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A common practice in the field of learning disabilities is aly-

sis of ability-achievement discrepancies. The reliability of =uch

difference scores is an important statistic ill such decisi making.

In this study, selected ability and achievement devices w re administered

to a sample of 99 low achievers; the reliabili / of vari difference

scores was analyzed. In all cases, the reliabilities were moderately

hi h. Reliabi,lities of differences' for devices normed on the same popu-

la ion and differences for devices normed on different populations

mere comparable, These results are discussed in light of current psy-

ti

chometric practides.

1
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An Analysis of Difference Score Reliabilit W on Three

Measures with a Sample of Low, Achieving oungsters

The U. S. Office of Education, in its final rules and regulations

on Procedures for Evaluating Specific Learning Disabilities (Federal
#

Register, 1977), established criteria to be used in identifying.students

with specific learning disabilities. To 1T identified as learning dip-
,

abled, team members, ust demon rate that hild (1)tdoes not achieve

commensurate with hie or her age and abilit evels in one or more of

seven areas when provided with learning experie ces ap ropriate for the

child's age and ability levels, and (2) the thild'111.. a "severe discrep-

ancy" between achievement and intellectual ability in one or more

seven areas related to communication skills and mathematical abilities

(oral expression, listening comprehension, written expression, basic

reading skill, reading tonprehension, mathematics calculation, and

mathematicl,Vreasoning).

The ruled and regulations do not specify the magnitude of a dis-

crepancy needed to be considered "severe." Yet, diagnostic personnel

regularly use deficit scores'to identify the learning disabled. Con-

iiderable variation exists n the approaches used to identify "severe

discrepancies" (cf. Volume 2, issue 4 of Learning Disability Quarterly,'

1979). Many approaches fail to consider the reliability of difference

scores, a practice strongly recommended by Salvia and Ysse'ldyke (1978)..

The purpose of.this investigation was to ascertain'the reliabiiitis

of difference scores o ained through admibetratton of the Woodcock-,

Johnson Psycho - Educational Battery, the Revised Wechsler Intelligence

Scale for Children.(WISC-R), and the Peabody Individual\Achievement Test'

1

.6



(FIAT). In addition-, we investigated the, extent to which.reliabilitiea

of differences were a function of thp comparability of groffdps on whom

the tests vere standardized.

Method

Sub ects

Ninety-nine fourth'graders froM nine different school districtd

Participated in this study. Fifty of the students had been labeled
\-.

"learning disabled" by their respective school distriqs.. Criteria used

to identify these students differed in the different school,dietricts.

The students were low achievers, as suggested by their average total

score on the Peabody dividual Achievement Test (X .. 91.9, SD',.. 8.78).

Forty-nine of, the students were fourth graders who had not been

idmptified as learniig disabled, but who were selected as low achiesiers

theibasis of having scored below the 25th percentile on the Iowa

Tests of Basic Skills administered during the fall'otthe year in which

11/1-e.

.\--
these da collected.

The ages, sex str ution, parents Mbv4ael status, family socio-

economic status', and fam ly ncome of t he two,groups were not signifi

cantly different.- Ysseldyke, gozzine,'Shinn, and MCGue ( tress)

reported that there-were ifferences of practical signific e in the

performance of the two groups on 49 psychometric measures in the domaini

of intelligence, achievement40:yisual-motor functioning, selfrconcept,

and problem behavror. For purposes of this investigation, the two groups

were combin4 and low achievers. Demographiccharacteristics
t

of the total group of 99, subjects are reported'in Table 1. , .1- .

.----

c,--
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Procedure

Each subject, was admin stared a battery of tests'during participation

in a largei'llstudy. All testing was completed by qualified psychometricians

and occurreb during the sami'period of time (i.e., Jania4 to May). Demo-

Inner able 1 abouthere

N.

graphic nformat'was collet d from the parent(s) of the children and
.. -

ion

. t.

a behavio rating scale(was compl ted by their current teacher. /

Thl,test battery included the WeCheier Intelligence Scale for Chit-

dren - Revised (WISC-R), the Peebody'Individual Achievement Test, (PIAT),

selected,sebtests of the Stanford Achievement Test (SAT),

Motor bestalt Test (BVMOT),t,

Bender Visual-

h levelopmental Test of Visdal-Motor 'Inte

gration (CTVMI), thS Piers-Harri Selfl-Concept Scale, and the Petersoe-s

Quay Behavior Prpblem Chpal 171 s De5riptionsof each of these devices,-.
including information on their chnical adequacy, are included in Salvia

and Ysseldyke (1978). The battery was selected aseae'including those

devices commonly used with LD youngsters.
.. e ' . .

Additionally; seleCted subtests of thelWoodcock-JobAsbn OM Psytho-
. k

Educational Battery were administered,to each stbdent. , Bittery in-
.

cludes 27 subtests desigealto sure .cognitive abilities, scholastic

as
titufies, achievement, and interests. Woodcock L(1978) suggestp that

Battery be used to identif students with "special problems'or dies-
p.

Us" through Sn'alysis of discrepanci s between aptitude and

.1$

ment,iliprctiedure requiring t

We'used all 12 subtists f Part One:
ti

(Picture Vo abulary,'Spratiai,

use of difference scores.

thieve-
.

eats of Cognitive Ability

lationsi Meory for Sentences, Viral-

.

,

"a;
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Auditory Learning, Blending, Quantitative Concepts, Visual Matching,

.6.tonyms-Synonyms, Analysis - Synthesis, Numbers Reversed,. Concept For-'

mation, and Analogies), as 111-ai seven of the 10 Tests of Achitvement

subtests (Letter-Word Identification, Word Attack, Passage Comprehension,

Calculation, Applied Problems, Dictation, and roofing). No subtests
.

from Part Three (Tests of Interes LevePl) were administered.

Data Analyses

C relations between selected "ability," "aptitude," and "achieVe-
,

ment" measures were obtained as were reliabilities of differences4between

them. Actual reliabilities for each device were available in test 'manuals;

those for fifth grade children were used in each instance. Specificallf,'

relationships between the WISC-R, WJ Broad Cognitive cluster scores,

and WJ Aptitude cluecluster sores measured/)(i.e., ability meares) and the PLAT.
/

scores and WJ Achieve nt cluster scores (i.e.,.achievement measures)

were analyzed.

Results__

r.
The correlations between scores from.the various psychometric d1vicea

are,presented in Table 2; the reported reliability for each subtest of

test.(taken from the manuals1 appears n parentheses after the name f

1
each device. In general, the reliabilities were acceptable foemost types \.,.._

of decision mating and tte correlations between scores were moderately
.

' high., The reliabilities (3f4he differences beow n scores'on various

devices are presented in Table 3; most of these are lower than either of

the reliabilities of the tests
4

from which they were derived.

=0
Insert Tables 2and 3 abo t here

I
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Thei-eliabilities of differences between the WJ ability and

achievement measures are quite siilar and are not different from thoseC%-
1;

\--, bet een the WISC-R ability land WJ achievement detrepancies. For the

WJ chievement clusiei, it should be noted that,,/aksome cases, similar
0

----

subtests are grot4ped together to form the different achievement Cluster

scores. For example, Reading is. Comprised.of Letter -word Identification,

Word Attack, and Passage Compr ension bteit scores and Skills is com-

posed of Letter -Word Id tification, Applied Problems, and Dictation

subtest scores. Considerab re overlap eats among the subtests

which comprise the a tude clusters; Antonyms-Synonmhs scores are in-

cluded in all aptitude clusters, Analogies scores are included in Reading

and Knowledge Aptitude cluster scores, Quantitative Concepts scoresnre

included in-Writyk Language and Knowledge Aptitude Clustei scores, and

Visual Matching scores are included in Mathematic8 and Written Language

.Aptitude cluster scores. Additionally, the Broad Cognitive Ability

cluster score IS comprised of all "cognitive fibility",srbtest scores.

The relia ties of differences between the PIAT achievement sub-

tests and, each the ability measures wife alsa relatively similar. It

seems, from this analysis, that no distinct advantage relative to relia-

bility is evidenced in differences obtained through use of the WISC-R,

WJ Battery, and PIAT. In all case, the differences have a'similar

agree of reliability; this in n way suggest that the use of those

diffeliences is a or rec

41

nded diagnostic technique.

/
sCutsion

A common and often rec nded practice for decision making in. the
4,4 .

field of learning disabilities is the identifiabion of discrepancies
t 14

' /
1.

;

I \---

I
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4
within a child's test performance. The importance of this prictice is

underlined by regulations resent in POlft-Ilaw 94-142 (Education for

All Handicapped Children Act). Thiel research was designed to evaluate

*the reliability of difference (i.e., discrepancy) scores for selected
r

psychometric devices administered to a sample of underachieving youngsters.

An analysis of the results indicated that comparab1 4 statistics

obtained when different devices were administered. Ih.ell 'cases, th

reliability ofdifference scores was moderately high (e.g., range 0.52

to 0.93). Similarly, differences in these reliabilities did not seem Co

be a function of the deviceilbn h they were based.
41

In discussing the use of "profile analysis" and 'analysis .of difler-

ence scores," Salvia and Ysseldyke (1978) suggested that theSetasks are

difficult because typically the tests used to define ability-achievement

discrepaseies are.normed on different samples and correlations between

them generally are not,aveilable. The problems inherent in decision-

making devices normed on fferent samples have not been addressed by
4

this resea , howeve , ave aained correlationdebetween testa often

used in king decisions abou crepancies." The reliabilistes of

differen es obtained with to of d fferent norms (e.g., WISC-R and

PIAT) wer similar to those obtained or a devices with one normative

population ( ich these data are useful to

decision make *remains the subject of bo applied an asic research.

1.1

r

. #
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%hie 1 j
L ,

\hic Characteriatics of 99 Low Achieversat

7, 4.1

ChIldt
Sex

4

Childs

Age (months),

Parental

Marital Status Family SES. Family Income

Male Female

75 24

SD

121.50' 4.52

Married Unmarried

54 17

4
4.

p

SD' SD

50,.91 23.91 $21,138, $10,75i

C.

14

a
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.4



Table 2

CorrelatiOnt betWeeli Selected Psychometric Devices.

.1

,

o
,

Achievement Scores
, .

. , i t
, 2

.

Ability

Scores :,,

PIAT

Total

(.89).

. 1--

',

PIAT

Mathematics

(.73)

PIAT

leading

Rec

(.89)

PIAT

Reading

Comp .4Spelling

'(.89)

Alk
PIAT''

*(.53)

PIAL'i

Deihl
Info

L.88)

'WJ

Reading

(.95)

ii
WJ ,

Mathematics

(.91)

WJ

Written

Language

(.94)

J.

Skills

(.95)
.

WISC-R

Full Scale IQ/

(.95)

.44 ( .45 .19

,

.34

4

.06 .50 .36

4

.

.sa .35

.'

.43'

,

WISC-R/.

Verbal IQ

(.93)

..52 / .49 '

$.

.27- .39. .14. .56 .41 ...58 , .41 .51
, 1

.

WISC-R

Performanc IQ

(..89

, .26

d

C

'.05 .18 -.07- .27 .19

,

.31

., ..

.17 :211

J

WJ
.

Broad Cognitive

Cluster Score,

(.'96)
.

;.52 .53
,

.

.29 -

,

.

.48 .15

'
t

.46 . 37

4,

.62

,

.

.42 .

.

. ,

, .56 .

.

WJ -/

Math Aptitipde.

Cluster Stye .49 i

,
.

.27

.

.44

,

. .54

.

.13

,

, ,

.45

,

.38

a

.

. .51."

.
.

..

;

. .

'.40

.

.52,2_,

i

WJ /
keadpig Aptitudd

Cluster Score

/(.9.3)

'

,

.11

.

,38 k

.

.,

.

.43

,

.

.44 .14

4

..

.45

,

.53

- 1

.

.48

.

4 .56

A

11J
!Writing Aptitude

Cluster Score'

(.90)
.

.58 ,

.

.35 .52 .55 .30 .46 42

,

1

.67

-
,

'.45

.

...

.65

.

WJ

Knowledge Ap-

titude

Cluster Score

(.93),,

.61.

.

..36, .52

.

i

.53

..

'.20

.

.

.60 . .61 "y

.

.

.49 .

y
,,,

4

.62

Note. Numbers in parentheses are reliabilities fof each device.

Wilber of subjects 99.
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A
. , Table 3

Reliability of ,Diffiwitce,Sbores for)Selected Psychomet4ic Devices

3.

Achievemelt Scores

Ability, ,PIAr

Scores Total

(.89)

WISC-R

Full Scale IQ

(t95)

s ti

. WISCA

Verbal IQ

C.93)

FIAT'

Mathematics

(.73)

PIA FIAT '

Reldilig Reading tTAT. .

Alec Soap Spelling

(.89) (.53)

'KAT

General

Info

(.88)

.86 .71 .90

4

.69

1

.73

.68 .65 , .694

.83

.29

A
4

'WJ
1 .

: WI ' Written WJ

Reading MAhematics Language Skills

(.95)' (.91) (.94) (.95)

.90

.85 'k

.81,

.91

.88

WISC-R

Performance IQ. . 86 74 .88 .71. .73

p

4

WJ

Broad Cognitive

Cluster Score

(.96)

. 84 .67 .90 .62 .70 .85

.90

`.

.93

.86 .90 .'90

5,

.83

NJ

Math Aptitude

Cluster Score .76

(.86)

.3 .55

5k

.56 .65

5$

.76 .85

\
'.)6

.91 .90

.

.83

NU

ading Aptitude

(Clkster Score

(.93).

. 62 .62 .70 .68'

WJ

Writing Aptitude

Cluster Score

(.90)

NJ

knowledge Apti-

tude

Clu#ter Score

.75 .84 .52

. ,

.59., :59

,834 . 7 . 85 .87

.80 . 87

6 1 .55 .64 .66 .76 .89

.71 .86

.80 .84

Note. qumbers in parentheses are

Number of subjects 99.

iabilities for each device (taken from the respective test manuals).

a
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