may mean that . they occur more often when scores appear:"

"too low." One 1nc1dent was related in Wthh all negatlve gain scores were converted to

-22- , o ‘ e

e -
' [ .



.

The shape of the growth curve (Exhlblt 6) will surely depend upon the sample of

students in the norm groups and the pature of the,content match, between, the test and
the currlculum. A smgle natlonally-represmtatlve growth curve may only be -an

af:fproiimatlon to the actual situation in any local project. "‘ s - ;

i:,GEAi;‘tE"SI’ ING e"”a’—.& CTICES

In dlSCUSSlonS thh several authorltles on testmg in the p'rep'aratl'o"n of thlS p’a'p'ér

ﬁe of the interviewees called these d1fferences "stakeholder effects." St_akeholder
effects are different from th.e;.effects dxgcpssed earlier because they alter the degree to
which Eha'pte’r I'influences the ‘testing results, while the others dea) with the degree to-
whxch valxd estimates of osual—currlculum-only treatment effects can be obtalned. The

w1th an effect of an- addmonal treatment condition. When the effect of the addmonal

treatment is not accounted for; Chapter ! is credited with spurlously hlgh scores.

-~ By

An'y alteration of the condltlons for testlng Speleled in the publisher's manual

means that the publlshe s norm tables are no longer valid. In general, the authorities
tions from the publlsher s standardlzed conditions would produce

contacted felt that dev1

lower: fall scores and Righer sprmg scores. The deviations from standard conditions that.

were rnentlone_d 1nclud*

& "Not- encouragxng the best performance on fall pretests (on annual cycles the

pretest is also the pOsttest and best perforrnance is always encouraged)
° Ernphasxzxng the importance of the posttest,— lncreasmg motivation to do well

4

. Téa’éi{iﬁg 'o’f',te’st-ta'king skills

e Teaching spec1flc test items .. : o
e Coaching during the posttest ’ |
e Selecting out low=scoring smdengs at posttest
‘& Retention of lower performing students |
: L : -
7 v. ' . , =~ -23-










Unfortunately, none of the authorities interviewed could prov1de a reference to any

bijhilshed (or Iugltlve) study of these phenomena: A chec‘k of all the listings for 1981 and"

1932 in ERIC Qith the Word “testing“ in the titie -p’r’o’d’u”c&:d no iikeiy entries. A check of

magnitude of the problem.,

The basic premise of the stakeholder effect is that the fall testing will be done
under conditions that tend to depress scores (or at least ufider conditions that do not
raise scores beyond the effects of prior instruction), while the spring tests are conducted
under conditions that will tend to raise scores. Annual testing cycles would result in no

Spurxous gams if these effects occurred in each grade level. Fall-to-—Sprmg results Would

In the spring, however, the test IS known to be xmportant. It may determine promotlon
to the next grade. Teachers probably tell students that it is important and that they
should try to-do well; They probably encourage them to rest well the night before and
eat well on the morning of the test. Would they do that for a fall testing? . ‘
One TAC representatwe suggested that fall testing is intended to identify students

it need of services. Even though stidents may be taken to a separate area to be tested

and glven a certain amount of encouragement, the purpose is to be sure to identify as
many errors as possxble in each test protocol S0 that 3 proflles of need can be deve’loped.
An LEA representative said, "The pretest was farcical: The objective was to qualify as
many students as possxble." In this LEA (whlch has since gone to annual testxng), the

recommendatlon, and the examiners would not clarify directions when asked. .
Several of the people interviewed suggested that in the spring considerable

attentlon is lavished on.the preparatlon for the posttest. Instruction in Social Studies

and Science begins to stress bas;c skills (sometlmes thede other subjects are not taught

-24-
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at all in the sprmg to make way for additional basic skills instruction). Teachers stress

the parts of the curriculum they expect to be represented on the test, and they teach

test-taking skills. It is arguable that explicit instruction in test-taking skills would
constitute a special treatment, unlikely to be reflected in the publishers norms. It is.also
uniikeiy thai teathers wauid devaté iﬁuch 'tiiﬁé to tiiis sub’ié'ct ih p’répa’ratiaﬁ fb’r a faii .

the students do not know, unconfounded with test-takmg skills). Linn et al (1982); citing

] work by Roberts; indicate that practice effects and instruction in test taking skills can
) have a sizeable mfluence on outcomes (several NCEs). Since these effects would tend to

balance out on an annual testmg basxs, but are likely to be quite different in the fall than

in the Sprmg, they could be reSponsxble for much of the difference in the NCE gams
reported in the two testmg cycles.

Probably the most obvious form of stakeholder effect is the deliberate teaching of
items that will appear on the test. Achievement tests are usually composed of samples
of itéms representing various skill domains. It is assumed that exposure to instruction
will cover most of the domains to be tested and that the sampling of items will provide
an accurate assessment of how much progress has been made on the entire set of
domams. Eﬁphasiiiﬁg the instruction of specific test items in one or more domains will

'raxse test scores, _but probably means that the range qf those domains has not been _
adequately covereds 5 -

It is important to distinguish this effect from that of chaasiﬁg a test that

emphasizes the % of problem found on the test. In-the latter case one is emphasxzmg
the overlap. of the domains taught and tested and while this can invalidate pubhshers
norms (for reasons discussed earlier), it is not the same as emphasizing instruction in the
exact 1te; to be tested. Maxlmxzmg the overlap between domains taught and tested .

should assyre good coverage of the domams, while teachmg to the specific test items

e limits the scope of coverage. ' ’ )

.

A good example of this phenomenon has been provided by Stephen Isaac of the San -
Diego Unified School District (personal communication): Under a court order to raise -
_ I _ - . _ / _ _ _ _ o Co _ _ _ _ _ .
the achievement of studeqts in minority-isolated schools, the district prepared a mastery .

learning project in basic skills: Evaluators in the district were conscious of potentxal

-25-
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S) and eventually dxscovered that systematic instruction in 36 out of the 40 vocabulary
items on the test had been offered to third grade students durmg the year. Each of
these 30 items was included in a set”of "Word Warm-Up Exercises" that were used to

start the readmg lessons. The stems and responses had been reversed E"obabl’ to hlde

this test-specmc mstructxon). In addition to this use in instruction; 6
were aiso used (with stems and responses still reversed from the CTBS format) ina serles'

of "cumulatlve tests" glven to, all chlldren. These tests were returned to the chxidren so

exercise that was presented in a format identical to the CTBS test, éxcept for the

stem/response reversal.

Results reported for the CTBS Form S vocabulary testing showed a gain from the

33rd percentile (NCE=41) the prevxous Sprmg (there was no prrcr ltem-SPec1f1c instruc=
“txon) 1o the 72nd percentxle (NCE=62). The stidents were able to answer 12 more items 7

correctly than before. Because this test-specific instruction was detected Form T of
orm S and students scored at the l&3rd percentlle

"achxn to the test invalidates the pubhsher's norm

‘the CTBS was given soon after
{(NCE=46) in vocabulary; Giéé?iy;

students the correct answers durmg the test session will have similar effects.\
: . A

Another exampie of a stakehoider effect is in the selection of students to take the

tests. Some LEAs may ehmmate the scores of some low-achlevmg students from the -

student selection bias may not contribute to differentiating between the two testmg.

cycles.



Another istudent selection device that could differentially affect outcomes under
the two testing cycles would be to implement a strong policy of retention. Such a policy
-~ would be unlikely to be reflected in the publisher norms and would result in a number of

effects that would boost test scores:

® The retained students would score low in the fall (pernaps even lower than the
status that led to retention would lead one to predlct, because they might be
depressed at belng retalned) - ‘

® The retained students would score higher in the spring because they would have
h,a,d,?nfother year's practice on the mateﬁa\(e{ud they might be motivated to do
well). \ ) .

""’@ The students sent on would be those who grew faster and mlght be hkely to do
- so again. This would boost fall and spring scores.

>

Retention might Bénéfit LEAs on fall-to-spring testing cycles. .

CONCLUSIONS

L __
!:ongitudinai studies tracking students for more than one year show that fﬂl-to-
exampies). TIERS reports of fall-to-spring gains appear to be too large: Linn et al
(1982) report that major studies of the impact of Title I have shown gains of about 1 of 2

- NCEs per year in reading. The data from annual evaluatzon cycles reported in TJERS
tend to support this degree of gain. Math gains appear to be a little larger than thxs.

. - Much of the ewdence we have presented in this paper tends to indicate that the
fall data pdint is more questlonable than the 5pr1ng data pomt. Interpolatlons or
projections around the fall data point are more sensitive than are interpolations around
the spring data point (because the growth curve is steeper in the fall). There is probably

more variation in tesnng practices associated with fall tests than with spring tests:
Whiie the spnng test is prpbably more generally played up as important regardless of
whether one is in a f&ii-iB;sﬁiing cycle or an annual cycle, the falf test may be treated
quite variably. -

In the metric of raw scores (number of items answered correctly), and possibly in
expanded scale score metrics; .the difference between fall and ‘spring scores would
reflect the actual amount of learnlng ‘Unfortunately these metrics are not comparabie
from test to test. NCE scores are intended to show the incremental galn over and above
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L expectatxon that can be attnbuted to compensatory education. But; using NCEs to
measure gains from! fall- -to-spring r'equxres several aSSUmptxons>bout the nature of
growth curves and the wxlhngness of LEAs to use standardized testing practxces that may

not be realistic. A

—_
-

important, especially if they cumulate. Carter (1980) shows evxdence (p. 152) that about

66 percent of Tltle I students in a ngen year are in the program the next year also.- :

nationwide basxs. "The advxce to such small LEAs would be not to regard any one 1year's

results as meanir n 'ful for local pohcy settmg. An accumulation of data over time might

( although the large standard errors of the outcome measures may

- make 1t dxfhcult to detect effects of changes in the nature of the program (such as the

~rnati‘eémls used the types of teachers and aides employed) and these effects could be
h

ovefwhelmed by any changes in the test used to assess outgomes.

Larger LEAs who switch from fall-to-spring testing to annual testing will probably

a’aaaé; how to handie reporting ioﬁer gains; if they had Been testing fall- to spring for

that the same students were in Title I (or Chapter i) over the years and their cumulated
gains were nothing like the sum of the yearly gams. Data ‘that show the drop from spring
to-fall; but show that fall- to-fall there is some maintenance of galns (e.g., Perry, 1983),
could probably be recovered from such testmg systerns to show that the annuai testing
) cycle will give a better estimate of the gain that is llkely to cumulate through time.
Apparently, somé LEAs have asked for'a way to estimate the fall-to-spring gain
that would correspond to the annual gain they are estimating so that they can repoft .

- better soumdlng news to their school boards and parents. They should be advised to be -

;28:
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In the 1nterv1ews conducted thh local evaluators m preparlng thxs report t ose m LEAS‘-

that ‘had changed to the annugl cycle ‘indicated that the savmgs’bf money and burden on' ' '

7

students and teachers far outweighed problems w:th reportmg tbe data.

.

N ”

The best advxce to be gnven now is to repeat the conciusxon of l:lnn et ai (1982)

that districts should save money and testmg burden by adoptxng an annual testmg‘c'
paradxgm. Fall- to-sprxng NCE gains are unlikely to be accurate reﬂectxons of the true y
xmpact of Chapter 1: o

,
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