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] An evaluation system for use with ESEA Title I
programs has been developed by RMC Research.Corpora-
tion of Mountian View, California under contract with
USOE. The system presently addresses cognitive a-~
chievement impact using thr-ee statistical designs,
each of which may be implemented using either norm-
referenced or nonnormed tests. The reading and '
mathematics components of the District of Columbia
Title I program were evaluated using both types of
tests and two of the three models. - The third analysis
design was initially considered for implementation,

- but serious violations of its requirements by the data
- disqualified that model for eventual usage with this
- year's District of Columbia data. . This paper presents.
a description of the three models and the results de-

rived from implementing two of the three. Additionally,
~a differential growth rate associated with development
as evidenced in the norms tables of various currently
used instruments is discussed and potentlal areas of
further research are highlighted. T
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~ An Empirical Examination of Three Models
for Estimating the Effects of No-Treatment

The United States Office of Education (USOE) contracted with

RMC Research Corporation of Mountain View, California, three years

ago to develop an evaluation and repartlng system for nation-
wide use with ESEA Title I programs. The resulting evaluation
package consists of three statistical models, each of which may
be implemented using either norm-referenced or criterion- :
referenced tests (NRTs or CRTs, respeztlvely) These models"
address the cagnltlve impact of Title 1 prcgrams as measured
by achievement gains.

The metric used to assess program impact in this: SystEﬂ is

the normal curve equivalent (NCE). This metric is a normalized
standard score which has been linearly transformed to match the
percentile rank scale at the 1st, 50th,.  and 99th percentile

points. The NCE scale is simply a standard score scale which,
for ease of interpretation, may be viewed as an equal lnterval per-
centile scale. NCEs have a range of 1-99, a mean of 50, and a
standard deviation of 21.06.  One advantage of NCEs is that due -
to their equal interval Eharacterlstlﬁ, any mathematical eperatlans
may be performed. Another is that gain scores are easily computed,
whereas grade equivalents and percentiles, which are not equal
~interval; do not lend themselves so easily to gain score analysis.
A further inducement to use NCEs is that, in the near future, USOE
will prabably recommend that they become part of the evaluation
~ system. At the same time, one drawback of the NCE score is that

1t can easily be misinterpreted to be a percentile score, and vice
versa; this type of misunderstanding facilitates both improper
interpretation and manipulation of both NCEs and percentiles.
Flgure 1 illustrates the relationship between NCEs, percentlles,
stanines, and Z-scores. A more complete discussion of these inter-
relatlonshlps can be found in Chiang and RQSEH, 1970.

-Figure 1
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Before discussing the cognitive achievement evaluation
results, a brief description of the District of Columbia Title I
program is necessary. The District of Columbia Title I program
served approximately 17,000 students in grades K-3 and 7
during the 1975-76 schaal year. They attended Title I eligible
schools and fell below the fiftieth percentile on the Comprehen-
sive Test of Basis Skills (CTBS), Form S using the level of this
instrument appropriate for the students’ respective grade levels.
Naticonal norms were used for kindergarten and first grade selection, while
local norms were implemented in the three upper grade levels.

Both reading and mathematics were'emphasized by the Title I pro-

- gram. Participating students in the program were exposed to
supplementary instructional strategies, both in their regular
classrooms and in special resource 1abaratarles. A primary objec-
tive of the District of Columbia Title I program is to effect
significantly enhanced levels of achievement in bath reading and
mathematics.

To assess the impact in Pagnltlve achlevement the CTBS/S was
given to the Title I students in the fall and spring. An existent
districtwide testing progranm additionally supplied spring criterion-
referenced test (CRT) scores for Title I students, both for the
1974-75 and the 1975-76 school years. The CRTs used were the
- Prescriptive Mathematics Test (PMT) and the Prescrlptlve Reading

Test (PRT). - These CRT scores enabled a sprlng spring analysis to

be performed, in addition to. the fall-spring analysis: using the
CTBS/S scores.

Program Impact in Reading and Mathematics S
-
In terms of evaluation, at least two types of information.
are needed to determine whether a Title I project has resulted in
improved student performance. The first involves an assessment of
- how the project students performed on outcome measures such as
reading comprehension and mathematical Eﬂmputatlaﬂ after partlcle
~pating in the Title I project. The second requires an estimate of
expected student accomplishment, given the provision that the
students have not participated in the program. If the observed
accomplishment of project students exceeds their expected perform-
ance, and if the difference is both statistically significant ‘
(manlfestlng a greater difference than can be attributed to chance
fluctuation in the scores) and practically relevant (large enough
~to be educationally meaningful), then the Title I pregevt is

'*g@ﬂSldered to be educat;anally sallent.

1t is a relatlvely stralghtfarward procedure to calculate how
well the project students performed on the outcome measures, but
© 1t is considerably more difficult to estimate how the prajcct stu-
dents .would have perf@rmed with ng treatment. Several approaches
are available for assessing 'no- UTntmmﬁinrﬁmmanE'ar\dmt the student
- would have achieved had there been no special project. . this next
© section presents the resulfs of twa such approichgs to est:matlng
' pragram impact.



Earlier it was stated that a primary objective of the
Washington, D. C. Title I program is to improve reading and
mathematics achievement among participating students to an extent
that is statistically and educationally significant. Within this
framework, treatment effect is the observed posttest performance
minus the expected no-treatment posttest performance. Thus,

~ TREATMENT | OBSERVED POST EXPECTED POST
EFFECT TREATMENT - | NO-TREATMENT
PERFORMANCE 'PERFORMANCE

w

The observed post treatment performance is simply the mean post-
test score for Title I students on either the CTBS/S or the PRT
and PMT. The no-treatment expectation is derived using two
complementary models in an effort to converge on a valid estimate
of impact (Bessey, Rosen, Chiang, and Tallmadge, 1976). : '

N@rmaRefeienced Model Results

With the norm-referenced model, the impact of the Title 1I
program was computed as follows. The pretest percentiles of each
student within the treatment group were converted to NCEs and
averaged. A similar procedure was followed for posttest scores.
Finally, the average pre and post NCE values were compared under
the assumption that, without the Title 1 program, the treatment
group would maintain its standing relative to the norm group.
Stated another way, the pretest and posttest mean NCE scores
should have been similar if the project had had no impact.

7 There are four assumptions which should be met if this model
is to yield an unbiased estimate of program impact: (1) the
pretest should not be used to select project participants; (2)
the test must be given at the ‘time(s) of the year when the test was
normed; (3) comparable pretest and posttest forms must be used; and
(4) only those students having both pretest and posttest scores
..should be used in the analyses. The present application of this
model at the second, third, and seventh grade levels meets all but
one of the assumptions. Both the kindergarten and first grade data,
however, satisfy all of the requirements. The CTBS/S was ‘normed
only in the spring for the second, third, and seventh grade levels;
subsequently, fall norms were linearly interpolated from the spring -
~data. To the extent that Student learning throughout the year is
nonlinear, the wmodel may yield a biased estimate of program impact
at the second, third, and seventh grade levels. : B

- The pre- and posttest results expressed in NCEs for kinder-
garten, first, second, third, and seventh grade Title I students
"will be utilized in order to illustrate the gains in achievement
__Wwhich Title I students enjoy. . Figures 2, 3, 4, .5, and 6 present
the actual data for grades K-3 and 7, respectively, of the D. C.

cm‘, "
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Title I program.* The mean pretest-posttest differences for all

CTBS/S scales presented in these figures are’ statistically signififiﬁma"*

cant at a confidence-level-greater than 0.999 (p < 0.001) except - -
. for the Reading scale for seventh grade. ‘This scale~(see Figure

6) displays a statistically significant difference at a confidence -
level of 0.99 (p < 0.01). ’The]meanidiEfETEHCES‘range'fr@m‘l,ﬁ,Dnr_‘,_
Reading in grade three to 12.0 on the Total Battery for grade two.
‘The: median af;these'mean'differEnCES'is'appraximatelﬁ»5;5Svacr355”g
the five grade levels. The Mathematics mean differences tend to
surpass those on the Reading scale for grades. l,-3,-and-7-but-not

. .the second grade. Using a rule of thumb applied by Resource Manage- =

fAmEnt'C@fpératién, exemplary gains are denoted by mean pre to post '
“differences of 7.0 NCEs or more.  Hence, using at least. the Total

’ : - i

* Each scale on the CTBS/S, including total scales, are standardized
-and normed separately. Hence, the total battery score is normed by
- taking the score derived from all the items on the CTBS/S and not -

~#;by;fcrming;a;linear’compasite'ofgthefthféefskill areas -total scale—

“scores., -




Battery scales, exemplary gains have been shown inigradeg 1-3 and
in the prereading component in kindergarten. In the mathematjcs
component of seventh grade, the gain can also be called exemplary.

Relative to the scale standard deviations, the pre- and post-
test differences depict even more sharply their significance.
Thirteen of the eighteen scores for scales represented in Figures
2 through 6 have mean differences which are at-least one-third
as large as the corresponding standard deviations. '~ The Visual and
Auditory Discrimination scale in kindergarten, Reading and
Language scales at first gradey and the Reading scales at the
third and seventh grades do not have mean differences which are
at least one-third as large as the scale standard deviations.

On nine of the eighteen scales, the mean differences are at least

7”,hal£ the size of the corresponding standard deviations. - The total

Battery mean differences at the first and Second grade levels
particularly illustrate this point. All of these results for the
five grade levels lend firm support to the contention.that treat-
ment effect is distinctly visible.

As noted earlier, the data for grades two and three. violate
onc of the assumptions of the norm-referenced model. However, the
kindergarten and first grade data, which do satisfy all of the
requirements of this model, reflect-statistically significant
differences between pre- and posttest means for all of the CTBS/S.
scales. A similar result is documented by the second and third
grade data, although the results at these levels are somewhat more
substantial than those at- the klndergarten and first grade. Thus,
it is possible that the violation of the one assumption at the upper
grade levels does not seriously and adversely affect the inferences
--which may be drawn from the second, third, and seventh grade data.

Control Group Model Results

The second analysis’ desi
gn 1mplemented in this evaluation is
calleg the control group model. As its name suggests, this evalua-
,tlan esign calls for the construction of control and treatmentrﬁ
groups, both selezted at randam £rcm an 1n1tial population of.




eligible Title I students. The initial population should be as
similar as possible with respect to all educationally relevant
characteristics, such as age, sex, race, ethnicity, socioeconomic
status, and measured, pretreatment achievement levels. After
assigament to the treatment or control group, each student is
taught and treated equally, the 51ng1e exception being the appli-
cation of the Title I program services to those students in the
treatment group. The observed:ipost treatment effect is derived
from the actual average performance of the treatment group. The
expected no-treatment effect is represented by the measured aver-
age performance of the control group.

In the present application of the control group model, raw
scores on criterion-referenced reading and mathematics teete are
compared. NCE gains can be derived, algebraleally, by.dividing
the difference between the treatment group's posttest raw score
mean and the no-treatment expectation by the standard deviation of
the national sample and subsequently multiplying by 21.06. Through
this procedure raw score gains can be converted to NCE gains. Un-
- fortunately, there is no national sample standard deviation for the
PRT and PMT, and it becomes necessary to make the following assump-~
tion: the ratio of the treatment group's standard deviation to the -
standard deviation of the national .sample on the. norm-referenced
test 1s equal to the ratio of the treatment group's standard
deviation to the national sample's standard devlatton on the PMT
and PRT. That is,

SNRT o SCRT

ONRT 'GCRT

where ng represents the treatment group's standard deviation and

"g'"'" represents the national sample's standard deviation. Since the
two treatment group Sstandard deviations can be calculated from the
collected data and the standard deviation of the national sample
on the normed test can be obtained from that test's technical manual,
the estimated national sample's standard deviation on the -PMT and
PRT test can easily be derived (Tallmadge and Wood, 1976).  Under
‘the above assumption, the raw score gains have been eonverted to
NCE gains to permit comparisons between treatment effect estimates
yielded by the norm-referenced medel and control greup model
reapectlvely .

Title I sehoels are selected aceord;ng to a welghted index
comprised of the total number and percentage of economically dis-
advantaged students as indicated by eligibility for free lunch and
1ew famlly 1neeme. The control greup medel contrasts thlrteen

ately ‘above the cutoff. The ratlonale ‘for the model is this: 7
among the schools near the cutoff, it is largely chance which
determines eligibility for Title I services. In other words, the
~~schools “immediately ‘above and below-the line do not aubstantlally
differ on educationally relevant variables. Thus, those schools"
“'not:receiving Title I services can fairly act as a control group
;fer thcse schools which operate Title I programa. This“is because -

12



-~ any Title I services.

 7”¢§Reed1ng

"tgtat15t12311Ys significantly different.

lretudents ‘within" 1ne11g ible echeele,leven though their eeh;evement .
‘levels might indicate a need fer Supplementary aid, dc net recelve

' no-treatment expectetlon, end treetment effe:t on the Prescriptlve,

‘Test ‘and ‘Prescriptive ‘Mathematics Test, respectlvely, for ..

7-T1t1e I and T;tle'I sehéélgffer f;rst seeond end tthd gredesﬂ*

tle 1 end non- T1t1e I th;rd greders were net»

The means forrTj
.Many of .the students. in.

tf;Tnen Title I schools this year pertlelpeted in. the Title I progrem
“last year; they are enrolled in schools which are not ellglble .

o for Title I funds this year but were eligible last year. Hence,

~ some of these students actually received’ eupplementery services last

;*yeer,~ If the Title I program was. effective in the 1974 75 school
“yedr, then the current second and third. grede students in non-Title.
I sehoele neer the cutoff mlghtébe expected to display hlgher sceree,

~Title 1 services In- ether words, thef
treatment effeets ef the T1t1e I progrem 1n the 1974 75 sehool

retudente who “had been in the treetment group thet year. ,,,,,
.. is sometimes called statistical contamination:  the non- T1t1e I
~second and third grade students in the current sehoel year. are

not free from the" 1nf1uenee of the previous year's Title I program.

» " Table 1.
Ne-Treafment Pasttest Ea :zpeetatlen fer Studenls inTitle I Seheels (N=339) and . -
- Students in Non-Title | Schoals (N+=339) . )
_ On the Prescriptive Aeading Test Subtests

N - s o . B " No=Tresiment’ ;
Prettest Raw Score - Posttest Raw Score Posttest Ex- - | Treatment Effcer -
L S . : cooen s | peetatian Raw In Normal Curve -
Subtest .- .Title 1 - Nan-Title | Title ! NanTitle | [ . Scare ’ N Equ\Hfien!s . T
-~ Auditory Perception - : . - . .
o 10.9 11.3 15.7 . 14.8 14.3 0L 7.2
- 8.D. -3.2 3.0 3.4 1,7 s
© -7 Wisual Perception - . . .
o x i 10.5 10.6 130 . T iz.7 12,6 . S 30
-2 - K :3.7 33 24 . 28 ,
Camprehension
Developmient . : - -
TR 17.7 1837 21,8 21,2 20.G6 4.6
5.0, ‘a5 - 4.2 4.6~ 4,1~ S
i} Tn |l Flasa Imu . . o )
¥ 39.0 _a0.0 50,5 a8.7 a1.7 5.4
. 5.0, . 9.3 9.2 9.2 2.3 :

T this Tattde TNo0=T e 177 refers (o st
Togtudents within elgale schools,

*Seventh- grede studente were'net 1nc1uded in the control group

'ZQ;medel analyses betause the appropriate control schools were not
~designated in time to be’ included in the comparisons.
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- ~The“no- ti‘eetment expeetntlen is an eetlfﬁate of the pesttest ,
“g;ecore that Title T etudeﬁte weuld have . ettelned hed they'net pertle'ii
~.cipated in the program.  'The no-treatment expectatlen was - e
‘eldetermlned by edguetlng the observed peetreet fer dlffereneee._’:”

L ¢ e 1nepprepr1ete;,
~~that etudente in: non- T;tle T seheols hed an- dinitial advantage
. “Because it was expected that students. in non-Title I-'s
~.-show an*- 1n1tiel -advantage, a: prinelpal axis adjustment

7;3 ceverlence edguetment wee employed Ceee Kenny-21975).e

the averege flrst grede studente n- non Tltle I echools 't¥
v lightly -higher- pretests than first: grede ‘students in- Tltle I
, “,echoelei. However, this pattern reverses on.the posttest, with. :
~wostudents. in Title I schools ehOW1ng h;gher Total Reading and- Totel o
*;Methemet;es eceres than students in non=Title I schools.. This find-f
ing provides-a streng argument - for treatment effect at the: first I
“grade- level.r “The results for the’ control group model do not. 1ndlcete‘
SracTitle ' T pregrem impact ‘at the second grade; although a moderate -
'glevel -of . impact-is-found-at-the-third grade: - One plausible explana- - -
tion for the- absence of an effect at the:- upper grede 1eve15'1e that
some-ofthese etuden‘s‘beneflted from~the 'Title I program’
-vious:grades. - Given the strong effects at-the- eetend ‘and ‘third -
Q,grede 1eve15 ylelded by the norm: refereneed model it seems. p0551b1e”g




,«that tha CDﬂtlDl group model is failing to 1dent1fy an. effegt o
-~ because the control group is contaminated with last year's treat-.
ment.- ngever, the finding of a moderate effect at third grade
. raises daubts about the p0551b111t}' of a contaminated - control
group. Another explanation is that certain assumptions - underlylng
-~ the present appl‘catlan of the :antral model are faulty;. thus the
- deel yields an lnac:urate estlmate c:f pragram effec:t. .
- - e o B Table - 3 : :
Seeond Grade Pretust, Fnsﬁgst_ andl *‘Naineﬂtment“F'ﬂsttast Eéipeﬁ!ﬂﬁﬁﬁ for Students in Title ! Schools
" {N+467) and Students in Non-Title | Schools (N=293) on The Frescriptive Heading Test Subtests

Ne-Treatinent Tmatrﬁeﬁt Effuct
Pastiest Ex-  [In Narmal Curve
pectation Rew |Equivalents
o N _ . R - i .- tEcoro . - ..
Pretcst Raw Seore o Fosttest Raw Score )
Rubtest Title ! Néiﬁ,-Tiﬁlg v . ‘Titlel Non-Title | ] N
. Ward F‘;-r;vmian - o o L
X 2a.1 27.7 . - 54 .33.7 34.0 0.3
5.0, ; T 6.8 © 5.9 S 5.1 5.0 :
Comprehension and -
{nterpratation
% ... 304 .- 279 . 424 . . 41.4 43.8 -2.2
8.0, : 2.8 0102 ST 10,0 P ;9.3
'?.nn:ly Heatjnﬁg > B
14.7 135 18.6 18.5 19.6 -3.5
5 D. 4,7 5.2 4.5 4.1
Total Reading : - . :
x 69.0 95.1 - 93.5 ) 87.3 ) =20
5.0, 18.9 176 . - - 161 T Coe

in this Tabie “Non=Title I* reférs to students in non-Title | schools, whereas elsewhsere the torm refers to mehgnble

T . students within eligible schools,

. . Table 4
- - - Sccond Grade Pretost, Pasttest, and “Neo-Treatment” Posttest Expm;tannn ﬁ:r Stm:lgnts In Tme | S chools (N= :132) and
T Studenls in Heon-T l"B | Schaols (N-EEI) on Thr_- Pry i : ’ '
No-Treat-

Jment Poit- Ireaatnent Bffect -
- E X In Mormal Curve -
wion Raw  lequivalents

Pretest Raw Score

“Subtest . Tivel ‘NenTitlel _  Titel. - NenTiuet |5597¢ : .
Sets and Numbers e 7777 " e I I T
B a . - 18.1 - 17.3 - i’z 3 23.1 1.4
5.0, 4.8 I - 1 N 4.3,
l‘}lumgatipig . N : N -
% ; 56 5.3 7.8 76 | 7.9 1.1
&.D. ’ ’ 2.0 1.8 23 2.2 '
_Operations s - - . : B
% 7 g8 1.0 268 . 264 S-S A R - T
5.0, - 59 60 - &7 7.4 o
Froblem Solving o -
» : a.z .1 4.6 1.6 4.7 -1.2
s.. 1.6 16 1.4 1.5

Q

ERIC

Aruitoxt provided by Eic:



R R Table 5 e .
: Thirﬂ Grm:l Pretost, Postrest, and “Nn-Tm:ntmEnt" Fn:uﬂst Espcclatmu for S!uﬂants ln Tlﬂﬂ 1 S;hnnls (NHE*I:H
o and E udent; in N:m Tnle I Sch als (NSQS) on Tha Frescrmn\m Res  Test! Subtsst! e .

R, : ‘NosTreatment - [Treaunont Efface = .
Pretest Raw Scorg .. Posttest Raw Score  |Posttest Ex; InNormal Curve © . =

- , oo Nation - Equivalants
Titde ). . Non-Tite! - Title!  Non-Tittay|tation Raw: - Equivaiant;
— e ISgore e

Subtest
: Wérfljﬁiréep!iﬂﬁ e s e R e s R
X o 3vn04 . 3L14 3438 - 3440 3a3-. | ez LR T
8D, 660 §72 .. 885 . . BAS| . = e e

Comprehensian and

: . , 8| 324 18
- sD. : 8, ol . ..

Swidy Reading

286 |42

in thls table “Non- Tit!e 1 rofers to sfuﬂents in nan-Tmﬂ 1 schaals whgreas elsawhera the term’ refgrs 10 meﬂgih[a
ifudEﬁtS\withiﬁ Ellﬂ ule ;ﬁhcu:ls : . e

_ - Table 6 ,
- Thirﬂ Grada Protest, Fnsuest and "Nn-Tma:mfsnt F’astmst Erpar:m:nﬁﬁ far Studeﬁts in Tn:le
and Students iri Nan-Tulu i Sthnsls (N 'HJE) an Thg F’r ri ,ﬂvg Mathemaﬂ: Tes 5

' Cy L S NEETrEaiment
U S e e e T T Posttest Ex !
. o -" taﬁnn Row
S:me L

. F‘retest ﬁsw S:nrt L P-‘Bstmst ﬁaw Scﬂra
Tit!el o Naﬁﬁ’nllel Titlu i- NﬂﬁiTl“Bl

1386 - 1460 .. 1644 Y1676 | 180 | 16
C 5 3.36 | - T '

.10 BaAYS |
1655 1444 |

“refors i
schoolz,

(€)
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o The first grade and thlrd grade results fram the ﬁantral
* group model corroborate the findings Df the norm-referenced model
“and confirm that the Title I program is having a statistically and .
. educatlgnallY s;gnlf;cant impact on student . Teadlng and mathematlcs
~achievement. - The fact that two models’ using different achievement -
‘tests: canverged on a“similar estimate of treatment effect: strongly -
.indicates that the estimate is valid..: The - fact that the two- mcdels
“do not convergeé on a similar estimate of- treatment éffect at the
'1=secand grade,; in light of the findings at the other -two grades ~is
. best considered a sampling anomaly. Replicatlcn of this ‘analysis -
- ‘next-year should affgrd addlt;onal 1n51ght 1nt§ these second
grade results. , LR - ,

*‘ §§32;31 Re§7§5516n M@del

ThlS statlstlgET d351gn, as. 1t5 name 1mplle$, is based on"”. e
vregr3551cn methadalagy As with the two- prev1au51y discussed madels
the method which is used to derive the. ne=treatment expectatlan e

- determines the. model which is actually used. :In. this case, the - -

. treatment and comparison groups are Selezted on the basis of the;r '
~pretest scores using a fi 'mly established, strictly enforced.- cutoff.
The treatment group is then given the héneflts of ‘the Title I- program

»,,:Both treatment and comparison: groups are . posttested- us;ng an 1nstru==*
- ment which correlates highly with the pretest device.. The observed .
- post treatment performance is. actually ‘the treatment. group’s. average .
posttest score. The no- treatment expectation is derived fram a.’ .y
~projection of the regression line determined by the camparls@n group's
-~ .. pre- and posttest scores. The actual- treatment effact 15 measured at
o two polnts, as- 1ndlcated in- Flgure Ty e R :

A. At the pretest cutcff score!:

B, ; At the treatment graup s ave:age pretest sccrei-

. Figufe 7 Trfé;igﬂz Group . - Eﬁ;@!f%;ng Gfﬁ:uﬁ‘ o
7 |intercept of - .
. |treatment greup. - )
'f_é; reazion lins - =
‘Uh!Eﬂ:ﬂ mean - - 4o ) A -
: - R £ - - i In:ef:ept af
!ﬂ:efr; sEoTE g&‘ = )
posTIEST  FC e : - ‘\:,uap;risnn
' SCORES - | o _ 4y DL ErouUp TEECEE- -
Etpeeted mean ﬁlﬁ‘ - ==/ T T ‘sion line -
palE:tEE BEOTE . R . R R - i T
N ’ . i .
3 T
1 R o o i
Y 75 i == = == = gxpeeted values
SRS . e S R~ n el gksprvéd values - 0

Hg;u ‘treatment L
. prouy. pre:el: T fﬁutﬁﬁ acors

<. -ecore .




";aThe purpuse of measurlng the treatment effect at. these two PantS

”'lialcng the projected. regression line of the comparison group is to-

S ey
o

th;s model-is to y13]4 an unblased estimate of program’ 1mpact

~tive data-point of the instrument; (3) the pretest and pﬂsttes :
~-should-be highly correlated (rz0. 60), (4) there should be" ar,,rlct}ji
- cutoff score for determination of placement in ‘the treatment’ group
. -and the-comparison group;- (5) only those students having beth prE-

- determine whether’ the relationship. bEtWEEﬁ pre='and pasttest far bcth
,”vaeatmént and :Gmparlsan groups was the same. ; _ :

Th&re are:. five assumptions. of the madel whlch shguld be met 1§;i’

(1) the. pretest and the selection test: must be the. samg,lnatrument
(2) the pretest:.or pahttest shduld be given at the empitrical normz

test and pasttest scores shauld be: used 1n the analyses.,

The madel is predlcated on . the 5uppa51t1@n that - the no- treatment'

if_expectatlcn of the treatment group can be calculated using- thsrr>
“regression line determined from the ccmparlsﬂn group. A strict
cutoffiscore for determining: placement in: each: of the- groups is

necessary. Gtherw1se, ‘the pretest: standard .deviation is inflated .
and . the Tegr355;on line-.of the ccmparlsnn group:.is: flattened Th;s

" wili systematically bias theé" results agalnst ShQWlﬁg a pﬂElthE treat—
,mert effect fcr Tltle I'programs. : L S _ Tghe

Thls model - Was - regected for" 1mplemantat1@n in the evaluatlan

after determlnlng that one of these requirements was ‘violated by -
~-the data, a:violation which would render the resulting measured.
7 treatment effects questionable if not totally. misleading. - The-
-:jevaluatnrs faund»fhat a clearly deflﬁed cutoff was not enforced
- in "every ras a
. model was. not implemented using. the District Df Columbia ‘data. -
. A poorly implemented- evaluation: model can be -not only’ ccnfus;ng o
o ;but totally mlsleadlﬂg and shguld be avo;ded fcr thls reason. ‘;g

rimarily for this reason, the special regress;an




AStandardlzed Grawth Expe¢tatlons
Same Flndlngs and ImpllCBtlQﬂS

‘Most’ Eﬂqutlﬂnal evaluatlcng,'lncludlng the present Dne, -
~ignore what may .be a critical factor when estimating whether-a pro- . =
- gram has had an impact or whether students have learned more at. :
-one grade level than ancther., ‘It"is-typically- assumed- that a treat- -
,;ment effect of seven NCEs (one- -third standard: dev;aticn) has the =
~ - same meaning in first grade as in seventh grade.’ What is. not. -
“typically ‘considered 'is that the expected growth is ' different in . =
first grade and seventh grade. -Another way of viewing the: issue .-

- _is to _ask whether a student would .lose the. same amount . (relative to ' .

” nat1§na1 norms) in reading- ‘achievement if he/she fell: asleep for .-

"all of first grade or all of seventh grade. This is the same as

- asking, how much grcwth does the: average student make in readlng -

7'achlevement during first grade, -and is it the same as.the growth
~realized by the average seventh grade stu681t during Gne Schocl

_ year?

uing that a student W;ll atta;n the ‘same raw sccre on the pretest
“and pcsttest if no learning has’ taken place.” If the pretest raw
. score is equ;valent to .a nat;anal percentlle of 50 and the . same. o
‘raw-score is entered into . the posttest’ percentlle table, the: -‘.u;f
resultlng Perzent;le saore w111 be léss than 50 The dlfference

:~1n szandard score form is- thé standardl;ed grcwth expe:tatlan (SGE)
The .SGE is the amount that a student learns over a period-of’ time,y'

qucr, conversely, what: the student would ‘lose if" he/she fell asleep . =
- and-learned nothing. - An -.example- may - help to clarify the ccmputatlcn}ﬁ

‘procedures used to cal;ulate SGEs. Table 7 presents a raw score-

T to” PEIEEHtllE conversion:- for- beglnnlng of first -grade and- end-of -

- first grade on the Total Reading scale of the CTBS/S. The" average
- (50th” perzent;lé) beginnlng first grade-student attains a-.raw scgre

-f:“af 31 on Total Reading. Under the assumption’ that this - average ;
‘student learns; ngtﬁlng in the f;rst ~“grade; he/she would be expezted f}

“to obtain agaln a raw score Df 31" on the posttest. Whereas a raw’

.. score.of -31 is_ equlvalent to a. beginning first grade percentile. Gf

S50, it represents an’ end of- flTSt grade percentile of 9. If both . -
a;percentlles are: :anertéd ‘to NCEs. (50 - 50;9-»21.8): and subtracted e
'the result ‘is an SGE of 29.2.-In other wards -if an:average student?f'
asleep and learns nathlng ‘during th ‘flfst grade, he/she ~ o T

- be expected to lose 29.2 NCEs because that is the amount of ...
~“standardized’ grawth exhibited by the national norm group during’ the_i”"

~ first.grade. Yet another way of viewing the SGE is to consider 1t
-as.an estimate of the- effect cf ‘school, hame, and social forces.

;5(5uch ‘as radio and telev151§n) on- flTSt grade students' read;ng
,ac;hlevement ¥ . ,, : T e T UG

f]iiThe SGE dlffers sllgﬁtly dépendlng upan where in the pretest dlss
g}itr;butlon ‘the raw score- is selected to be entered into -the pc%ttest'
'HﬂfﬂpErCéﬁtllé distribution. For ease of presentation, this difference: .

7;115 1gncred S;nce ;t dges nDt lnfluence the general cgn:1u51aﬁs._f;;‘;rt
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1- éTmanua1 for the  CTBS/S and CTBS/T (for seventh grade)+ The. pracedure’*
. 'used to compute SGEs is- 1dent1cal tc that descr;bed in the paraﬁm-_f

. Table B presents SGES -in- readlng and mathematlcs fcr grades

1,2,3, and 7. To facilitate comparison of information from the " -
f;ndlngs of this section with the rest of the chapter, all SGEs‘are v
’presanted as normal. curve equivalents - (XEED :8.D.=21.06). " All:  ”,” o
-SGEs_in Table 8 are computed. from.the norms. in the. publisher's:

'_graph above. e CL T

Table 8

St.-.mdarch?ecl GFD\JI“] Expe;tatmns (SGES) Expressed as NGES in Tntal Reachng emd o
TQtdl M*ithaman;s for Grades’ 1 2,3, and 7 . a

. Gracle: 1 - Grade S G:a;lg 3 " - Grade 7
- Total Reading - . 29.2 " 93 - o817 37,
- Total Mathamatics -~ 21.8 123 117 IR 352? e

The period of gnﬁwth in each case is fall to sp.mg cf the s:haal ye.,nr Thf‘ SDth per\:cntnle pamt »

7 was used for Entiy mtt;n the prelcst tables

R Table 8 reveals that “the: SGE far secand grade Total wead;ng
is gnly one-third -of ‘the SGE: at the - flTSt gradé level. Slmllarly, Sl
~..the second grade SGE. for. Total Mathematlcs is about faur times= 1argerfﬂ

" than the SGE for grade seven. - This seems to 1nd1cate ‘that:the rate-

of growth is different from. grade ‘to grade.and, in. partlcular the:f;V
- rate slows with each additional year of sch@ollng ~The- SGEs;far
~heightrand weight computed" from birth to eighteen years of . age:

,ff;fgllcw a similar pattern of" deceleratlan.r ‘The: 1argest SGEs. appear
“during the first few ‘Years of life and gradually diminish:until-

'”_121ghteen o

~gl]31ghteen years of age when the SGE -is- less than one NCE point. = Tabléf;
"9 1illustrates thls phenomenan far h31ght VlEWlng ages fcurnto Sl
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Tables 10 and ll further dep;ct the dlfferential grawth TatE'r

'/'facrcss development in the cognitive domain. The various inconsis- -

“tencies which exist across several tests ‘in. measuring ‘the  same

~ cognitive construct is illustrated in- Table 10. Notice the disparate
© “rates of decline on each scale for the SGE' uslng the ITBS -and ‘the
- .CTBS.. -Also, consider the different SGEs on the CTBS alone,- de-;;ﬁﬁg

) pEﬁdlng on whether national or big city norms tables are used.

qupparéntly, something happens to the normative populaton¥® at “the end"

'1”Qf third grade Wthh causes the mean achievement scores for. each-

" .percentile. group - during ‘the successive year to ‘increase, thereby
" .inflating the SGE. This is’ ‘probably caused by an’ unusual prapar—;p,

. tion of.the lower achieving students somehow being excluded from

..thenormative population after third grade: when.a large: percentage,f

-~ of lowscorers.drop out of the norms, then the average score at all
'—'j'percentlle levels increases. . This occurs again at the end of =~

- grade nine. and is most likely due to the large number of. lcw
scoring dr@pcuts ex1tlng the educatiﬂnal 5ystem.1v,>fm

in the area af_cognltlve ability at 21ther gradé fgur or tem.
Rather, ‘the SGE steadily declines, yéar by year, for the verbal
s area. Quantltatlvé ability behaves similarly, but the SGE ‘hopz
" up noticeably in the eleventh grade. This may also be a reflection
of the "dropout effect" as evidenced with the achievement -instru- .
- ments. Although nonverbal IQ for one test (IPAT) shows a steady
‘decline, its evanescence on the other test is not so consistent.

~ “ This discrepancy is due either to the differences in item content between the

: ﬁm:tesﬁa Cahart effects SoT dlffé -ences in narmlng samplés.,j,f j

_ ,': Table 11 dlsplays the decllne in SGEs for ablllty as measured],i
- by the Wechsler- Adult ‘Intelligence Scales (WAIS) from ages sixteen

7 to seventy-four. Notice that the standard deviation- for the norm .

 ;§£ developméntal SGE decline. -.If.the amourn:

“f”lmpllcatlcns fcr iompensatgry educatlan prggram5;4r~f~

~‘group on all: three measures-of- ablllty (verbal 3erfarmance, full
‘jscale) Temains relatively stable across this vast age range.~f'v*"*
~Also, it is-easy to Tecognize the effects of aging-and- senility o
_.upon the ‘tested abllity level of the senior. citizens gruup C51xty- S
~five and older): = the SGE loss suddenly doubles” (triples-in the--
- case of verbal ability) after age sixty-four.  Interestingly, the
- 8GE loss fDI perfermanae ability 1is nearly équally substantial
betWEEﬁ agas twenty flVE and flfty four. e L

iz @,the;invéStigaticng;f
f. growth'is calculaé_ 
.. ted-separately, both for dlfferent ‘percentile ranks and for the.

' Tregular Schcal year and summer,_yet ancther, mpe Df d;fferentlal

Table 12 1ntrgduces two new varlables

_fachlevement durlng the summer and that durlng'nhe Iegular schaol
~ year. . Summer achievement gains- approximate or Surpass those made .
= during the regular school year for the upper- percentile student5.<"~t
. -The fact that 25th percentlle students, seem. to keep pace during the
‘'school year but lag behind" durlng the summer has’ some. 1nterest1ng "

‘5j*The p0551b111ty of §Gh@rt effects must 3150 be ccns;dered
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Table 11
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Table 12

SGEs Expressed as NCEs (%=50; SD=21.06)
for Metropolitan Achievement Test (MAT),

Total Reading and Total Mathematics for the
25th, 50th, and 75th Percentiles

 _GRADE LEVEL| ~ READING |~ MATHEMATICS

50th ~ 75th

25th  50th  75th 25th

' Summer . 11.6  11.0 13.1 9.5 8.7 10.0 -

2 16,9 7.7 10.5 9.6 16.3 . 8.3
Summer | 5.9 | 9.3 1000 a3 - | 9.0  8;% 4,12
5 6 7.5 10.0 6.7  14.0 . 10.0
SUﬁﬁer 5 6. 8.9 5.9 5.3 5.5 o
4 | 7.6 6. 11.6 123 /13;7 ;;;€
a3 ‘

L7 I -
L=y
~

~ Summer 4.9 5.9 . 1.1 9.4
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As pointed out earlier, Title I evaluations assume that an
NCE gain, or treatment effect, of seven points means the same thing
if it occurs in-the first grade or the seventh grade. The
assumption is that it is just as difficult to improve a first
. grade treatment group by seven NCEs as it is to improve a
seventh grade treatment group by seven NCEs. An examination
of Table 8 suggests that a gain of seven NCEs in Total
‘Mathematics at the seventh grade. level represents a 200 percent
increase in achievement rate, whereas the same seven point gain
~at the first grade represents a 33 percent increase in achievement
rate.  The question arises as to whether achievement rate ex-
~pressed in'SGES'mustwbE"zonsiderédfin”interpreting“a’treatment
effect. If all the impact of school, community, home, and
social forces can only cause a Total Reading SGE of.3.7 NCEs
for the average seventh grader nationally, then is it fair to
expect a Title I program to show a.treatment effect of seven
NCEs above and beyond the SGE of 3.7? Perhaps the ratio of .
treatment effect to SGE would provide a more comparable index
across grades, tests, and subtests. When the SGE is considered,
a number of difficult questions arise regarding the meaning of
treatment effect and the wisdom of aggregating across either grades
or tests. At the present time not enough is known to judge the ;
value -of the SGE as a statistic for communicating treatment effects.
in a comparable unit. A special report is forthcoming that will
‘present this concept in fuller detail and, hopefully, discuss
the contributions, if any, that the SGE promises to make to evalu-
ation methodology. ' : ' :

. Summary . . - . e S

Table 13 summarizes the treatment effect in Total Reading

and Total Mathematics as documented by the norm-referenced and
con®rol group models. It is interesting to note that the two
modcls yield similar estimates of treatment effect for first
~ grade reading and mathematics achievement, but substantial dif- 7
~ferences in treatment effect are evident at second and. third grade.
The fact that all assumptions of both the norm-referenced and o
. control group models were met at the first grade level generated:
confidence in the accuracy of these estimates of treatment effect.
- The widely divergent estimates for second grade and the moderately
‘similar estimates at third grade suggest that both models may -~
be highly sensitive to the types of assumptic: violations which
are encountered in typical applications of these two models. It =
-seems plausible that when low achievers in a class are ' -
- _removed for one to two hours per day of special laboratory. . i
“instruction, the remaining group.can progress.at a faster pace. . '
. This is because the student/teacher ratio is .lowered and because-
-~ the group ‘is academically more homogeneous. “Also, the likelihood
~is that equipment, materials, and teacher inservice (bought by .

: Title I funds) beneiit all students in-the class. It becomes




- 'is not yet known, 'this -year's findings confirm th’

Tablﬁ 13

o Tutal Ma:hgméucs

- Total Reading -+ Total Mathematics
GRADE. i 2 3 1 2 3
Noim Referenced , : ,
Maoclel Estimnates 39 --99 31 - 6.2 " 8.1 7.9
of Treatmant : ' B :
Effeet .
: .Etmtrnlf‘mup - o . : o . ,
- - Modal Estimates 55 20 23 - 67 09. . 3.0
of Treatment ' ’ T
Effect
Average Effect 47 60 26 65 -, 45 . .55

- clear- that non-Title Students are. rece;v;ng ‘a- "treatmgnt" by vir-

~tue of the:fact that Title I students obtain. prajegt services.

jAlthaugh the full magn;thde of ‘this" unexpected p951t1ve Guté@mé- 7
- t non-Title .-
"students are achlevlng much better than would be‘expected from

- their pretest scores. . A:fuller treatment. Df,the results: suppcrtﬂ;wkﬁ

””ngﬁthfs;findtﬁg*wri%—bE—farthtﬁm*ngsin—aﬁspecIal—repart; ~Fn——-

A'add;tlan, ‘the’ issue of differential growth as measured by SGES;'f””
'r_acrass varlcus grade 1evels defln;tely mer;ts serlaus study

“One. puzzlément continues and. shauld be ;nvestlgated further.n” ‘5

’ Why do- Title I students do so well'in the D. C. Title I program-
‘and . then" lose a major portion of- th21r;newfgund advantage. over:
“the ‘summer? - ThlS phenomenon is nationwide "and.should not- be

" :‘-consideredan ‘anomaly.of the D. C. program._ ‘However, its o
‘widespread appearance does not- redu:e lncal TESPGﬂSlbllLtY f@r S

,‘f»flﬁdlng an. explanatian.
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