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: . - ] - Deesign, Analysisg and. Repaqrting Consideratiéns When\\ : : ;
v - ANCOVA -type Techniques Are Used in Evaluation Settmgs ¢ -
: James L. D1Costanzo . R, 'I‘ony Exchelberger N \
. ~ Learning Research and Development Center
- . - Univergity of Pittshturgh.
| . ’ K'E'duca.tional researchers often utilize ANCOVA-type techniques :
3 ) [\ ‘/
to assess the effects of innovative programs 1mp1emented in n;turahst;c .
settings. Thsfs paper delmeates and describes analysxs and repo?tmg $ - .
L4 .
' ’ co slderatl.ons for the application of ANCOVA- type techmqu‘es m pubhc : v
' school settings, bgsed primarily on a review and cr1t1que' of the natxonal ' / .

Follow" Through evaluation. The general areas that are discussed mclude:

ofthe cor,re‘Spondmg ANCOVA data analyses, and the-

1. Relating the specific research hypotheses, the resultzs/
, ‘ ~ general evaluation questmn(s) ""‘ ~ n/ . / .

2. Defmmg the var1ab1es, desc r1b the rationale ang;
procedure for selectmg the medsure, and sbecxfytﬁg

- the relatxonsh1ps among the measures, va ables,
2 S /,’ and evaluatmn questmns. ’

3. -Stating the cr1teria utdued to dec%de whether a speci-
fic ANCOVA analys;s sheuld be made and mtcrpreted

\

L 4 Dehneatmg the cnterla utilized to deter vinc whether

, "t a covar1ate is to be mcluded in a spkmﬁ analysbs. '
: 8. Describing in detail the dlfferept groups| included in f
) . : f\S\ the ANCOVA analyses, and thaagroups' ducatipnal / ~
P expenence{ _ ¢ i
/ ~-" Each offhese fi e general topics contains npinerous suggest" ns .

" - deslgned to assxst the reader of reports ut1hz/ng ANCOVA-type tec
. .:1':6': (a) assess the approphgteness of the technique a}pphed, (b} ex mine’

possible alternatwe mterpretahor/s“ of the‘,results, and (c) place he

* author's t:onclusmns in a more accurate perspectwe A speci effor .
- .' is needed by researchers to indicate the limited nature of anlévalua on ’
} _as weil as its strengths, so that a more balanced de cnptm of a program '
l amnd its effe\c\ is prcuntcd to a decision maker. i T A
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o i§ the extenttof the dev1at1ons and their unpact ‘on mean1ng£ul mterpretatmns

“ ' Design, Analysis-and Reporting Conaideratig.r_éWherﬁ .. ¢
ANCOVA*-type Techniques Are Used in Evaluation Settings

- . r
. . . -

. Since the early 1960'8, the federal government has author1zed
and funded numerous ‘social actxoh programs, many 4f which focused on

compensatory education. I}‘be evalaatxona of these programs have usually

° been attempfs to imf:lé"ﬁ’i‘ent an experimental paradigm designed to 'maxirni;e .

-internal validity. . Since manipulatidh of important variables is rarely,"

if ever, possible (and often not appropnate) 1n evaluition settings, some -
“type of analysis of covar1ance (ANCOVA) techmque is frequently utilized
to compensate stat1st1ca11y for the Yack of expe‘runental control

Use and interpretation of the ANCOVA techmque is extxemely

complex, requlrmg that numerous‘assun\p‘txons and condxtmns be met )

- if- mean1ngful mterpretatﬁons are tb be applied to educat1ona1 settang»s [ A
These assumptmns are nevet precisely met in an evaluatmn settxng. 80 ) f

must be assessed and presented in the evaluation.. - -

'I‘he purpose of this paper is to 1nd1date specific information : |
that s.h,ould be' 1nc1uded in an evaluatmn repoxt when ’AN,COVA -type, tech- l : ‘!ﬁ
‘nigyes are used -to énable theyreader: to ,accurately assess ’the adequag'\ ‘v

of the techmque and the appropnateness of the evaluator 8 1nterpretat1on

" of tl)e results. Spec1f1c examples of the kinds of' preblems that arise ' A
when- collectmg data in. scHool settmgs are descnbed to illustrate the . ., oy

. need for thts add1t10na1 1nformat19n -Guggestrons for alternatwe ways

of presentmg the needed 1nformdt1on in an eva'lqation report are 1nc1uded
and d1scussed > .o ' : . '. : Lo

v The comments and suggestmns made in thls paper follow pri- -. "

manly from a rev1ew and c,rxtique of the longitudi.nal evaluatmn of the : /

’ national Follow Through program, This evaluatlon&s an éxcellent S )J

examp]e of the apphcatlon of ah. ANCOVA type analysis techmque ina . . .‘ > |
’ .
\@p&cal evaluatlon setting, Because 9} its stope and duration, the Follow

LN
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‘Through’ evalu’ation encountered many of the prohlem\s that

ch1ldren) from, k1ndergarten through grade three (Johnson, 1967) When

Lo Stéarns, 1973, p/,?Z)'. .- -

{ R

/ h

experlenced b’ evaluators usmg this technlgue‘ AR

',' National Follow Throgg_h Program

A br/ie{ historical sketch of the national Follow Through program

and its chanj‘ng purposes is needed to under.stand and apprecxate the ‘ .

methodolog1 al issues discussed in the remainder of thie paper.. In - ' ’

1966 there were indications that Head Start, a federally -funded compen-. |

satory‘ educatmn program for dlsadyantaged preschool ch1ldi’en, was . _ .

having some p051t1ve effects, but that the effects d1d not endure throuOh

the early elementary school years. The Follow’ 'I’hroug,h (FT) program.
-

was planned as a masswe service program nd was dengned to extend

compensato y education (surmlar to that afforded the Heéad Start - ' ) .

FT was originally funded, only $15 million was ‘appropriated for two B .
: , . . 3
. years, rather than the $120 million that was,expected. Follow Through .

then became a planned variation experu'h/ent in which d1verse types of ; )
innovative programs were implement#&d in var1ous sites’ throughout the .

U.S. Rather than as§igning progra’rns to 81tes or prp;ects, part1c1patmg‘l
. - + 7 . -
local districts, in cooperation with the programs' sponsors, 'w’erge .

allowed to selec€ the mstructxonal model to be 1mplemented in their

e n
proJect Although th1s procedure later caused somo methodolog1cal R

problems, it is probably more representatwe of the operatxon of U..-S
_publig school,s than is the random assignment of programs to sites..

" In the initial two years of the FT program (19?7 68 and 1968- 69), S

the evaluatmn focus wa.s/homewhat confused due pr1mar1ly to the change
xn the program emphasm from service to a planned variation experm'uent, )
and the associated admmwtfatwe problems ,In }968 6'9, several

purposes for the national Follow Through eval.uat1on were delme ated

Y 4 -

RN
\ . . -
e v

“o R . . . . '
l.- Agsessing progra}Nmpact on pupils, parents,
gchools, and community (Emrick, Sorenson &'

5"




* >. 3 . ‘!
' ‘. A ” . ‘ v . A
<, 2. Assessmg relatwe effectweness of different pro- .. .~ . ‘
\ grams and program approaches (Sorensen & Madoyv,
1969. p. 4) P R -

3. Estabhshmg criteria for effectiveness and success .
' of the national FT program (Sorensen & Madow, )

1969, p..4). \

. .
. .o

In this pjper, we are concerned with selected aspects of these

. b .
- three purposes, which deal with the 1mpact of the FT p‘rograms. These

‘purposes were accomp}xshed to a’large extert, using ANCOVA,

».

Approximately 60§f the 170 local projeécts g‘epresentmg 12 of ) . -

22 FT sponsor models were included in the national FT evaluatton. In

¢

each F’I’ school district, students 1dent1f1ed as su'mlar to those part1cr---

-

. pating in FT comp'rlsed the Non-Follow Through (NFT) sample, and
: were tested on a regular basis by Stariford Research Institute (SRI), the

organization contracted to collect all FT evaluation data. When compar- *

L3

able students could not be identified locally, a comparison or control
group from a ne1ghbormg school digtrict was identified and tested

Noncorrparablhty of the FT and\‘NFT groups at a part1cu1ar s1te was - : ?

LY

often a result of the sc@ol district's policy of ass1gnmg the rnost dis-
;,advantaged children'to the FT program. Nancomparability, for this and

other reasons, was.an on-going problem in the evaluation that the use -

of ANCOVA attemptéd to alleviate. ) ’
Dec1810n makers assoc1ated with the early years of FT were .
- ‘confident’ that the prOgraql would have a marked 1mpact on the partici-

patmg chlldren. R1chard Egbert the orxg‘mal FT Dlrect'r, md;cated

’ -

that the evaluation desxgn wa s based on the‘r_—o-r{vi—cﬁ-o-n—mzr—?—— . .

-~ ’ & N . . 8

cb11dren 8 develépment wou.ld be 56 markedly supcrior

as to be readily demonstrated on measures of achieve- P

ment, .cognition, self-concept, social maturation, and
* + capacity to function independently. Follow Thréugh's o
’ d@ign was born algsu from the corwxctxoh that unless ,

h substantial differences were mamfest the really - .
massive increases in spemlmg that would be'required- s
cou.ld not be )ustxf‘ed (1973, p. 25).
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These convictians seem to-have resulted in less concern with details of

,ﬂ-'xe aesign, since any'reasonable évaluation of FT would readily sHow

the u'npact a.nd eifectweness of the program.

4
'« The FYT evaluatxon has 'vacillated jn emphasis from a decision

- orientation of_ide’ntifying t-he.‘\”bes.t” model}({s) overall, to a descriptive

}

'orientation in which different kffects of 'mdividual models would be des-

cr1bed Initially, SRI was awardgd an eva.lua,tlon contract to identify the«

most effective program model(s) and to provide descr’xptwe information

~ to project administrators and other. school adrm.mstrators At various

. L]
times, it was decided that a consumer's guxde, which would list ind1-

vidual sponsor's objectives and the degreé to which the objectives were

met, was to Bje produced by SRi. Since l97i, the major objective of the
national FT evaluation Has been to idehtify the succdssful model(s) and *
to docurnent the impact of the ntodels oh pu.pils. An ANCOVA-‘type pro-

& \
cedure:has been utilized for this purpose.'

SR1 and Abt Assomates, the major contractors for the longitu-

.dmal evaluation of the 1mpact of FT, have produced four reports, The’

-SRI report covered the interim years of FT, 1969-71. Abt Associates

have produced. threex reports covermg the years 1972 through 1975.

" The SRI report (Emnck et al. ,‘ 1973} and the most recent Abt report

~

(Stebbins, 1976).will be used for illustwative purposes in this paper.
. . Analysis of Cova%éce {ANCOVA) . '

As indicated above, .ANCOVA is often used in evaluation

settings where it is difficult or impossible to control experimentally

* . alternative explanations of educational outcomes. In situations where

its use is appropriate, it allows groups to be gompared on a criterion

var1ab1e that has been adjusted on a set of concomxtan‘t variables, or

- covariateg. Statrshcally, A’\JQOVA is used to mcrease the precrsxon

of the analysxs by takmg a‘dvantage of the linear relatxonehxps between

. the dependent variable(s) and the covarxate(_s). \L‘order,for ANCOVA

v
-

o

*



~ to / . .
/to be u‘nambiguoua.ly used., lf;oweve r, its,assumlptiontls mé cond#ions must
- be pr;acisely met. Failure to do so may distort the results 1n ways that
rhake their.i'n‘terpretat‘lon equivocal, if not meaningless. ’
We believe that the consumer of the evaluation raport must be
ab1:e to: (a) asgess‘ﬁfe appropriatengss of ANCOVA whenever it is u“sc‘d, : L
- and, {b) examine possible alternative interpretations of the results.

‘
For these purposes, mformatmn regarding the conformity or nonconformxty

to, the assumptxons and condxtxons of A\'COVA, and other'information that
would enable alternative 1nterptetat'ons of the results to be made, must . <
- be available in the report, ) .

fajor Areas of Concern

-

We have delineated some information we believe is necessary
for the read'er to achieve th:e two purposes stated, above, and we have
organized it into fxve. topical areas. Each area is focused by one or more -~
. questiong that the cvaluator should address. The national evaluation of
the ET program has been examined as a typical application of A\NCOVA '
in an)eva‘[uatwn settmg. Reports of-this evaluation effort will be used -
"to 1llustrate the pointd that we will make in each section.

- 1. How are the specific research hypotheses investigated and
the results of the corresponding ANCOVA data analyses
related to'the general evaluation question(s)” . ’

It 1s generally accepted that no empirigal process‘ completely

3 assesses an event, and evaluation is no exception. With limited regources,

Y

,

4 -
Abt Associafes evaluation report (Stebbins, 1976) dxscusseﬁ
several problems associated with the ana1y81s of dafa' collected in the FT .
evaluation setting. We have selectively drawn examples from’that re- _
port to illustrate our points, and as a result, our papcer tends to empha- R
size only the most questionable analysis and reporting, procedures in the
. Abt report. Abt had the very difficult task of attempting to draw conclu-
. sions from a complex hon- expenmental setting. See Appendix A for a-
brief statement of Abt's view of theit role and situation (Stebbins, 1976,

A-26)n

1




especially of time, money, and personnel, évaluatmn can only address
N o )

-

3

) %

- gome aspects of a general evalu/ation quesfion,
An evaluation s defir'l‘e'd by the éPeciﬁc research questions or

L

hypotheseg that-are investi ated. The.selection of h 'ot'bese;s to be
ypotne ﬂ 8_ C YP

‘tested or quest1ons to be addressed 1s the rhsult of a reasomng process’

_that\links the" research Hypotheses to the general question. 2. The expli-
cation of this reasoning process, or ratxonalo; permits the reader of, the
eva‘ratxon report to 1dent1fy and assess the components that arﬁcluded
as well as those that are not, in order to answer the gene*ral e‘valuation

~
Tms explication 1s crucial, especxally in large-scale evalua-
!

tions where the 1nferent1al process relating th¢ overall qu‘lzstlon to tre /

question.

Y

specific TCSL‘dl’Lh hvpotheses 1s not obvious. - v

. One ol‘ the :.'e'u ral umpact'questions delineated by SRI tEmrick
et al., 1973) for the nat: onal FT evaluation- was, "How effectwe i8
Follow Thrpugh as a method of improving the 1 fe chances of partxcxpatmg
(p. 72}.
4

children® ™
academic performanc® of FT pupils and attitudinal changes of their .

Three research questions concerned with the
parents and teachers were delineated to address this general question.

,How these acadermc performance and attitudinal change vari-

A
L

ablesrelate to 1moroved -1fe chances is not 1mm0d1ate1y apparent,

Yo

- rationale that relates them is needed to enable the reader to gain an
)

[

appronriate perspective for viewing the dvaluation rcsults. ®ohen and ,

Tha ) i

Gzret (1975) describe one Ime of reasoning in their article on social- -

pdlicv researchs . i

+

In an evaluation the variables utilized are usually specified at
threc different levels. *First, the general area of focus, sychws progra
impact on participants or program cffectiveness, is delineated. Next,
the spgcific aspects of the area of interest that are to be investigated
are specified as the questions to be addressed. Finally, each question {s
addressed by one or more statistical analyses. We are calling these
levels: (a) the general, or overall, evaluation questions, (b) the re-
search questror{s, and (c) the. statistical hypotheses, which are

.operétionalized by the actual data analyses carried out,

| 9

s R
‘)b “;
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It the late 1950'8 ahd early 1960 8, fo& example, a -
nat19nal policy concerning educational opportumty hegan .
_ to shke shHape. It rested partly on the 4dea that poverty,
unemployment and delinqueney resulted from the absence T,
? of particular skills and attitudes ---reading abifity, moti-"
vation to achieve in school and the like. There was also
an assumption that schools 1nculcated these skillé and
attitudes and that ACq’«ljrmg them would lead to economic
and occupatx.onal success. In other words, this policy
- assumed that doing well in sghools led to domg well in
“life. (p. 21) ' . oo
° '~ By ecifyi'ng the rationale, the evaluator clarifies the view-

1

point on .which thesevaluation is based, and ‘enables th& reader to under- , ¥
stand the mtent:.ons of 'the evaluatxon ¢ Whether thegeader agrees with ‘
‘ the evaluator 8. loglc or not we bel1eve that scrutiny of it is necessary

Y

for the reader to assess and interpret adequately the evaluat1on report .
and ¢he conclusions drawn from the inve st1..gat1on.r
* The need to sperify the link between the étatistical research
hypotheses and the ovlerall evaluatior;t qu%stions ha's’ been dlsmssed
Similarly, spec1fy1ng the relat1onsh1p between the statistical hypotheses !
. actually tested and the correspondtng ?eEeJrch hypotheses is needed
- Often the.stat1st1cal hypotheees tested are’not stated in th\e evaluation
’ ;report. In evaluation studies or analyses that are not con;plex, the
specific hypothesis that is tested can easily be inferrel‘l from a\dj.esczip-m
_tion of:ithe analysis perforifned.' This is a. much more difficult task when
n;u.lt1gle dependerit and concomitant vardablee arganalyzed, or mlmeroue '
f analyses are used to investigate'each research question.
Abt Associates' ngtiohal evaluation.of FT (Stebbins, 1976) is
a good expmple of a complex evaluation utilizing numerous sophistica‘tecl
, analyses. An example from' this ‘evaluatio){ follows that illustrates the
probl‘em and indicater‘s an .approach for deal«lng with it. One of the
general evaluation questions addressed in their report was, '"Does Follow

“Through have a greate¥ impact on disadvantaged-children than do
regular gchool programs? ' (Stebbins, 1976, p. A-8). The wnpact

0 L

. f
. |
|

! -
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' question was addressed by a number of ANC(W A analyses comparing

F'I’ with local, best- ma,tch and natxonal FT groups. These results,

f

‘are reported in what are callfi Summary of Effects tables {(see Table 1

. for sample)
. . B - . 3 .
~- : Insert Table 1 about here ’
{
. \Fifteeq analyses were made for each Follow Through site re-
ported -- one for each variable- listed in Table 1. An example of a re-

search question might be stated as:

-Is the mean read1ng achievement te?t” score of partzcr-
pating FT students greater than that of NFT students
when the effects of: ‘ ‘ ;

a. Fall kindergarten WRAT )
* b. First language . ‘ o

R . c. Family income o
, ~ +d. -Highes® occupation in family ' ?
J © ) e. " Ethnic membexship i
4.7 Sex . *
g. Entry age *
h. Missing data code for WRAT
i Missing data code for income
' L * j.  Massing data‘code for occupation

are 'statistically ‘controlled (where reading achievement
is definedcas the Total Readxng feore of the Metropolxtan
Achievement Jest, wifich is'comprised of the Word
"Knowledge and-Reading subtests)? . /

1

As mdxca*ed in Table 1, comparzsons were made between the

-

FT students at each site and three diffetent NFT groups: l'ocal best-

. match, and pooled. Nlne of these comparisons deal directly thh the

‘ questxon of impact on reading: tl?ree each for Total Reading, Word
Knowledge and Réading. The lat/ter two Sf these are subtests that make
up the Total Reading score. O'f course, ngge of the six comparisons

| mvolvxng the Word Knowlédge and Reading subtests are mdependent ’
of the To‘tal Reading Comparisons, but this ’E*is not - specxfxed in the table

-~
‘ ¢
_of effects or associated discussion.

Yy , , 1.1*‘ ’ .

>



© When the specific researth hypotheSLs addressed .or the states-»

I

E stlcal 'hypofhesxs ac?ually tested is 'not stated, ‘the I‘eadexﬂ is left with tife ' .

€ b - s -

: vague unpresuon tha't everytﬂm that shoﬁld have becn conatrollcd was /

. \ S - T~ o
controlled and' the numerous comparxsons reported rnust haye assesscd . L

. N the FT‘prograp) ejﬁé’cts oﬁ‘)'taf\hm~ rathc r Con\prehensl.vcly Wc are

. sure that the authors did not mean to leave ‘that 1mpress1on anJ they Co

s

« ' aésumed that any sophxstlcatcd reader Would inteYpret their analys'es

d mterpretatxons approprlatel'y\ahd with much Cautxon -- Ewen the

rl £

numerous caveats and explahattons inclyded i ‘the f1rst parvt o\f the re- \-
-

pdrt. But, in any 400, page report w1th an add»tlonal 400 pages of
appendlces‘ the reader will have dlfixculty figuring out ‘now the‘S.aC‘O res

L4 .

that define reading were obtained, what they represent,~a_qd whatd the = =+ - -

. evalua.tors think tficy§@present. The same praoblém exists for each of
. . . L] , s

the ten or more covajiates. - - - . ’ .
N . ..
— Th1s isra complex and dxif lcult problem faced b,r every evalu--

. ator-at one time or another, .and wé do not want® to a_ddress issues abouf
- - o8

- . the role of evaluation and of evaluation reperts. ;Our concern is that ° ' « f.
‘ . < 4 .

evaluation reports descnbe as clearly as poss1ble ‘the eva'luatmn activi- .

txes undertaken to answer the genera.l evaluation questions, and’ commu%

» -

. . c‘a.te as precisely as possxble the relationships betwegen the general evald- e
atxon questxons, the research hypotheses, and the s‘tatxstxcal hypotheses

actually tested Amb uity in a massive, compléx evaiuatxon tends-to

.

communicate to the rexder that, evgrythmg was done th:{t could posmbly..:

. v '; - - (4
be done and the evaluator's conglusions-are the "best" interpretatiolns, if
< -~

- not the only apprdbriate inte‘rpre'tat\ion\s of The data. Therc are always
pressures to make the ey’aluation ag convincing as possible,, :;vhether
# positive or gegatxve result-s are obtained. This often results ingross
: overstatements of fmdmas or the confidence one’ sbould hdve in the find>
\ mgs, and.does not ‘:epresent well the sxtuatxon that is bemg evaluated, BN
° By sgemfymg(the generalievaluatlon questions, the research and the ."'*;é‘

C e statistical hypotheses, and the evaludator's view of- ;ha- relatiorships

v




among therrﬁ both the strengths and weaknesses of’a complex evaluat1on.
can be clanﬁed The lu‘mted emp1r1ca1 information presented in the

) resultant evaluatmn report can thern be used more appropnately by deci--' ’
‘sion makers and he more useful to educat:.onal professmnalsa

Are the variables, defmed ghe Tatmnale and the pro-
cedure for selectmg the measures descr1bed and are,

.‘ " the. relat1onsh1ps among thé measures, var1/ab1es 4nd : ‘ = M‘.
h - evaluation questions specified? . - ¥,

. Ys

In g;enerql, three relat10nsh1ps are of concern in the measure- 3%

.2'

ment acea: (a) var1’ab1e/domaui (b) i '/'variab'ie,' and t &a;:i‘

1~ (e} 1nstr?1.ment/domas1n. Each of”th-ese has assdc1ated w1th 1t an 1nferen-

4 »

- tJ.al gap that-must bé br1dged in order to rela'te d1rect1y the emp1r1ca1
~ results to the 1ntended pur.po ses_ of the e\(alpatmn, The rat1ona1es that ) ST

dehneate these relat).onsh1ps must be s&ec1f1ed in the rebort 80 the

-

A

reader can best assess the adequacy of the 1nstrumentat1on. o e

A maJor issue in the measuren‘ent area is the conflzctng - , Y
N : .

‘cons1derat1ons related to ‘ge Importance and- Scope (Stufflebe Foley, - ‘
. Gephart’ Guba, Hammond Mertiman, & Provus, 1971‘) of the data B

icollected and repor‘ted, "Importance" deals with 'emphas1z1ng/the most ..
* .

.

mportant mforma\hon and e11m1nat1ng~t~haLwh1ch is not valued ’Scope" -
- T $
<L 1s,}:he concern about the entu'e range or the comprehensweness.of the Lt

- 1nformat1on 1nc1udéd in the evaluation. Dec151ons must be made g3bout

*

. - -

* each possible t¥pe of evaluative znformatmn and datum. As decxs1ons

are made about dqrrgains, variables, and measu,res, practical considera-

tions of time, money, adequacy of measurement procedures and ‘the ” -
. ‘- .o
like tend to limit the evaluat1on to the most 1mport3nt var1ab1es and . 4

meéasures. At the game time, ,concerns about adequately fu_lﬁlhng the
;;prposes of the~eva1uation~te~nd to expand its scope.- e - : Tt
N b (. '
L
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f’ " Al measures used in an evaluation must be specified and des-

\
£

In the national FT evaluation, two domains (fgnitive and

«»

3
n0ncogmt1ve) were 1dent1f1ed for student outcgmes. ome of the vari-

ables and measures used to assess domains are hsted in Table 2.

-

2 ~ T X ~r
Insért Table 2 aﬁo"ut he?re
! .,

‘

T/
cribed, and the specific variables constructed from these measures

' . . . / !
J(ust be defined.. The specification of the variables and the measures

of them can usually be done e®ily by using a table such as Table 2.

When the vaxziables are defined as tests or subtests of standardized tests,
a short descnptxon of the test is usually adequate to enable the reader to

understand how each variable 1s/§ahg\operat1onally defined.

Whénever an evaluation is planned\ a wide range of domajins
and variables are initially identified for pos sible inclusion. Often
domains, variables, and measures .are excluded during the selection

N 3 . .
proc€ss. The evaluation contractor is usually most knowledgeable about

the,comprommes and deletions that are made. A discussion,of this
selection process is seldom, if ever, mcluded in aft evaluation report.
Thus, the best thinking about this problem and the }-atmnale‘s for the
decisions are lost to the field and to s°0ciety. They are also not available
to the readers, inc’luding major decisid’n makers in Congress, who need

that information so that they can more appropriately assess the relative

value and importa.:ce-nf the conclusions of an evaluation report as they

«
)’ AR

. * / ~ -

relate to decision alternatives.

»

3 . L .
o SRI identified two domains (cognitive'and noncognitive) as

3

) “opposed to the three domains‘(basic skills, cognitive conceptual skills,

and affective) identified by Abt. In thi's paper, we will deal only with
the cdgmtwe/nOncogmtxve dlstmctmn --‘even though the t-hree domains
more adequately match the different sponsors' obpectwes

-

i

-

<
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v

) ‘An examplexof such a vital discussion appeared in Deign for
the Individualized Instruction Study (Cooley & Leinhardt, 1975b). The -’

Ny

first two pages of their rationale for excludmg noncognitive. var1ables in -~

‘ the1r evaluatmn des1gn are included as Append:x B gf this paper. It 1nd1-

cates the steps that were sollgwed and the cr1ter1a they used to arrive
«
][theu recommendation.- In Sect1on 3 of their report Cooley and
emhardl: present their rationale for usmb a standa\rdxzed achievement

test to as,sess cogmtwe outcomes. The criteria utilized to.compare pos-,

sible tests are dehneated The actual test reviews are included in &n

_appendix gf their report, where' the subtests of each adhlevement battery,

.

the psychometrlc character1st1c, the norms: available, and other charac-,/'

ter1st1cs are descr1bed HoweveY; there is very little discussion’by the

authors of the madequacxesuof the test battery that was to be used in the

— TS N

.

evaluatxon. - - !

ot . This example gives a rationale for the domains, varjables, and

D . . - »

measures to be iricluded in this evaluation. The.relationships bétween

the variables and domains and between the measures and variables are

\

descrbbed. ln ouY view, it would ha*ve been helpfu.l to 1nd1cate more fully
the strengths and madequames of the achievement battery in assessmg

]
the spec1f1c var1abflea» and the cognitive, or achxevement,,%,dgmam.

- 4

S1nce neither Abt nor SRI descr1bed the procedures and!rahonales

that led to delinéating the varlables and. measures utilized in the' FT evalu-
ations, we/a\ve identified some aspects that seem to have. been considered.

1., Follow Through is an attempt to extend the posgi-
tive effects of the Head Start’program. ~Variables

‘< similar to those investigated in the Head Start

evaluation should be included. s

\

‘'

2. Follow Through as a compensatory education pro-

. . gram has as its pr1mary emphasis the impfovement
of students' basuﬁ skills, which in the first three
. grades are reading and:mathematics. -y
N . : :
. K
Vd ,

4
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Py

-

3. The ZfFT sponsegs have discernably different

) | approaches to eg._rfy childhood education. .
N Domajng and variables were identified from their
: \ main ggram objectives. " : ’ T,

4.~ Given the aniount of time ahd money allpcated for
o . the FT’ evaluation, only the most impo A'nt and |
-, useable variables could be investigated¥ Thus,.
, some impertant variables that are of interest could
s .ot e incldded because valid and rel_iable measures

» ! : ;
fthem were not available. ¢
-« A diséussigm of.each of the considerations used to make &eci-
gior}s and iudgméntson the adequ.aggfof,th_e‘ domains and variables is 4

» D

nee%, 1f the complex analyses an}\ interpretations are to be meaning- |
fully understood and utilized. The ev#luation report should indicate how-.

ﬁese and o}l;@r considerations affected variable.selection and should [ !
4 e 8 : ) ~

)

_include the rationales for the choices made, When thé€se considerations

are not included in a large c_‘ompléx eyaluatio}i, the reader is often left
with the imgression that all important domains and variables were in-

cluged in the evaluation, and the mea s‘u{es.used did adequately (and

" e hd ~
. comprehensively) represent them. . . ‘ -

‘ The two areas discussed above: (Questions 1 and 2) are‘of'-a
general natu;e,_i. e., they are not limited in relevancy.to evaluations in
which ANCOVA is uged. ’I;he remaining th'r:e4e areas deal ciiréctly with - '\ .
the a'pplication ahd ir;teurpretation of ANCOVA in evaluation settings.
These _thf'.ee areas are céncerned with (a) criteria for deciding whether
a specific 'anjalysis\“should be made and in,terpx;éted; (b) ¢ ritc‘r:ia for ,
deciding whefher a particular c'ov\a‘ria:te should be inclyded in an analysis,;.
and, (c) .the characteristic's of thg'grouf)s being éompur.e‘d, and their
- educati;;n;T;exlaeriences: The bouﬁdaries of these th'rlée 'd_igjcussions

are somewhat arbitrary in)nature, since the topics do overlap. The

functional problem of whether an aﬁ@dysis; produces A:::rpretabfg results
. ~ . ' .

d en%s on meeting the ANCOVA assliimptions, on the specific ¢ rariates . v
incjuded in the anaiysis? and on the comparability of the groups (q-:xeb~

3, 4, and 5, discussed below). . ‘




ik

S
LR

v

n

) attempt to assess the extent of the deviations and to dehnerate"cntena > ) ‘(

« 14

-

/

3. What criteria were utilized to décide if a speciﬁc ) ‘
ANCOVA arl'alysw should be made and mterpr%ted? ' ..

(a) To what extent does ‘each comparison meet these
. cr1ter1a"

-~ . - .

(b)' What are the effects ot the mterpretaimn of re-
sults of the failure to meet the criterfa? ) < -

‘The primary x‘eaSOn that ANCOVA-type p}'ocedures are used _ ‘
in eValuatmn settings is to adJust for, or stat1st1c,ally control," -other’ & - T
hkely explanatmns for the outcomes that are asse.ssed Spch alterna- = -

tive explanatmns are stxll present ﬁir the analyses have been}bti " ) )

pleted whether or not- randomxzatmn as used. When there is littl

no experimental control -- such as in natura.hstm ﬁeld*eva‘luat’ions -- Ny i

outcorpes are more d1ff1cu1t to mterpret and explam y ) 5 c <
) . . In naturahstm field settmgs, such as FT, dev1at1ons from the

a,ssumptxons and conditions necessary to apply and interpret ANCOVA ) &

-

w1th some degrec~of precision are often present. The evaluator must /7 .

for dec1dmg when a specific analysis should not be’ mkrpreted Establish- ‘ )
ing the specific values for critéria is an admittedly subJectwe prqcess, - L
as there is little guidance available in the 11terature. "These values . .

must be based on the purpoaes of the evaluation and on the speuﬁc situa- g

tzond m which the evaluation is occurring. In thm sectmn, we dxscues Y
several critgria that should be considered, .and hew the. utilization might A \-/'; '
be reported. L . -‘_,‘ - -. ‘g -
ihe f1r8t cons1derat1on that must be made, especially m a . - ~
10ng1tud1 al evaluatmn, is whether the dati in hand are representahve of .

- & . .

- b

_4Imp1icit in much of the litgrature on ANCOVA is-that it should : -

L .
' not be used in non-experimental situations, but this is extreme. Selec- . -

tive application and cautious interpretation are a more pract1ca1 and use- .
ful approach to using tl}?s and other statistical methods.

v ! */ . < ) ’

.




the situation being evaluated. In the FT evaluatio‘n, attrition was often . ¢

- a major problem. After three to four years, less thaky ZhS' percent of the
. . I 2 . ‘ -
%, * initial FT sample had complete data in some sites. A'criterion that was

implemented'by the- Abt evaluation.tea.t}\ ‘wa$ that hoth the ET.and NFT

oo . groups be compnsed of at least 12 students. This small .sample siee

! . would, of course‘, overflt th\ statlstlcal m‘odel espec;ally when seven ’ . ‘
., .‘ to ten covanates were used,- but at least the crlterlon va-lue (12) was . |
' . explicitly stated. Trhe actual gmple slzes of the samples included in
spec1f1c analyses can u&ally be presented in a table summarlzmé the -
rep{ﬁlts or "effects', in Abt's termmology). \In‘addltlorfto sample slze,'

* this ta))le should report what proportlon of each site's parficipating

students comorlse its samplg The size of this proportlon d1rect1»y mfluences

the aporopnateness of dur oonclusmns‘drawn from the analyses. The .

*

' ' questlon of proportion of part.1c1pants neede‘d is a related but complex o o :

I

concern that will not be addressed here, but should be conmdered in each

e .

* evaluative setting.. Other con31deratlons that mlght be of concern'are B

Ao .
' d1scussed in thev fmal sectign of this pa—per ¢ * -t
t - - »
. - A’ second set of cmtena are the assum‘ptlons of ANCOVA.. The L
S e four eon51derat10ns that are usually&xmportant were identified ih Abt s .
. .- LI ™ . , BN
b FT report: e i} = - ‘
F 5 S ‘ RS P The covariates are uninﬂuenced b~y treatrhent; :
o ! 2. The distribution of the covanates is not g,rossly ]
. ’_, / ' different acro(s groups; . . g -
' ¢ . 3 The relatlonshlﬂs between eovanates and cr1ter1a\
- — . ' Tarethe same (homogeneous) and,
4. The ceovariates are perfectly reliable. ] . .
‘. . "(Stebbins, 1976, p. A-58)" ‘ -~ '
el . . ‘ L.

.Each of these- as’suxnptlons was mvestlgated or dlscussed in

~

-
w .
) . {b.t's evaluatlon report. The first assumptlon was 1nvest1gated by re-

i ru.nnmg ANCOVA compahson% without the one covariate (WRAT) that ' )

: o \th felt.could be 1nfluenced by the treatment. Violation of this assumlh

st meant that the portipn of the treatment effect that was confounded

4 ‘.
il v

w1th WRAT was be1ng mapprop;late » removed. The report states:

.

4




L ;mportant to not‘e tHat dropgmg "any qne of ter‘i mterrelat

1f thée WRAT is mﬂuenced by the fu"’st few*weeks of i
treatment, one might expect prete t adjustments to
“handicap the FT children. To test thié we removed the

-

,/ .« WRAT from the covariate set and reran the local analy-
. ses. The results of thesé '"no-WRAT covariate'' analy- ,
N tses do not differ in any important wRYS from analyse's o

which included WRAT as a covariate., We conciyde from
> this comparigon that.the WRAT is probably not hmde’rmg
our analyles of program effects. - e
(Stebbins, 1976, pw) S ' ‘

"o '

The’ rerunmng of the ANCOVA analyses for eac,h 51te was use-

‘a

ful in addressmg whether the,use of- the available WRAT ata as a co-

.. varlate affected'tﬁe results obtamed and éonclusmns r

R
covanates is>

urxlhtefy to affeet the results ‘of an ana1y31s. Droppmg

.

not dfrectlyaddres§ the assumptxon”that the covarlates were not in-
ﬂuenced by trea—tment ’I‘h1s assumptlon could be attended moze directly

by gw‘mg the pretest eafher,.such as in thenprevmus year, before the

i < .

-program ‘was mqplementetl or-in the‘ﬁrst two/weeks of program imple-

» 3

}'nen'tatlon. rpr, it, cbuId ‘be. addressed” in a. pilot study befcﬁ'e the evalua- ,
aw e . - ~ .

tion jis u,ndertakem : -‘& L. T RN

- -,
> . t N .

‘

' . Our own experxences at the Learnmg -Research and Development

Coa '

Cen’ter (LRDC) have c.onvmced us that much learnmg~ .a8 assessed 'by .

paper and péncg\achrevement tests, occurs in the f1rst few weeks of ourg
program. In a~,st«udy in P1£‘tsbu1‘gh area, schools (E1che1bergef ¥
DxCostanzo, & Evaluat:on S;taff 1??5), .stndents using the LRDC curricula

'sxmllar to‘that used' m F-T were‘assessed in the sixth week of school (as

P L3

.were a group o! smmlar students) usmg the Met.ropoht:an Readiness Test
(MRTL. The results obtamed/are reported in Table 3. These results *

. . ( Insert Table 3 about here , - e,
. . .: * . Q\"‘

+ -
.
. '
- K . . .

orted. It ns .

L}

>
)

‘l‘)

2 ” Y -~

;,;ndx.cate that the three ,schools usmg@,e LR'DC curricu]aid!rinh the

f1rst 8ix. weeks of kmdergarten scored mugh lugher than siynilar

)

L]
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. students whé had not used that curncula. Thesewresult's suggest proh- s

unaffected by six weeks, of treatment,

“’Lems with the ass.umption that the fall kmdergarten WRAT scorgs were

i - "
. ‘- -

L If the p.retest wa.-s tﬁfferentially affected by the treatments in °
F'I' use of the ANC“OVA hke"procedures to test other assumptiong and N
to adJust FT and NFT group differences in that evaluation might result

in inappropriate conc1u51ons. Elashoff (1969) suggested that analysas

. of variance be conducted ‘on the covariate to test the assuxnption, but‘ .

. program or site. ) ! . : ooy .

from repeated usc of the same mé'asuremcnt procedures._ The conflu-

in the situation whcre testing occurs after four to six weeks of school
tha.t procedure does npt directly address the 1Bsue of the cornparabihty
of the groups prior ‘td treatment. The 1mplications of the’fallure to meet v
the a_ssurn_pbion have not been well delinéated at this time, and dese'rvé
“rno.re careful consideration by evaluators usir_l’g this technique.

1f the e;raluator's conc}rn isnto 'ass'ess the effect of uging a speci-
flé covariate (such as the “WRAT) on the resu.lts obtained, .then rerunning
the analyses (withdut the WRAT) is useful. Whenever the ”no-WRAT co-

variate' analyses rePult in changes in conclusions for a 8pqc1f1c cornpari-

-

son, those _results should be reported. The two sets of ANCOVA analyses\

might be perforrned at somre specified level of significance (such as . 05),

(X'} 4 . 0

and presented in a way that would reflect the different results that were

’ obtained .When such a large number of reanalyses are’'made, it-is, of, .

~ 3

course, important to note the number of d1fferences found 31gn11f1cant

as a proportion of'the total number of comparisons made within each -
‘ L ' s v

.

1
4 ¥

The second as-sumption we will discuss =--that the covariates,

were m,e&sured without error --.has been theoret1ca11y “studied, but

~ .

what is known has seldom been applied 1p evaluation studies. Conclu- ( .

sxons about educational programs drawn frorn empirical data may not

h ]

represent the situation because .of sarnplmg error, wtich is estimated

sions may also be misleading about specific variables, such as academm i
- ] , 4 . '* . , s .. .

4
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athievement because the'measures 1nadequate1y agsess 1mpdrtant .
. aspects of the Yariables. Nbither of ‘these problems cap be solved with - *
N rgreat confidence in an apphed settmg.- 80 the complex ad;ustments are

¢ not attempted and the 1na;lequacxes in measuring the variables are over-
lookdd. . , S

There is also a tendency to overlook what Coleman, Campbell, A

-

‘ Hobson, McPértland Mood, Welnfeld and York (1966) called measure-
ment error. Measurement error - , \ '
’ 4
- ! ...includes such errors, among others, as’ T w
~ ambiguities in definitions and in the questionnaire, ~
+ failure to obtain required inforrr)ation from respon-
dents, obta1n1ng inconsistent mformatmn, mis-
. tak>es in clerical coding and"aed1t1.ng, errors occurps-
* . ‘ ing during the machine proce #%ing ogeratxon, ahd

_tabulation e;:rors. (Coleman et al., 1966, p. 561)

Y . In other words, it canmot be assumed that demo raphxc- and othef "con-
»
4 , crete! descnptwe data are‘measured thhout ﬁr. .

» In Abt's FT evaluation the autbors 1nd1@ated that:

¢

. .,Vanables such as sex, ethnicity, income, occupa- z

] ‘tion, education, language, and age are all measured -
B with a minimum of error. It is only the pretest which
poses a problem. (Stebbins, 1976, g—A-60) . )

With probleme that exist in most self—repo,r%ata -- especially about
variables like income and occupatlon among the low SES'group -- it is -
. ' ‘N important'that estimates of thzae data’s reliability be obtained and re-

,:./ . . ported when théy are used as Q%vanates (see Elagshoff 1969; Lord, &962).

- . An 111ustrat1on of the d1£f1cuIt1es that often anse in measun g

what seem to be absolute ent1t1es, oceurredin a study at LRDC The ,.

" size of each classrooMr utilizing the I_.RDC };ogram was to be.measured °
By mak;pg a sketch of the clas-sr%n areda with the d1mens1ons spvec1f1ed »
Usually, this was done only gnce, because we felt we could reasonably ‘

e assume that it is measured with a m1n1mum of error. On one occasion,

the measurement of thesclassrooms was asked for !gain\ in the same year.

’ . The results were not at all c9ns1stent imwith shapgs as well as dn,.menswns
-

¢ .




changing. Thls experience has made us extreme.zly cautious about '_the
accuracy of all types of data -- regardle ss of their presumed sxmphcuy

+ Coleman et al. (19.66), in the "Equahty of Educational Oppor- -
tunity'' study, en;pi.rically m\,réstxgate@ the system_atlc measurement
error that resulted from se‘:le.cted.pa’r\ts of their prpceqdres. Evaluators
of'all major longitudinal studies should consider estimating and report-
ing the measurement error assoc1ated with their data.

In Abt's FT evaluatmn the degree of error in the WRAT pre-.

teat was investigated. The report stated that: = °

The rehab111ty of the pretest was calculated by each
Follow Through Sponsor-level sample by a measure
of Internal consistency (coefficient alpha) and is on
the order of . 90 across these samples (see Appéndix
.Table A2-1), (Stebbins, 1976, p. A-60)

It is, of course, impdrtant to report the spe.cificf values for each
group on which an analysis is run, because any time the value is low,
the conclusions drawn from it must be interpreted with much caution.:

Even though 90 percent of the groups have very high reliability, specific

sites may fall within a large range of values. The reader needs to know

. . 5 -
these values for specific analyses. It would be helpful if the evaluator

initially set a relia‘t;ility level (such as . 80) below which the covariate

would not be uspé.é This does not preclude a later decision to include a

covariate that does' not meet the ériteri‘On value, if there are ;mgque com-
pellmg reasons to do so. The reliabihties a_n‘d associated cautions should
be reported, or at least noted®1in the text ere the conclusions that they

affect are reported. ' .

{ - .

\

We are unable to find reliabilities for the different Sponsor-
level samples in Table 2A-1 of our copy of the Abt report, so we do not
know the actual range of values obtained. But in any large complex re-
port, there will be some errors and omissions. P

- See Glass, Peckham, & Sanders, 1372, for reviews ol studdics

- that investigated this concern,

A

22"' ' . ' ,
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A related point that must be'raised at this tir;)e is the ques-
tionable use of coefficient alpha as an estimate of errotr in a covariate,

4 3 .
such as the WRAT, This is nogintended as criticism of Abt's use of

RS

/
- it, ngen the type of data available to them gnd/thexr general situation.

In* fact Abt's attempts to invéstigate the adequacy of the FT data for
the ANCOVA model are to be commer}ded.' But, it is important that
better'methodé be id;gtifie& and utiiized for testing the assumptions
and setting appropriate criteria. “Tukey {1954) and Wold (1956)

explicated problems that arise as data analysis moves from expenmental

.to obserwvational data, of which every researcher must be aware. Work

r N n——t

on these problems is needed for cliarification of their implications for.
degision-o‘rien’ted research.

. As previously'indicated, no criteria related to the first and -
fourth a'SSumption‘s. were specified andgéed mn t}‘ie nationai FF evaluation,
although both assumptions were addressed. The three.criteria that the
Abt evaluation used and reported to indicate that ''the adjustment pro-
duced by ANCOVA may be misleading'' (Stebbin, 19% Pa ‘A-71) were:

1. when the relatxonslep between a ngen ‘covariate
and outcome is different for the treatment and '
" comparjson groups being analyzed;

2. when the pretest difference between the treatment
and comparison groups being analyzed is greater
than five points (about one-haif of a standard
deviation); and -

‘3. when the percent of those attending preschool in
cach _roup differed by more than 50 percent.
(p. A-72) ) -
The first criterion is essentfally the ANCOVA assumption that
the treatment grdups have a common re'rx:esgion surface. The second is
an indication that the treatment groups were not drawn from populations

with the same covanate distributions. The third criterion could also

be viewed as questioning the assumption that the groups were initially




B, an
A
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" 1{ar. When any of these cond1 ons existed fora comparison, or -

s‘t of. compaflsons, their correspo ding results w?re "greyed out"

\ m the effects table. The spec1f1c criterion values ’that were used in

In }{act in certam s1tuat1ops it ma)tf be more appr0pr1ate to report only ° _

grpymg -out a partieular companso are presented in the text of the

re?ort and whieh of thede were vmlated in an analysis is speciﬁed in the
eiﬁects tables. This’is vastly sque%mr to presenung all information in

a tpble w1th no indication that some of the results are questxonable.

th* results of analyses that do meet all.of the mmmuun criteria, rather

tlxkn merely ''greying- out" certain results,

Note that these three cr1ter1a have associated W1th them exphcﬂ:

.valueg 6r dé_ision rulews. (such ag stat1st1cal significance). A}though the

reader may dlsagree with the . spec1f1c values set by the evalﬁator, s/he
knows when the evguator thinks t'he results are mterpretable a.nd what

the specific criteria.are on wh1ch the decisions’are based. Testmg for
the.violation of the conditions and éssu.mpt'io‘hs needed for meaningful

interpretation of ANCOVA results should be done in an experimental

‘setting; however, such testing is imperative 'in an evaluation or naturalistic
L . . .

d .
setting, where naturally confounded variables are almdst certain to be

e .

present, and little control of the situation is possible.

Corxsiderations’ should not be limited, however, to those dis-

©

cussed and dealt with in this paper, or in the Abt report. Others, tbat'may
be releva.rlt tn your setting may Aot have.been included in the FT evalua-

tion. For example, can the criterion-covariate regression be expres sed -

in linear -form for each treatment group? If this condition is v‘iolated,

i. e., the data cannot be'transfprmed to linear form, comparison of two
7 of

estimated treatment means will be biased. Elashoff notes ''that the

! ‘ I .
effect of norlinea rfty is most severe when random assignment to groups

N

4

.

7See Campbell and Erlebacher (1970) for how this can lead to
erroneous conclusions.

]

. -
.




'gression equation. Agam, the evaluator should spoc1fy the camct

. ‘ " O =

PUII . K 9 -l

»

is not possible or protection against non-normality in the y's is lowést"
(1969, pp. 390- 391) This condition can be tested by e*<amm1nb increases

explained variation when hxgher order terms art’mclu.ded in t'he re-

< ' { f

+

criterion valuc.. for thfe test. : . e
- R [

In summary, the evaluator of any pragram working in a
naturalistic setting will find that the data available will deviate from
agsumptions and ¢onditions necessary for easy/in‘yérpretatwn of ANCOVA

- . A . : LA '

results. By recognizing this fact before implementing the evaluation,

detailed guidelines can be designed based on the-purpose of the ’evaluation
and the evaluayxon setting. As more data and knowlec;g&are gained fi'umA
a program -- especially a longitudinal one -- mochf!.catxons in these

criteria may be necessary. But, these guidelines 4‘v\"ntl'a their essogated,

r{

rationales, their subsequent changes, and their impfications for the

. L ad
‘conclusions drawn, are needed by the reader to.understand and interpret

the results of an evaluation. -

4, What criteria were utilized to determine 1f a covariate

was'to be included in a specific analysis® .
Too often covariates are included 1fdiscriminately in a set. of

ANCOVA ax}\alyses without knowledge of the local conditions or a theory of

how the variables interrelate. This 'usuaily results in conse'rvative esti-

xates of treatment effects, due to confounding of the cbvarxates with

the treatment. -We beheve that the select1on of covariates for an analy-

-

sis should be based o'b a logical rationale, preferably one that is a part

of a broader theoretlcal framework. Presenting the log1cal.prqcess used
to idgntify candidate covariates indicates that the evaluator has broadly
comceptualized the evaluation problemi. Also, unique conditions in a speci—
fic situatiorf often require decisions to be made about the inclusion or
exclusion of a covariate in a specific analysis. In addition to a

theoretical basis for including covariates, guidelines for excluding them

are needed. These guidelines for including or excluding covariates
| . s

-
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_.t, are usuhlly based on the aeveral assumptions of ANCOVA Im‘éd inn .o
- o the pre\nous section. ‘ .. s 7 “ )

L] . - L B - . .
) ‘ - v \ ’S M ® "u
' All covariates that were asseased in tite evaluatmn and con- < * .

x (I -

r . . f Y

‘. . sidered for use in a- specific analysxs should be listed in the report. ¢ T
l ’ : The rationalev for the1r mcluiuon should also be presented.- This - | .,/ ‘ /
pomt was d1scussed extensuq,ly in sect1on two of this paper, S S
. In large complex evaluations, numerous covariates are | , <
) ) 'agsessed, but the specific ones used in different analyées often vary., R ' "

Th1s variation 18 usually related to one ofgthe ANCOVA assumptions
‘or cond1t1ons uniqué to the 81tua.t1on. When the results of an ANCOVA .
analysis are presented a list of the covana.tes consxdered for useand - - . *
. the reason for exctluding any from the analysis should be repo{ted.

A hypothetical example of such a list is presented in Table 4.
) )

3 . M ~‘(~
[N . . B ° . 4&.,. = ‘6
i [' Insert Table 4 about here - - "'
'I‘he criteria to decide whether or not a covariate gshould be
ineluded m a compar1son should not be 11m1ted to the assumptions of : ‘/ v
ANCOVA.. For example, one cnter1on not ut11;zed in the Abt report ‘j"

N * ‘was the degree of relationship between the covariate and ouftome vari-
- . able. This is an imp_ortant factor for assessing the e'ff,ective'ness'of
the covariate., Cox (1957) compared the precision of blocking versus P .

L]
covariance for di(rent values of p, i.e., the correlation between the

.
’

covar1ate and outcome var1ab1e. Cox concluded that if p < - 04,

blodung is preferable to covanance analysis; if p > 0.6 covanance .
i ts somewhat better; and if p > 0.8 hcovanance analysm is ap?recmb}:y ‘

Better. . lthough other factors affect this relat1onsh1p, e.g., shape of

covarlate d1str1but1ons, it is an important con81derat1on that should be .

used as a criterion for Judgmg potential covariates. This consideration

- ‘

. ¢
= is, of course, secondary.to the purpose of the evaluation and the speci-

2

fic questions being addresscd in any study: .

-
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The general informavtipmo;; choosing covariates that weuld
appear in a table.ahmllar t‘Table 4 should be supplemented with the )
specgm values of correlatxon'coefﬁments for the seleéted 'covanates.
‘Thxs \co.uld pe efficiently 1ncorporated into a‘tahle e:rh}b1t1ng the infor-

‘gpation necessary for the xeader to reconstruét the regression équa.-
A,

hons of the compa r1sons that were actually made. A pert1nent 111us-

tratxon can be found in the a%endxces of the SRI report (Ernnck et al. ’
1973) In ’I‘ab‘ 5, the c%rrelatmn thh the*dcpident var1ab1e, the raw

ﬁ
-

A—‘-
L —he /

.Insert‘Table 5 about here
. _\ e, - ’, , .

.

—tll

. ,regressmn weight, the standardized regressmn we1ght and the

litandard error of the regression coeff1<:1ent are listed for ea.ch -

- L)

covar1ate.

)

elaboratmg on the ANCOVA comparison made, such as.unadjusted and )

This should be-accompanied by mformatmn descnbmg and

] adJusted ,outcome variable means,  the standard errer of the adjnsted

dlfference, the sample s1zes, and the actual results of the companson

in the form-of a computed stat1st1c or confidence- interval.

. .. To summarize, we have recommended that the evaluatpr :
p‘ -

delinea\te a logical rationale for.the selection.of variables as candid‘ai%.e.

covanates, preferaBly bw/overall theoretical framework.

Gu1de1més should be delinea or dec1d1ng when covariates should

”.

. uot be mqluded in an, a‘nalyus. The cr1ter1a spec1f1ed should i

L)

ude, (
\but not be 11m1ted{?, the t‘ssumptmns of ANCOVA The résults of

-

this dec1s1pn process could be presented in a’t/able s1m11a to Table'5.

Fmally, t‘n\e types of data that should be reported for each covar1ate -

t »

1
, [}
. ‘ - ) .

i 8 ‘ '

St&)me md1cat1ons that t'he adJusted fneans have 16 intrinsic
“value,’ and that" companson of the means with their associated wnad- -
.* Jjusted means is not uspally mean1ngful, .should be included in the re- -

port. Of course the ference hetween the adJusted means is used
" in the computation of -$fatistical s15nx§1ca.nce. - :
0 4 ~ ~ -
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and comparison that allow the reader.to assess the iAterprcetations de-
.- :

rived from the ANCOVA Ct)mparison_s, have been d_iscussod: In layrp:c
complex evaluation reports, we ha.v‘c-‘ofton found it very difficult to
identify the variables that were included in an analysis, let alone find
the reasons why'a par_tif’ular variable was or was not included. Cri-
te‘ia that might be used to de'c'g.de which covariates to exclude from an
analysis, ancl methode for clearly presenting the asséciated info rma'ti?:

in an ‘evaluation repdrt, need further investigation’and development.
e . - v o

5. Are the different groups included in the ANCOVA
analyses and ‘their educational experiences described
adequately in the report? '

Much of the technical information required to assess the
approprlateness of the interprectation of the evaluation reSults has been
specified in the preceding sections. We have cominented on the need ’

for the evaluat0j to: (a) link the data analyseg and regearch hypotheses

‘to the general evaluatxon guestions, (b) specify and’'link the measures

" ‘and variables utilized in an evaluwation to the domams of interest, (c)

State the criteria used to decide if an analysis should he made and inter-
preted, .and (d) specify the criteria used to select co;/nariates for a
specific analysis. ‘In addition to these concerns, several others per-

taining to the groups charactetistics end experlences are needed for o .
H

the conclusxons tgpbe 1nterpreted approprlate,ly

;

Knowledge of the educational conditions and trcatments that
the different groups experleneed is of central 1mpurtan<,e in xnterpretr
mg the results of any program cvaluation. A detailed description of -

- the programs experienced by students is a major undertaking, as

.

.+ evidenced by the extensive work in FT of Stallings (1973) and Cooley

¢

L . . /
and {.,elnhardt (1975a) Obvxously, fhe extensiveness of the program
descrxptxons rep&;ented by these studies usually cannot be ‘achieved | .
when conductmg an impact evaluatmn but the 1dent1f1cat10n of some

e
essent1a1 tontext and program variables_should be maﬁe by evaluators

' 1 *

in any settmg Ignorlng dlfferences between 1ntende"reatments and

——— e

~ . - R - /
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those actually experienced, and between characteristics of the experi-
mermXal ghid comparison groups, can lead to erroneous conclusions about

N - the relativg ‘impgct' of the variables being evah\ated. Also, little or

’ no knowledge is gained gbout how the obtained outcomes had beén

~

Al

affected by ignportaat program variables. ’ g ’
Follow Through again provides a relevant example. The FT )

: . ) » ,
evaluation was intended to assess the impact of the FT program on i .

participating children, as compared to the impact of ''regular' school
experiences that did not include innovative educational programs. How-
ever, the '"'regular' school programs serving the NFT comparison

children often included other comper{satory programs, such as Title I, "
: v

'

v which at times. utilized educational materials’and practices si;ni}ar to

t L

those in somé Sponsors' FT instructional models. Asa result, when

N a FT/NFT cdmpariéon is made, . the a;;propx;‘iate interpretation of the

.results is not immediately apparent. Differences between FT and NFT )
- I . > T LI
groups .and their educational experiences must be integrated with the .

' . reporting of results. A hypothetical example might be, "'the NFT ’ Sl
=h children at the Oshkoshj Ajaska, site were Similar to the participating '
¢ FT children at the site on all entry characteristics measured. Because

the NFT c‘m.mjen were from fam111e! whose incomes were very low,

.

- they quahﬁed and’ pa rticipated in the Title I federal compensatory edu-

]

‘cation program. This involved supplemen'tal instruction in arrthemat;c
. - ,and ';ea.d‘ing and add-itional’_aid. ..." This type of inforiation is needed
| by the reader to interpret the results%with respect to the educational -
. v‘ariables actuall’;r being.assessed, and the degree to which _dlfferer;ces N
o ' 'iinbutéor‘nes migh.t be -expected. . . -

In addition to considerations about the comparabxhty of the EEEEE
e ) e:iucatmnal lcondxtlons and materlals the dtfferent groups experience, ) ’ .
] the evaluator muét Tepo rt u;formatxon aboqf. the 31m11ar1t1es and dxf-. ’
' ,feren(':es between the groups expcrmncmg the programjbemg evaluated . .
’ " and those com\1)r1s;n3, the c mparison group. In previous sections,

A

N 29’



- - - -

the necessity to report raw and adjusfed means®dn the covariates and

the dependent variables was noted. Suggestions of how and where 'to -
s ’ report the information were also indicated. Other aspects of each
; ' umque evaluation settmg must also be taken mto account. Within FT,
* some ot’these considerations relate to attrition and missing da%a, pro-
gram, requxrements for participation, ahd local implementation and
utilization of the pro;,ram. ‘

.. . R . - *

Attrition and missing data commonly affect the final composi-

-

~

N . - ~
F or more measure‘mentsi for a participating student are missing. Due to

3

ithese two factors, the composition of groups in the FT eValuatxon "has -
L 4

been shown to undergo drastic changes during the course of a four yaar

educatmnal-program. For examp/le,/the Abt report states that

"approxlmately 50 percent of tﬁe FT and NFT children who were tested
~ in the kmdergarten year of Cohort II were not present at the.end of

\thrrd grade'' (Stebbins, 1976, p. A-47)

.

. Empirical investigation can be utilized to determine whether

" attrition or missing data bias a com‘parison. The Abt evaluators com-

pared rates for FT and NFT-students at each site, using their pretest
scores’ and family income data. * Five sites-were found for which attri-
tion 81gn1f1cant1y changed the difference between groups' pretest scores,
and three sites were 1dént1f1ed for which attrition altered the FT/NFT
. d1fference in mean 1ncome. No explanation was given in the report for
" the selec’tion or lim‘itagio'n of the investigation to these two variables.
- ' ‘ 'A prqcedure was used in the Abt report to estimate values for
the missjng data for ¢ovariates. Whether or mot a covariate value was
- ‘estimated was then noted in the’arﬁalysis. Several advantages to this

- 0 .

- . procedure were noted in the Abt report:

Al

» it avoids the risk of nonrepresengativeness due to’
. ‘dropping chiI‘dren; .

*

«?

tion of the groups being corf®ared. Attrition occurs when a participating

- . . ‘ ’
, - ‘students moves out of the FT classroom. Missing data occurs when one




£ .
" it avoids the logs of stat;strca.l power due to re-
duced sample size; '

_presen of the. var1ab1e and

wise, (Stebbms, 1976, p. A

’In.any lerge-sca}e 10ngrtud1ne1 lati the evalpa..tor;will
have the task of sel'ecting from numerou: lternative approach.es for
handhng ‘missing data, including droppmg such persons from all
analyses; Each situation will d1ctate cons1derat10ns that w111 mfluence
the dec1s1on rules for handling missing data. We suggest that these
rules and their rationales be made exp11c1t. How the estimatibon of \
missing data affects the a',Ssn.ﬁrrﬁion that the measures %re perfectly

reliable, and how the interpretation of the results might be affected

A}

must be considered. .-
3

Federai requ1rements for the FT program also affected the.

compos1t10n)ﬂf the FT and NFT. groups: - .

‘C’fuldren enrolled m early elementary grades may
part1c1pate in [FT] pro;ec «... Atleast 50 percent
of the children in each enzrmg class shall 'Ge children
who havegpreviously part1c1pated in a‘full-year, Head

- Start or similar quality preschool program and who
were low income at the time of enrollment in such
preschool program....” (""Follow Through Program",
1975, 11714-11715)" ’

As a result, entering kinderogarvtgzc’hi‘ld’ en could not .be randomly

’

-selected for participation in FT. - At soin 2 ites, those st\'xdents b‘elow
poverty level were assigned to Fne FT classroom while students from .
higher income families were asmgned to the regular claserooms and
often'becaine part of the NFT comparison groups at the sxte. The ‘

descnptwe data do md1caté the existence of this systematic bias

caused by prog»rarrx requiremeénts (see Table 67J.
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e Local decisions about implementation ‘and utilization of the FT ‘

. -
r 4 . ‘e -8 ;Y

. program are more difficult to document, but rio less a problemn for .
.‘adequ:a.te inté;pretation %f results. For example, local administrators ‘
often used FT as a remedial bro:gram. Studeats who were repeating a

gfr'aée or who had épécial peeds were o{ten placed in th¥ FT classroom.

I3

. "The Abt report\also indicated. that a systematxc biasg exist against

, the FT gwup J ( ! ,
. ’ ;In most ases the Follow Through participants.were - .
B . selected from among the ''most difficult" in the
community. .. dome communities chose to include the
mentally handicapped and/or emot1onally dxsturbed
(Stebbins, 1976, pp. A.12-13),

1

" Although this was not the case at all sxtes, it does do¢ument
that the '"more difficult" students were pla.ced in FT classes. The
effects of these differences, such as the mcluswn of emotmnally dxs—

turbed children-and grade repeaters, usually remain unknown because
’ * v

they are not assessed by the cova}'iates and are not jnvestigated in
other ways either. ° y - U
ST " These examples emphas1ze t,he need for detailed descrxptxons '
of the groups bexn;_; compared, and thexr educational experxences ¥,
d~, This 1nformatxon should be coort}imated with, the re}ortmg of results
: at the the level since.program 1nterpretat10ns depend upon the ) |
_sxmdarxty of the groups. The results section of the Abt creport did . |
describe; FT/N'FT g_rOu‘p pomparabﬂxty both in tabular an? prose forns.
Foi example, the FT and NFT groups at a particular site were des- 1
cr‘ibed/in the results secti6on "fo‘r‘that site: ‘

. X 4
The FT group’is also well below sponsor average in
- income, while the NFT i out average for this : .
sponsor,... The two groups are a fairly close match »

< on entry WRAT 'and ethnic composition, though the NFT
' income level is copsiderally higher than the FT level.
(Stebbins, 19764 'p. A-19

P
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Thxs information permits the reader of th'e report to make more

. .

appropriate mterpretatmns of conclusmné and other summatry state-

- ments made by the- evaluator about a spec1f1c h1te by making him/her

aware of the s1m1lar1t1es in entry WRAT and ethnic compos1t1on and

M 3
the considerable dxfference in income. | .

S © Summary .. ) -

. . 4 . - . .
The purpo’se of this paper wa# to indicate some specific in-

formation that should be included in. an evaluation report when ANCOVA -

“

type techniques are used, in order to allow the reader to assess the

adequaqy of the analyses and the appropiiatenes‘s c;f the evaluator's Al

i}

i.nterpretations of the results. A reclrrent theme of this paper has”

been that the evaluator must recpghize that the apphcat\i\n of ANCOVA

in evaluation settingg requires a more glaborate, analysis and reportmg. -
N 4 i N -' .\ - .

strategy than in experimental studies; due to the-failure to mect
assymptlons of ANCO-VA precisely, and the -exlstence of numerous
plausnble aIternatwe interpretations of the results. ‘The evaluator must, ‘

\

|

recogmze tnat important aspects of the evalyation should be descnbed‘ |

. ' |

: in deta11 {. e,, setting, treatments, characteristics of the part1c1pants -
’ |

|

|

and nonparticipants, and their educational experiences. . .

<

L . The major points elaborated in the paper are ‘summarizeq

.

below. Those activities that'evaluators often fail to carry'out, ot cri- ‘-

. teria that are sometimes not specified in the section of the report
where they could be most useful are emphasized'- ?
1. Specify the hypothesm actually tested by an analysxs,
rather than only relating thc analysm to a general

- .
evaluation. .

.
.

- © 2. Describe the variables used in each analy'sis, the
N . ' rationale and procedure’for selecting the measures,
' ~and the relationships among the measures, variables,,
and evaluation questions, ’

-

3. Use explicit criteria to decide whether or not to
make a specific analysis, and report the extcnt

to which an analysis me(iyﬁe criteria. ) .

[




I

4, Use explicit ¢riteria to decide whether to inelude. ;.
a covariate ina apec ific analys1s. . L .

.. 5. Pescribe the)groups mcluded'{n thq ANCOVA type . o
) analysis by reportmg N . . e '
- a)—adjusted and u.nad_]usted raw or standard o

. means on the dependent vanab‘le(s) for N

'eaoh group, '

b) sumrnary statxatms for each group on the
covariates used in each analysis, and

‘c) a detatled description of the educatxonal ex- , .
v periences of the program group and of any

comparison groups, * : e
< ~
These points were made in an effort to reduce the amb1gutty 1 ’

~

that often enswves whern reportmg the results of ANCOVA techniques in

complex longitudinal evalua.tmns. These consxderatmn? are intended °* ’ -
to improve evhluators' abilities to.commumcate their findings accurately ‘
to the noflstatistica’lly-oriented reader, A special effort is needed to ‘
indicate the limitations of an evaldation as well as its strengths, 50

that a more balanced and accurate ‘i)icture of a érogr'af'ﬁ and its

effects is presented to the decxsmn maker, who may be puzzled and

’
.

"awed by the mathematxcal procedures. ‘

& " . . . 1
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Table 1 )
. Sample Summary of Effects Table ‘
(Stebbing, 1976, p. AZ6)
r 4 " £
- J ' . k‘
SITE A ' SITE B
2 s 3 .
P o)
Q 8 o s
A p> o¥ 3 p> &
Total Reading + + + -
Total Math + - - -
* - _Spelling “+
Language
Raven's
Coopersmith ,
Vs 1ARS (4) .
' IARS (-)
Word Kn’g%ledjg ) + + +
Reading + + + .
Math Concepts + / - - -
. Math Computations + - - -
X 4
_ Math Problem :
Solving : X
Language Part A -
® Language Part B
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Table 2

Domains, Variibles, and Measures Used in *

National Evaluation of Follow Through Program* =
- . ) ~ ’\
Domain - Variable : Measure i}
/' "’ Cognitive Tatal R.’éading : Mefropolitaz/Aghievement'Teat
‘ - Total Math ' Metropﬁolitax’i‘ JMchievement Test
Spelling ' E Metropolitan Achievement Test
Language p . Metropolitﬁn Aclp’évement Test

, Problem Sblving Raven's Progressive Matrices

- . ) - : ’ ' —%
Non-Cognitive Self-Concept, o{Self-Esgeerri Coopersrgith v
' Locus of Control Individual Aclievement Respon-

sibility Scale

- R

R

* o
These were used to assess third grade affects in the Abt evaluation (Stebbins, '1976),

A

rd
—_—t hd

- L - + Table 3 7

Fall Metropolitan Readiness Test Results : .
for Kindergarten Students in LRDC ’

. ‘ ‘ and Cémparison Schools ) A /
School Fail Mean . N. - T ’ .-
¢ N
: - ' Ta. >
RS LRDC School 1 T 36.22 ‘ 59 ’
. . Comparison-School 1~ -  28.32 ~ 63 .
LRDC School 2 37.19 42 ‘
Comparison-School 2 22.69 42
) LRDC School 3 29. 3% 87 v
Comparison School 3 23.03% 130
F “ , »
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# Table 4 - '
o - v ~
\ L] -

Hypotheticglk Table of.quariétes Considered for
an ANCOVA Analysis and Reasons for Dropping Those
\ That Were Excluded

}
o
Ve

.

s

LN
Covariate Criteria Failed Covariates Included
', ; N y , B - . , .
Fall Kindergarten WRA.T 1%, 4 j L
Preschool Experience’ "~ oz , P
4 . -
Sex . c X \
Ethnic Membership | : LN X
Occupation ; 4 - -
4
» - b
> -
1 : p . . .
*The numbers refer to the assumptions of ANCOVA ligted in seSon 3.
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. : COHORT 1, KINDERGARTEN,REGRESSION O\ CONTROL VARIABLES: ,
. ,
' . PUP1L OUTCOMES FOR PROJECT ANALYSES (N : 330, RESIDUAL df = 258)% .
L -t A d : )
LR . Y f . R h » - M »
. . N ) o' ) . -
. e - . ACHIEVEMENT : WRAT ) . AFFECT . ' ABSENCE - g "
. : . REGRESSJON COEFFIC IENTS REGRESSION COEFFICIENTS . REGRESSION go&:rncxz?_ REGRESSI0N COLITICIENTS  * & .
4 MEAX S, D, Yo RAYW STD s, E, fo, AW sTD 8. E. To 'b‘_ ST S8.E, ‘fo F R &ID 5. &. .
- * 3 * >
COVARIABLE ‘% . : '
D - Y
: ., FALL (1969 . - . N ’ N . ¢
‘ QUAST. PRESCORE -.027 519 .690 14.470  ,38) 3.033 .655 7.243 373 1.638 .108 .594 .219 .38  .000 269 .033 .92 . v
LY . ¢0G, PROCESS PRESCORE -.029 ° .508 .440 -4,659 -.120 2.255° ,410 -2.688 -,135 1.218" -,02I -.516 -.1867,237 -.009 -.368 -.044 .738 . 1
. - READING PRESCORE -.029 °.535- .e¢9g 10.019  ,273 3,557 ,670 5.238 .278 1.381 .063 -.228 -.087 .268  .oll ,125 .015 .83F - ‘
LANGLAGE PRESCORE -,032  .476 .648 10,001 .243 2,611 .616 5,006 .237 1.410 .075 053 s .274 -.002 .055 ’.006 .84 F
¢ . ° AFFECT PRESCORE | -.047 425 -.041 -4.143 " -.089 1,835 -.083 -3.069 -.129 1, .280 .954 ,288 .193 3 0l4 .203 .020 ,600
AV, PLPIL AGE, (MONTHS) 84.14¢ 1.78 .216 -.095 ~-.008 .468 .197 -:136 '-.024° .25 047, -.036 -,015 ,1i53 - i
* .- MY 3 cussnou‘.\l.z 49.03 21.59 ¢ -.067 -.032 -,035 .03 -.067 -.013 -.,028 ,019¥ I_@‘? =041, -.213 .01} \ i
(. - % CLASSR LACK ¢ 74,19 15.62 -,064 -.046 -.037 ~.085 - 233 ~-.047 =074 .04 017 L0907 027 P27 ‘
. ) "DG“& LANG, 94,28 10,32  .005° -.094 -.049 082 -.054 -.05§ .044 010 .097 018 ).026 / v
‘. % PRESC OR NO. MDS,) 35.58 21.67 .008 -,090 -.099 ,036 ,001 ~-,048 =-.10 .019 105 007,036 ,0t2 L.
~ . * % PARENTS W/O(fs DPL. ' 59.92 19.28 -zt #.019 -,019 ,044 -.188 , .00l ,003 .024 ~-.107 -.018 - .81+ .01¢ -t
. ‘1 4 < PARENTS w SRILL OCCLP,  35.36 19.63 .61  -.043 -,043 .042 .103 -.,012 -.024 .022 .130 ,008 .123 .004 .-.Qa2% ~-.009 -i042, .9}3 .
% PARENTS BLAGK 75,29 15.%0 .017 .05 -.039 .0§8 .048 .073 7 110 .047 .057 ..013 .148 .008, -.139 =053 -,193 Doe ,
5 . i“
v % PARENTS POVERTY ELIGIBLE 64,48 18.98 -.220 -.029 ~-.028 .045 -.178 .003 006 ,024 -.415 -.007 -,104 .004+ .100 ,0ls .063 .0l4 .
s X % HEAD HOLSEHOLD ENPLOYED €3.75 19.10 254 .169 .164 .05 . 238 .082 .155 .027 .026 -.005 -,072 .005 - /144 -.032 -.144 ,016 .
. s % HEAD HOLSE;DLD WUE 8868 .19.84 115 -.082 -.083 .p48 .i03  .036 -,071. .026 -.003 " .002 .03 ;005. -{083 =.00} -.008 .013
9 . DS ~ < . .
« .
. (SUSURY STATIGTICS L 3 ’
. - F——— e o .- - - °
_ MEAN Lt . - 126,91 64.98 u.x ' 13,24 - -
" . :l\zu\czl . L - . - 383.56 ., 101.22, . 1. 18.00
. . TIPLE' & . . » .78 ) i BN | .3%0 . . 38 7 .0
. , . - , 564 152 100 '
ARIANCE cov's /' ‘. . “ ) . ’ )
~ . ELIHI.\A:.'ED - . 160.68 ‘ 46.88 . 78 S ' 17.21 .
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A Table 6 \ : .
LT - ”{‘ . . : # ‘5*&
Descriptive. Characteridtics of the National Population, . .o

the Follow Through-Sample, and the Non-Follow Bhrough Sample -’

N .
. §
. -

National FT NFT

Median.Income $9590 $4450 $6060 .
. T Minorities ) 13% 86% - 79%
" % Preschool . w9y 81% 57% oo

Fall WRAT NA _ 29.7 29. 4

-
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,well-founded methodolngcat cr1t1c1sm, espec:é.lly when the data are bem& used to

e ' Appendix A*

~ 2

g Given the need to provzle mformanon to de(cmmn makers, the esaentml
troblem becomes the development of an .evaluatmn approach ‘that will prov1de the
moat ’vahd and comprehenswe mformatmn possible, . To this end, Follow Through
evaluatmn plannefs (USOE SRI) adopted a qua51 expenmental design, selectmg
at each s1t¢'a comparison group as similar to the treatnfent group as posaible. .
Since'th_is design does not sﬁggest a single “apbropriate“ analysi;, we have sub- .
jected the data to a variety of ”app'roxirralately; appropriate" analyti;: procedurks, so

as not to be over'ly confined, by the drawbacks pf the design. The mul.nple strate- ° ’f

s~
'

gies approach ant1c1paid the common and valuable pract1ce‘ of performing secondary
‘analyses such as those performed on the Equality of Educgeronal Opportunity data. * ¢ |
Any single analync treatment of quasi- expe¥1menta1 data is inevitably subject to /

]
—_

assess the impact of maJor educatienal progr!ms. Subsequ&: reanalyses usmg

L 4

other technigyes andfapproachea help to assess "che validity of the original- resultsf

Usually, after everal reanalysés have been accomphshed and a body of literature:

. accumulated, all available 1hformatton ig ‘ﬁ'xtegrated to refine and clarify under-

standing of the problem (or prbgrai'n) ur analytic cross-validation anticipates

¥

. o , . ; C
some of the more obvmus re;nal se ould provide other researchers with a

broader bas1s .t’br des1gmng furth;r thoughtful a}))grbaihes $o the Follow Thr,ngki data. )
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_* *This appendix is quoted from ﬂebbiiﬁ (1‘;7@:, p. A-=46).
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f : ) Appendix ﬁ* L el

)b Iﬁn-@ ogni nitive Outcomes and Classroom Environment

:

’

Although the RFP calls for conside ratxon of the ”nonacherement
factors which contrxbute to classroom erwxronment it does not spell out
what these factors might Ye.. It was suggested that the designer re\new
thxs ar‘) and propose what deﬁn:hons and instrumenta.txon, if any, should
be included in the Ind1vxduahzed Instruction Study. Our approach to this
task has been two-pronged (1) t detgrmine whe_the,r non-cogn}ti,ve student
outcomes can and should be meadured, and, (2) to determine whether it is
possible apd desirable to assess the effect of Rrograms on the total class-
“room environment,

"We do not recommend that noln-cognitive student o_utcornes be assessed
e study for two reasons. First, although schooling, individualized or
not, may indeed have an effect on some non-;:og‘iutwe outcomes, the theore-
" tical basxs for such a bélief is not well developed W1fhout~a sound basis,’ "
it-is futile to- attempt to measure non-cognitive or socxal outcomes since it
is not clear what to measure or how to make caudal argui'nents if effects

are found. A second argument against the test of soc1at‘outcomes 1s_that
their measurement in the primary grades is stiiyl in a primitiye state.

Our consideration of non- cognitive or socjal outcomes began with the “a
.generat‘lon of a list of outcomes that designers of mstructxonal programs -
have r‘laxmed vnll be affedted by thelr prc‘)\grams (e./g. ’ self—co}xcept, inquiry
skills, autonomy). The next step was to locat&:{nstrmnents that purport to-
measure these speciﬁc outéomes, Bhe short duration of the study ‘ruled

-out the possibility of developing such instruments from scratch. Existing
instrurnents, %re located, screened, and ehmmated !rom further consxdera-
tion if they fa11ed to meet any one of the followmg cr1t.er1a

¢ . -

:&Tms appendl.x quoted from Cooley and Leinhardt (1975b). '

" - -~

— . ’ -

b

\




- . ' ‘ . . , . .
‘_, b 'y ) 4 i R ’ * N ! \ .
1. The®¥nstrument could not be. h‘ighly correlated with read-
. [ ing and mathemat1cs ability, If it were, it would
L ' measure little not alreéady measured by the/fchlevement
' test battery. : " i :
.. 2. The instrument had to measure the-social variables in
- question, i.e., it had to®be valid as’'measured by 'standard
' rﬁeas_pres of validity. \\

3. The mstru.ment had to be reliable as measured by stan-
* . dard measnres of reliability. .
> .
4, The instrument must have-becn designed of adapted for
" use in the primary grades, : -

5. The instrument must be usable from arf administrative .
standpeint. This criterion would rule out instruments Cﬁ
that are described in the literature but are otherwise )

@ . untraceable, those that require an exorbitant amount of
. pupil/examiner time (in excess of three hours pelfpupﬂ),
angd those that require a highly trained’ examiner or coder,
" A number of projective tests like doll-play were eliminated
under this criterion. -

Bhe results of the search for an instrument that would meet these
4 ? v
criteria were dxsappomtmg. Not one instrument of the many considered was

Al

totally acceptable. Table 3, | hs-ts some of the tests that were reJectcd ‘and
»
a critetion they failed. They may have failed other critena, but this informa-
tion was not recorded }pecausg the test reviewers ehmmg;ed an instrument

' .
dpfm failure to meet one criterion, : /
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