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Trait-Treatment Interaction (TTI), a research method

for observing experimental effects of treatments on subjects of
different aptitudes and learning characteristics, is suggested as an
effective evaluation tool to provide evaluators and educators in
compensatory education programs with inforsation about which progras
is best for different kinds of lecarners. The preamise of TTI research
is that different instructional conditions work best vhen matched
vith selected learner traits, with "trait" defined as any
characteristic of the learner that increases or impairs his
probability of success in a given treatment. The methodology of
Trajit-Treatment Interaction (TTI) as outlined provides an alternative
of the dileama of control groups; and a proposed evaluation design is
presented using Caapbell’s terminology of invited-accepted,
invited-rejected, and uninvited. To tap the interaction of learner
characteristics with instruction, the invited-accepted are tested and
blocked or grouped on relevant learner characteristics, and then,
within each block, randomly assigned to a treatment. The goal of this
TTI factorial design is to develop alternative instructional prograss
for compensatory education which produce optimal educational payoff
among pupils assigned differently to these progtams on the basis of
learner characteristics. (CS)



SCOPE OF INTEREST NOTICE
1hty has dssignud
[/ oressing
1
tnh our judgement, this document
15 @is0 of interest to the clearing.
! houses noted to the night, Index-
g shouid refiect thewr special .
ponts of view,
¢
3
A Y
» N
v
N
,
! v
»
Va
. y
. N N
. e ‘Y N . - -4 ; . - N L] -
. Y e #) o o : N . . a v .
».' . 2
B ! Tt . -
) N ‘ A m . v . "
- N A
. R .. s .
t -
N - ~ 3 »
4 . t s . N
. o \ ) - N
. LY - E)
S * . B
i . v
b ; % [}
rd - N
N r 3 2 4 » .
Wt L] » . ? ) . f . i . . .
. 1 B ‘\\ APS
; i L ;
* - ' - A . . -
he v v v N s -
. ' .
) N - v » -
) \ -
> > \ ~ s :
A} $ > » -
- - Yy b
> .
\ . ® k 2
v N ,
. a ¢ R - R » A - -
. »
q i . ?
\ 1
. ', \ .. .. . .
N »
4 ~ t
- " !{‘k . . . . .
¥ . . . . ~ -
1 } . N I'
3y . r : . » . L]
v N v . r N
- N .
\ AY
Pad 3 v !
. . . . i
. A \ s
. - ¥ N \ -
¢ \ .
. 1 ’ Y v
- 11 . N -
T N “ . N v,
iy . - e
N . ) ’ B R . El .
- ]
. . -
. ) L A .

PAFullToxt Provided by ERIC




l

TECUNICAI, REPORLS

University of Minnosota Research, Davelopment and Desonstration

“ﬁ‘ m‘ kvmm Center {n Sducation of Nandizapped Cudidren

(Place of putlication shown {n parenthescs whove applicable)

1. B. Egeland & A. Thibodeau. Sslettive Attention of Impulsive and Reflectlve Childrwm. Research Report #68,
June 1974,

2. R Hoffmaiatsr, B, Best, & D. Noores. Ihe Acquismtion of Sign language in beaf  hildren of Deaf Parentu:
Progress Report. Rescarch Report #65. June 1974,

3. P Krus., Use of Family History Data to PFredict Intellcctual and Pducationsl Functioning loagitudinall
* FProm Ages Four to Suven. Research Report #64. Juna 1974,

4 P Kruc, Analyxing for Indtividual Differvaces in Bva:uaring Componsatory Education Programa, Occasional
Paper #27. Jucs 1974,

8, J, Rondal, The Role of Spcech in the Regulation of Behavior. Resaarch Report #64. June 1974.
6. N. Buium, J. Ryndars, & J. Turnure. A Semantic-Relationsl-Concapts Sasad Thoory of language Acquiation as
' d

A ed » Chi 3 lication for & Language Enchancemeng Program. Research Report #62.
May 1974,

7. D, Moores, M. Uarlow, & 8. Fisher. Foat Secondary Prograsu for tha Deaf: II. Extarnsl View, Rassarch Report #§1.
March 1974.

8. BR. Noores, Ha Harlew, & S. Figher. Post Secondaxy Programs for the Deaf: X. Externs]l Visw. Rassearch Report #80.
March 197§, .

9. D. Krus. Synopeis of baaic theory and techaiques of ordar snalysis. Occastonal Paper £26. April 19%.

10. §. Samuels, J. Spiroff & B, Stinger. Effact of picturas and contextusl gonditions en leaxning to read.
Occasfonal Paper #25. March 197G, — -

Taylor, M. Thurlow & J. Turure. Elaboratfon as an inatructional techniqua {n the vocshulary development

1. A Ela 1
of EMR children. Research Report #59. Narch 1974,

12. N, uium & J. Turnure. The untiverseilty-uf self-generated verbal mediato
processea. Rasearch Raport #58. January 1976¢.

13, D. Moorea, K. Wagss, & M. Goodwin. PEvaluation of programs for hearing impaived children: Repope of 1972-73.

Research Report #57. Decsader 1973,

4. J. Turmure & W. Charlasvorth, D. Hoores, J. Ryndera, M. Horrobin, 5. Samuels, & R. Wosalak. Amsrican Puycho-
logical Association Symposium Papers. Occssiopal Papar #24. December 1973. .

15. N Buiwm. Interrogativa types of parental spaech to langusge learning childves: & linguistde universal?
3 7

Rassarch Report £56. Decemder 1973.

16. D. Krus. An oueline of the baste concepts of order analyuis. Occscicnal Paper §23. Februsry, 1974.

17. D, Ksus. Ordar analvsia: A fortran gmgra for generalizable multidimeusional analysis of binary data
matrices. Nccasional Paper £22. r 1973,

48. W, Bart. The pseudo-problem of I1Q. Occswsional Paper #21. October 1973,

19, J. Tusnure & N. Thurlow. Verbal mlaboration snd the enhsncement of lsagusge abilities mantally recarded:
The role of tnterrogstive sentence-forsa. UOccasional Paper #20. Oct

20, P. Dshl, S, Samusla & T. Axchuamaty. A master based experimental program for teaching poor yegdepa high spesch
word racognition skills. Research Report #55. Sept r 1973, o
2. R Riegel, ¥. Dauner & L. Dounelly. Davelopment trends {n the generation end utilsatios of sxsoctgtive
relations for recsll by FMR and non-retardad drent SOUTS test. Ressarch Rsport £34. August, 1973,
22. B, Hoffmes:%er & D. Noorea. The ecquisition of specific refarenca in tha ifnguistic system of a deaf child
of deat pavasnts. Research Report §53, August 1973,
23, W Bert & M. Smich. An foterpretive framework of copnitive gtructures, Occasional Peper #19. Jume 1973,

24, €. Clark & J. Graco. MNFLDS (Minnasota Early Language Developmant Ssguence) Gloasary of kabuses sod 8.
Occasional Paper #18. June 1973, . . e
3. J. lurnure. Interrelations of orfenting response, reaponss latancy and stimulus chofce in children'a learning.

Rasearch Jeport #52. ¥

26. 8. Samuels & P. Dabl. Autcmaticity, veading end mental ratardaticn. Occssfanal Paper #L7. May 1973,
27. 8. Semuels & P, Dahl. Relationships smong 10, learning ability, and reading schievement. Occasional Paper f16.

May 1973,

Buive & J. Ryndars. The early maternal linsguiatic environment of novmsl and Down's Syndroms (Mongolofd)
langnage lesrn ildren. Raessarch Repert #51. May 1973,

28, X

30. W Barc. The process of copnitive gtruoture complexification. Resssrch Report #49. April 1973,
M. 3. Best. Clagsificator 1 t in deaf children: Research on language and
Occasionsl Paper #15. April 1973, dran: Res on_language cognitive development.

32, R. Regel, A. Taylor, & 7. Danner. The affects of training in the use of groUDing strat
and memory capabilities of young ENR chi{ldren. Rcsedrch depoxt #48. April 19;5. SEY 0p the Jeavain
33, J. Surnure & M, Thurlow. The lateacy of forward snd dackward asacciation responsss 1 alabora: ank
Beseareh mport #47. “Narch 1973, ¥ — Tailon task.

Q
* 3. R m b A lor.
E lC Ocmunlr;,mr 6. -

B Aruitoxt provided by Eic:
-



OCCASIONAL PAPER #27

Project No. 332189
Grant No. OE~09-332189-4533 (032)

ANALYZING FOR INDIVIDUAL DIFFERENCES IN EVALUATING

COMPENSATORY EDUCATION PROGRAMS

Patricia H. Krus
University of Minnesota

Research, Development, and Demonstration
Center in Education of Handicapped Children
Minneapolis, Minnesota

June 1974

The research reported herein was performed pursuant to a
grant from the Bureau of Education for the Handicapped,

U. S. Office of Education, Department of Health, Education,
and Welfare to the Center of Research and Development in
Education of Handicapped Children, Department of Special
Education, University of Minnesota. Contractors undertaking

such projects under government sponsorship are encouraged
to express freely their professioral judgment in the
conduct of the project. Points of view or opinions stated
do not, therefore, necessarily represent offical position
of the Bureau of Education for the Handicapped.

Department of Health, Education and Welfare
U. S. Office of Education

Bureau of Education for the Handicapped

19904

- 3

W



o
1.1 Il RESEARCH AND DEVELOPMENT CENTER
J IN EDUCATION OF HANDICAPPED CHILDREN

Department of Special Eduzation

Pattee Hall, University of Minnesota, Minreapolis, Minnesota 55455

The University of Minnesota Research, Development and Demonstration
Center in Education of Handicapped Children has been established to
concentrate on interveation strategies and materials which develop and
improve language and communication skills in young handicapped children.

Th; long term objective of the Center is to improve he language
and communication abilities of handicapped children by means of iden-
tification of linguistically and potentially linguistically handicapped
children, development and evaluation oi intervention strategies with
young handicapped children and dissemination of findings and products

of benefit to young handicapped children.

This paper was supported in part by a grant 0E-09-332189-4533(032)
from the Burea of Education for the Handicapped, ".S. Office of
Education. .

The author would like to thank Robert H. Bruininks and Patricia
C. Bland for help in revising this manuscript. Requestg for reprints
may be sent to Dr. Patricia Krus, University of Minnasgota: Research,
Development and Demonstration Center, 1l Oak Street S.E., Minneapolis,
Minnesota 55455

o NNHos




ANALYZING FOR INDIVIDUAL DIFFERENCES IN EVALUATING

COMPENSATORY EDUCATION PROGRAMS

One important task of educational research is to formulate
more precise ways in which instruction can be variec so as to fit
individual differences in abilities and styles of learning. While
the educator may devise generalized instructional treatments in
pursuit of improved results, these generalized instructional treat-
ments must be supplemented by a search for ways of adapting instruction
to the individual. The importance of this issue is tllustratgd by
the conclusion of many researchers that no single instructional
method or process provides optimal learning for all students
(Bloom, 1968; Cronbach, 1957, 1967; Gagne, 1967).

Most compensatory education efforts do not answer the
question of prime importance, namely which kind of instruction is
most appropriate for which kind of learner. The trait-treatment
interaction (TITI) is a research method suggested by Cronbach (1957)
and recently reviewed by Berliner and Cahen (1973) for observing
experimental effects of treatments on subjects of different aptitudes
and learning characteristics. An evaluation maximizing the
relationship between individual diff;rences and treatments effects,
a trait~treatment interaction study, provides the evaluator and
educator with information about which program is best for different
kinds of learners e¢ven when a no-treatment control group is not
employed. The premise of TTI research is that different

instructional conditions work best when matched with selected
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learner traits, with "trait" defined as any characteristic of the
learner that increases or impairs his probability of success in a
glvei. treatment. The goal of TTI research is to develop alternative
instructional programs which produce optimal educational payoff
among pupils assigned differently to these programs on the basis of
learner characteristics.

Methodolqu of Trait-Treatment Interactions

A TTT study can be recognized by its methodology. To permit
testing a TTI, a study should include a comparison of two or more
alternative treatments for attaining a common set of objectives.

Also included should be one or more measures of individual character-
istics (personological characteristics) such as degree of hearing
loss or anxiety.

After a systematic analysis of 90 research studies designed
to permit a test of TTI, Bracht (1970) concluded that the selection of
personological variables and the nature of the alternative treatments
were the major factors which make possible the occurrence of TTIs.
Bracht suggested that TTIs were more likely to ~ccur when two
different personological variables as opposed to levels of one
variable had-been included in the experimental design. One of these
variables was judged to be highly associated with success in one
treatment, and the other was judged to correlate substantially with
success in the second treatment. Moreover, the correlation between
the two personological variables should be moderately low or

nonsignificant.
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The payoff of a TTL study -is apparent when a significant
disordinal interaction effect is obtained when the treatment lines
with reference to a graph of cell means cross (see Figure 1). An
ordinal interaction (Figure 2) is one e the treatment lines are
also not parallel but they do not cross. When the treatment lines
do cross, payoff is obtained by assigning subjects to different
treatments on the basis of differences in aptitude or learner
characteristics, here called the relevant personological variables.

Cronbach and Snow (1960) suggested that experimenters move
beyond the alternative treatment being merely a minor modification
of some original instructional program. They suggest developing
different treatments such that one treatment relies heavily upon
general ability while the other treatment, designed to attain the
same objectives, relies less on general ability. Where thece
qualitatively different treatments were employed, it was more
probable to obtain a significant disordinal interaction in which
one treatment was better for one personological group of subjects
and the other treatment more appropriate for the other personological

subject group.

A proposed eveluation design incorporating trait-treatment interactions

It seems obviocus to most educators and researchers that not
all children respond to the same instructional treatment, and that
programs oriented to the individual best facilitate educational

growth. Yet in preschool education as well as in compensatory

education, attempts have been made again and again to mold children to the

traditional one-track educational system which subjects all children
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to a program which is appropriate only for some. Most educators

despair of this promoting of the old one-track system, yet it has not
been soundly rejected by preschool evaluators and planners. Evaluations
of compensatory education efforts and other major ameliorative programs

have been conducted in a predominantly quasi-experimental or ex post

facto manner with littlz2 or no consideration of individual differences

in response to instruction. Rossi (1969), Campbell & Erlebacher (1970),
and Campbell (1971) suggest that not one of these programs has been
adequately evaluated, and further, that there was no comparison of the
appropriateness of different kinds of instruction for different kinds
of learners. What usually happens is that the compensatory programs,
consisting of one-track instruction, are made avalilable to the most
needy, and the "control group" is sought among untreated and generally
more able children from the same community.

Then through legerdemain matching, covariance or partial
correlation, these two dissimilar groups are compared as though
magically similar! In this situation, the usual procedures of
selection, adjustment and analysis produce systematic bilases which
actually make the compensatory program look deleterious. The question
of "best for whom" is never answered because 't has not been asked.

Taking into consideration the many practical limitations
imposed on evaluation efforts, the obvious question is: "How does one
conduct an evsluation program of large scope, a major societal
amelioration program, particularly if one wishes to attend to the

kinds of individual differences measured by a TTI strategy?"
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At this time the most plausible solution to this Jilemma
seems to lie in conducting evaluation programs where subjects have
been randomly assigned to experimental and control groups. Thie
argument has been suggested by Campbell and Erlebacher (1970) and
Campbell (1971).

True experiments involving random assignment of experimental
units to treatments while providing for the more powerful and most
generalizable statements about results are also the most difficult
to arrange unless the subjects are prisoners or hospital inmates.
Yet forced participation violates democratic principles. School
administrators are notoriously reluctant to deny help to some of the
most needy to provide for an adequate no-treatment control group,
Although there are quasi-experimental designs which may be employed
where randomization is not possible, one of the authors of the most
well-known books on quasi~experimental design stated that 'detailed
consideration of specific cases again and again reinforces my belief
in the superiority of true experiments" (Campbell, 1971, p. 15).

As an alternative to experimental or control situations, I
propose a situation with at least two attractive experimental
conditions such as two different preschool programs. Using Camptell's
terminology of invited-accepted, invited-rejected and uninvited,
the invited-accepted would be randomly assigned to all conditions
including the no~treatment control. To tap the interaction of

learner characterietics with instruc.ion, the invited-accepted

could be tested and block#d or grouped on relevar' learner
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characteristics, and then, within each block, randomly assigned to

a treatment. This kind of factorial design including learner
characteristic blocks would better facilitate interaction statements
abou*t which treatment is individually preferable. The ideal
experiment would involve at least two plausible treatments and
perhaps a no-treatment control group where all groups are randomly
selected from each of the invited-accepted learner characteristic
blocks. If pretest bias is suspected, another control group could
consist of children invited and parent accepted, excluding a pretest
and using only a posttest, at which time the personological measure could
be administered to facilitate trait-treatmeat interaction statements.
Children who were uninvited because of being more able (e.g., of

a higher socioeconomic status) would be an entirely invalid control
group, covariance notwithstanding.

In case an innovation is in short supply (such as a pilot
compensatory program), the invitation could advertise randomization
as the most democratic means of dietributing benefits among eligible
participants. It mighc also be possible to stipulate on the
invitation that although some subjects may be in a no-treatment control
group one year, they can be assured o>f entry into the program the
following year. One could then compare children who received the
preschool program at either age three or four, and those who received
it for both years three and four.

In most cases it is not enough to block children by location,
race or socioeconomic status, or general ability and I1.Q., as these

factors may not have enough explanatory power. More relevant blocking

ERIC K
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variables include preferred learning strategy, Stronz~st perceptual
modality, receptive or expressive abilities, introversion-
extroversion and other similar constructs. Now is the time for
applied program administrators to incorporate into their programs

the results of "pure" experimental research. The trait-treatment
interaction paradigm presents the framework to apply‘éﬁre experimental
researcé while attending to individual differences in response to
Instruction.

During this procedure it is important to fit learner
characteristics and instructional treatments into a comprehensive,
theoretical structure that logically and empirically relates the
interrelationships among treatments and individual differences.
Perhaps what is most efficacious is a multivariate analysis of the
domain. This permits tentative hypotheses about the nomological
net followed by controlled experimentation and multivariate
prediction techniques to coalesce the data world and the nomological

net and give direction to the logical and empirical relationships

to be sought between hypothetical constructs.
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