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Differential Diagnosis-Prescriptive Teaching:

/

. , - A Critical Appraisal

, ,0
the term "differential diagnosis" refers to the process of

assessing the learning characteristics of a child so that instruction

can be matched to individual learning needs (Kirk'& Kirk,1971, p.1,12;

Kirk, 1972, p. 7). Although, in theory, this could include akly pro=

cedur,e that attempts to delineate a child's specific str,engths and

weaknesses (Ysseldyke & Salvia, 1974), it has'traditionally referred

to those practices that attempt to diagnose abilities that presumably
.

are prerequisite for or underlie academic learning (Mann, 1971; Yssel-
N

dyke, 197304 4 Such general psychological processes include auditory

V-*

abilities (e.g., auditory discrimination and memory), visual abilities;

visual discrimination and Spatial relationships), cress sensory

perceptual abilities (e.g., auditory-visual integration) and psycho-

,

1ir4u)strc abilities (e.g auditory sequential memory and verbal ex-

pression). According to this model, failure to master basic academic .

skills, such as reading, may be tracedito impairments in one or ure

-of
A
these underlying processes or abilities. To illustrate, a childiwho

experiences failufe in school tasks such as spelling phonetically irreg-

.

.
ular wordsp answeririg'sequence questions based on material read, or

. . _ .
. .

copyLng sentences, may be found to suffer from an impairment in a

ba'sic process such as visual sequential memory'(the ability to ordr

a series of items so as to Matelra,previously given model).

3
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The term '''diagnostic- prescriptive teaching," often used in conjunction

with Differential Diagnosis, refers'to tHe.practice of formulating instruc-

tional prescriptions on the basis of differential.diagnostic results.

These prescriptions generally take one of tw9 forms. In one, form differ-

ential diagnostic information is used to generate a program to directly

remediace an underlying ability weakness. In a second form weak abilities

age not remediated; rather, the focus'is on academic tobrgets, sucb as

reading or math, for wht instructional programs are devised that capt-

talize upon the child' attern of underlying strengths and weaknesses,

as identified in the course of diagnosis. An example of the former

approach would be provision of visual discrimination and visual memory

exercises for the child whose diagniris indicated weaknesses in these

areas. An example of the latter strategy would be identification of an

auditory or visual learning pattern s'o that readingiinstruction could be

geared to the stronger modality; r

In this paper the terms differential diagnosis and diagnostic-

prescriptive teaching are'combined as DifferentialDiagnosis-Prescriptive

Teaching (DD-PT) and refer to the psychometric practice of assessing

underlying abilities and devising subsequent Lostruclion in accord with'

%

,ability strengths and weaknesses: Haring and Bateman. (1977, P. 130) ,--
_ .

have de5cribed this approach as the."majority position within the field

of lear'ding disabilities" over thepast 20 or 30 years." The DO-PT label

encompasses a number of Pprocess" models which are fundamentally equiv-

'lent but which have goneiby a variety of names. According to Haring
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and Bateman, "Thin conceptualizaton [the DD-PT model] has been known is

the diagnostic-remAdial ajproach (Bateman,. 1967), ?rescriptive teaching

(Peter,' 1965), ability and process training (Ysseidyke & Salvia, 1574),

psychomettic pKrenology (Mann, 1971) and even task analysis (Johnson,

/1567)." (Haring & Bateman, 177, p. 130).

\-

The Proliferation of DD -PT
a

In meter years special education has witnessed a proliferation of

tests and training programs designed for DD4T. Sabatino (1973) listed

17 asyssment protocols that contain one Or more subtests fOr evaluating

auditory perceptions along with 16 programs that have as a major goal the

'remediation of auditory perception. YSseldyke (1973) and Goodman and

Hammill (19711C1dentIfred.11 tests,designed to assess visual perception,

Rsycholinguistic processes, and motor skills. Keogh (1574) identified

16 authors who have developed visual perceptual training programs.

Several factors may account for this-proliferation of tests and programs.
-

_---,

Resemblance to task analysis. First, in the DD-PT model, the practiCe )
1t . .

of analyzing aqa4mic skills into their components bears a strong resem-

a

blance to task analysis. Task analyti approaches to instructional

Programhiing are themselves quite popular. In the task analysis model
iIi ,

!'specific,behavioral components are identified aad prerequisites for,each

are determined. The strategy is to develop learning objectives such that

mastery of Objectives in the hierarchy (simple tasks) facilitates ,learn-

Trig of higher objectives (more complex tasks)" (Resneck, Wang & Kaplan,

1973, p: .79) Similarly,the DD-PT model holds that academic tasks must

I
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be analyzed into .basic components. Here though, the basic components

Consist of underlying abilities or psychological processes. If weak-

nesses are discoyered at the foundational dr-ability level, they must

be remediated -before proceeding to higher order skills.

Although the task, analytic and DD-PT models appeir to be similar,

we believe that the similarities are quite superficial and that serious
- \

differences exist between the two. The differences between the models

lie both in their level of analysis and their implications for instruc-

tion, With reference to the level of analysis, the task analytic'moder

breaks down larger-general tasks into sets of smaller specific tasks.

These latter tasks are significant-only insofar as they are directly

related to the neit'higiler task. In contrast, the DD-PT model analyzes.

e 1
. 0

academic .tasks into abilities or processes (e.g,, visual memory) that

are seen as significAf.for a wide variety of igPer level tasks. I. .....,

,14

. With reference to instructional implications from the two models,

the task analytic approach maintains,that a teacher needs'only help -the .

child maste--rspecOqc tasks in e hierarchy that have not been mastered.
Ae , .

\ .
1 ,

. , ..

.In the-DD-PT model the teacher is faced with a far more serious challenge--
.

i

to Temediate or strengthen an entire process. This requires that the

teacher demons .rates improvement'or "mastery" of a large 'hUmber of.

specific teaksz teach of0,41Icb are thought to depend upon or tap, that
_ 4

particular process.
4 rill

As an irlotration of the-di, rent implications of.'

these models, suppose that a child encounters difficulty in learning
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to count objects. A task 'analytic Leacher might determine that one

r. .

prertquisite foa_counting objects is recitation of numerals in order.
4 '

In contrast, a DD-PT teacher might formulate the,same problem more

generally as an auditory sequential memory deficit. While the task,

analytic teacher can satisfy the immecliate teaching objective by N

helping the student learn rote counting, the DD-PT teacher, to satisfy

the imMedi'afe.teaching objective, must improve the child's ability to

rr recite lists of spoken events which are-arbitrarily ordered (e..g., color

names, animal names, articles of clothing, ,andrperhaps numbers). Thus

t.a

in the DD-PT Model the teacher is viewed as teaching general abilities,

in the task analytic Model the teader is seen as teaching specific

components of academic tasks. Clearly, these two models, although they
t

appear to,be similar, lead to, very different types of instruction.

Pressure to develop effective reMediation techniques. Besides DD-PT's

resemblanceoto task analysis, another factor accounting for the prolif-

eration of DD-PT tests and teaching materials has been the pressure felt

by specie.] edutators'to develop effective and innovative remediation

techniques. This pressure is due in part to the unflattering outcomes.

, .

of special education efficacy studies, to the financier expenditure

associated with special educational services, and now to regular education's

expectations of effective special education contributions in the Context

of mainstreaming. Older; more global,assessment instruments :(e.g., IQ

tests), although sometimes useful for, administrative actions-(e.g.(, place-

(

ment ofChildren in categorical programs or procurement'of state reim-

bursement for special programs),-appear to be inadequate for planning
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individUalized programi of instr'uction. Effective individual remediation

.0.
requires more specific assessment information (Kirk & Kirk, 19 ).and

.

differential diagnostic instruments appeared to meet this need.

Needs of early childhood education programs. The.DD-PT approach,

with its emphasis on psykhological abilitie, appears also to have

benefited from the growth of early childhood education programs. lnstru-
1

ments. were needed to structure curriculum and evaluate program effects

of such federally funded ventures as Head Start. Since academic skills

themselveS were not to be taught in these preschool programs, some

worthwhile preacademic goals had to be identified.. Linguistic andwer-

ceptual processes became prime training targets since.th9ly were hypoth-.

sized to be essentia -o the future acquisition of aca mic skills

(Sedlack & Weener, 1973). 1

Differentiation of special and regular education. The DD-PT Adel

appealed to special educators because it served to. differentiate their

.

effort from that of regular education. While regular'educators concen-
.

teated on reading, arithmetic, etc., special educators focused on more'

basic, underlying processes. This division helped to clarify the

respective-roles of regular and special eduators, and to reduce potential

terriorial disputes between the parties.

Support from authorities. Support for DD-PT from special education

authorities hes been strong. The following quotations are illusfiative.

The visual dyslexix rarely is able to learn by an ideo-visual

. approach since he cannot associate words with their meanings.



11,

DD-PT: A Critical Appriisal

8

./. 1 .',

He cannot retain the visual image:of 0 whole wrd and conse- \\

'
.

quently needsa more phonetic or elemental approach to reading.:

,(Johnson & Myklebust, 1967, p. 156)

Many children are coming into our schools lacking in basic per-
,

cePtual-motor skill:...We [need] to help the child to build up

the sensory-motOr skills which are required by the morexcomplex

activities of reading, writing and arithmetic. (Kephart, 1960,

p, 16)

The mayor emphasis f the concept of learning disabilities]

is the use of psy hological tests and/or observation for the

. purpose of organizing...a remedial educational program. Such

a programc...is very dependent upon the determination of psycho-

logical abilities and disabilities. '(Kirk & Kirk, 1971, p.

¢ child's learning type--his maximum moaplity--needs to be under-

stood before a particular approach to reading can be determined

for him...Today this determination can be made with reasonable

accuracy. (Wepman, 1967, p..355)

Encouragement from publishers. Publishers of efracational materials

have fodnd it lucrative tOdevelop and market an array of ability assess-

ment instruments and related instructional.materials, New tests and

training materips appear on the market airiest daily.' School systeMs

Invest heavily to purchase DD-PT materials for their special education

programs. Special education teacher trOing pro6rams devote consider-

able resources to instruction-in the philosophy and implementation of

DO-PT assessment devices and instructional materials.

9
1
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We believ4 that the widespread idoption of DD-PT warrants a critical

appraisal of the model's efficacy. To date, experimental studies and '

reviews of literature in this area have focused on isolated aspects of

DD-PT: the present paper is an attempt to_consolidate information in

order.to present a comprehensive picture of the support fOr and efficacy

of the DD -PT model. We will examine the basc assumptions of DD-PT and

evaluate the extent to which data from diverse studies support those

1

assumptions. In producing a review of the DD-PT literature we have found

it both necessary and valuable to draw extensively on other published

rev.iews of particular aspects of the DD-PT model, Therelare several

reasons for this reliance on secondary sources. First, the literature

Avarious aspects of the DD-PT is so extensive that a comprehensive

review-of primary,sources-would be prohibitive. tn addition, it would

be .unwise to ignore the unique and valuable contributions of a number of
ti

scholars to the analysis of the DD-PT literature. Finally, many Hof the

existing reviews lend themselves well to our 'purpose because they present

summary data in tabular fora?, permitting individual reanalysis as

warranted. Primary sourceOwere consulted only when the review articles

were unclear or contradictory, or when studies were reported after the

most recent review.

ASSUMPTIONS BASIC TO THE DD-PT MODEL

2
Underlying the DD-PT model are. several assumptions regarding psycho-

.

logical abilities and their relationship, toscademic Ofills, the measure-

ment of these abilities, and their susceptibility to modification through

1
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training. The five basic assumptions of DD-PT that are presented below

have, been synthesized from various authors: Hamill (1972), Larsen and .

Hammill (1975), Mann (1971), Proger, Crlbss, and Burger (1973), and

.Ysseldyke (1973). Along with each assumption we have attempted to

-specify the kinds of empirical evidence which would be useful in evaluating

.their validity.

Assumption If
Educationally Relevant Psychological 'Abilities Exist

and Can Be Measured

The psychological abilities referred to here are not themselves

directly observable but must be inferred from behaviors which presumably

require the hypothesized ability. 'These abilities are referred to as

underlying in the sense that they are foundational to academic skills.

Each ability hs generalin that it is important for I number of academic

behaviors. In another sense, each ability is.specific in that its

strength may be-,independent of the strength of other abilit1k. Thus,

for an Individual student, it is theoretically possible for visual

reception to be strong but- for visupl memory to be we

Assumption 1 would be supporteeby data documenting the successof

the DD-PT model (either in remediating ability deficits or in accelerating

academic performance by capitalizing on ability strengths) or by data

supporting the reliability Or vaT4dity Claims of the instruimilp fre"

quent,ly employed by the model. In the absence of such data Assumption 1

could be questioned. However, even without supporting data this assumption

1
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cannot be disproyeR:: Itsis impo, S..illle ,tptp:rove that educationally

' v

a

-
.v.,

relevant under 1y i ng' abi 1 Ws's. dto noi. exAit, sin. e i f Jai lure's to measure ,., ...,,,

' - l'.--...4,f,
. .

- "*----)---
-or remediate abilirbewere-dodument4d, they could be attrilAited to the

5

inadequagies of present day' measurement and instructional technology;
,

- . t%-. ,)
These previous failures would not necessarily reflece'tipbn what could

to.

occur in 'he future through improyements jn technology. liev4thele5s,

such fbiAures as those mentioned above should raise doubts about the

validity of Assumption 1. In contrast to Assumption 1 the remaining

. assumptions have been expressed'in tern of existing technology.

11
Assumption 2:

Existing tests Used in Differential Diagnosis are Reliable

4

The DD -PT model assumes,that abilities which underlie academic

learning are stable, non-ephemeral individual traits. .Thus: an in'stru-
.

ment which purports to measure these abilities should result in rela-

tively con§tanf scores on repeated testiRgs or on different parts of the

same' test. If such consistency is not-obs rved, it would naturally.

'raise doubt about the capability of the to t to produce reliable infor-

-mafion on the target ability. For there to be confidence,in.the results
% 4 a .

of diffefential ability tests, or tor *at matter, for the DO-PT-model'

to be employed effectively, it is essential tat these tests-produce a,

_ ...
. ,,..,

picture of perfOrmancethat is relatively stable over -time.

..
The evidence relating to the reliablility Of DD-PT instruments'is

,

straightforward, coming from studies of test-retest reliability and studies
.

x .k ,, .

of internal. consistency. The reliabilitimes associated with a particular

12
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instruMent'must Ai high enough to warrant that instrument's use in

Making educationally significant decisions. Otheirwise,
,

efforts'to

generafeprecise instructional prescriptions would be misspent.

Assumption 3:_
/

Existing Tests Used ,;for Differential Diagnosis afire V_

* P .

.

Validity refers to the extent td which a test mebsurei, Is

supposed to measure.' The validity data generated with regard to'0D-PT

-..-

i-s_classified into Concurrent and predictive criterion validity, diag-
,

nostic validity,and,construct validity. Aftrio09h the rnformation

generated -by examining one type 'of validity is corroborative evidence
,

for the others, each type of validity will be disc ssed separately.

Concurrent Criterion-410day

To asses the concurrent criterion validity of an instrument used

in Differential Diagnosis, dne determines the extent to which ge results
k

obtained with this.instrument correiate with measures oCacademit achieVe-

ment taken at the same time: Since weak abilities are assumed to impede
I

adademic achievement, children who obtain low scores on an ability

measure should obtailh similarly low scores On measures of academic

achievement. Aikewise,.children obtaining scores indicating an abitity-0

strength should, on the average, score high,on achievement measures..-
W

PredLctivt Criterion Validity

Foe a` DD-PT test instrument to have predictive crlter n

children's scores on it should predict their later academic achievement:_

13"
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Evidence consists of.corrlaions- between an ability-measure given at

one t(if'and a measure of academic achievement given at a later time.

In, sinceireak* abilities shiould hinder academic success, children-.

receiving low ability scores thould perform poorly on subsequent achieve-

ment tests, relative to children receiving high ability scores.

Diagnostic Valrdity

This type 15f validity is similar to the concurrent 'criterion type,

except that the procedures for es,timafing validity differ. Whereas

investigations of concurrent validity correlate performance on ability

and'athievement measures, studies of diagnettic validity group students

---------

--a-ctOrding to their perforMance on One measure (ability or achievement)

and then examine their performance on the other measure. To illustrate,

an abijity assessment deviDe is,'said to have diagnostic validity if

children who are .independentlyidentified as poor readers via an achieve-
,

-ment'test also perform significantly worse on that ability measure than

.children identified as good readers.

' Constfuct,Validity
il.

,

-.An assessing thdconstruct validity.of DO tests, attention is

, .directed to the theoretical model upon which the tests are based.

Construc.t validity is the degree to which the test measures an hypo-

thetical variable. Thus, "construct validation reqiui reg. the gradual

accumulation of information from a variety of sources. Any data,,

throWing light n the nature of the trait under consideration and the

conditions af ecting its development and manifestation are grist for
. .

1

3,
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this validity milt" (Anatasi, 1968, p. 115). In the broadest.sense,

all of the previously discussed types of validity can be viewed as

evidthce relating tG'construct validity. in our. examination of

construct validity we focus on factor analytic studies that investigate
.4

the independence of varioussu4tests used in differential diagnosis,

(e.g., the 11 subtests of 'the Illinois Test Of Psycholinguisti, e Abilities

/I

ITPA] and the five'subtests of the. evelopmental Test of Visual
-.L.

%

erception-DTVPD. Since the DD-PT model assumes that subtests of a

larger assessment device-provide information that is_duciaPlifor instruc-

--
.

- .

tional prOgramming,"it is-important to demonstrate that these subtests
. 4

tap different abilities.

Assumptions anoth.4B:

4A: Prescr'i'pt ions Can.13%,__Gnie.rated from Differential Diagnosis

to ReTediate Weak Abilities

4B: Remediation of Weak Abilities Improves Academic Achievement

According to the DD-PT model, failure to acquire academic skills is

the result 9f one or more underlying ability deficits. Application's of
k

the model may take two forms. Assumptions 4A and B relate to the first

form which involves the direct training of weak abilities with"the

intentiop of strengthening them. This accomplished, the impediment to

academic achievement is removed,and the child's prbgress can be ex-

pected to accele'rate. This Aumption would be supported by evidence

that ability training strengthens weak abilities and enhanCes academic

performance.

15
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Is

cri.ptions Can.,Be Generated from AbiLity Profiles to Improve

Academic Achievement, Witty No Direct Training of Weak Abilities'

This assumption, which' describes the second%appli<ation of the DD-PT

model, is really a.comb.i.nation of two'assumptions: Not all children

-- learn best under a single instructional approach. And, secondly, the

approach whieh will maxim iAe the child's educational pro4*s is best

identified firom the child's profile of 5bility strengths and weaknesses,
.

as det&rmined by differential diagnosis. The mcpst common implementation

of'the DD-PT model in this. form involves the Matching of instructional

materials and methodologies to .children's modality, strengths (visual,

. auditory or kineSthetic). Evidence supporting this assumption would

consist of research which indicates that designing instruction in accord'

with modality strength and weakness leadS to more significant educational

gains than does instruction which does not incorporate suchmodality-

program matching.

f

EVIDhiCE RELATING TO THE FIVE ASSUMPTIONS OE'DD-PT
, .

In this section the evidence relating to Assumptions 2-5 is
'l

presented; As mentioned earlier, 4Usumptibn 1 can best p4 Oaluated

by considering the empirical support for the remaining four assumptions.
11''''e--.'

!

.? . .;,,

I
(0) '

Assu9pii-on 2:

Reliabilities,of-615-PT'Assessment'Instruments /C--

1" ,
,

,T.. ...-,,- .

,

A numbtr of tests have been used for differential diagnosis. Among
.,,. . .

-.

thdse most frequently used are the Bender-Gestalt (Bender, 1938), the
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DTVP (Frostig, 1963), Ahe ITPA (Kirk, McCarthy, & Kirk, 1968) and the

Purdue Perceptual Motor Survey (Roach & Kephart, 1966). Other less

frequently used tests include the Auditory' Discrimination Test (Wepman,

1973), the Benton Revised Visual Retention Test (Benton, 1955), the

Dennis Visual-Perceptual Scale (Dennis & Dennis, 1969), the Develop-

mental Test ofVisuar Motor Integration (Beery and Buktenica, 1967),

the Goldman-Fristoe-W6edcock Test of Auditory DiscriVIination (Goldmal,

Fristo, &Woodcock, 1970), Memory for Designs (Graham & Dendall, 1960),

Primary Visual Motor Test (Haworth, 1970) and the-Screening Test for

Auditory Perception (Kimmell & Wahl, 1969).

In summarizing the reliabilities of these instruments we relied on

regiews by Hamill and Wiederholt (1973), Sedlack and Weener-(1973),
.

Waugh (1975), and Ysseldyke (1973) In addition, test manuals were con-
-.

sulted in an effort toobtain reliability information on DD-PT instru-

ments that were not included in previous reviews.,

Generally, two kinds of test reliability are reported. Test-

retest rel.iability measures the stability of scores over time; it is

obtained by administering the same for.m of the tes4 on two occasions

and correlating the scoresifom each testing. Split -half reliability, 4F,

a measure of the internal consistency-of:aest, is determined by

dividing the items in the test into two groupl.and then correlating the

scores obtained on each half.'

Various' authors have discussed the reliability levels conl ed

necessary for a test to be useful.. AnastaSi 0968) prOposed that test

. .
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reliabilities-need be above .8Q. Nummaliy (1967), on the other hand,

suggests that the minimum reliability level shouldbe determined

according to the purpose for which the test ik employed. .For instru-

ments used in basic research, minimum reliability is .80,'but for

.instrtiments upon which importaht educational decisions are based, reli-

abilities should be greater than ,90 and preferably above .55. Since

.
DD -PT tests are employed essentially for ,iducatillhal decision making,

we have adopted .85 as a minimum reliability jevel and .90 as a desired

level--a compromise between the two recommendations. (Remmill & Wiederholt,

-1973).

ITPA
.

*of

Sedlack and Weener (1973), Waugh (1975), and Ysseldyke ,(1973) review

studies which report reiiabilities for the ITPA. The test - retest relies

1)illiity forITPA Total Score,Onges. 4rom .66 to .95, The number of

coeffiiients was not reported in all the reviews, so thrmedian value

is not calculable. Subtest reliabilities are.even more variable, with
.

Visual Sequential Memory yielding the lowest coeff?Cients (.127.71) and

,Auditofy Association the highest (.62-:90). The biferall mediab of sub-

'test reliabilities is .71 (Selack & Weener, 1973). While ITPA Total
1

5 Scoreoreliability'leis acceptable, the subtest yeliabilities are not,

- :

especlefly with test-rcte4st, interyals.\of greater than six months (Waugh,

197). In contrast, split-half reliabilitiesforthe ITPA are generally

satisfactory. - A,1-1 are above' .85, except Visual' Cloture which ranges

from .67 to
t

18
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Qveral 1, test-retest rel iabi 1 i ties the DT P have ranged -.from

;29 to .98 depoluling upon the subtest examined and rade level, of the
.41 '

t, '" I. .. '
t children tested, (Hamnli,li, & 414i ederhol t,: 10-3:, YsSkl

,

e )973). Total

r
Score r e l i a b i l i t y ranges f rom .69- . 98 (median =.. 79 , and" subest re 1

. .

.

ab 1 es range from 29. to .80. The most re li al)! q; subtest is Form.

I

COnstancy (.6j -.80), and tht

e

least 'ire] i able is. lye:Han4- Coordinat ion

.

(.19-.42).
. . ..

As with the 1TPA,, f 're 1 ial?i f i tits are higir than test-

.... .

, .1% 5,

. 1 .. ,...1 -- ., .

,i.,

retest re 1 i ab i-1 i t,i es . .- Overa 12 tht_.sp i t-h

,,

if* reliabil,i%ty. for :Total_
...

Y
.

..

Score has rerigcd Horn .78 to ,.89'...*. 1-rrd0 i dua'l cs'ulatests.1-an9t jr.om

. ,

-... %,,!,1111 ,' . ,,

-
4 o

/
, .

to .96 depend ing,.on the2subtest and the age of 'thop chi 1 ditn te,sted.. 'NTile
.. .

. .
. . , . .,

most cons i steRt subtes t i,5 EA9ure.-Grounck ( :%1,--... 960., and t,hea 1 eas4 con-
. . e

s is tertt i.s Spa t.i a 1 ;Re la ti onsH ps
, 4 ...

, .

, . "' ;

':
..: .

Other Visual Tests . .

l' ' °'. .,
4 '+' ,

I '

40 i N. , .1

Of 'the seven 4rthgr -7Predominar!i it V scrli' pereeptiohiteTts I dent I-

f i ed -by 'Ysseldyke (1973) OT by .us ,4fht Pundue fie] de'd the .highest test=

.

retest, reliabi 1 i ty, coeff ic tent, ( 05) . The Memory. f'pr TeSighs...(Med i an =

i .87) and .the Berph- (.85) also Met:the eniimmm ...tanda rd. The. remaining
. . . . -, .

'' .

. .

. . . .
.

tr>>strunlents either -fell :below the minipum . reli abi 1 i ty level : ttiicago
* .

,

v 0 z .,

est of Visual Discrimination' (.35-.68), Devel,,opmental' Test of Visual-
. ' ,

,

,
,

/ Motor Integration (median .83), and 'the Pr 'miry .Visual -Motor Test (.82).,

S., :1 '

% % ,

or failed to report ahy reliability' level 1 .(Dehnie V i suail JPerceptua 1

.

Sbale).>, Again, split -half r e l 1ati 1 t t i e s tended to, be higher 'than test-
i

Yetest .

1.9 .

40.
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i Other Auditory Tests

Since we could, locate no reviews of the reliability of auditor'y

perceptual tests, we examined selected test manual". Two of three tests

which.focus on auditory perception yielded acceptable

the auditory Discrimination Test (.91)-aqd,theGoldman (.81-.87)_ The
1

third.instruident, the Screening Test for Auditory Perception, reported
)

it no reliability estimates.

Summary of ReliabilityEvidence

Although split-half reliabilities are generally within the accept-

able range, we must concur with Hammill and Wiederholt (1973) that the

test-retest reliabilities of most DD-PT instruments are unacceptable.

Possible exceptions'include the Auditory Discrimination Test, Goldman,

Memory for Designs and Benton. Orily the Auditory Discrimination Test

and the Purdue pe:septual Motor Survey report test-retest reliabilitjes

abo,ip .99. The la\tter estimate'is base on only one study which employed

30 children tested at a one wee{ interval.

Low rest reliabili.ties cannot be taken casually. Sedlack and

Weener (1973) dramatize .the consequences* of the "r = .71" coefficient

of the ITPA subtests:

Suppose that the bottom 30 percent of the first*.iraders in a

school is selected'for a special remediation prog'raM based on their

September score on a particular ITPA subtest; how many pf this

.

.group would be.selected for the program based on retesting five

months'later in February? Sixty-three percent of the group

4 20

elected

I

; '
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in Septemer.woUld als'o be 'Elected in the Februey,testing, but
/

, .

37 percent diagr(osed as "Special"'in September would be classified

as- "regular" in the February testing. More than one out of three

of the judgments made of the first testing would be considered

errors, o tie basis of the retest which corre'ltes .70 (p. 117)

The.reliabilities associated with many of the popular DD -PT in-
.

struments are/too low to justify confiden6e in these measures. While

it is,possible that isolated subtests may be more reliable for specific

populations, it has yet to be Aemonstrated.

Assumption 3:

Validity of Test Results

Validity involves the extent to which a test measures what if is

/..-intended to measure. Research related to DD-PT for each type of validity

described under Assumption 3 is discussed below.

Concurrent Criterion Validity

Concufrent criterion validity is studied by correlating performance

wo or more tests which were given at approximately the same time. A

tes is considered to be concurrently validbif it is highly relAted, to

' other criterion measures to which, in' theg440 it 4hould be related. Since

DD-PT tests are assumed to measure abilities that are crucial fOr academic

success, the "other criterion' 'measures" used to determine their con-

current criterion validity are measures of academic achievement.

To evaluate "the correlational evidence, a criterion of acceptability

{rust beestablished. Mere statistical significance is not sufficient

21
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evidence for validity. Any size correlation, no matter how small, can

/.
be statistically significant if a large &cough sample is employed. The

guidelines for determining how large correlations must be to satisfy

validity requirements are based upon recommendations by,Guilford (1956),

and Garrett (1954): a correlation coefficient of .35 is set as the

minimum acceptable cut off point as evidence of adequate criterion vali-

. dity,,while a coefficient of .30 is considered marginally useful. In

examining the evidence on validity it is important to consider those

studies that control for extraneous variables (e.g., intelligence) which

spuriously inflate correltaion s between specific ability measures and

achievement. We have tried to report*separately studies in'which IQ .

was controlled. A discussion of this problem is presented in the section

summarizing the validity research.

The strategy in summerizIpg validity studies was to consider first

the most comprehensive reviews in each area (psycholinguistic, visual

perception, and auditory perception), and subsequently to examine studies

which were not included in the more extensive reviews. In most studies

reading achievement was the criterion measure, with arithmetic, spelling,

and science achievement examined less frequently. Correlations between

DD-P ssessments and intelligence and other perceptual motor tests are

considered in the section on construct validity.

Psycholinguisiic abilities. Five reviewers focus on the relation-
s

Ship between academic achievement and the 4TPA (Haring & Bateman, 1977;

Larsen & Hammill, 1975; Newcomer & Hammill, 1975; Proger et al., 1973;

22
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and Sedlack & Weener, 1973). :Newcomer and Hammill's review is the most
;mr-

comprehensive, reporting 1152, leparate correlation coefficients taken

from 24 studies (see Tate 1). They located 820 correlations between

ITPA scores and reading performance. Considering the 12 I 1 A,subtests

and Totalcore, only Auditory Association, Grammatic Closure, Sound

Blending and'Total Score showed median correlations equal to pr in.exdoess'

of .35. "The other subtests, including all those measuring visual

processing skills, yielded coefficients which are either not statisti-

cally significant or are so low as to have little practical value"

(Newcomer & Hammill, 1975, p. 734). In the five seudies w4fch partial led

"Insert Table 1 about here

out intelligence, only Grammatic Closure (r = .38) survived as a useful

predictor of reading achievement. A total of 178 correlations were

reported between 1TPAperforMance and spelling'.' Again, only,Grammatic

Closure yielded an adequate correlation (.41), and even it failed to

meet/criterion in the one study which controlled for intelligence. Of

the 154 correlations between ITPA scores and arithmetic performance,

only Grammatic Closure, Auditory Association and Total, Score achieved /

6 correlatilpsabove .35. In the one study which controlled for intelli-

gence no correlations reached the minimum crivrion.

In examining the four Other reviews of-the ITPA only two additional

.studies relating to concurrent validity were found. Primary sources were

consulted in b5,41.1 of those cases. Lovell and Gorton (1968) reported

4112b

23
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correlations of .48 apr.21 between ITPA Total Score and reading age:fo'r

"backward" and normal- readers, respectively. "They did nat report results

for ITPA subtests and reading achievement. Cicirelli, Granger, Schemmel; 111

Cooper, and Holthouse (1971) found that Auditory Reception, Auditory Associ-

ation, Grammatic Closure, and Total Score were.most highly correlated with

scores on the Metropolitan Readiness Test (MRT), r = 60.

Results of Investigations on the concurrent criterion validity of

' the ITPA indicate thAt while individual investigators sometimes reported

satisfactory validity coefficients the preponderant finding (Newcomer &

Hammill, 1975) is that only Grammatic Closure, Sound Blending, Auditory

Association and the Total Score are useful concurrent correlates'of

achievement. Of these,' only Grammatic Closure achieved concurrent vali-

dity when investigations controlled for IQ.

Visual perception. In this section evidence is presented on the

concurrent validity of several tests of visual perception (e.g., the DTVP),

as well as on specific visual perceptual abilities as measured by dif7,

ferent instrument's.

Developm*tal test of visual perception. Nine studies investi-

gating the relation between pePformance on the DTVP and academic perforip

mance were reviewed by Hammill and Wiederholt (1973) and Larsen and Hammill

(1975). These studies reported a total of 204 correlation coefficients.

. A summary of those sesults, reported by subtest, appears in Table 2.

.

Insert Table 2 about here

24.
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All subtests except Eye-Hand Coordination aFe useful estimates of

arithmetic-performance. With respect to reading, however, no DTVP

subtest is concurrerilly valid. The DTVP Total Score may be more highly

correlated with reading achieveMent at lower grade levels. Based,on
>

the correlations from five studies summarzed.in Hammill and WAderholt's

earlier revigw4.1973), the average correlation between reading achieve-

ment and DTVP Total Score was .39 for first graders, .34 for the second

. graders, and .19 for, third graders." Thus, concurrent validity of the

DTVP may be dependent upon the ages and experiences.of the children

tested.

Other visual perceptpal,tests.- larsen and Hammill'(1975) report

the results of 11 studies using the Bender Gestalt, 12 studies using Birch-
_

Belmont-like assessments, six studies using subte#t6 of the Wechsler

Intelligence Scales for ,Chirviren (WISC), and five using the matching

.subtest of the MRT (see Table 2)% These tests appear to hold little,or
a

no promise as concurrent estimates of either reading or arithmetic

achievement.

Specific visual perceptual abilities. Larsen and Hammill (1975)

summarized the .relationships between academic.performance (collapsed's/

apross reading, spellingt arithmetic, and readiness) and four'ouF Specific

visual perceptual abilities as measured by a variety of instruments

(Chicago_Test of Visual' Discrimination, MRT, Perceptua' Achievement Forms

Test, MISC, Memory for Designs, Birch-Belmont-like instruments, BeAder-

Gestalt, ITPA & the DTVP). A number of standardized tests served as

. 25



sir N

111'

# V

DD -PT: A tritical Appraisal

25

achievement,measures(e.g. Aetropolitan Achievemen Test awl the.Wide

Range Achievement Test). Specific abilities considered were Visual

discgimination, visual memory, spatial relations, Aid auditory-visual

integration. They reviewed 60 studies that included 600 individual ,

correlation coefficients (see Table 3). Inspection of the correlatiOns

shows Bather clearly that none of these vi
,4,,

sual perceptual abilities were

a valid indicatq_of academic achievement.

.0sert.Table 3 about here

Thirteen studlesionot appearing in Larsen and Hammill's review were

*.
located in reviews by Silverston and Deichman (1975), Ysseldyke (1973),

Hammill (1972), and Sabatino (1973), and by an additional library search.

We obtained primary sources for seven of these studies.
1

For these seven,

median correlation coefficients were computed between visual abilities

(visivl discrimination, audio-visual integration,copying apid visual -

memory) and achievement (comprehension, tioCabulary, artti'meticAra-1-1-ing,

and writing). Using the .35 cutoff, visual discrimination (42coefficien6)

evidenced concurrent validity with regard to reading comprehension (but

not word recognition), spelling and writing; copying subtests (5 coeffi-

cients) appeared tobe valid 'estimates of reading comprehension and writing

achievement; and audio-visual integrationsubtests (16 goefficievs) werei,

valid estimates'for reading comprehension. While-these studiesreported

correlations somewhat higher than those-reviewed by Larsen tnd Hammill

2G
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(1975): it is clear that ,their addition to the 60 studies contained in

that review would not r'aise the median correlations enough to satisfy
4.........:-.... .:..''' t 4

validity requirements.s, Moreover, none of the seven studies' partialted

out IQ. " G----')

/
, '"v .

We were unable to procure primary sources for the remaining'six
,-,-

G ?
.

2
jtudies. According to,other reviewers, however, the studies tended

4111

tp report coefficients that would not safy minimum validity standards.
IP

am . Auditory perception. Hammill (1972), Hanjmitl and Larsen (1974b),

e.
Haring and-Bateman (1977), Sabatino (1973), and Silverston and Deichman

(1375) Have reviewed studies of the relationship between auditory abi-
.

,

lities and academic achievement. Of these, Hammill and Larsey provided

Die most comprehensive account, reviewing 30 studies that contained a

total of 279 correlation coefficients. Since four of these studies-were

longitudinal, they will
.

be considered in the section cm predictive
I .

, ..
. ..,

alidity.

Auoditory perception tests. Of the,ereqdently used auditory
1

perception tests ( Auditory Discrimination Test, the,Birch-Belmont, Detroit:

,,- ,

,

Attention for Relatea Syllables, ]TPA: Auditory Sequeditial Memory,

.

Roswell-Chall: - Auditory Blending Test, Seashore, and WISC: Digit Span)

- only two were cbreelbtitd greater than .35'with reading: Rosoefl-Chall,
.

1

with general reading h-Belmont. with comprehension (Hammill &

La

,-

1374b). In neither case yeas intellIgenlpartialled out.

f

:10

Spec' ditory perceptual abilities. Median correlptimps,

bltween 'five auditory abilities (additory-visual;rwtegration, sound
p,

,

27*

0,4

p4

- 4
. *'1,.;;0
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blending,auditory memory, phonetic auditory discrimi

V
^phonetic auditory discrimination) and general reading

27

at ion and 'non-

ability were

repor.ted by Hammill and Larsen (1974b), When correlati is were corrected

for intelligence ('as was .done in 63 of the coefficients).

abilities provided useful concurrent estimates of general

no auditory

reading skill.

This was also true when the correlations were broken down b

level. When intelligence was nor partialled out, sound blen

Y grade

ding was

mt.% Table0. Ori.elated above the .35-cutoff with overall reading achieveme
ip

4 report a breakdown of the relationship between the five audi tory

abilities and two reading components: word recognition and comp rehension.

corre-As can be seen, only auditory-wisual,integration achieved a media

-lation of greater than .35 with a.reading subskill.

-4* Insert Table 4 about .here

2' ,
.. .

I. . .a ,

Only'. thr ee studies were located which did not appe4r in Hammill an

i
Larsen (1974b). Lovell and GRfton (1968) reported correlations of .38

and .\p between auditory discrimination( and reading for "backward" and

normal readers, respectively. In 1970, Zunif and Carsen (described in
0

.

Haring & -Bateman, 1977) repor.ted correlations of .54 and .58 between -

.

two rhythm test, and.reading. These same tests correlated only .03 and

.07 with arithmetic. In neitAr of these studies was intelligence

partialled out. Finally, Sabatiao reported that auditory integration

(blendi9.0,nas been shown by Alshan (1965)', to "predict reading achieve-
.

pent 41 restricted populations" (1973, p, 65).

28
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Taken togetnel-, studies investigating the re ionsh10 between

measdies of auditony!perceptual abilities academic achi-evement fail

to demonstrate the concurrent validity of the auditory measures. Lack

of evidence for concurrent validity ig particularly striking within

those studies that control for IQ. -.

Summary of concurrent validity. Results of this-review indFcate

that the ITPA has not proven to be qpncurrently valid with respect to

academic achievement; only GraMmatic Closure and the Total Score coree-

late satisfactorily with academic skills when IQ is controlled. 'Visual

perception as measured by the DTVP may adequately predict arithmetic but

not reading performance. Other visual perceptual tests produce similarly

disappointing results. Likewise,. rnstruments which assess auditory

perception tend.not to serve as concurrently valid.estimates of reading

or arithmetic achievement. This picture remains consistent when one

consider specific visual-and auditory abilities across, tests. Except

for, sound blending ability, which correlated with reading achievement

at the secondary level,-and audio=visual integration, which correlated

with reading comprehension, the nine specific abilities studied are not

valid estimators of academic achievement. The.exceptions may also be

suspect since IQ was not partialled out,of the correlation?., It is

Lifficult to escape the general conclusion that measurement devices

traditionally used in differential diagno4is lack concurrent criterion

idity with respeCt to academic skills.

2;9

I
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While concurrent v'alidityis examined -by correliiing ability and

achievement tests given at the same-point in time, predictive alidity

is determined by Correlating psychological abilitiet measured at one

point in time.(often kinclergarten) with jater academic achiev,emefit.

Ccrrel.atipfts above the .35 Criterion would-raise confidence in the pre-
,

dictive valirity of ability measures.. Barrett (1965a), Hammill and

Larsen (1974b), Larsen and HammiW(1975), Newcomer and Hammill.(1975),

Sedlack and Weener 1573), SiTverston and Deichman (1975) together

examined 29 studies of predictive validity. The interval between ability

and achievement testing in these studies ranged from three months to

three years.

$0'
Psycholinguistic abilities. Four studies

3
were revi,ewed by Newcomer

. and Rammill (1975) in which ITPA performance was correlated with achieve-
.

ment measures taken at least nine,months later. In general, 1TPA

Total Scolie was a useful predictor of general achievement,.

40 As for the ITPA subtests, Audik4r; Association consistently predicted

leading achievement across studiet. Failure to partial out IQ may account

for this finding, given that_Auditory Association appeared to be a con-

valld estimate of ding except in studies which controlled

. AB

for IQ. The pictUre of predictive validity it unclear for other ITPA

1 . t
subtests and achievement measures. +Results from the -//a- nowt studies

Pare in conflict. Hirshoren 41969) found six of nine subtests predictive,

of 'Spelling perfOrmance; but this W.1's not replicated in the Westinghouse

(1969) study. Sjmilar disparities have been noted when arithmetic was

30.
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tKe Object of predistibn. Hirshoren repOrted that eve y 1TPA subtest

uSlly predicted arithmetic achievement; Mueller 9), on the other

hand, found no significant predictors among the sUb ests. In none of tht

studies was the contribution of intelligerice cont oiled. This, along

with the fac,5 thai 'so few studies have been per ormed make it extremely

difficult to evaluate the predictive valfdity'of various ITPA subtests..

Visual perception. Five studies
4
which investigated the predic-

tive validity of. the Bender for academic achievement appeared in reviews

by Larsen and Hammill (1975) and Newcomer and Hammill (1975). Only

reading comprehension had five or more reported correlations with the

Bender. These ranged from .17 to .51 with a. median of .28. The 15

coefficients presented for all types of achievement ranged from .16

to .51, with:a median of .33. It appeared that4he Bender predicted

arithme and spelling performances better than it did reading. In
,

only o e of these investigations was i;telligence*Partialled out. Keogh

(1965) reported that correlations between the Bender and reading achieve-

memt became insignificant when this was done. Keogh expressed the

problems of predictive validity for the Bender.

Cutoff scores defining good bender performance at kindergarten

or third grade clearly identified successful' readers; poor Bender

performance at either grade was nondefinitive for individual

prediction.,...although correlations between the Bender and reading
41.

criteria were of statistical significance, magnitudes were too

small to allow confrindtvidual prediction of reading from

31
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the7,3ender. Individual design interpretationJ(5'r differential
_._ ...

diagnosis [was] not supported. (1965; p. 83)

ighteen studies
5 involving 112 correlations pertaiijir4-to the-.44

pre ictive validitybf miscelaneous visual perceptual tests were
, -,

t

included in the reviews by Birreq (19,65a), Larsen and'Hammill (1975),
, .

ts

. t

Newcomer and Hammill (1175) ", and Silversp3n and Deichman (1975): Table q

t , . 1 .

5 presents our calculation of median correlations from'these gtudieS
,

.. li-k:#
_

.

bptween foUr visual abilities
.

(visual discrimination, auditory-visual % ' ''0
y ..

integration, gross and fine motor movement, and laterality and body
a

..,
. .

.
.

-image) and various achievement areSs-. The only correlation that meets

Insert Table 5 about here

,vali ty st,andords'is between visual di,scrimination and reading.compre-
.

' hension. Since there were only three reported correolations betwien
,

auditory-visual integration and,academic performance, it is difficult

to evaluate the predictive validity of this ability. Intelligence was

not partialled out of these correlations.

Auditory perception. From reviews by Hammill and Larsen (1974b),

LaTsd011ind Hammlitl (1975):, and Newcomer and Hammill (1975), four primary

sources
6 were located which dealt with the Predictive validity of

1
auditory perceptual abilities for later achievement. A total of 26

separate correlatidns yielded a median correlation of .38. Only the

relationship of auditory blending and auditory discrimination to reading

to,

32
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comprehension were examine n enough an'alyse's to be summa izecrsepa-
4 %

rately. Median, correlations were .50 (8 coefficients) and :37 (5ioef-
,.

ficients) respectively. The highest correlations were reported for

reading and the lowest for writing (although the latter is 4agWon
4

Nirilymi few coefficients)'. In%general, these studies suggest th#t

auditory-Oility measures may have sat,i4actory predictive valjdity.

'However, some caution should be exercised since intWigende was not

portioned out in any of the studies.

Summary of predictive validity. ITPA Total Score, certain

TPA subtests, visual discrimination, auditory discrimination and audi-

torY blending a41 appear to *,correlated with various academic skills

beyond the .35 lever. It is difficult, however, to draw firm conclusions

regarding the preNctive validity of various OD-PT measures since so few

longitudinal studies have investigated the relationship between specific

abilities and specific academic skills.

Caution is warranted in interpreting the4rrelation coefficients

presented'in the concurrent and predictive crite.iop validity sectOns.

Cor'elation coefficienti between tests can be infl4enced by many factors,

-Lot all of which'r& related to the true relationship between the

measures,(Proger et al., 1973; Ysseldyke, 1973). Spuriously low or

high correlations could result from several cf--lhe following conditions.

First, there-tends to be much common variationin correlation.coefficients,

A Specific ability may appear to correlate highly with reading' achievement,

but this correlation could be the result of some other factor that is
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being inadvertently measured by the ability test. Since intelligence -,

appears to be corrislated'substantially, both with reading and with

underlying perceptual-abilities, the correlation between reading and

perceptyl ability could be due .to thecommon cldmponent of intelligence.

Second, correlations between.an ability test and a'criterion could be

low not because the abrilty,test is invalid, but, se the criterion

to which it is coMpared is itself invalid. This should not be a major

problem for the studies reported in this section, incettie criteria are
4

generally measures of academic achievement. Third, coefficients are

less'reliable when based on small samples. With small samples reported

correlations may be spuriously high, ordrastically underestimated.

Generallyl-informaton on sample size was omitted in the reviews. In

,addition% correlations tend to be deflated when samples are drawn from

highly homogenous groups with a restricted range of ability. Again, the
,/

reviews tended not to supply specific information on the characteristics

of the research population and sampling procedures. For these reasons
--/ .

we believe that examination of several studies gives a more accurate

picture of DD-PT instrument validity than does any singlefstudy by

itself. Finally, the validity of any teSt. is liMted'by,its

This fact is partiedlarly problematic for the.DD-PT model since many of

the test instruments suffer significant reliability deficiencies as

noted earlier. Without satisfactory rpliabilities, one cannot hope to

demonstrate satisfactory validity.

34
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Diagnostic Validity

The diagnostic valigriy of a test is its ability to discriminate

between..)groups which are known to differ on some other variable, such

as reading skill, presence of a learning disability, race,' or socio-.

economic status. Typically, the diagnoStic validity of ability tests

-has been studied by determining whether or not an ability test differ-
,

.
entiates.betleen good readers and poor readers. Diagnostic validity

is an important consideration because many of the DD-PT tests and

subtests.are used to classify children as educable mentally retarded,

learning disabled; neurologically impaired, educationally handicapped,

etc. Such classifications can have rather dramatic effects-on a

child's life, possibly disqualifying the child from receiving special

education servi ces or, alternatively, resulting in placement in a

restrictive setting, e.g., a special class.

Psycholinguistic abilities. Three reviews of diagnostic validity

concern themselves.exClusively with the ITPA (Newcome & Hammil1,,,1975;

Proger et al., 1973; and Sedlack- 6 Weener, 1973). Newcomer and Hammill

(1975) summarized 24 studies that attempted to determine whether ITPA

performance. distinguished between good and poor readers, Table 6

summarizes the percentage of analyses im which subtests successfully

differentiated groups of_readers. In, the 14 studies which did not

0

Insert Table 6 about here
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control, for intelligence, only Grammatic Closure and SoundBlending

,were successful in differentiating between groups of readers in more

than one-halfof the studies. In the studies that controlled forintelli-

gence no subtest differentiated between groups more than 33% of. the time.

Proger et al. (1973) reveiwed two studies which were not reported

in the other reviews (Dugger',..1969; Gaskins,'1971). Both studies-examined

the power of the ITPA to distinguish good arna poor readers. Neither study

reported significant differences between gobd and poor readers on any

portion of the ITPA. In a recent study Larsen, Rogers, and Sowell (1976)

compared learning disabled children who also had reading deficits with

non handicapped normal readerstion three subtests of the ITPA (Visual and

Auditory Sequential Memory and Sound pending). They could detect no

differences between groups.

Visual perceptua .lities. Studies which attempted to assess

the diagnostic validity of various measures of visual perception have

been identified by Hammill (1972), Hammill and Larsen (1974b), Larsen

and Hammill (1975), Sabatino (1973), SjIverston and Deichman (1975),

and Ysseldyke (1973). In all, 16 siudies7 were located and consulted,

as primary sources (see Table 7).

Of the 37 comparisons which attempted to differentiate-between

good and poorreaders, 19 (51%) were,. successful. This percentage is

reduced to 327% in the studies which controlled for intelligence.

Insert Table 7 about here
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Analysis by subskill reveale, that the majority of significant differ-

ences are accounted'for by auditory-visual integration measures. Overall,

neither visual discrimination, visual" memory, nor,miscellaneous gisual

ability measures distinguished between good arid poor readers more than

36% of the°iime.

Auditory perception. Diagnostic validity of auditory ability tests

has been reviewed by Hammiil (1972),:HaMMill and Larsen, (1974b), and

Sabatino (1973). Many of the studies were not described in detail in

the reviews; thus, primary sources were consulted whenever possible.

Fifteen studies
8
eamined the diagnostic validity of arious

auditory abilities for differentiatIngi,goodfrom poor readers. Overall,

88% of the auditory perception measures (35/ 0) showed signifidant

differences between groups of readers. Even with intelligence controlled,

six of eight measures (75%) were significant (see Tabb 7). Larsen

et.al., (1976) was the single study which attempted to verify the diag-

nostic validity of an auditory test on a population other than'good.

and poor readers. When they compared learning disabled and normal chil-

dren on the AV.itory,Discrimination Test they found no differences.

Summary of diagnostic validity. Neither subtests of the 1TPA nor

. %

most visual perceptual abifhties.(except auditory-visual integration)

possess Satisfactory diagnostic validity for reading. By contrast,

auditory Measures demonstrate goOd diagnoStic validity for reading.

Many instruments frequently used.in differential diagnosis have yet to

3. '7
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be examined for diagnostic val-idify in- academic achleVement areas other

4 .

-
,--- . e: . .

. than reading. Except for. auditory tests, the diagnostic validity of

differential diagnostic instruments 1.s inidequate.

'Construct Validity -

The construct validity of a test can be viewed as the degree to

which the test delineates the dimensions of the theoretical model on

which it is based. Proger-et al., (1973) describe a construct as an

abstract variable, delineated by an individual theoretician, which

represehts an hypothesis of how a variety of behaviors will correlate

with one another. Evidence relating to other types of validity (e.g.,

concurrent) are relevant to construct validity. However, the present
--

discussion of construct validity is limited to factor analytic studies

that describe the psychblogical dimensions of a test, and to concurrent

criterion'validity studies which relate other hypotheticarconstructs,

such as intelligence and perceptual motor ability, to the test in question.

"ITPA. The ITPA is composed of 12 subtests which attempt lo assess

language.performance at two leyesls (representational and automatic), two

channels (auditory-vocal and visual-Otor), and three processes (reception,

association, and expression). If the theoretical model underlying the 11

4

1TPA is valid, then factor analytic studies should distinguish performance

along the levels, channels, and processes. Factor analytic studies of

the ITPA have been reviewed by Proger et al. (1973), Sddlack and Weever
.116,

(1973),-Meyers (1969), and Waugh (1975).

36
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Conclusions regarding the; construct vafidiy of the ITPA differ

..-

depending upon how individual investigators conducted their factor

analyses. Early $tudies examined factor groupings of just the ITPA

subtests Without employing external criteria., Proger )N973) summarized

nine such studies as indicating that the factor analytic slructure of

the ITPA is -much simpler than the moderon which it is based. Besides

a general linguistic factor that is similar to a general intelligence

factor, only the channels dimension seemed(to be clearly distinct.

Sedlack and Weener (1973), who consider 20 factor analytic studies, are

even less positive:

4
The tentative factors that have been identified in factor analytid

studies offer scant support Pbr the channel-level-process model on

which the !TPA is besed....it is difficult to say what. kind Of

factor structure one would predict, based upon the theoretical, .

Rode] of the ITPA...[since] factors which would honor proce5s

distinctions would cut across channels and levels, etc. (p. 12,4)

j

'Waugh (1975) reached an opposite conclusion, that there was indeed empir-

ical support for the ITPA model. Her review included three recent studies
0

which employ.ed not only, the ITPA but other reference tests designed to

measure the same traits as the ITPA.

Waugh's analysis is supported by Newcomer, Hare, Hammill, and

McGetti9an (1974), a primary source not included in previous reviews.

They factor analyzed the ITPA with twenty criterion tests fudged to'

parallel the functions measured by the ITPA, and found ten factors
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accounting for 66% of the'total variance. According to these data, the

ITPA subtests appear to measure independent abilities with the exception

of Visual Sequential Memory, Visual Reception and Auditory Reception.

They also found support for.the level and proCess'dimensions, but not,

for visual and auditory channels. If the "Visual" tests do not'measure 0 :7'

a unique function, this could explain why the auditory tests ofthe ITPA

relate higher than do the visual test to measures'of'academic performance.

A test's construct validity oan also be studied by examining the
---

pattern of correlations between it and other "theoretically related"

- performances. For example, if ITPA subtests correlate highly with

criterion measures to which they in theory should correlate (e.g., Audi-

tory Reception with-reading comprehension), yet have near zero correla-

tions with other criterion measures frorp which-they should in theory

be independent (e.g., Auditory Reception with arithmetic computftiq",

then this would be interpreted as support, for the constructs that the

subtests claim to measure (Campbell & Fiske, 1959,r. Sedlack and Weene.r
16,

(1973), reviewing studies that followed' this stratigy: coniclude that

"findings from each of these studies were quite m4ed, and none showed

exprected'relationships (or non- relationships) between the crtterion

variables and the ITPA" (p. 123). 4$111. - .
.... 3--

. .4 igi,

.
, - .,-

Proger et al. (1973, ) reported data from 24 studies On hey relation-
,

.

.

ships of various measures of intelligence and language scores

.
to the

11111 i

ITPA. Twenty-fiye correlations between intelligence subtests and the

ITPA subtests ranged from .14to .83, with a median of .50. This supports

.40
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th* gAveral conclusion of other reviewers that intelligence may- account
1

for 4 larige Poction 81T the variance in the scores.of the ITPA. The

,consiste4t relationship between the ITPA and measures of, Oktelligence

poses a serious.problem for the studies r lating the ITPA to academic'

v
, skills, since of these studies inteljigence was noi.pareialled

out.

DTe. Since the DTVP. s composed of five sybtests which argljntendeC14`'

to .tap distinct aspects of isual percePtion, this instrument's cons000)

validity would be supported by factor analytic resultthich indicatdd
w

five factor grountngs. Hammill and Wiederholt (1973) reviewed construct

validity studies on the DTVP. They re0Ortthat nine studies tatted td

find five separate perdeptUal factors im the.DTVR, H.jp -fact, leyenstudies

I .

found only one'factor, while the 2ther two s,tudies" found only two" (p/41).

Hammill and Wiederholt also r4ort -fourteen studies44jch correlateil IQ
. .

. . .
.

. .,

measu
it
res'to the DTVP. /"These coefficients. rang ed frqm .18 to -.55, with

.
n.

a mediamil .3 Cor elation between the-DTVP and OBender are reported

Al
:

in three sftdiles, yierWng'eoefficjents of .75,.52 and .6*. Results,

A ..

in gen4ral, do rfoe show the patterns ,of high AMU lbw correlations that.
. *

are needed for constiuctyalidation, and may be accounted for Py a.thrrd'

%

factor common
,

to each measure, namely
t .,

t -. tests. Sabatino (1973) reviews factor analytic studies'

- !

-4 aNsg a n \auditory ability tests. Although not reporting the
._ 4 < .

specific testsused, he-concludesi

Review of- the fact6;ial,work to date:seggests that the aspects

'2
, Of auditory perception'defined as imObttant by any given resgarcher

41



lb

OD-PT: A Cr'ltical Apvraisal

. -

are simply those he 'selected to study. The general lack of agree-

ment' as to the important dimensions of auditory perception bears

X . Aok

out again the coMplitxity of abilities, spbskilts and skills

present in its makd-gp. (p.' 58)

, .

Sabatino also reported /that for three studies, correlations of auditory

perception with ini6gence hOyered,around f$pparently, very ,Igttle-'/

research has addressed tie Construct valrdity-of auditory perceptual

measures.

)1

SUmmar a construct vali

of tests used to measure

.4

. Reviews on conAluct. validity

a

u ling ability,cirovi e mixed resu-VS.

,/.. i .

- gattor analytic studies ,indicate that ITPA performanae is hrghly related'
. _,..

ow
. .

to IQ, but give considerable supporitlifo; the late) and procWi-diMensions
.. ,

/.
, i :-

hypothesized by the ifolde..1. In_ contrast; there exisillno support fbi.the
.

1f)
.

.

.

eirstence of fiv,e indeAnsient perx-eptual, abilities as suggfsted by the

r
, .' l

\. .

tDTVP1..,,,,One' should bear in'mind that even if faCtor structures were found,
k_____
\,.._. ., . ' - , Ars ,

0 .
,

it would not,mean that the test instrument is edkationallc.usefv1,09/r
. L. . f 4 t

. '

Oen that the factor structure was properly named. Indeed., Waugh (1975)
4

.-1Alk has.suggeedthat the !TPA is misnamed and is really a Measure Of coghi-
--w4.-..

.,

.

.-

tyve functioningAorintelligence rather ,khan 9f perceptua4 and psycho-'

I,. 1;7iguistic:i141)dei. 71 '''
._

'1

Agisumption 4A:
17.

Traihing Weak Abilities /

,xCerding to the DO -PT model', chilren who.haVe fail d to develop
, .

adequate perceptual, 'motor, or psychol4nguistic abilities will encounter

Ao

a

.
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serious problems in acquiring basic academic skills, When weak abilities
-16

arerjdeotified, they should be trained or strerdfthened lest thecontinue

to obstruct school progress, 'Major astum ions inherent in this iew are
,,..

...that these skills can be trained and What such training will result in

-'improved academic performance. "-This section will'cOnsider the extent to

which systematic training of underlying aPilisies has been successful in

improving those.abilities. The,effect of ability training onrcademic

achievement Measures will be
w.
destribed in tile next section.

A common
.

areserch Parldigm itracterizes ability training investi-
.

. y
gations. First, xhieldren are identified

.

who perform poorly Moth on an

.... ,

ability assessment and on an academic'measure. Second, somelof tOlse

children are selected to form the experimental.group and are given

ability training; the others serve as a codntrol and receive the "regli4r"

4

program'of instruction. Finally,' after a specified time has passed both

gi.oup's of children are retested on the-original ability test and their

performance is compared. The amount of at?ility improvement is analyzed.
4

as a fdnction of the two tceafmentl.

Perceptual Motor Training f

Goodman and Hammilt-(1- 9-734-. Hallahan and Cruickshank (1973), Hammill

(1912), Hammill et al. (1974), Haring and Bateman (1971), Keogh (1974);

9.1itisius (1972), Krippnet (1973), Proger et al. (1973),Robinson

Sabatino (1973), Sedlack and Weener '(1973), and Ysseldyke (1973) have

all proded reviews of training in different ability areas. These

reviews differ in several fespects other than the specitfc ability area

/-----"
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ofglocus. Some concentratYd onspecific psychometric ability tests and .

attempted to determine if various approaches to ability training had

been successful in improving perfOrinence on these specific tests (Ham6ill

Larsen, Y174a;'Proger et al: 1973; Sedlack & Weener,1973) Others

focused on a particular training program, such as that developed by

Frostig and Horne (1964), and record that program's success in improving

underlying abilities as measuredtrytmerious instruments (Hallahad &
.

Cruickshank, 1973; Haring §i,Bateman, 1977; and Robinson, 1972). Other

reviewers examined multiple- grams ,and their effects on a variety of

tests (Hallahan & Cruickshank, 1;973°.; 10itssila, 1572; Proger et al., 1973;
4 .

41ft

Sabatino, 1973," and Ysseldyke, 1973). ° gM4f",twice,naye reviewers' attempted

,
tp,categoize studies on the basisrofthe popylation studied (Hallahan &

Cruickshank, 1973; Hammilll& Larsen, 1974a4.-t-, Another difference among

62. .

reviews has been the inclination ,of some authors to differentiate between

well and poorly destned studi:s..,finally, s6Zreviewers merely reported

presence or absence of treatment effects,'wtiile-others14>ted in greater

detail h ow particular-treatment itetected particular 'meas'ures, Thete

, -

. . -

.

1

differences among reviews,a)C09: the4.1rt fact 'that do revew was compre-i

.

hensive, have contributed to divergent an sometimes conflicting conclu--

sions regarding the degree of success enjoyeti by ability training programs.`
..-

In an atteMpt to provide a more`` ompiete picture of the training'
. -

.
_ ,

. studies, the following str4tegy was adoptgt. The most c ehensive

'1/4.....
.

reviews are reported first, followedjby studies from other reviews which

,. . .
. '

were not included in. the more comprehensive reViews. . Prioary-sources

i
-

&
..

4110
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X

were consulted Allen reviews presented conflicting informativn dr'lacked
,

.sufficient detail. Since it was impossible to secure primary sourcesin

every such instance, it was sometimes necessary to report the studies

as described in the review. The only studies considered Were those in

which trained and,untrained groups were compared, and in which training

focused on a psydho.logical ability considered important for*academic

achieveMent.
eiv

;able 8 summarizes the'success of training for abilities popularized

by DDeT. Studies are classified according to thi specific training

410
Insert Table 8 about here

program emp loyed and as to the adequacy Of the research design. The

di4erentfationbe.tween well and poorly designed studies was not Ours;

rather,. the "e the judgments of past reviewers. IF& example, to be

'classified as well'designed by, Hammill et al. (1974), a study had to

have an N > 20, co>rol group and training for a minimum of 15 weeks.
.

Hallahan an Cruickshank (1973) classified studies as well or poorly

*designerdeeendibg upon the extent to which a'study controlled (e.g,

random assignment) for potential sources of bias. It is evident from

this table that well designed attempts to train underlying abilities

are characterized by failure; only,24% of these studies show success:'"

Ability training more often appeared to succe ed in the pdorly designed

studies (81. All studies considered, the overwhelming weight of this

711

1
4 5

,
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_research indicates that'underlying abilities* presumed important for

schgol learning are remarkably resistivtAmvimOovement through training
. .

with current methods. 'Significant ability, training effects are observed

on only 4i% sof the measures,

a .

The same pattern is evident for indiVidual training programs. Of

the studies rated as good, Only 12.5% of those employing crostig

training materials report success in improvi.ng visual abilities. To

include poorly designed studies and those not rated raises the success

rais:6'55%, but brings.iwo doubt the validity of the claim to success.

Wel ljeesi§ned studies employing Kephart-Getman procedures.show a 24%

success rate. Succesg rate rises only to 34% when all, Apphart-Getman

studies are included. The. success rate with the Delacato'approach is

0% for well designed studieS and 76.% for all studies. Studies employing

miscellaneous perceptual-motor training programs show a success rate of

only 43%.*

Psycholinguistic Training

Tra4nipg of psyFholinguistiC abilities as by the ITPA has

been *summarized by Hammill and Larsen (1974a) who considere4:39 studies

and 280 separate comparisons of trained and untrained groups. They

categorized results b4 training program, (i:e:, Peabody Language Develop-

ment Kit [PDLK] or a selected activities approach), by psycholinguistic

ability measured, by population studied, and by degree of individuali-

zation (prescFiptive vs. 'n on-i-ndividualiZed, where all children were

exposed to a set program).

46*
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4

Table 9 reveals that neither training program (PDLK vs. selected

activities) produced consistently poSitive resultsArwith success rates

Insert Table 9 about here

genelally below 50%. Similarly, results for the various populations
4

studied indiclite that trainiAl0failed more often than not. Of the

specific abilities sub)jected to training, only verbal expression

MP
appeared'trainable in more than 50% of the studies. Finally, pre-

scriptive approaches were, in general, no more effective than non-
,

individualized approaches.

4

SlimmarY of Ability Training

A. After reviewing over 100 separate e-studies covering a wide range of

auditory, visual and psycholinguistic training programs, one finds little

evidence to support the trainability of underlying psychological abili-

. 'ties. Fewer than 50 of training efforts have Yielded dividends in

ability growth.. This is the case whether results are 'ivmmarized according

to specific PPSining programs, to the degree of individualization, or

to the population5 studied.
0

Assurption 4B:

Effects on Academic Performance,

The crucial test of the DD-PT fiodel is whether training weak

l'abilities leads to increased academic success. The research paradigm
4

r)

4'7

ti
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in studies which address this issue is essentially the same as lhat

described in the previous section on ability training. The primary

difference, of course, is that training' is not evaluated on the basis

of improved ability test scores, but .instead on improv00 performance

on tests of academic functioning (e.g., rea achievement) or some-

times on6measures of intellectual functioning ., the WC).

While Hallahan and Cruickshank (1973), Hammi 1 and Wiederhott

(1973), Keogh (1974), Kleisius (1972), Robinson ( 972), and Sedlack

and Weener (1973) all provide reviews of'this, aspect of DD-PT, the

most comprehensive reviews are thole by Goodmanand Hammill (1573),

, and Hammill et al. (1974).

These reviews cover over 100 separate investigations.A In addition,

five studies reviewed by Keogh (1974) were mot reported in sufficient

.detail for inclusion in this summary and were not available as primary

sources. These'studies (Coleman, 1972; Hop.per, 1962; Morgan, Note 2;

Shearer, Note 3; and Young, Note 4), however, generally reported sig-

nificant effects on some acadeinic measures.

Table 10 summarizes the studies according to type of t

program re.g., Kephart-Getman, Frostig, etc.), type of outcome measure

(e.g:, readiness, reading, IQ, etc.), quality of research design as

judged by the reviewers, the number of measures 'and the percent of

these measures on which eFained groups outperformed untrained controls

(i.e., percent successes).

48
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Considering all studies together, ability trained-groups surpassed

control groups on only 38% of the 116 measures reported. This figure

reduces to 36% when the studies designated as "poor" are eliminated.

Intelligence Measures were least often affected (14) rend "miscellaneous

other" measures most affected (75%). Many of the latter would- not be

considered achievement measures. Reading and general achievement coin-

s,
bined were positively affected only '35$ of the time. When only good

studies were considered, this reduced to 33%.

When the effects on reading-and general achievement are analyzed

by type of training Program, the results fail to support any particular'

approach to ability training. Kephart-Getman,(42%). and "other visual

perceptual" programs (61%) enjoklmore success than do Frostig (17%),

Delacato (20%), auditory pe'rceptual' (33%) or' Rother ability" programs

111 Assumption 5:

Matching Instruction to Learner Strengths

The final issue of concern is whether knowledge of a child's

profile of strengths and weaknesses is useful in planning academic

instruction. This approach is based on the supposition, that aptitude-

. t
V'

treatment interactions exist. Such a stwegy may improve learning

even though the weak abilities themselves are resistant to training.

49
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Jo illustrate, for a child who iS diagngsed as an "auditory learner,"

it is recommended that academic instruction be provided throdgh the

auditory channel rather than through the weaker visual channel' (Johnson

& MyklebUst, 1967; Wepman., 1971; Lerner, 1971).

The standard research paradigm employed in these "modality matching"

studies involves identifying children's strong and weak modalities through

an instrument likethe ITPA. Next, some children receive academic instruc-

tion - through their strong modality while others receive instruction

through their weak modality. Finally,.achlevement is studied to deter-
.

mine if children whose instructional p4 rogram matched their modality

strengths surpassed those whose progrAkilatched their modality weakness.

Arter and Jenkins (1977) and Ysseldyke (1973) have reviewed the

modality - matching research. Arter.and Jenkins' review isthe more

-comprehensive, including 15 studies in which children identified as

auditory, visual or kinesthetic learners were presented with reading

instruction based on auditory, visual or kihesthetic approaches. In

14 of the 15 studies,matchimg instruction with modality strength

failed to produce differential improvement; children learned equally

well whether or not instruction was matched to their strong modality.

In no study involving elementary aged students was the approach

successful.-.,

The consistently negatjve nature of these results casts consider-

able doubt on the usefulness of ability assessments in planning-academic

i.girtrUCt4on. However, modaljty studies to date have been concerned with

-a. 50
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reading instruction; othervecademic areas may be more nable tov

modality influenc,s.

SUMMARY AND DISCUSSION

Criticism of the DD-PT model is based upon philosophical, theoret-

ical, and empirical considerations. In this section the validity of the

five assumptions which underlie the DD-PT model is discussed in light of

existing evidence.

(

Assumption 1:

Existence and Measurability of Abilities,

In some ideal sense educationally relevant abilities may exist

and beopeasurable. However, two major obstacles have thwarted attempts

to identify and assess educationally important abilities. One is

definitioal while'the other-is measurement-related. The terminol

used by DD-PT has posed a significant problem sincorhere is little

agreement as to what is meant by many of the ability labels. For example,

:.,Hammill (1972) in reviewing 33 studies of Pperception" found that some

,authors considered perception as the entire perceptive process from

stimulus reception to cognitive analysis. Other authors made a dis-

tinction betwe "sensation" (receiving stimuli) and "perception"'(the

remainder of the. process)? Still other writers distinguished between

sensation and xognition, with "perception" subsumed under the rubric of

"cognition." Finally, there. are those who distinguish among "sensation,"

"perception° and "cognition.", In the latter case, the processes which`

involve thinking are assigned to cognition, while those dealing with

51
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_nonsymbolic, nonabstract properties of stimuli are relegated to per-
*-

ception. These differences in .terminology not only make communication-

difficult, but also make tests and their results ambiguous, especially

for those attempting to design remediation materials. e

Those attempt,. to support the,first assumption.of DD-PT encounter

another Obstacle, namely the measurement of hypothetical constructs.

Test developers attempt to label their instruments-to indicate the

variable under consideration. When that variable is an abstract concept,

there is no guarantee that the measure actually taps that construct. An

example comes from the ITPA which purports to test psycholinguistic

ability. Waugh (1975), after reviewing the research on reliability and

validity of the ITPA, concluded that the test does not measure psycho-
*

linguistic functioning, but instead measures cognitive functioning, that

is, intelligence.

An underlying ability is assessed by measuring performance on ,

activities which are thought to require the ability,: Unfortunately,

no activity can be considered a pure measure of an isolated ability.

Any assessment task is susceptible to contam,ination'by irrelevant (with

'respect to the target ability) features of the task. For example,

putting shapes in a sequence depends not only on "visual sequential

memory" but also on' the motor ability to physically manipulate the

shapes and the ability to understand the verbal instructions Ilaich

detail the task requirements.
-14

Thus, even though Assumption 1 cannot, in prihciple, be -disproven,

its acceptance would seem to require either an act of faith or empirical
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demonstrations of the efficacy of the DD-PT mode). The latter is the

subject of the next assumptions.

Assumption 2:

Reliability of the Tests Used iin Differential Diagnosis

Measurement authorities suggest that if important decisions are

to be made on the basis of a test, then that test should produce retest

reliability coefficients of at least .85. The median reliabilities of

'the most frequently employed tests for the DD-PT do not meet this minimum

criterion; the median reported reliability for the ITPA subtests.. i5 .71

and for the DTVP Total Score is .79. ' The median reliabilities of many

of the ITPA.and D7 subtests, which are used to prescribe,di'fferent

'kinds of instruction, are even lower. 4teliabiiities of other tests
0. .

,commonly used in DD-PT range from. i5 to .90 with a fnedian of .39.

Clearly, the evidence on roliability of DD-PT instruments does not jus-

tify confidence in iheir continued use as a basis for making important

/A
educational decisions.

Assumption 3:

of the Tests"Used in, ferential Dia

'Instruments employed in DD

nosy s

were examined. in connection with four

types of test validity. earch indicates that while iridividual investi-

gationsfoccasionall report satisfactory correlations, overall-results

have not prove differential ability tests-to-be concurrently valid -with

respect to - cademic achievement. Ex' et Lions include ITPA orammati

.. 4
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. iige

Closure and Total Score for reading' achievement, and the.DTVP Total

Score for arithmetic achieverrient. Studies in'which IQ is controlled

t far fewer differential ability-achievement relpationships than

do slAdies which do not partial out IQ.
1

With regard to the'predictive validjty of DD-PT. instruments, current'

research is difficult to interpret. To begin with,'only a few longi-

tudinal studies have focused upon one instrument, and these 'studies ;pint

an ambiguous picture. Often one study sill suggest that an instrument

meets minimum validity standa, but the next study will give a convary ,

indication. Moreover, nearly all of the longitudinal studies have

neglected to control ,for the contribution of IQ, which itself can account

for an apparent relationship between DD-FT measures and later achievement.

Given these qualifications, it appears that the strongest case for

predictive :faipidity can be made for certain auditory measures (e.g., JTPA
4

Auditory Association).
r

;Studies' of the diagnostic validity of DD-PT instruments_ yield a
.

similar picture. Neither theITPA nollpiscellaneous visual' perception

testa appear capable of discriminating between good and poor readers.

Auditory perceptual tests, in contrast, have pn encouraging record.

There have been few studies which examine the diagnos"tic validity of

undeElying'abilities with regard to academic areas other than reading:

- The results of studies which consider construct validity have

.

yielded mixed results. There is some support for at least twd dimensions

1 .

.

in the ITPA. There is nO empirical support for the five separate abili-

ties hypothesized byFrostig, nor has there been a consistent series of:

54

.

,

. ,

.

,,

4.



$.ft4
0

111P

40

DD-PT: A 'Cri tirca I AppraiSa,..*

54
_

adimensipns delineated f5r auditory tests ir1enef:. -Intelligence

. ,

. . -

4 .

Alipears to be a strong general.factor in most of the tests, sug4esting
?

v

:
..i. .

Ito some 'that. "spec;fiel ablOty.tests are, at' best,' measures of general

pOelleatual ability:.
. .....

°'- Inirstiga0ons of-reliabiiity andvalidity dqnot provide the

,-.
...

' )/ ultimate test of DD-PT, r premise of the'rodel is that these

.
.

.

abilities arcruciat fofora qpic success, that if anlipi
.

lity is weak

if'
.

.

.4 it "can be trained, and
k

that such training v4141 result' Improved acad mic
----11

,.....z.
.

, .
1 .

performance.- If correlations between underlying abilities and academic

achievement were high' they are il*, there would be corroboration
,

.

. 0.- , .

forf.but not,pro6f-6f. this essential proposition, since Correlation does 411,
, f,....-..?

not imply-causation. -Simi larly, if consr.stehr factor were lound in-
- ''''' , 4

Iv .

factor analytic rese4rch,,though for the most,part they were not, it

ifoutld'agalIi'provide corroboratingravidence, Wit not proof of the esetial
, . .

, .
, .

pro ositioci. TO prove:that'the esility training approach is usetul, one -

. .
.

e 9
...' .

mus identify Weaknessei, train them-,,and observe subsequent improvement

t

*

4

V
on iCadimic peetamplance. Or, alternatively, one must identify strengths,

And weaknesses; plan-ifttructfoo in accord with them, and ctietwontrate

tHat-sucbinstructionisdifferentially effective.

IP

Assumption 4:

rte.

of AblilityTraining

. ,

;.There have been many attempts to train specific abilitiss-"Psycho-

Tinguistic, visual` plieptual,, auditory perceptual andmoior abilitie

.

have all been the,'focds of training.. Thg training itself has teen b e

.:-: '- ' - -.,.. , ,, .

,..i . t 440,
.

,,

-.*:". ,..0 , . 5J ,,

416`
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on various thedretical positions r,elated'to the !TPA, eeabody Language . .

0

Kits, Doman-Delacato Methods; Kephar,t-Getman programs, the,Prostig.l.

,
.

Hornesprogram,'and a number of miscellaneous perceptua) motor prograrrli.': if.

, as 0
*..11,

, . ..

s Ability tr g'succeeded about 24% of.-tile time in well designed

---L--___,

/%

Inestfgaefons. it is difficult to escape tie ,conc- lusion that abilities
., .

I

measureEsin differentigl diagebS-is 'ar highly resistant to training by

existing procedures.

&iven this, it, would certainly be sfirprising to find that ability

training.improved academic perfc14-mande. Indeed, the research shows ,

.

that more often- than not sademic erformance is not-improved: kcludi,ng

mr.

studi s.degignated as poorly- designed, ability trained groups` out-per-

formed untrained-controls on roughly one-third of the'academi$ measures ,

ill!! /

.

taken. InArte'majority Ofstudies,'cohtrol groups perform d
/
d'ilw 1 on

0
l

S . both akility and academic measures as did the experimental groin-/
' ir

Thus, Assumption 4 lacks support.

Assumption 52.
..

Diffeletial DiagnosiImprove, Acadimic
..-

.

w s rammin4 .

.

*
4 "',- Advocates of IMP-PT propose that differential agnosis helps the

7e'
, , 1 1

f
4* teacher to terTine.how "a'thild should, be taught`. The particular

constellation of psychologijal abilities i e td(fied throtighdifferen

diagnosis ,is sailto reveal individual lea ding styles which,

1 °

r deterioine'special instructional methodolOgies and materials.

To date there are 14 'reported efforts to improveibeginnr reading
I

-
by matching instructional'materials and procedures to'child 's modality

4 5f.
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strengths. In none of these was rea irl.g instruction imprApved by no lity-
.

instructionaj'matching. In one
lk
study conducted with secondary ged .

students the approach appeared to succeed. Assumption 5 ears to lack.
. o.

even minimal empirical support.

'Reasons for the Lack of-Support for the DD-PT tladel

A number of explanations, have been

general failure to Sort the'DD-.PT

1W could account for this

er 6' Jenkins, 1977; Hammill

6 Larsen, 19744;iiinskoff, 1975; ewcomer et al., 1975; and Proger et allo,

1973)%
I'.

First, the abil training model may itself be invalid. Underlying

abilities m

, p
facto 1

exist as spch, or they may exist but be an unimportant

n instruction.

Another possible explanation for the failure of DD-PT is that even

ir

,though undthying abilities may'exisiiirrid may be functionally related to

achidvement, they produce\anly a weak,effect that is easily masked by

stronger, untontjolled variable: There Are two issues concerning this:

. Abint. First', Minskof..f (1979) and Keogh (1974) argue that aby
(

.

/ ,

<, . training Kas not been successfully demonstrated because of poorly designed
. ,

studies: Thy contend in general, the research suffers from:uncon-

trolled teacher effects, Hawthorne effecto,,experimenter effectsAno
.

.

, .,

double-bli64),Pand subject selecti40 problems. Responding to'this point

NewLomer et al., (1975) argue that tgere would-be even less evidence to E
i

--

support DD-PT jf the research methodologies were impfoved,'since the
I

...

:

I. ,,

uncontrolled sogrces of bia?usually favor the,DD-PT groups. In general,
.....

.te
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experimental subjects received more one-to-one training than bid controls
.

, .

'-experiments tended to be conducted by investigators who expected ito-find
, .

.%. .-

-treatment effects, novelty effects favored ability trained "grItupS, and

,J ... .- ,

regression effects were dftenpot considered. In, fact, the stydies. Ipich

employe. betteSesearch designs less often supported ability training.

Quality of research designs is not a plausab$e explanatjon for'lailure

to demonstrate DD-PT success.

The second issue related to masking variables is that of classroom

.usefulness. If the effects of underlying abilities are easily masked by

other, more robust variables: then attention should be focused on-those -

.
.

stronger variables.
y

4040third explanation for the lack of suppor.i for the DO-PT appro.;ch

is related to, the prescriptive/remediatIo)n programs. Wi.th regard to

Oility training, the instructional programs"themielves may need to be

strengthened, or "abilities" identified for teaining may need to be more

carefully selected. Williams (1977) argues that ability training may be

useful if the abilities are chosen very carefullyo that they are

important components of the reading.tasI41(e.g., sound blending). ,How-

ever, she cautidils against existing auditory ability training programs:

However, ym are not proposing that training in auditory perceptual

skills, generally speaking, will lead'to better.achievement inf

reading. Ttle'lessons from the paste/go or three decadeson the

rel4tiOnship of visual perceptual skills and reading have con-

vinced us otherwise. When we reviewed Several recently developed

%

lir"
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.

and popular auditOry programs (many of which are.listed Or Kass,
Aks.

1972), we were dismaye to find content coverage or-methodology

which, on the basis current knowledge about percePjfa skills

and instructional me logy, was surprisingly poor. -For

example, there is often excessive emphasis on material unrelated .0

to that of early reading skills flia.g.% children are asked to
1

identify the animals who 'make different barnyard sounds). Some

16
times language tas)(s are presented in a context quite different

from that of initial decoding. For example, two voiccepresent

two separate messages concurrently aryl the child must focus his

-.
.. . .

atten;Lon on only one of the conflicting messages.. Sometimes
--...,

--r.,..
, .

relevant.tasks are presentede but in a way,wfilch would tax

' .
.

the child's memory or contuse him. In addition, oneprogram,

dealing with the important skill of auditory. analysis, develops

tasks to a level of difficurty far beyond that required for

initial decoding; some programs prernt what could-be classified

as practice material butno instruction; and blending as a

proces'S is not-taught-in any of,the programs. (pp. 284-1035)

With regard tomodality matching, instructional prOgrams may iQt

ciently emphasize one modality to tUrekclusion of others. Indee0, this

may not even -be possible (Vandeve4land'Neville, 1974) since reading

seeis to require both auditory anisual skills no matter how it is

taught: ..

Fourth, abilities may exist and be.useful, but testt'have not been

developed yet which consistently and accurately reveal lbility profiles.

59'
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The religbilities and validities of ,current DO-PT tests 4re often.

unsatisfactory.

A fifth explanation for the Uck of positivs0P-PT results Involves
; 4

factors relating toindviduaJization of'instruction. Minskoff (1975)

argued that the Db-PT model is effective, but that it has not been fairly
-

tested. ..She points out that one premise of the model, and indeed or

education in gcneral, is that instructio4 must be geared to indivi-

4

dual nee. of each student. Therefore, studies employing Cl erent

populations and treatments should not be compared,' nor should studiei.

which provide oneotreatment to aslaege groupof children be expected to

k4

show overall effects. She also proposes that mast DD-P hniques
A

could really be ex cted to work only with.seveily disab d populations.,

NSomer eX al. (1975) have countered this argument, citing Hammill and

4,0

Larsen (1974a) who failed to locate an, advantage for individualried over

noryindividuajiz DD-PT programs. Newtomeret al. also point ou hat

most test and program developers recommend their products for use wrth

any children who evidence ability deficits,snot just the severely dis-

abled Moreover, ,seveTal reviewers (e g., Hal4lahan, 6-Cruickshank, 1973;

Ham 11 6 Larsen, 19740 have analyzed results by populatton, progrm,

0
and criterion test and still the results remain uniformly negative.

.

While Vle DO-PT model may, 'irt theory, be responsive to different popula-

c tions of,,,learners1 the burden of proof rests with proponents'of the

.
.

.

model (Hammill 6 Larsen, 1974a). '
.. . .. :

ii ',

.
.

.

n lh $ummary, it is not surprising thatDD-PT has not improved

academic achievemcnt, since most, ability

6 0

esse5sment devitei have
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inadequate reliabiliAl and suspect validlty. 'Moreover, dbilities them-

selves have resisted training, and given the low correletions between

- ability assessments and reading, achievement, it' is not svprising that

. --, . ,

modality-inttructional.matching has faired to improve achievemeng
..,,

the repeated failure to support theltaSic assumptions underlying

I.
the DD-PT model casts,dbubC on the model's validity. We do not intend

to suggest that the iS'Iheonetically unable, pr that it may

, .
not one day be effectivery- implemented. Rather, We believe that with _

the current instructional firograms and testy? this model is not useful.

4 A number of authors who have reviewed specific aspects' of the DDJFIT,
,

model have arrived-at a similar conc)usion & Larsen, 197kt; .

k

_ Sedlack Silverston &_Deichman, 1975. and-Ysseldyke, . ,

1973). For.example, with reference to psycholing4iptic training, '

4

Newcomer et al.* (1975) write: / 4 Y.

We1 cannot help but conclude hat psycholinguistic training lziaSed

on ithe Kirk-Tsgood model is not successful because itdoes not

help children to increase their *ability to speak. or understand

,

language, noc does it aid them in'acadeTic skills such as

reading, writingor spelling...the wrong skills are being

remediated. (p. 147f

Unfortunately, this view does,11 represent that held by most

authorities and practitioners in special education. The- -PT model

is preferred by the vast majority of special.educatiori teachers (Arter

& Jenkins, 1977). In a state -wide survey of Illinois it was found that

82% of special education teachers ,believed that they cotild_r and should,

lR
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4
.

. .

train.weak abilities,A94phought that a child's-modality strengths and

weaknesses shoultl be a Major consideration when devising edycational

prescriptions, and 93% believed that their students had learned more

en they modified instruction to match modality strengths. The same

survey provided data to suggest that teacher training programs were,

to' a large degree, responsible for these views and practices. Unsup-

ported expert opinion and teacher training programs resulting from this

. opinion appear ttr.have a direct, deleterious effect on teacher behavior

and an indirect effect on children's learning. Not only are teachers

adhering to an ineffective model, but because they have been per'suaded

that the model is useful, they are less apt. to create variations in

instructional procedures which will result in improved ,earning." We

a ei

'
believe that until a substantive research base for the DD-PT model has

been developed, it i-s imperative to call for a moratorium on advocacy

,
of DD-pT,,on classification and placement of chiHren.c.cording to

differential ability tests, on the purchase of insjrtional materials

and programs which claim to improve These abilities an ton coursework

desi to train DD-PT teachers.

ti
I r

4

0

1
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;able 1
.

Mbdian Correlation Coefficients Bptween ITV6 Subtests,

4
and Measures of Academic 'PerfOrmAce

ITPA subtests
Fieading .

Academic skills

Spellingb Arithmeticc til

,

1

4

Auditory reciption.

Visual reception

Auditory association.
a.

Visual association

Vecbalexpres,i.on ._

- Motor expression

.-

Grammatic closure
.

,

Auditory sequential_memory

Visual sequenttal,Memory
_

: --
'Auditory closure

Visual Closv e

Sound blending

.

Total score '

-.-27,

,

.

'.42

.

.24

.24

.39

21,,

NS

.42
,

.31

.24

.29

NS

.38

%.

a
,

'

.

NS

NS

NS

NS

NS

NS

.41

NS

NS

NS_

As
'..

.1R

*
.30

o
.31

-:24

40

.31

.25

.22

.40

.27'

,.26

NS

NS

. NS_

A

51

AI
...

Nate. Adapted from Newcomer and Hamill (1975).
4 -

a
Based on 820 coefficients.

b
Based on 178 coefficients.

Based on 154 coefficients.

.10
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Table 2 t
141

,

Median Coefficients Depicting the Concurrent Criterion

of Selected Tests of Visualerception

Validity

41.

as Predictors of Academic Achievement

Academic abilities
Visual-perceptual

measuPes 40
Reading Arithmetic

DTVP

Eye hand

Figure 'grsbund

Form constancy

Position in space

Spatial relations

Total

.32

.P

.32

iv.34

Block desin ) NS

Coding .
NS

Bender-Gestalt NS

Birch-Belmont-like
1

NS

r
Metropolitan Readiness Test

..-

hatching

ir

.21

. k-f'

40

.43

.42 4 4,

.51

.2t

.25

4

Note. Adapted from Lar%en and Hammill (1975). The number of all

coefficients contributing to each mediap was -notspecified.

'
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,Median Collicients Deplictip§ the:Relationship Between'

. V i sual-perteptual Abi fi ties' anA Academic Achievement
A 4

V1 suaf-i)erceptua

`414! ity
'Reading'

Memory
- A

Disscrimination

Audio- visual

-,-- -.Integration

'400.1

,

.29

0

NS

.24

Academic achievement

Arithmetic Spell ing. . total

26 :44
. P4S e NS

30 .20 .26,

.26 .24 .28

r--- NS

.

.29", .23' .29

Note,. Adapted frOm Larsen an HaOmii I (1979). The number of
.

.. ._

.. wcoe r cients contributing each mediqin wad' not spec i fied:,fi
...

'

'14 14

at'

0

; '

4.

r...11.-....._
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Table 4

Median Coefficients Associated With Auditory Abilities

and ReadiangPerfPrmance- dr ,0

t

,f

63 t.

...4 'leading ill

y AbrlitY 0
-t
or Word ?'-341a

Recognition' -Comp'rehensiorl

Auditory-visual
10 li.

# * .

integration
,ii.

NS .37

;2

-' . Sound Bleridi-ng .24 ... 'NS

Memory .22 NS ' NS
* I

. ,
.

Auditory DiScrimimation . ..

pg6ngmic
4:26

.
.26 ty ik .17

,,

..*

p , I
A, Auditory.Discriminationl*

nonphonemic .

ot
- NS . NS

Composite
'Reading '

NS

,

3.1

4

o

Note. Adapted filoM 4ammi,11 ang Larsen (1974b).
P

.r%

S.

84

;

1
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Table 5 4
Iletween Specific Visual -Motor .A

)

'Mies
. ,

and ttaler= Achievement'

Yisua1-Motor
Ability'

. , vAl
.

i

0.,
AchieveMent

- Reading
Comprehension' Vocabulary

Writing Spelling',

- .

Visual: OiscriminalioN ,.. 3'.35 (59) .24 (20)

.

,

Ruditory-Visual
integration

Gross:arid Fine.

Motor '..15 (6).

, ,
=t lity and

Body Image'
..,

.15 (2) : _-_

Tot .35 (f03) .24 (21)"

:18 f (2)

.:23i. (6)

.15 (2).

. .

.18 (10) .
;!.

.25 (2)

---a.
--,.

.17 (6)

-.18 (2)
. . ,

.17 (10)

_Arithmetic

%0-
(2)

Iota

.33, (85)

013- (3),

. 1 6. ( 1 8 )

. 1 6 '(6)

27 (112) v.
apiitio?"

We-

Note. -Numberssein parentheses indicatA/he
-1

. median value:i

-

411
A'

.

number of correlation Zoefficispts contrtbating to

I

v a.

1(;
, .



A

%..
fr

00-PT:

fab)e16'
,

.s
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t15

by 17PA ubiests

'
dr,

1,

4

1TPA sObtest
pi...

1:Q. controlled 1.6. not controlled

.4

:4AmOittory reception

VisuaCreception

Auditory association
)

Visual association
,.' ... .0,

,

Verbal, expression ,,

Motor expression

Gpammatic closure

Auditory sequential memory

Visu40 sequential memory

. J. . .
Audity closure

closure,' '

. .

iound blendih4

t. *

l

..4

,

.

...I

.

.

.25,

i....

Z5.

22

11

0-

13
.,.

20

13

-17,

33

,

.

,

at.

8

46

31

15

15-

52

43

36

17

17

57

. "."4.

4

Note. Adapted from Newcomer and %mill (1975). i
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Table. .7
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.

, PerCentage -of Successful' Dis'griminat iPbs, Between Reading

'DD -PT: A Critical Apprai'al ,

'86

Groups

by Various Measures of ViSua 1 Abilities and Audi tory Abilities

#

Type of

ability measure

a

'Percent pf successful discrimlnatioss

IQ not controhled 70:I'Q control led Total

abi 1 i tiesa

Vi sual di scriminatioll

Visual memory

Audi tory-.V i sua 1 I htegr t ion

Miscel laneOUS

Total.

Audi tory ab i ies-t4

_ Audi tory discrimination

A4d1 t y memor y

Sound blending-

10 AUd-i tory reception

Miscellaneous

total
re

0

4,5o (2)

38 (8)

100 (9)

43 (7)

6q (26)

25 (4) 33 (6)

3 (3) 36 (11)
-

100 (1) 100 (10)

27 (11) :10.30 (10)

? (19) 51 (37)

88,

100

PI°

(-8)'

i-(3)

100

'0

(5)

(1)

92 '(13)

75 (4)

100- (3) 'lilt (3)

100 (9) 117 (9)

77 (9) t. . 50 (2) 73'

.88

(11.)

9,1 (32) 75 . (B) 140)

Note. Numbers in parentheses indjc aate the humber pf meZsures upon,

which percentage is-ea/1d: .

Based *upon lf studkes. "1,

)

b
°Based upon- 15 studies.

s

I '
ti

/ 4

1

p

41

1
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',Success of Trainin/g/ Different ial Abill ties. .6
,...

* L . g
-

by Va-i clU ,s Trai.ning Progriams .
'

'
'/

.1111..F

Rty i ewer

'44
h.

Hal lahan

t su -.1ishank, 1973,

Hammi 11 et al.,

1974

Alf
Ysseldyke , 1973

Subtotal

evj ewer %s
4 judgementr

of quality
j_ of research

. Frost g

Nuniber of

measures!
(stud its).

40-At

A

Percent*

sucGess

,

P

G

P

3'./(3)

,8/(8)

.6/(8)

1/(1)

20/(20)

'100

12.'5

75

100

0
55

Kephart Getman

G4icrailmap &

Hammill, 1973

lt . 25/(11) 16.

Hal tahan & t G 6/(3)

erbickshank , 1973' P 6/(2)

N: -1/(1)

G 3/(1)

! 41/(18)

.Keogh, 1974

leleisi6s, 1972

_Subtotal'

t fp

1

a

17

,100

:

'34

Del aca to

4- 4

A '

hrickshonk, 1973, 9,

0

C

Ha lla hah imeswalw

'iribtota1

a TPA %sed
1

4(15) 76

Hdhyrii I 1 & Loeser/

-.1974
.

r .

. , Se111k bWeener,

I

Subtotal,

N

tN

85/(13)

13'/(1)

,..

13/0)

joc

8
I-

,

8

-f,
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Table e Continued
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A Critical Appraisal
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4-

Reviewer

Reviewer's
judgememt,
of quality

of tesearcith

bir of

measures/

(itudies)'

Percent

succesk ,

Miscellaneous perceptual-mow

Hallahan &-
C-ruloksbank, 1973

Hammill, 1972

Keogh, 1-974

4.

'Celsius, 1972

Meikle & kilpateick,%

'1971

Proger et al.,

1973

Robinson; 1972 . . N

'

P

N

Whisler,11975'

Ysse 'dyke ; .1973

,

N

.7/(7) 86

3/(3) 33

3/(3). , 67

1/(1) 100

3/(2) . .67

14/(1) 2a

17/(2) ' 35

. .

2/(2) . WC'', -../t,
.

14/(4) 21 .
- ,-. .

_

, 1/0) foo'

7/(2) '49 .,

72/(28) 43 ip

Grand totals

,Ppor only

Good only
I 1%,

36/(41).

12/f514 )

88. ,

:24

wiewirS categoried research,design as G = Good; P = Poo.r; or,
.

;

Percentage pfoleasures'from thi studies which shov-signi.ficani.;
1

.

differenceStbetween ,trained and untrained =groups:
e ^

N = No Ju ement.

.
JC
Tyl iS the median of

, .

This figure is not included

was not'knowq.

,

the percentages 'of' success across
11,

in the,totali,.since. thetrue success 1-ate

2

9

S
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Table 9

1
. ( 4`

-. J.

Thex,prcentage of Aralyses, by Subgroup, WhichFoynd RsychoXingui,stic Training to be Successful V

or

Subgrdupis

I

1 t

Subjec4,As

ketatded

DisOvaritaged.

Prechooi

Eleiment,ary

pirciach

prescriptive

ihindivitalized

1TPA Subtests

Reception
.

Reception Association , Expression Closure Sequential Memory
11

Aud. Vis. Aud. Viso, Verb. Motor Grammatic Vis. Aud. Vis.
Total k._

'Activities

eiecte

1.01(

.

4 ,

1.

33. 25 13 .33 40 44 - 22

27 '29 59. 50 . 50 29

- 27 27 54 45 t .

2742'. 2)

. 31 25 43 46 ' 57 54 .23

17 17 . 33 57 , 57- '57

32 28' 39 50 3-3 25 20

,

50

t

22 20

33 21 40

33 .
31

X31 29=

.
56

.

29

'.37.

14 50
-v

26 ' 46
--4

als lir
,

29. ,29 38 29 44
' .

5p 29 , 33 25 4,2
, , coo

%.0

27 30 .. 42 . 40 55. 30 e 17 -- JO 18

28 24 48 44 52. , 40 23 20
.

35 23 47 ..0

Note. Adapted frdh Mammil and Larsen 1974a).
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a
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*,



4

9

.
L.

...'' a,
CI. ,
4C .

-Table 10
.

.,

4
. Effects of DO-PT Training Pnoirams on Adivement and isiteitlgence 4

.

..4 %
4.,

4.) 0...

4.1 VIr
L. 1 . Reoding end , Reading and :

t Quality of school readiness gendral achievement4-*
lnteiligence

PC .
Reviewer '

, A

Resbercg
Design

Numbrpof Number of,
Percent ::::rn:Ifil Percent

IP ' measure } / percent measures/

. O.
. 1

(studies)

ullf
(studies& sucrit- 4 (studies)

suecesst

.1

0
Kephart-Detmen

Otherb
Total percent

successes

limber of
measurgs/

Percent All Excluding

(studies)
succasx stub's, poor, studies

Goodson t Nammill,

1973,

Nallaha
Cruickshank, 1973

G 10/(9) . 40 7/(7) 57 6/(4) 0 1/(11v 100

r 1/11) el/(1) , lod
1

A

Keogh, 1974

Klssius,

Subtotals .

N

.

_

.A0

1/(1)

11/(10)

.

0

.
36

sr 2/(1f

t/(1),

11/(9)

.
100'

0

55

..

7/(5) 0

1/(1)

1/0)

7/(5)
,

100

0

71
/::

I

42 41

FrOstig

Nallehan C
fruicfp6enk, 1973

siammi 1 I et al--; 197),

Robinson. 1972

Tsstielykii,.1973,%

Subtotals e

7/(71

1/(1)
,

;

8/(8)

.43 :

, o

- 31. .:

OM

14/(11)

15/(4).

0

7

7

*

.

( 1 )

1/11)

.

0

17 v 17

Me,

1

.1

9
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Table 10 Continued

1114 ewe r

Quality of
Research
Design

i

-Reading and

school readiness

Number of
Percent

neasuresa
(studies)

success

Reading and

general achievement
Intelligence

.011

Other
fotal percent

successes

Number of
measures/

(studies)

Percent

success

Number of percent Number of ,

Percent

(studies)
success'

(studies)

measures/ measures/
success

Al) Excluding

studies `poor studies

Oelacatb

Subtotals

liallahan 6

s Cruickshank, 1973

Nallahip 6
Cruickshank, 1973

Nammill, 1972

Robinson, 1972

Subtotals

P

N

N

Robinson, 1972

Sabatino, 1973

Ysseldyka, 1973

Subtbtalsi

2(2)
1/1(1)

3/(3)

Other visual-prceptual

7/(7) 71 3/(3)

5/(5)' 40

1/(1) 0 1/(1) 0

1/(1) 0 13/(13) 54, 3/(3) 67

4/(3)

1/(1)

5/(4)

5/(4) 40

50 4/(2) 0

0

Auditory percIptual

40 4/(6) 22

67

5'

2/(2) 50

2/(2) 50

5/(5) 80

'1/(1) 100

6/(6) 83

'1/41) 100 .

1/(i) 100 33 36 -

.

a

61

20 0

A

38

95

lir
1.

(-1

1/40 r

.

,

17
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Table 10 Continued

Reviewer

"Intelligence Other
Total percentReading and Reading and

.-.

Quality of school readiness 'general achievement successes

Number of . Number of
Percent

Number of Number of
I

Research
Design measures/

Percent'

SUCCOSS (studies).

All Excluqog

success
measures/. Per""measures/ Ter""" measures/
(studies)

success success studies poor studies
(studies) (studies)

0

=1

°OAK/ability i - I

Klesims, 1972 3/(3) 67 6/(5) "7 3/6) 0

Sedlack 4 Weener, N 1/(1) 0

1973
,-

Subtotals 3/(3) 67 7/(6) 49 , 3/(3) 0 38 38

a.

Totals

All studies G,N,P 28/(26) 39 58/(52) 33 14/(12) 14 16/(14) 75 38

Eakluding Poor G,N Only 2Y/(25) 41 49/(45) 29 11/(9) 0 8/(6) 75 . 36

SrOdies

Note. Percent success is the percentage of measures from the studies which show significant differences between trained and untrained groups.

a Reviewersicategorized research design as G =Good; P Poor; or; N No,414gement.

bOthermeasuces included langUage'
4
social skills, adaptive behaVior, handwriting, naming digits, following directions, etc.
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