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CHAPTER T
THE PROBLEM

Children with learning disabilities (CLD)are'youngsters
who seem to have the necessary assets for success in school
yet are doing poorly in one or mére of the basic academic
skillse. The inferior performance of these children has been
attributed fo specific deficits in the basiq_psfchological
processés: motor; perceptual,ﬂor cognitivef ”Unfortunately,
each child has a unique combination of strengths and weak-
nesses and identification procedures have been complexX and
time consuming. Recent reports indicate that there is a
central Sympfom of,défective attention which is basic to the
specific disability‘exhibited by the child (Dykman, Ackerman,
Clements, -and Peters, l97l)vand that there is a cardinal.
strength of verbal ﬁluency; The present study wés conducted
ﬁo determine whether these characteristics can be used to
differentiate CiDafrom the hofmal learner and the educable.
mentally handicapped.

Short attention span or distractability has long been
clinically conceptualiééd as one ofrthe.core:symptoms of
learning disabilities children (Birch, 1964; Clements and
Peters, 1962; Strauss and Lehtinen, 1947). Recent research

provides evidence in support of this viewpoint (Senf and



Freundl, 1971; Dykman, Walls, Suzuki, Aekerman, and Peters,
1970; Stevens, Boydstun, Dykman, Peters, and Sinton, l967§
Luria, 1961). These-studiee indicate that CLD are lacking
in those specific arousal or emotive supporte necessary for
sustained attention and. that disorders of attention are
particularly implicated in the inferior classroom perfor;
mance of these children. Dykman et al. (1970)xalso suggest
that hyperative CLD appear to be over-attentive te'their
environment, whereas; hypoactive ones are‘under-attentive
‘and . that the net effect of over— and:under;attention on
performance is the eame.

Defieiencies in attention have also been attributed to
the mentally retarded (Baumeister and Kellas, 1968), and it
appears that the overall‘performance of mentally retarded.
children on a task requiring sustained mental effort would
be similar to that of CLD. Therefore, to differentiate CLD
from other populations, 1t seems that one must use - thelr
assets as well as their liabilities.

| There are. indications ehat CLD generally attain scores
on the vocabularyvsubtest‘of the"Wechsler Intelligence Scale
for Children (WISC) which are in~line‘with pheir predicted
level of academicvachievement (Aekerman, Peters;, and Dykman,
1971; Sabatino and Hayden, 1970). The WISC scores‘reﬁorted
in the study of Aekefman et al,ﬂ(l97l)*ehow that the normal
controle were significantly higher than the CLD on the
verbal scaie,IQ, yet ﬁhe CLD had a mean scale score on the

vocabulary subtest slightly higher. than the normal group.



Wechsler (l958),believes that thé‘vocabulary subtest is a
good measure of general intelligence and that it also indi-
cates the amount of verbal information that the subject
possesses and. the range of his ideas based upon experience
and‘edﬁcation° Thus it would seem that archild's perfor-
‘mance of the vogabulary subtest would reflect his ggheral
intellectual abilities aﬁd his Verbal fluency, but 1t would
not reflect his ability té adequately perform verbai skills,
sugh as réading or,spelling. It appears that the CLD'; |
expressive vécabulary,'jﬁst as with the'normal child; is
commensurate with his intellectual abilities.

In this paper, data shall be preseﬁted'from the word--
naming task, which is similar to the fifth subtest at the
ten year age level of the Stanford—Biﬁet Intelligehce Scale,
Form L-M (Terman and Merrill, l960)jand from the WISC Vécab—
ulary subtest (Wechslér, i9h9)j The word-naming task is a
free response task that requirés the child to name as many
words as hehcan. Factormanaiytic studies of the Stanford-
Binet denote that this task requires the same mental
processes that a vocabulary task requires (Lutey, 1966;
Sattler, 1965; Valett, 1956). Howe ver, the/structure is
differentg Rather than the envifonment prpvidihg the
stimuli for each response, after the instructions are under-
stood:and the initial response given, the child provides the
stimuii for each sﬁcceeding response. Any lag in attention
will affect the pfoductivityo (The word-naming task, as a

measure of the CLD's basic deficit, combined with the



vocabulary subtest of the WISC, as a measure of strength,
should provide a basis for the discrimination of CLD from
the normal and retafded populations. It was expectéd that
the normal child would perform well on both thesé.tasks,
whereas the retérdate would perfdrm pooriy. It was fufther,
hypothesized thét the CLD would have a longer start latency,
a longer mean péuse timé; a shorter overall tiﬁe, a lower:
vocalization-pause ratio, and fewer words on the word-naming
task, falling significantly below the means of the normal:
group, and that the CLD would attain a scale écére on the
vocabulary test that wés significantly above the'mean of the

educable mentally handicapped group.



CHAPTER II
METHOD -
Subjects

Ten boys with learning disabilities(CLD)Vﬁﬂ%acontrasted
with 10 educable mentally handicapped (EMH) and 15 normal
boys. The subjects were obtainéd from sduth—central United
States public schdol systems and came from adequate homes
and were in gcod physical health. As there is the bossi—
biiity that CLD begin to cognitively compensate for their
disabilities after the age of ten (Ackerman et al., 1971;
Sabatino and Hayden, 1970; Dykman eé al., 1970), the chil-
dren ranged in age from 7 years 6 months to 9 years 6 months.
The means and standard. deviations were:- CLD--X 8.638,

SD .655; EMH--X 8.738, SD .610; Normal-—X 8,368, SD .396.

The criteria for inclusion iﬁ a group were as followss:
CLD~~those children with a‘defigiency in learning attaining
aﬁ IQ of 90 or above on-either.the verbal or performance
scalé of the WISC and who are free from pervasive motor,
visual,; hearing or)emotional impairments; EMH-~those.
children falling within the range of 50 to 75 IQ; NORMAL--
those childrén falling within the range of 90 or ab&ve iQ
with no sefious»problems in school achievement or behaviér.

The CLD and EMH boys had been previously tested by either

5



the school psychometrist or a psychologist, and they were
all attending special classes. Teachers were asked to iden-

tifyy the normal boys who met the required criteria.
Procedure

Test Stimuli. All Ss were-given the word-naming task and.

roabulary subtest of thevWISG.’ If the WISC had been given
to the child within the past 18 months, the:voeabulary
scaled score attained was used. The Stanford-Binet form of
the Qord-naming task has a one minute time limit. It was
felt that to accentuate any impefsistance of attention the
child should be allowed to respond as long as he was able,
but this type of-procedure leaves the decision of when the
child has finished responding to the subjective judgement

of the experimentér. Thus the child Was stopped after his
first ten-second pause following continuous response for one
minute. Based upon a pilot study; it was found that this
controi prdvided uniformiﬁy and. economy while alloﬁing for

a measure of variability in the total time responding across

children.

Presentation of Word-Naming Stimuli. Prior to the experi-

mental task each>¢hild was familiarized with the experimental
setting and thén seated at a table in front of a microphone.
The child was encloséd by a screen which limited the stimuli
from the immédiate‘enVironment. The followiﬁg taped instruc-

tions were played to each child:



I want to see how many different words you can
say. Just any words will do, like "clouds,":
"dog," "chair," "happy."™ I am going to record
on this tape recorder what you say. When I .say,
"Go," you say as many words as you can. Do you
have any questions about what I want you to do?.
(Stop tape player and answer any questions.)
"Ready?" (two sec, pause). "Go!'" )

Recording Word-Naming Responses. The Ss' responses were

tépe recorded using a high quality microphone and a Sony
model 850 tape recorder. All recordings were made at a tape
speed of 7% i.p.s.. The recorder picked up the warning sig—b
nal, "ready," the reabtion signal, "go," and the child's |
responées on ﬁhe same channelf The recorded samples were
later transferred to a Bruel and Kjaer power . level
strip—chart.recorder, model 2304, for obtaining latency,
vocalization, and pause measurements. Signal amplitude
settings on both the_Sony tape recorder and the_Bruel and
Kjaer recorder Were uniform for all S's taped responses.>

Paper speed was 30 mm/sec.

Measurements

Vocabulary. Vocabulary was defined as the attained scale.
écore on the WiSG»VoQabulary subtest. It .was éssumed that
this measure»reflected the_vefbal fluency and general-intel—‘
leétual ability of each childo The reliability coefficient
of the WISC vocabulary subtest for age 7% is .777(Wechsler,
1949) . | | | |



Word-Naming Latency. Word-naming latency was defined as. the

time (in mseé);from the midpoint of the reaction signal,
"Go," to the onseﬁ of the first response. The reaction
signal was identified én the Strip—chart recording as the
point of a sharp incfease in the amplitude from the base
line and a return to the base line. .The onset of word pro-
duction was identified as the initial increasé in amplitude
from the base line after the offset of the reaction signal.
To obtain measurements all,stripuchart recordings wefe care-—.
fully monitored visually While listening to the auditory
signal from the tape recorder. All respirations or sub-
vocalizations which were printed out as signals were
mohitofed out.. | |

As this was a free responding task after the initial
response tb the reaction signal, only one latency measure
was taken for each child. Thus additional precautions were
taken to be certain that each éhild understood/the instruc-
tions and was prepared to réspond ﬁo the task. As thé
maximum readiness to respond is attained in about;one to two
seconds and deéreases thereafter (Woodworth énd,ScthSberg,
1954){‘the warning interval used wésaapproximateiy two
seconds. This measurement reflected the preparatéry set or.

state of alertness of the child to an environmental stimulus.

Total Words. Total words was defined as the total number of

fully inflectéd, separate words uttered by the child. Ques-
tions, sentences, and non-words were -monitored and measured

out. Giggling, subvocalizations and the like were not



counted as words but were included in pause time. Total
words represented the child's focusing and vigilance

abilities.

Total Time. Total time was defined as the time (in sec.)
from the midpoint of the reaction signal to the offset of
the vocalization of the last word. This reflected the sus—

ceptibility to fatigue of the child's attention.

Vocalization Mean. The vocallzation mean was the total time

(in msec) spent vocalizing divided by the total number of
words. Each vocalization was identified on the strip-chart
recording as thévpoint of.inérease in the amplitude from the
base line until its return to the base line. The distance.
between these poinﬁs'was the measured time of vocalization.
The measurement represehted the average length of time it

took a S.to physically produce (articulate) a word.

Papse Mean. The pause mean was the total time (in msec) of
silence divided by the number of pauses. Each pause was
identified oﬁ the strip-chart recording as the distance
between the offset of one vocalizatign and the onset of the
next. This méasure reflected the average time a S took to
retrieve'a word from long tefm memory. - It was assumed that
it was affected by attenfion, search time, the set of

responding chosen by the S5, and preparation to phonate.

Vocalization-~Pause Ratio. The vocalization-pause ratio was

the ratio of the total vocalization time to the total pause



time. This represented the relationship of the length of
time neceséary toﬁvocalize words to the length of time
necessary for the S to prepare-to‘phonateu;the higher the
ratio the more productive the S-was in his responding to

this task.
Statistical Analyses

The statistic used in the present study was a multi-:

variate discriminant function analysis. This analysis

10

provides a discriminant function for each group of Ss (CLD,

EMH, and Normal) based on a weighting system of the seven

predictors (WISC vocabulary and six word-naming variables)

which maximizedbthe variance among the ﬁhree groups while
minimizing thevvariance within each of the three gfoups
(Cooley and Lohnes; 1962). |

K Results of this analysis were used to assess (a) the
differences.between the mean‘vectors for therthree groups,
(b)=the order: of importance.of the Variabieé in differ-
eﬁtiating the three groups, énd,(c) the proportion of Ss
statistically classified into the same group as they were
originally diagnosed (CL‘D, EMH, and Normal). |

The differences améng the mean Vectors for the three

groups were éxamined‘using the U statistic (Wilks lambda
criterion), transformed.into an F statistic with p and
’n'; p - 1 d.f. (Rao, 1952) where p equals the ﬁumber\of

variables and n equals the total number of Ss in any one

group. Since the discriminant function analysis indicates
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the order of selection of variables in discriminating be-
tween groups, an F-ﬁest with 1 and . n —‘g - P d.f;bwas used
at each step to determine if each of the remaining variables
contributed significanﬁly (p< .05) in acecounting for the-
variance tﬁat remained. As an example, after the variable
that accounted for the most variance. among groupé was deter—=
mined, ﬁhe second variable was the one which cbntributed.
most to the prediction system already containing‘the best
single predictor.

In addition to the overall three group comparison,
three discriminant function analyses were used to évaluate
differences among the.three possible pairings of the groups

(CLD vs. EMH, CLD vs. Normal, and EMH vs. Normal).



CHAPTER IIT
RESULTS

The overall statistical hypothesis of no significant
difference between the means of the three: groups on phe |
seven variables was rejected. Table I contains the-means
and standard deviations for all se&en variébleé for the EMH,
CLD,.ahd Normal groups. The variable that statistically
diécriminaféd among the three groups was WLSC vocabulary
(F%36.95h, 2,32 d.fs, p< .Ol),v The EMH groué mean was
significantly lower than the;CLD;or Normal groups wiph no
significant differenée'between’thé CLD and Normal group on
thé vocabulary variable. | H

| In the comparison‘between the CLD and EMH groups, WISC
vocabulary (F=29.241, 1,18 d.f.) discriminated at the p< °Ol
level of significahce° .Using this single variable for
classification, 9 of the 10 CLD Ss and 10 of the 10 EMH Ss
were correétly classified. The initiél F to enter wés signi-
ficant at the .O5ilevel or lower‘fdr all variables except
word-naming latency and total time (see Appendix C fbr F-to
enter at step,number.o),

In the comparison between the CLD and Normal groups,
two Vafiables significantly discriminéted. These Qere

word-naming latency (F=8.349, 1,22 d.f., p<.0l) and total

12



TABLE T

GROUP MEANS  AND STANDARD DEVIATIONS

~OF. WORD-NAMING AND VOCABULARY .

VARIABLES -
Variables i o CLD Normal
a5 X SDh X SD X SD
WISC Vocabulary L. 1,00 2.54L7 10.400 2el12. 10.866 915
Word-naming latency (sec)  2.050 1.430 1.473 .838 1.015 o514
Total words 15.800 7+510 25,600 14.151 37.333 13.746
Total time (sec) 70.903 18 24,0 -89.296 23.74L2 103.871 33 229
Vocalization X (sec): 612 124 <740 136 . 709 .06
Pause X (sec) . ‘ L .589 2.390 2.698 _19118 2.323 1.016
Vocalization-pause ratio .158 . 062 .328 2160 .353 .110

€1
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time (F=6.643, 1,22 d.f., p< .05)5 Using these two varia-
bles, 8 ofvtne 10 CLD 8s and 13 of the l5»Nofmal.§s were:
correctly classified. | |

In the comparison between the Normal and. EMH groups,
WISC vocabulary (F=82.284, 1,23‘d.f,; p<'.Ol) discriminated
thé two groups. Based upon this single variable, 15 of the
15 Normal §s and.lOvof phe 10 EMH Ss were correctly classi-
fied; The initial F.to enter was Significant at least at
the .05 level for all seven variables (see Appendix C).
(See Appendix D for che frequency distributions cf prcbabil—_

ities of classification for each of the four comparisons.)



CHAPTER TV
DISCUSSION

The most important contribution of this study is the
indication that the éharactérigtics of verbal fluency and
defective attention can be used to help discriminate CLD
from the normal and EMH learner. The methods used appeér'toA
offer promisevas a meéns of screening these children.in an
economical and reliable manner.

The overall inferior.performance of the EMH group
appears to have accounted for most of the significant differ-~
ences in the comparison among the three groups. It appears
that the deficit in general intellectual abilities of EMH
had a-substénﬁial effect on the ?erformanée of this groﬁp.v
It is diffioult to determine which factor, retardation or.
defectivebattention, exerted the most infiuence on the re-
sponding of thevEMH:on the wordwnaming_task, It is possible
that both vocabulary and word-naming are functionally
related to intelligence within the retarded population, In
all,comparisdns in which the EMH group was involved, vocabu-
lary was the‘bést and only predictor necessary to correctly
classify 100% of the EMH. In the éompafisons with CLD and

normal controls, the proportion of these Ss correctly
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classified was 90% and 100% respectively. Vocabularyclearly
discriminated EMH ffom‘the'other two' groups. - |

It appears that a child with a low vocabulary score
will do poorly on the.word—naming task. ’It is‘possible that
his verbal fluency is such that his responding to any verbal-
task is poor. However, uhen a child with apparent verbal
fluency, average. or above vocabulary seore, does poorly, it
would.seem that some other factor is exerting au influence.

The similarity of the means of the CLD and normal .
groups on the vocabulary variable provide uhevopportunipy to
examine the effectiveuess of the:wordunaming measurements to
discriminate between these groups whiie holding constant the
verbal fluency or intelligence factor; In the compsrisen
between these two,groups,.word-naming latency and total time
were selecﬁed as the best predictors. It was assumed that
latency reflected the child's state of alertness to an en-:
vironmental stimulus and.thaf total time reflected the
ability of the child to focus and to maintain his vigilance.
to the task; As aierting, fecusing, and uigilance are the
essence of attention, it appears. that the longer/latency and
shorter totai time of the CLD groupvas compared . to theuormal
group 1is ihdicative of defective.attention. It also seems
that this deficit ean be used to discriminate CLDLfrom
normals.'

Senf and Freundl (1971) found that learning disability
children are heavily auditorially preferaut, and that it is

possible that this preference indicated that these children
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are stimulus bound, their attention being captured by audi-
tory stimuletiOh, It was also suggested that the modality
of a stimulus isba highly salient dimension for the learning
disabled child and may influence how he remembers things.
The requirement for responding to the word-naming task is
the ability to recall words which are stored inlauditory
MeMory. The-structure of the task and the experimental sit-
uation appears te have relied on the auditory modality, for
visual stimuli and distraction were minimized by the use of
a screen. It seems that a child with an auditory learning
disability (Visually preferaht).would do ~very poorly on this
task, whereas, the child with visual-motor problems (audi—
torially preferant) would perform well. The unexpected
similarity between-the means of the CLD' and normal controls
on the. pause X and the vocalization-pause ratio suggests that
the majority of the CLD in this study were auditorially
preferant. | o

It is possible that CLD, when utilizing the preferred
modality withoﬁt distractien from other modalities, are as
produetive as ne‘rmals° They also appear able to select a
set oflresponding that ie similar to the normal group and to
have a comparable search.time° The determination of the
effects of visual stimuli upon both auditorially and visually
preferant CLD and normal groups while responding to this
task wouldipessibly provide information on the differential
effect of the visual classroom environment upon theattending

abilities of these children. It is felt that the visual
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stimuli would not benefit the visually preferant while per-
forming an auditory task and that it would be distracting to
the CLD that preferred the auditory modality, making the
performance of these two groups similar. However, for phe
normal child who can integrafe informétion from both-modal-l

ities, the visual stimuli should enhance their performance.



CHAPTER V-
SUMMARY AND - CONCLUSIONS

The present study has sought to dgtermine whether the
centraltsymptom_ofrdefective attention and. the cardinal
strength of verbal fluenéy can be used to differentiate CLD
from the normal and EMH learners. Using the WISC vocabu-
lary subtest and a word-naming task, the differeﬁces among
groups of 10 boys Wiﬁh learning disabilities, 10 who were
educable mentally handicapped, and 15 normal controls were
examined on a measure of verbal fluency andvsix measures of
attention. | |

Four discriminant function analyses were performed to
determine those variables that discriminated groups of sub-
jects. Reéults indicate that WISC vocabulary cleafly
discriminated‘EMH from CLD énd nérmal controls. The two
variableé that:déterentiatea the,CLDgfromvthe normals were
wordwnéming latency ahd total ?ime. The learning disability
group expresséd a strength of verbal fluency that distin-
guished thém from. the EMH gréup and an attentiohal deficit
that distinguished themvfrom the normal qontrols.

| The similariiy between the means of-thevCLD and normals
on the.paﬁse i'and the VoCalization—bause ratioéuggestsphat

the CLD in this study were heavily auditorially preferant.

19
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1t seeﬁs that CLD, when utilizing the preferred modality
without distrabtion from opher-modalities, are able‘toselect
a set of‘responding that is similar to the normal' group, to .
have a compérable searéh time, and to be as productive as
normals. |

The conclusions drawn from.these data are. that there
are definite indigations that this method could be helpful
as a screening measure among children with learning dis--
abiliﬁies, mentally retarded, and;normals. Eyen though the
CLD's pefformance.on the word-naming task was very like the
ndrmals.invsome respects, their defective attention did

disrupt certain aspects of their responding..
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APPENDIX A.
LITERATURE .SEARCH:

The disabled learner has been ascribed many labels
sincenMorgan (1896)ecoined the term'mmrd—blindnessﬁin 1896.
Terms such as minimal cerebral-dysfunction syndrome4(Bax and.
MacKeith, 1963), cerebfomastnenic syndrome (Luria, 1961),
hyperkinetic syndrome (Laufer and Denhof'f, 1957), andStfauss
syndrome (Stranss and Lehtinen, 1947) naﬁe not.encompassed
the populationot Learning disabled cniloren fail to demon-
strate academic competence in many ways and from various
causatlve or predlsp031ng factors. Thus, the concept of
learnlng dlsabllltlesmmor the medlcal equivalent, minimal
brain dysfunctlons——has recently evolved to encompass the
heterogeneous group of ch;ldren who glven at least average.
intellectual abilities, culturalvopportunities, and general
family emotional adequacy would be expected to keep-pacez
academically Wich pheif age matesnbnt in fact are unable
(Clemenﬁs, 1966).. The most wideiy accepted definition is
the following formulated by the Natlonal Adv1sory Commlttee
for the Handlcapped (1968)

Children with sEe01al (spe01f1c) learning
disabilities exhibit a disorder in one or more of

the basic psychological processes involved in

understanding or in using spoken or. written lan-

guage: - These may be manifested in disorders of
listening, thinking, talking, reading, writing,

2L
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spelling, or arithmetic. They include conditions
which have been referred to as perceptual handi-
caps, brain injury, minimal brain dysfunction,
dyslexia, developmental.aphasia, etc. They do.
not include learning problems which are due pri-
marily to visual, hearing, or motor handicaps,

to mental retardation, emotional disturbance, or
to environmental disadvantage.

The word special.is very important in the above defini-.
tion since it indicates that the child has a definite
retardation in one or more areas but that this retardation
is not caused by a sensory deficit or.seﬁere:mental‘retar-
dation andithat 1t exists in spite of the fact that the
child has certain abilities in other areés. According to
Johnson'andeyklebust>(1967),;it is the abilities that
clearly differentiate childfen with learning disabilities
from mentally retarded children. For in the retardate it is
the generalized intellectﬁal inferiérity ﬁhat brings about
homogeneity, while in the disabled learner it is the fact of
normative motof development,faverage to high inﬁelligéhce,
adequate,hearing:éndeisioﬂ, and adequate. emotional adjust-:
ment together with a deficiency in learﬁing that cdnstitutes
the bésis for homogéneityg . |

| In the past, interest has been focused on the etiologi-
cal bases of learning disabilities. ‘Expianation of the
child's faiiurés in school was sought in ﬁerms of hereditary
factdré (Hermanh and Norrie,'l958>, develbpmehtai irregular-
iﬁies (Criﬁchley, 19645, and envifonmental and emotional
factors (Blanchard,‘l946)ﬁ This was an aﬁpropriate approach
to attain the=dual»goal§ of pre&ention and remediation. How-
ever, identification ?rocedures based on thege factors have.

been complex and time consuming.
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Research attentlon has been shifting froman etlologl—
cal approach toward an. approach whlch regards the learning
disabled chlld as possessing cognltlve deflclts and seeks
characterlstlcs which dlstlngulsh him from the normallearner
and. the traditional categories of.handlcapped children.
Recent reports indicate that there is a centralisymptOm of
defective attention which is basic to thetspecificdisability
exhlblted by the child (Dykman Ackerman, Clements, and.
Peters, 1971) and that there is a cardlnal strength of
verbal fluency. With the 1solatlon of ba81c deflclts and
strengths, a method of. dlfferentlatlon based upon unlversal

characteristics may be p0331ble.
Attentional Deficit

William James (1890).stated the”following concerning
Attentions: |

My experience is what I agree to attend
to . . . . Only those 1tems which T notice shape.
my mind (p. 402) . . . . Focalization, concentra-
tion of consciousness are of its (attention's):
essence. It implies withdrawal- from some things
in orderto: deal, effectively, with others
(p. 4O4) . . The immediate effects of atten-
tion are. to make us: (a) perceive; (b) conceive;
(c) distinguish; (d) remember--better than
otherwise we:could--both more successive things
and. each time more clearly. It also (e) shortens
reaction time . . . . DMost people would say that
sensation attended to becomes stronger than it
would otherwise be (pp. 424-425) . . .. Clear-
ness, so far as attention produces 1t, means .
distinction from other things and internal analysis
or subdivision. These: are essentially products of.
intellectual discrimination, involving comparison,
‘memory, and perception of various relations. The
attention per se does not distinguish and analyze
and relate. The most we can say is that it is a
condition of our doing so (pp° 426 h27)
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AttentiOn is a prerequisite for learning,.and any defi-
cit in the ablllty to attend w1ll have an effect on. 8.Chlld S
classroom behav1or. Short attentlon span and/or dlstracta—‘
bility have/long been cllnlcally conceptualized as one of
the core symptoms of learnlng dlsabllltles chlldren (Strauss
and Lehtlnen, 19475 Clements and Peters, 1962; Birch, 1964).
There is also extensive research ev1dence in support of the»
viewpoint of defective'attention as central to‘children-with
learnlng dlsabllltles (Senf and. Freundl 1971; Dykman, Walls,
Suzukl, Ackerman, and Peters, 1970; Stevens, Boydstun,-Dyk—
man, Peters, and Slnton, 1967; Luria, 1961).

In studies of the child with cerebro—asthenic syndrome, .
Luria (l961),found, with the massing of trials, reaction
time increases over trials and,these children‘may stop re-—
sponding to‘positive stimuli altogether. Luria holds that
in the excitatory child response latencles to positiue
stimull decrease orer'trials because the‘accumulating exci-
tation disrupts inhibitory constraints,fand invtheinhibitory
chlld inhihition is assessed to be strong and excitation
meak. Luria suggested that the end effect of exce581ve
ex01tat10n or. 1nh1b1tlon on school performance is the same
(i. es chlldren of both subtypes fall to keep pace w1th
the1r=classmates), and that inattention and susceptlblllty
to”fatlgue;of attention are responsible for the poor perfor-.
mance ofrchildren with learning disabilities.

Other investigators‘havelohserved results consistent

with this viewpoint. Stevens et al. (1967) investigated the
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performances of normal and learning disabled children on
tasks involving auditory discrimination, motor coordination,
motor impulSiVity, and. ability to follow verbal instructions
and. found that children with learning disabilities could not
respond as rapidly or as accurately as normal children. They
concluded that disorders of attention (i.e., attentional.
impersistence and. lack of attentional focus) were particu-
larly implicated in the inferior performance. of the children
with learning disabilities. Boydstun, Ackerman,.Stevens,
Clements, and Dykman (1968): studied skinvresistance changes,
heart rate, and muscle action potentials, which have. been
considered relatively good measures of arousal, anxiety, or
generalized drive. Theyvfound that while children‘with
learning disabilities did not differ from controls in resting
phySiological levels, they were less reactive phySiologically
to_meaningfulstimuli° According to Boydstun et al., chil-
dren with learning disabilities are lacking in thosespecific
arousal or emotive supports necessary for sustained atten—A
tion andjlearning.. USing procedures Similar to Luria' S
Dykman et al. (1970) contrasted 20 hyperactive l£9hypoactiVe,
and. 34 normoactive learning disabilities boys With 34 normal
boys and. found appreciably slower response times in children
with learning disabilities than controls. They hypothesized
that organically based deficiences in attention explain the
poorer performance and the slower reaction times of learning
disability children in. learning Situations. Dykman et al.

further postulated that children with learning disabilities
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have an incapacity to process information at the same rate
as normal etudents and. that the source of thie incapacity
involves some fundamental.property of neuralzorganization of
the brain-stem reticular formation Which either\has not been
acéuired or has been disrupted° Dykman et al. also indi-
cated, Just as Luria, that hyperactive learning disability
children appear to be over- attentive to their enVironment
whereas hypoactive ones are undermattentive and that the net
effect of over- and under-attentipn on.performance is the.
same .

Additional evidence of attentional deficits may be
deduced ffom the_frequently depressed scale.scores on the
subtests‘of the'Wecheler intelligence Scale for Children
(wise). that best differentiate children with iearning die—
abllltleS° diéit;span end erithmetic (Ackerman, Peters, |
and Dykman, 1971)9. These subtests demand close attention
and.freedom from.distra.ctio‘n° o

Deficiencies in attentien have also been attrituted'tO‘
the meﬁtally reterded from at least the time of Ribot (1890)-
te the tresent° As fast reactien time requires maintaining.
good attention or en appropriate,set,uthis measﬁre has been
most often used to detect the extent of the attentioh and/or.
inhibition deficit of the retafdate° AHowever, when using
normal controls of the same chronological age as thementally
retarded subgects, one must be aware of a pOSSible con-
founding in the results. SpeCificaliy, reaction time is

functionally related to intelligence within the retarded
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population (Ellis and. Sloan, 1957; Scott, 1940; Ordahl and
Ordahl, 19155, and in vifpually every recent study in which
norﬁal and retarded. subjects haVevbeen‘compared, the retar-
dates have been markedly slower. Howevef,vthe relationship
between speed and intelligence only holds with a certain
range.of:sbilitya Seoft (194C) indicated that beyond some
level of ability (e.g., an MA of 6 or 7) fufther increases
in intelligence are not associated with improvement in
reactioﬁ time;

Berkson and Baumeister (1967), in examining Varisbility
in reactien times'of bright and dull subjects, found retar-
dates Were not only slower, but Variability between and.
within.individuals was greater. They observed that the
retardates were not able to maintain consistent performance,
and‘thét the lack of consistency may be more descripﬁive of
their inferioripy than a particularly depressed ie&el of
pefformenceo Baumeister and. Kelles (1968). offer one;possible
explanatlon for the 1ncon81stency~~retardates cannot sustain
a preparatory set or state of alertness over many trlalsev
Therefore, it appears, regardless of the reason—-mental age
or attentional deficit, the overall,performance of the
mental%y retarded,ohild on.a task requiring sustained mental.

effort would be similar to that of a learning disabled child.
Verbal Fluency

The identifying characteristics of children with

learning disabilities are.their strengths'as well as their
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weaknesses. There are indications that children with learn-
ing disabilitiea generally attain scores on the WISC
VocaBulary subtest which are in line with their predicted
level of academic.achievefnent° Ackerman et al. (1971)
matched 29 pairs of children with learnlng dlsabllltles and
normal Controls on chronologlcal age and mental age as
estimated from the Full Scale WISC IQ. Despite the fact
that the normal controls were significantly higher than the
learning disability chiidren on the verbal scale IQ, the
learning disabled children had a mean scale score of 13.4
on the vocabulary subtest, whereas the normal group's mean
scale score waa 12.;3a

Aiong this line,.Sabatino and Hayden (1970) used the
WISC to classify 472 elemenﬁary children who had failed in
a county school system as to being either educable mentally
retarded or chlldren with learnlng dlsabllltleso U51ng four
of the Verbal subtests (arlthmetlo was omitted), the criter-
ion for subject lelSlon was an 1Q of 80° The mean scale
scores attained on the WISC Vocabulary subtest by the educa-
ble mantally retarded group (N=287) wasrh.O and by the
laarning disability group‘(N:185) was 8.6, Considering the
low criterion IQ, the mean scale score of the children with
learning disabilities does hot appear to be,feflecting a
specific deficiency but mare the general level of ability.

Weéhslef (1958) indicates ﬁhat the vocabulary subtest
on tha WISC is a godd ﬁeasure of general intelligence and

that it also indicates the amount of verbal information that
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the subject possesses and the range of his ideas based upon
exﬁerience and education. Rapaport, Gill, and Schafer
(1968) -feel that the test is quite dependent upon ﬁhe cul-
tural wealth of early education and environmental expefiences
and is quite resistant to improvement by later schooling and
experience. Thus it would seem that a Chilqis periqrmance
on the vocabulafy subtest would refiect his genefal intel-
_lecﬁual abilities and his‘verbél fluency. Yet, it wbuld‘not
reflect his ability to adequatély pérform verbal skillé,
| such as reading or spelling, in the classroom,‘ It‘would
appear that the leafning disabled‘child's expressive vocabu-
lary, just_as with the normal child, is commensurate with

his intellectual abilities.
A Method of Discrimination

In order to differentiate children with learning dis-
abilities from othén popuiaﬁions, it seems that one must
utilize their assets as weii és their liabilities, However,
the particular stfeﬁgth and weakness chosen must be charac-
teristic of‘the entife populétion,lalthéugh thé degreebto
which each child possesses the particular characteristic may
vary. 1t appeafs that attentional defiéits énd verbal
fluency aré cardinal attributes of the learning disability
population and meet these requirements.

The task that iS‘uSed to measure the learning disabled
child'snattentional deficit must be such that the pérfor~

mance of each child reflects this basic deficiency and is
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not affected by any of the various specific disabilities,
such as perceptual-motor or psychélinguistic defects, that
he might possess. The required response must be within the
capabilities of the child, preferably within the area of his
strength, and the stimuli for a response must minimize per-
ceptual, visual, auditory, or motor abilities. However, the
structure of the task must be such thaﬁ the basic deficit of
the learning disabled child will affect his behavior in
performing the task; that is, it should be of sufficient
difficulty to require sustained, independent menﬁal effort.
It is the author’s contention that the word-naming task
meets these requirements.

The Word Naming task is the fifth subtest at the ten
year age level of the Stanford-Binet Inﬁelligence Scale,
Form L-M (Terman and Merrill, 1960). It is a ffee response
task that fequires the child to name as many words as he can.
Based upon factor-analytic studies of the Stanford-Binet, |
Lﬁtey (1966), sattler (1965), and Valett (1965) have evolved
methods of grouping the items according to the different
abilities involved. Lutey piaces the Word Naming ﬁask under
the vocabulary grouping, which measures the ability to use
words to indicate meaning and/or definitions in response to
words. Sattler states that Word Naming measures the quality
of vocabulary, and he places it in the langﬁageicategoryo
Valett classifies Word Naming as vocabulary and Verbal
fluency. The indications are that this task requires the

same mental ‘processes that a vocabulary task requires.
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However, the structure is different. Rather than the
environment providing the stimuli for eaéhlrespénse, after
the instructions afebunderstood andvthe initial response
given, the child provides the stimuli fof éach succeeding
response. Any lag in attention will affect the‘pfbductivity
of:responding. | | |

| The word-naming task, as a measure of the learning
disabled chiid's basié deficit, combined with the vocabulary
subtest of ﬁhe WISC,‘as a measure of stfength, should
provide a basis for thé disorimination of children with
learning disabilities from ﬁhe normal and retarded popqlam
tionso It is expected that the normal child will perform
Well on both theseztaské, whereas the retardate will

perform poorly.



APPENDIX B
DISGUSSION OF CORRELATIONS

Regardless of the group combinaticn, total words
correlated significantly with total fime, pause f, and
Vocalization-pause-ratio, It appears that the more words
given by a subject the‘longer his response time, the
shorﬁer his mean'pause-time; andtﬂuﬁhigherlﬁfsproductivitymu
and vice Versa° This relationship is. to be expected if each
of these variables is measuring a common factor-—attention.
It is poss1ble that tnis relationship lS a reflection of a
child's verbal fluency, but this seems doubtful as the only
s1gnificant corre lation between WISC vocabulary and the
wordwnaming task variables was With pause X. The perform\
mance of the EMH group seems to be a strong influence, for
tne correlation between these two variables was strongest
in‘those matrices which include the EMH group.

Although total vocalization time was tne numerator and.
total pause time the denominator of the Vocalizationmpause
ratio and»both were the numefators of uocalization X and.
pause X respectively, it’does not necessarily follow that a
51gn1ficant relationship ex1sts between them. Thus the
consistent negative correlation between vocalizaticn—pause

ratio and pause iiappears to be indicative of the attentional

35
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factor measured by these variables. A lag in attention
resulted iﬁ a longer pause time and lower productivity.

The positive correlations between the Vocaiization X
and vocalization-pause ratio are best understood when viewed
with the group means and standard deviétions. The Vocalizam
tisn fpwas expectedvto be fairly sﬁable across subjects
unless phere'were articulation problems° It appears that
the EMH group (X_9612) has a hlgh 1n01dence of 1mmatuxe
speech (om1s81pns),,whereas, the CLD (X=.740).and normal
(fz.709) groups have a similar'srticulation tiﬁe, A similar
relatlonshlp ex1sts with the vocallzatlon-pause ratio. The
EMH (X~°158) are con81stentLy unproductive and the CLD
(X=.328) and normal (X:.BSB) are equally product;ve,. Thus
it would seem that the relationship between short articula-
tion time and low pfoductivity would sccur within all
combinations in Wthh the EMH were 1ncluded However, thls
was not the case. There was no 51gn1flcant positive corre- -
lation W1th1n the EMH and normal groups. The 81gn1flcant
correlations occurred oniy in those matrices in which the
CLD were members. This is perhaps best expiained by
aﬁalyzing the standard deviationse It appears that there
1s homogenelty (restricped variability) within the normal
group on.vocalizationﬁtime (SeDe=.06L4) and within the EMH
éroup on the vocalization-pause ratio (S@D,=0062), whereas
the CLD group varies more on both these varlables
(Vocallzatlon Ss D.uolJé Vocallzatlonmpause ratlon Se Dom

.160). Thus, the significant positive correlations result
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from the variability within the CLD group. This suggests,
as in the EMH, some ofbthe CLD have significant articulation
probleﬁs and some are unproductije on the word—naming task,
alﬁhough the means are comparable to'the normal group.

The significént positive correlations between latency
and total words and total time within the CLD and normal.
groups are suggestive of the iﬁability of the CLD,chil@ to
control his cognitive tempo; The relationship”beﬁween‘short
latenciles and fewer words and shorter total time indicates
impulsive responding and the inability to concentrate on the
task at hand; |

There was also evidence of én apparent decline in vocab-
ulary skills as a function of age (negative éorrelation
between WISC vocabulary and ége within the CLD and normal
groups) . Since Scpfés on intelligence tests given after
schoolientry reflect achievement as well as innate ability?
it appears pfobablé.that CLD aornot benefit from their
séhool experiences and are unable to keeﬁ‘pace with hormal
éhildrene Another possible expldnation is that the CLD were
slightly older than the normalg, yet were in the same. grade.
Thus, similér raw scores Would‘yield a lower scaléd score

for the CLD.



TABLE IT

WITHIN GROUPS.CORRELATION MATRIX FOR

.CLD, EMH, -AND .NORMAL GROUPS

v-p __ wisc

Total Total _ _
Variable Age Latency Words Time Vecal. X Pause X ratio Vocab.
Age 1.000 -
Latency -0,151 1.000
Total Words 0.058 0.192  1.000
Total Time _ 0.004 0.209 Qo 83L%x 1.000
Vocalization X: -0.007 0.209 0.022 0,200 1.000
Pause X. -0.081 -0.147 —0.557%% -0.240 0.136 1.000
Vocal.-Pause ratio 0.077 0.192 0.617%% -0.272 0.4,02% =0.5809%x. 1.000
WISC Vocabulary ~0.183 -0.016 0.170. - 0.115 0:159  =0.398% 0.176 1.000
**p< .01 *p< .05
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TABLE IIT

WITHIN GROUPS CORRELATTON MATRIX FOR
CLD AND. EMH GROUPS ,

. : : Total Total _ _ V=P WISC
Variable Age Latency  Words Time Vocal. X Pause X ratio Vocab.
Age 1.000 '
Latency -0.046 1.000
Total  Words 0.226 O.147 1.000
Total Time . _ 0.276 0.074 0, 852%x 1.000
Vocalization X 0.050 0.229. 0.090 0s346 1.000
Pause X - -0.132" =0.170 =0.592%%  -0,358 0.111 1.000
Vocal.-Pause ratio  0.156 0.303 0. 779%* 0.658%% 0,534% =0.509% 1.000
WISC Vocabulary -0.202 -0.038  0.220 0.173 0.147. . =0.413 0.189 1.000
**p< ,01.  ¥p< .05
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TABLE IV

WITHIN.GRQUPS CORRELATION MATRIX FOR
- CLD AND NORMAL-GROUPS -

WLISC Vocabulary

=0.561%* 0,004

- Total- Total _ _ V=P WISC
Variable Age Latency Words Time Vocal. X. Pause X ratio Vocab.
Age 1.000 ’
Latency -0.021 - 1.000
Total Werds 0.029 0.470% 1.000
Total Time  _ -0.053 0.6006%% 0.825%x 1.000
Vocalization X -0.036 0.394 -0.002 0.177 1.000
Pause X 0.005 -0.099 -0.695%% - —0.252 0.165 1.000
. Vocal.=Pause ratio 0.079 - -0.314 0.,601%* 0.227 O.404%  =0.773%% 1.000
0.140 . 0.048 =~0.045 ~0.284 0.102 1.000

**p< .01 .

r*p.<’°'O.5_
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 TABLE V

WITHIN GROUPS CORRELATION MATRIX FOR
NORMAL AND .EMH -GROUPS

Total Total { _ V-P WISC
Variable © Age Latency Words Time Vocal. X Pause X ratio Vocabe.
Lge 1.000 -
Latency ~0.37 1.000.
Total Words -0.067 0.035 1.000
Total Time _ —-0.137 0,052 0.8L46%x 1,000
Vocalization X- -0.057  0.059 -0,018 0.128 1.000
Pause X ~0.,08L -0.145 -0, 501% -0.189 0.157 1.000
Vocal.-Pause ratio -0.026  =0.025 O¢L08% 0.063 0.232 ~0.,619%%. 1,000
WISC Vocabulary 0,220 -0,002 0.168 0.152 0.386 -0,463% 0.272 1.000
**p< .01 - ¥p< ,05 .

™



APPENDIX C

F TO ENTER AT STEP NUMBER O

Nor~EMH

CLD,EMH, CLD-EMH CLD~Nor
Variables -~ & Normal. : . ~
2,32 dofa 1,18 d.f. 1,23 dof. 1,23 d.f.
WISC Vocabulary 36,954 5%% - 29,2L19%%. 0, h686 82, 2841 %%
Word-naming - latency 3.6192%" 1.,2099 2. 8826b 6.6772%.
"Total Words 9.0008%% . 7, hl97* 1. 8555 20.29L,8%%
Total Time _ o L1 33% 3. 77h0 1. h276 8.1280%x
Vocaligﬁtion X L.0383% . 8536* 0O, 5904 6.6323%
Pause X ‘ 6.80L1%% 5.1325%  0.7530 10747 7%%
Vocalization=pause 9.1343%%. 9, 7771%%  (,2188 25,7919%%
Ratio ! ‘ :
ap <.10. Dp <.25

*%p < , 01 *p< .05
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APPENDIX D
PROBABILITIES OF CLASSIFICATION

Frequency Distribution of Probabilities
of Cla881flcatlon for CLD, EMH

and Normal Groups

Probability of Frequency
Cla551f1catlon C=G . CmN C-=E E-E E=C EwN N-N N-C N—E
.95 - 1.00 D 6 |
.90 - .94 v
.85 -~ .89 ' 2
.80 -~ .84 :
75 - .79
070 - 0714’
.65 - .69
060‘“ 962-1— l
<55 - .59 2
«50 ~ .54 2 2 1 2 | 12 3
ehﬁ = 49 2_ ' » . -
Totals 4 5 1. 10 O 0 1 3 ©
C-C - CLD S classified CLD (correct classification).
C-N - .CLD §,classified Normal (misclassification).
J-E -~ CLD S classified EMH (misclassification)
~E - EMH S classified EMH (correct classification).
~C = EMH S classified CLD:(misclassification)
'S classified Normal (misclassification)

~N .= Normal §—classified Normal (correct c¢lassification)
|~C = Normal.§ classified CLD (misclassification).

C
B
E
B=N -~ BMH
N
N
N-E - Normal S classified EMH (misclassification).

L3



Frequency Distribution of Probabilities
of Classification for CLD

and EMH Groups

Probability of ~ Frequency
Classification C-C G-k E-E- E-C
.95 ~1.00 5 L '

.90 - .94 “ 1 2

.85 - .89

.80 - .84 1

.75 = .79 2

.70 = 74

65 — .69

60 - .6l 2

.55 = .59 1 2

.50 - .54 o L
Totals 9 1 10 0

C-C = CLD 8 classified CLD (correct classification):
C-E .- CLD § classified EMH (misclassification)

E-E - EMH 5 classified EMH (correct classification).
E-C - EMH § classified CLS (misclassification)



Frequency Distribution of Probabilities
of Classification for CLD

and Normal Groups

L5

Probability of Frequency
Classification C=C (=N N-N N-C
.95 - 1.00 1 | 1
.90 - .94 1 1

.85 ~ .89 | 1

.80 - .84 2 ' 2

75 - 79 1

70 - 74

.65 = .69 1 1
60 ~ L6l 11 2

.55 - .59 1 3 1
:50 = .5k L =2
Totals '8 2 13 2
G-C - CLD S classified CLD (correct classification)

C-E - CLD:3 classified Normal (misclassification).
- Normal S:.classified Normal (correct classification)
Normal S classified CLD (misclassification)

P
o=
1l



iFfequency Distribution of Probabillities
of Classification for EMH

and Normal Groups

Probability of Frequency
Classifiication N-N N-F . E-E E-N-
.95 - 1:00 | 15 8

.90 - .94 |

.85 - .89

,8Q - .84

J75 = W79 2

70 = 7L

65 - .69

.60 ~ .6k

«55 = .59

<50 = 54 - ‘
Totals 15 0 110 0
N=N - Normal.S classified Normal (porréét classification)

N-E«~ Normal 3. classified EMH (misclassification).
B«E--~ EMH 5 classified EMH,(correot classification)
E-N - EMH S:.classified Normal (misclassification)
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