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iiBBSTRACT

g Normal curvs equivalent achievement gains estimates
.were compared with RMC Title I evaluaticn Models A1 and B1. The
conpar1son focused upon the amount of tias introduced by Model A1
~when its unlerlying assumptions wer2 violated. The wrcdel assumes,
“first, that the local school populaticr is accurately represented by
“+he national norm group; and s2condly, that the percentile standing
0of the treatment group on the pretest remained unchanged on the
,posttest in the abscence of treatment effect. Data were from a Model
"Bl evaluation--kindergarten children were pre- and pcsttested with
thn Aural Comprehension subtest of the Stanford Early School
“Achievement Test, while the first and second grade children were pre-
..and posttested with the Woodcock Reading Mastery Test. Ccsparison of
+he three model B1 gain estimates (unadjusted, covariance adjusted,
-and principal-axis adjusted), illus+rated the wide variation between
.estimates. For kindergarten groups, the adjustments were relatively
modact, but for grades one and two, the adjustments caused a dramatic
. shift from negative to positive estimates. Mcdel B1 (adjusted)
pfov*ded much lower estimates for kindergarten and much higher

',vstlmates for grades one and two than did Model A1. Cuestions were .
‘raised concerning representativeness of the norm grcup and valldl*y
of the equipercentile assumrtion. (Ruthor/CPp)
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Introduction

Several local educat.-a/ i smencies have now implemenred one or mmrE qf
the RMC models for Title I evalumcion. The three models are referwed to
as: "Model A, the Norm-Referenced Model; Model B, the Conrrol Growsp
Model; and Model C, the Smeciz® Reegression Model" (Tallmadge and W od,
1978, p. 30). The order =& r—=z=rence (in terms of sciemtific rigoe) is
given as Model B, Model T. amd Moodel A "Tallmadge amd Wood, pp. 22-.248).

N ' ’
This paper reports the res:its uwf a stuZy compar‘ingﬁ? gain estir :edd
using Model A procedures w=—r "WE gain .mstimated urimg Model 3 prc ~dures.
(Technically, the compazisoe ': detweex .Hode]l Al an2 Wored BI wmich
requires norme-referencee. tes—Tx = oppseac to Models A2 and BI which
allow fo# criterion-re: zrx -~eex tesrTinzl.

“he dasic differemse detvees models s hiw the expected no Trmsmment
wrEnate. 3 derived. Mwdt ;i Umsisers D= Dorwiewmmp frew a oarfonally
-~ayfmpditsed cest as a oo~ -grrwmr amd swsumes “ZhEt the =merrenul.e

«dniing ° phe treatmen~ fT..  on a pretest worlid, Zn the absence of

t. Amen effect, rema.n ruzciabiyy2d on a posttes™ (B:llmadge and Woof! -
Model B s—mnly uses th=—T=mrv-:est percem~iie stamding (converted to NCEs)
«f the cotrol group for :ine esxpected ao-treatmemt estimare (with
@ without adjustment).

A: this point, it is —=emitl 7 apparent, tha> tar Model Al and Model
» to yield equivalent NCE ztm 28timates, twr asssmmptions are critical.
The first assumption is thar the local school peoguikation is accurately

rep esented by the norm grour powpulation in terms of relevant character-

dsttes (e.g. SES, ethnic, u=han rural). The sacvomt assumption, already




stated, is that the percemtile standirg of the tmestment groux on the
pretest remain unchampgeed an the posttest #m the athesmce of treatment
effece. Clearly, in 3§ field swttiag, the £irst assmmption will be
violareé to some exte#mt and the secomd assumption hass been questioned
under amy circumstane:s (Linn, 1978, pp. 8-22). Thrss, given a .properly
irplememred control z=roup .design, such as Model B, mgmpirica; comparison
of Title I NCE gaine =setdimmted by apmlying bath Modg?_-‘Al and Mexel Bl
procedures should pxr-tmie zmn indiemTior of the amount of bias that Model
Al procedures can imtrorimes i the estzimate &f Ti=i=m I NCE gain.

The key point pon wirich thw comparative study rests is "a zxoperly
implemented control group." Tdeal ,;, for Model Bl, thdis requires ramdom
assignment to treatment zmd T@nr=oi' groups. Sixmce random assizmmenr is
frequently not femsible, ‘—mmntom fn effect™ has beew imsemed acrewr=able
(Tallmadge and Woed, p. 6§). =n situaticss where preetest treatmss=—crmtrol
group differences exist, two aijustmeest procedures (analysis of cewvariamce
~ and principal-axis) are prowited (Tallmidge and Homst, 1976). The
selection of adjustment vprocedure depemds Upen wheth=r or not it can b=
assu.medi the two groups are samples froe the same pmomlation. If the twe
groups are from the same popwlation, covariance adfjuetment is appropriare;
while if the two groups are f—m ¢'fferemt populatises, primcipal-axis ar
standardized change score adjustues»t is sppropriate (Tallmadge and Horstr,
pp. 4-11; Kenney, 1975, pp. 345-361:; lisa and Wexts, 1977, pp. 229-234.)
In any case, Tallmadge and Horsz cautisa that the adjustments are not

appropriate if the treatment group ami —omtrol group regression lines
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for principal-axes) are not parallel such as might occur if the two
gromps exhibited dif;erent growth rates. Keeping thése cautions in mind,
the £following sections: describe the data source and selection of
contmml’ groups; describe the methods for analysis; present the results
andAiigéﬁssion thereof; aﬁd present the summary and conclusions of the
study.
Data Source

The Schaumburg (Illinois) School District 54 implemented a Model Bl
evaZuation plan to evaiuate Title I programs in kindergartem, first, and
second grades. The comtrol groups consisted of children from 'comparable"
but nonparticipating schools within the district. Identical procedures
were followed in selecting Treatment and Control group children and all
children . were selected by the Director of Research through review of
previous testing and/or recommendation of Child Study Teams. From the
“pool" of pupils eligible for participation, Title T participants were
selected solely on atteﬁdance at a school having Title I programs.
Control group children were pre-~ and posttested by substitute teachers
trained for the purpose, while treatment group children were tested by
classroom teachers.

Kindergarten children wars pre- and posttested with the Aural Comprehension

subtest of the Stanford Early School Achievement Test (SESAT) while first

and second grade children were pre- and posttested with the individually

administered Woodcock Reading Mastery Test (WRM). Raw score (RS) data were

converted to NCE data through percentile norm tables for the SESAT and
first grade WRM tests. For the second grade WRM test, raw scores were

converted directly to NCEs using the newly developed 1978 norms.

3
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Because both treatment group and control group children also receivexd
assistance from a learning disabilities specialist (LD) and/or a speech
therapist (ST) and there was some concern that the children in the control
group might have received substantially more assistance than treatment
group children, individual puril data in terms «£ total minutes spent with
each therapist were also collected.

Method for Analysis

To compare Models Al and Bl, NCE gains were estimated accorming to
the procedures recommended for each model. Specifically, for Model Al,

gains were estimated according to the formula:

T T
NCE, = NCE, - NCE; (L),

For Model Bl, both unadjusted and adjusted NCE gains were estimated

according to the formulas:

NCE, = NCET - NCEC no adjustment (2);
B 2 2, T ?
. T T _ om (THC) C _ 4 ekl — wew (TRC)
NCEp, = [NCE; - b(NCE ;y - NCE';™')] - [NCE; - b(NGE] - NCE'F*)]
covariance adjustment (3);
T [ c SDZ Cc T,
NCEBp = NCE2 - NCE2 - EBI (NCEl - NCEl)], principal-axis adjustment (4
!
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The notati*or emnloyed in Sowenies 1-4 is given btxlow:
NCE wiith am A or Bfrr -, By) subscript refew to meam ga=n
estismmted =2cewmmiing; ™ "odel Al or Model Bl procedures
respaei-ivesy.,
T or I supersc—atw -afier to Treatment Group -ar Control
Sroup—mmans rempeactswe: - (T + C .refers to the ove,'r'all
mean}.
1 or 2 wmmbscripts re fer o MCE pretest (1) or NCE posttest
(2) measms.
b 1is twe pooliet wirf{® groups regression coefficient of ¥CEy am
NCEp-
SD; =nd SDy aze the: woled within group post-
and prretest scanda~ deviations respectively.
Results
NCE mmams anf standar® deviations are reported in Table 1. Significant
differemeeg (o < . '95) betweem groups as determined by exact (= approximate
when requimec ) t-tmasts are also noted in Table 1. There were nw significant
differences: ‘ttweesr the kindergarten (Kg) groups on any of the =mmeasures.
First grasr £%1) groups differed significantly on both pretest (RS and
NCE) measiewfe~ Sexcond grade (P2) groups differed significantly on pre=-
and posttesw=<%-and NCE measures. Within grade level, none of the treatment~
control gromp-—smparisons on time spent with speech therapist or learning
disabilities tezscher were significant (however, the variances were quite

disparate ir some cases).




féhles 2A, 2B, and 2C report the within group correlations for each
of the three grades (g, Pl, and F¥¥. Also reported ar= the grouwp-variats
correlations. Treatmewt Group corre=l.=tions are givem below the diagonal
and Cont;rol Group cofléesations are given above the dragonal. These
results are incduded = assist in discussion of the MCE gain estimates
derived from Mutkel A” m=md Model Bl mrocceiures.

NCE gain ssstiweres are given inf.eszh of the models in Table 3.
Within group sz = fo= the two adjusument procedures suggested for Model
Bl are also prr ie d. 4
Discussion of~=esu’ s

The disc .zsier is focused on the Zndel Al and Model Bl NCE gain
estimates giwer in. i"able 3. However -eferences will be made to the
other tables = ass-at in interpreti-:r the differences between NCE gain
estimates.

Compari=mx: of the three Model E! gain estimates given in Table
3 1llustrate= the wide variation between estimates depending on whefher
or not adjusted means were used in computing the NCE gain. For Kg
groups, the adjustments were relatively modest but for Pl and P2 groups
the adjustments provided a dramatic shift from negative to positive
estimates of project impact. The Kg results point to the problems of
assessing project impact at that age with these models; not éurprisingly
the pre-posttest correlations, although significant, are very low, on the
order of .3 (see Table 2A). The Pl pre- posttest corfelations, are
somewhat better on the order of .6 (see Table 2B) while the P2 pre-post-

test correlations are quite respectable, on the order of .8 (see Table 2C).




Examination of the within group regression slopes indicated Tr=atmemt and
Control groups had similar slopes. F-tests for heterogenecus siopes
(Winer, 1971, p. 773) Tevealed no sigeificant differemces (Kg,- F} 148 <
1; P1, Py, 148 = 1.55 B2, F1,107 < 1).

Now changing focms, examine Model Al NCE 2ain estimates ze=ritved
for both Treatment and Control groups. Under the Model AL equipercen-
tile assumption, Control Group NCE gains should be close to ze=> which
clearly is not the case. Since the differences between'trgatlnnt and
Control groups on time spent with either speech therapist or Jlemrming
disabilities teachers were not significant ( a> .05) it is umilikely that’
these additional services account for the Control group NCE zaim estimates

derived under Model Al, presumably, the additional services :=an be -

_considered part of the regular school program.

Since Model Al is highly dependent on appropriate testing (e.g.
test and lavel selection, empirical norms, or testing within the empirical
norming period) some of the Control Group nonzero Model'AI gains may in
fact have been due to testing precclems. Both Kg and Pl tests innnlved 14 po=-
lated norms, spring for the SESAT (Kg) and fall for the WRM (old norms,
Pl). Where fall norms are interpolated, a positive bias is likely to be
introduced in the NCE gain estimate (Horst, 1978, p. 168); presumably use
of sprin'g interpolated norms would result in the reverse, a negative bias.
However, the positive Kg Control Group gains (spring interpotated norms)
and the negative Pl Control Group gains (fall interpolated norms) would
probably not account for the large nonzero gains demonstrated by the Kg and.Pl
Control Group Model Al gains. P2 Control Group Model Al gains were also larée
and negative (fall and spring norms were empirical), Another pqssibility at

least for P2 (and probably for Pl) is that the norms
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introdgcg'considerable wims. Strand, Anderson and Sauer (1979, p 15)
fouﬁ;tthat the pre- andl memrrest empirical norm group raw score means
translated to NCEs of 33 amd 46.9 respectively resulting in an NCE gain

of -6.1 for ;he P2 norm graup. Assuming that the median pre- and posttest
raw scores are close tm the mean raw scores (or that the distributions are
normal), then the P2 WM norms appear to have a negatiire bias on the order
of -6.1; which when substracted from the Model Al Control Group NCE gain
results in an NCE gaix of -2.6, much more in keeping with an expected zero
gain for the Control Iroup. Finally, Linn cites a study by Kaskowitz and
Norwood which suggested that where pretest scores are not particularly low,
posttest expected scores will be inflated, (Linn, 1978, p. 11). This alsa
might have influenced the Control Group Model Al gain estimates since the
pretest scores were not particularly low.

Comparing Treatment group NCE gains estimated under Model Al with
those estimated under Model Bl (adjusted) indicates Model Bl provided a
substantially lower NCE gain estimate for Kg and substantially higher NCE
gain estimates for Pl and P2 than the corresponding Model Al estimates. An
oddity apparent for the three grades is that the difference between Treatment
and Control Group's Model Al estimaies is very close to the Hodel Bl
principal-axis or covariance adjusted estimate of Treatment Group gains.
This result needs further investigation since it may provide a basis for
gimpiifying Model Bl procedures.

Summary and Conclusions
This study compared Model Al NCE gain estimates with Model Bl NCE

gain estimates. The comparison was intended to indicate the amount




of bias introduced by Model Al procgdg:es when its underlying assumptions
were violated. The data were from é Model Bl Title I evaluation conducted
in the Schaumburg (Illinois) District 54 school system for grades Kg, P}
and P2.

Results were equivocal with Kg Model Al NCE gains considerably
larger than Model Bl NCE gains with the reverse ocurring for
Pl and P2 NCE gain estimates (adjustgﬁ Model Bl NCE gains were greater than Model
Al NCE gains). Some questions were raisged concerning'representativeness
of the norm group and validity of the equipercentile assumption, though
not in the usual direction with respect to the equipercentile assumption.
The NCE pretest means were somewhat high, especially for the Control
Group (Pl and P2 grades) which may have reverse implicatons with respect

to the equipercentile assumption.

Test bias was mentioned as a probable problem area. Comparisons of
Treatment and Control Group means on 1Model Al gain estimates can yrovide some
insight into the size and direction of the biaél Test specific bias can
be partially examined through comparison of Norm Group raw score means
converted to NCEs. The latter type of hias may "cancel" out in large
aggregates across tests, bﬁt for within district use of data this tecomes
an important consideration, especially if the bias is different across
levels of a test.

The study is limited in that comparisons for only grades Kg, Pl and

P2 were possible. Since the RMC models were intended only for grades

P2 and above, this is a rather severe restriction.

11




A further limitation is that data from only one district were
‘examined. It is quite apparent that results from several studies
across grades and tests should be examined before any pattern would
be discernable.

Since any Model Bl evaluation data can also be applied to Model
Al procedures if a few precautions are taken (e.g. testing during
appropriate times, with respect to norming dates), additional empiri-
cal studies could be conducted with relative ease.

Possibly, some simulation studies would be informative by allow-
ing for planned variation in pretest means and ranges of differences
between Treatment and Control groups. Certainly parameters affecting
bias in Model Al need further refinement, especially as Model Al is

likely to be the most frequently implemented Model.

10
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TABLE 1

TREATMENT(T) AND CONTROL (C) GROUP EAW SCORE (RS) AND NCE
VEANS AND STANDARD DEVIATIONS (SD) FOR KINDERGARTEN (Kg)
FIRST (P1) AND SECOND (P2) GRADE PUPUILS

Time (Min,) With
L Pre s Post RS~ Pre NCE  Post NoE  Seech Learning
Group N Mean (D) Mean (S0) Meam (SD) Mean (sp) Theraplst Disabilities Teacher
‘Mean (SD)  Meam  (SD)

CRg T8 135 (3.49) 19,1 (3.37) 9.0 (15.41)  47.0 (14.82) 1069 (226.16) L4 (86.60) -
C 70 166 (3.63) 19.6 (411) 43.9 (16.28) 50.0 (18.98) 146.6 (294.76) 50.9 (176.15)

PLT 83 30,2 (5.42)% 69.2 (16.37) 48,2 (20.20)* 3.3 (20.78) 116.0 (259.,66) 113.5 (287.63)

669 W83 (.0 T04 (25D 5.9 (128 37.8 (8.19) 1660 (46.12) 19,0 (45.90)

P2 T 46 77.9 (38.51)% 19,7 (50.00)% 34.2 (19.58)% 35.8 (19.76)% 42,6 (143.46) 177.4 (648.93)
C 65 127.3(46.001) 175.1 (39.79) 54.1 (15.85) 45.4 (16.13) 71,6 (171.45) 101.1 (264.61)
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TABLE 2A

 KINDERGARTEN PRE-POSTTEST CORRELATIONS (RAW SCORE AND
NCE) AND CORRELATIONS FOR TIME SPENT WITH A SPEECH
THERAPIST (ST) OR LEARNING DISABILITIES TEACHER

(LD)

Time Time
| w/ w/
Groupb PreRS  PostRS  PreNCE  PostNCE Speech Learning
Therapist Disabilitles Teacher

PrekS 150 | ad et st o Loko
Posths 068 322 3ss¢ 9! 62 109

152 96033 a2t o .0a3
?bstNCE 090 and gt a56.087
%@ .076 -.060 -.183¢ -.052  -,176 ’ -.016
in .035 049 -,004 076 ,001 .225°

lf;k

aThe correlations within the square section as marked
are within group correlations; Treatment Group
correlations are given in the lower half of the
matrix while Control Group correlations are given

in the upper half of the matrix.

®The correlations under the column heading "Group"
are correlations between group membership (treatment
or control) and the variables given as row headings.

Ca<.05

da<.01
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TABLE 2B

FIRST GRADE PRE-POSTTEST CORRELATIONS (RAW SCORE AND

* 'NCE) AND CORRELATIONS FOR TIME SPENT WITH A SPEECH
THERAPIST (ST) OR LEARNING DISABILITIES TEACHER

(Lp) 2
Time Time
w/ w/
Group? PreRS  PostRS  PreNCE  PostNCE Speech Learning
Therapist Disabilities Teacher
313¢ o6 008 e2r® 060 -.061
045 575 6318 nooo?  -s2 -.200
3198 098¢ 5780 60 -0 -.060
d d :
040 s12d 9990 s 185 -.207°
008 005,079 091 078 066
040 -176 -.223% -8 -221% 2680

ﬁ:, dge,01
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%The correlations within the square section as marked
are within group correlations; Treatment Group
correlations are given in the lower half of the
matrix while Control Group correlations are given
in the upper half of the matrix.

bThe correlations under the column heading "Group”
are correlations between group membership (treatment
or control) and the variables given as row headings.



TABLE 2C
" SECOND GRADE PRE-POSTTEST CORBELATIONS (RAW SCORE AND

'NCE) *AND. CORRELATIONS FOR TIME SPENT WITH A SPEECH
THERAPEST (ST) OR LEARNING DISWBILITIES TEACHER

(Lp)2
Time Time
w/ w/

Group®  PreRS  PostRS  PreNCE  PostNCE Speech  Learning
Therapist Disabilities Teacher

4958 geed  ogd Lge®  -223° 373

a5 | g2s ot g0t -as0  -.3630

: a9 | Lose® emd st - -0

§ro§tucz 260 38 et el -149  -.386%

§§?}m 089 336 123 .28 .155 SN 7
m -8 076 -272° 136 -193 025

aThe correlations within the square section as marked
are within group correlations; Treatment Group
correlations are given in the lower half of the
matrix while Control Group correlations are given
in the upper half of the matrix,

b
The correlations under the column heading "Group"
are correlations between group membership (treatment
or control) and the variables given as row headings.

€a<.05

dac.01 {7




TABLE 3

" MODEL Al AND MODEL Bl NCE @AIN ESTIMATES
FOR KINDERGARTEN (Kg), FIRSI (P1) AND SECOND (P2)

GRADES
gx'  NCE Galn, o NCE Gain Model B1 y
- Grade Model Al Unadjusted Covariance® . Prineipal-axis
oo (Rormla 1) (Formula 2) Adjusted Adjusted- - e
B (Formula 3) (Formula 4)
;;xg 8.0 -(6.1) -3.0 (4.9) -1.3 (.32, .38) 2.2 (.96, ' 1.17)
‘Pl -11.9 (-18.1)  -1.5 (7.7) 6.2 (1.17, .89). 12,0.(2.04, 1.41)
P2 L6 (8.7 -9.6 (19.9) 7.6 (.82, .90). 10.8 (1,01, 1.02)

aGiven in parentheses are the Control Group gains determined
according to Model Al procedures.

b
Given in parentheses are the pretest NCE differences between .
the Control and Treatment groups (NCEl NCE1 ).

Given in parentheses are the within group regression slopes
for Treatment and Control Groups respectively,

d , o
Given in parentheses are the within group principal-axis slopes
for the Treatment and Control Groups respectively.
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