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ABSTRACT

Although a lot of data on the psychological
characteristics o children having learning disabilitiss have been
gathered, not very much has been done to discover the underlying
mechanisns, processes, or phenomenon of learning disability., Without
nore investigations which attempt to get at these, we will continue
to be at a loss to prescribe effective methods for iamproving the
health, education, employment opportunity, and social health of these
children. A homomorphic psychosetric model has been proposed tc show
the integrative functions and relationships between and asong
psychometric measures of learning ability, aptitude, and/or
achievement. If the proposed homomorphic psychometric model can be
used tc demonstrate interrelationships among psychometric
neasurements as do the cognitive structures of learning theorists and
as do neuron during interfacilitation, then a systematic study of the
distribution and interrelationships of such measures among high- and .
lov-achieving children might offer insights into means by which each
group proceeds to solve educational tasks. In a recent study an
attenpt vas made to discover the differences betweer the cognitive
functions of 109 high-and low-achieving eighth grade students. Six
tests of cognitive ability and eight subtests of the Iowa Testg of
Basic Skills were used in the analyses. (Author/JM)
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COGNITIVE MECHANISMS OF CHILDREN EXHIBITING LEARNING DISABILITIES

EOWARD K. BROWN
Instructional Research and Development Services
Office of Research and Evaluation

School District of Philadeiphia

Children exhlbltlng learning disabilities are children who are not able,
for a variety of reasonsg, to make the necessary'connectlons between what they
know ana what the schools expect them to be able to accomplish. They are
children who do not respond to the cues, signals, pracflces. and reinforce-
ments provided in a régular educational setting., They are children whose
expdriences have caused them to develop patterns of depression, suspicion,
and isolation. They have also learned how to ignore stlmu!l. both internal
and external, which would upset or threaten their preconed'feellng of per-
sonal security (homeostasis).

. Typlcally, children exhibiting learning disabilities are alert, frlondl?}ﬂ
and successful whe they are performing concrete tasks. Socially, however,
they tend to be an.-ous. disruptive, and immature. A majority of them would
manifest poor motor-visual corrdination and poor visual discrimination. About
one-third of them would show signs of having a short attention/memory span.
About one-sixth of them could be diagnosed as either having minimal brain
dysfunction or having mixed dominance (viz., confusion in coordinating
appropriate hand and eve movements).

Estimates of their intellectual ability would show that one-half of the'

group would have intelligence Quotients below 89 1Q points and half above 90




-

I1Q points. (Note: Some definitions include only the latter.) - In either case,
the school performance of these children would be more than 1.5 years helow
grade level (Brown, 1974).
THE PROBLEM

Although a lot of data on the psychologlcal'characterlstlcs of children
having learning disabilities has been gathered, nnot very much has been done
to discover the underlying mechanisms, processes, or phenomenon of learning
disability. Most of the recent investigations has been aimed at (a) the
refinement of screening instruments, (g) the determlna}lén of the factor
structure of current tests, and (c) the ability of suﬁﬁ tests to predict
school success. These kinds of studies are important. However, they do not
deal directly with the more fundamental problem: 'What's interferring with
the learning pr;cesé gnd the expression of achievement of these children?"
| firmly believe that without more'lnvestlgations which attempt to qet at
these causes or phenomenon, we will continue to be at a loss to prescribe
effective methods for improving the health, education, employment opportunity,
and social health of these children.
UNDERSTANDING THE PHENOMENON

Where should we begin our investigation if we hope to find an an:wer?
Let's start with the learning theorists and see what they have to say. Current
learning theorists describe learning as a dynamic process. They think of learn-

..... ing as an on-going activity where stimuli are being cateqorized, catalogued,

retrieved, and integrated to produce a desired response (output). Instead of
the straight stimulus-response reactions, learning is thought of as a holistic
process: the stimulus, cognitive activities, and response being a sinqular

package. Therefore, heirarchies of learning exist wherein the simplist renrasents




something |ike the encoding activities; the most complex beina inferential,
~divergent, or creative thinking. Examples of theories which support the
structural processes of learning are ''Learning Sets (Harlow and Gagnéﬁ 1959),
Learning Episodes (Bruner, 1960)."

There have been efforts to categorize levels of knowledge, cognition, and
the inteilect. Three major works have evolved from these endeavors: Bloom
(1966), piaget (1952), and Guillford (1956). S3loom's Taxonomy of Educational
Objectives represents a compendium of objectives which classify the outcomes
of aeducational experiences. His hierérchy of outcomes range from the acquisition
of specific facts (information) to the development of process of inductive
judgment (without the aid of externa! information). Piaget's mode! has demon-
strated how the assimulation of knowledge (lntellfgence) is related to the
natural phenomenon of human development. The beginning stage of his continuum
is called '"preoperational' functions; those at the other enq are ''formal opera-
tions." According to Plaget, under normal clrcumstancé'th; progress from simple
to complex learning parallels the growth (developmental) phases of an individual.

The mind and body grows together.

Guilford, through his Structure-of-intellect model, has identified at least
104 independent, intellect factors. Although these factors follow a scale of
complexity, Guilford chooses to define his system in terms of three standard
parameters: Content, peration, Product. Content categories are estimates of
the contextual structure of the Factoré;Fiéufél, Symbolic, Semantic, and Behavioral.
Operation categorizs are those which define the activities of the factor--
Evaluation, Convergent Production, Divergent Producation, Memory, and Cognition.
Product categories are those functions which define the outcomes and/or con-

figurations--Classes, Relations, Systems, Transformations, and Implications.




Within this structure of intellect, the least complex integral or factorial

function is Fiqgural-Units-Evailuation; the most complex being Behavioral-
- Cognition-implication. . |

When we turn L~ the field of neurophysiology, we find that the studies
of Hebb (1949) have shown that patterns of interneuronal networks can be
associated with learning. Hebb cited four major neuronal configuarations:

Constellations, assemblles; phases, and complex interfacilitation. The

additional work of Luria (1966) and Beritashvili (1969) have refined and
“suplemented Hebb's work. The insights from ;helr work have helped to

clarify (a) the mechanism of neuronal interfacilitation, (b) the effects of
neurophysiological functions on the establlshment of neuronal pathways, and

(g) the relationships between the disruptions of mental activities and brain
lesions. This Is not, of course to minimize the considerable contributions
and constructive work achieved in the areas of ne&rochemlstry and neuroanatomy.
Indeed, many of the previously mentioned studies would not have been possible
without the qualitative and quantitative studies of Pribram (1967), Krech
(1968), Teitelbaum (1955) Hydén (1962), and others.

Collectively, these findings suggest that learning is a process which
involves the integration of information from two sources--external sensory
stimull and internal excitatory outputs (i.e., forebrain, reticular formation).
External sensory stimull communicate information from the outside world and
trlgggr a chain of additional reactions which call forth information stored
within the brain. In the end, all stimuli merge to form an image, response,
and/or action, Howeve}. not all of the effected neurons whose endings are

related to or correlated with the outcome reach their optimal excitation level.

These stimulations are either dissipated or shunted.




This action suggests that a stimulus must produce a defined set of
associations within and among the neurons which comprise the final output/ or
responses. Evidence concerning the contribution of different areas of the
brain 1. the learning process has already been substantlated.l White (1965), in
hlé studies of the brain functions during learning, was able to demonstrate
that the brain did not function as a singular unit during the learning process.
He found (a) that different areas of the brain functioned at different times
and (gg that the level of strength (amplitude) of the impulses also varied.

By measuring the volt-potential at each of these points, he was able to deter~
mine the contribution of each area to the final output (impluse). From these

data he was able to calculate correlation coefficients. Further information on
the interactive mechanisms'of brain functions during times of consciousness,

awareness, learning, and control are presented in a recent publication by

Scientific American: Altered States of Awareness. Other studies have shovin

of a computer, where the emergent pattern (most frequently utilized) being the
one having the greatest excitation probability.

These findings suggest that psychometric measures could also be used as

tonls for demonstrating the intercorrelate patterns of cognitive and educative
abilities/skills during the learning process. That is, If psychometric measures
truly measure the underlying psychological continuum of the assessed ability/
skill, then the studying of these patterns would give us (a) insights into
which abilities/skills are associated with the attainment of specific tasks or
(b) discover the differences in the ability/skill clusters of pupils demon-
strating different achievement potentials.

A homomorphic psychomeytic model has been proposed by the author to show

the integrative functions and relationships between and among psychometric




measures of learning abtlity, aptitude, and/or achievement (Brown, |97|). The
analogues drawn between this model and learning theories, learning structures,
intellect structures, and neuropsychological/neuroanatomical are shown in

Table 1. Essentially, zero order correlations are analog 's to the assemblies
described by Hebb, the Level | functions of Jensen, the simple learning sets of
Harlow and Gagnéﬁ the Cognitive-Figural-Unit structure of Guilford, the concrete
fhlnklng function of Bruner, and the concrete operational phase of Piaget.
Accordingly, as one moves through muliple correlations, Unifactors, and multi-
factors, he is moving through the higher levels of functions described by the

cited theorists.

A pictorial representation of the homomorphic psychometric variahles o
(x|. X2, X3, xq.) such as intelligence, aptitude, achievement is qgiven in
Figure |. The initial points of interaction between these variables form
2ero order correlations (i.e., ry| Xj). wWhere these variables' ties meet
as a common, integrated function, they form a multiple correlation--ﬂ|.2.3.h.
When more than one integrated function interact to preform a more complex .
operation, a multiple factor is created. Likewise, as more and more functions
merge, a more difuse network (centroids) is formulated.

If the proposed homomorphic psychometric model can be used to demonstrate
lntgrrelatlonshlps among psychometric measurements as do the cognitive structures
of learning theorists and as do neuron during interfaciliation, then a systematic
study of the distribution and interrelationships of such measures among high-
and low-achieving children might offer ingights into means by which each qroup

proceed to solve educational tasks. The methods they use might be thought of

a cognitive processing system, where the primary functions are the processing,

retrieving, and analyzing of information.
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Accordingly, it would appear that the correlation structure and inter-
correlation patterns of the hlgﬁ-échievlng children would represent those
relationships as definéﬁ'by the pschometric measures, which produce optimal
achievement output. Similarly, the batterns of the low-achieving chiloren
would represent relationships whi¢h are less functional. Therefore, hy study-
ing the qualitative and quantitative differences between the two yroups, one |
might discover not only how and why the coanitive processing systems differ,
but also what might be done to improve the performance of low-achievina and/or
learning disable child.

A CASE STUDY

in a recent'sfﬁdy'%§ the author an attempt was made to discover the
differences between the cognitive functions of 109 high- and iow-achieving
eighth grade students (Brown, 1971). High achievers were students primarily
from high- and middie-SES environments whose educat ional experiences,

expressed as standardized test scores, indicated that they were more than one

year above grade expectation. Low achievers were students primarily from

low=SES environments whose educational experiences, expressed as standardized

test scores, indicated that they were one or more years below grade expecation.

Six tests of cognitive ability (French, et al., 1963) and eight subtests
of the lowa Tests of Basic Skills were used in the analyses. (A detailed
description of each test Is given in the Appendix,) These tests were closely
related to the measurement of reading and srithmetic achievement. The two
groups' performance was signiflcan:ly different (p<.01) on four of the six.
cognitive ability tests and four of the basic skills tests., (It should be
noted that significance differences were observed on the other tests at the

.05 level.) On the basic skills battery, the high achievers' average composite
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score was 1.6 years above grade level. The low achievers' avearage composite
score was 1. years below grade level.

Zero order correlations. When the zero correlations of the two groups

were plotted against raading Comprehenslon. (Figure 2) and Arithmetic Problem
Solving (Figure 3) tests, the resultant plots, called cognitive-educative
integrates (CEI), were markedly different. In Figure 2 (paqe 11) we see that
the QEl patterns are similar, but significant differences existed hetween the
relationship of the criterion, reading comprehension, and six of the independent
variavles. In Figure 3 (page 12), comparisons of relationships with Arithmetic
Problem So[ving, we find that the CEl of the qroups ;re qualitatively and
quantitatively different, with the high achievers' correlations beinq much Vower
in all cases except Arithmetic Concepts (A-1).

Multiple Correingions, When applying a regression analvsis procedure to

determine which variables would best predict the reading and arithmetic performance
of the two groups, another interesting Fesult was achieved. The results are
shown in Figures 4 and 5. It was found that the variables which best predicted
the reading performance of high achievers were not thosé which bredléied the
performance of the low achiavers. In Figure 4 (page 13), we see that the only
variable the groups had in common was vocabulary (V). Another interestinag |
finding was that the variables could explain considerably more of the variance
of the low achievers (76%) than the high achievers (53%). |

The reverse of this situation occurred when predicting arithmatic problem
solving. Figure 5 (page 14) shows that with the exception of numarical Facility
(N); the variables pradicting the performance of the high achievers did not
pradict the performance of low achievers. Indeed, one would expect that

Arithmatic Concepts (A-1) would play an importent role in problem solving;




CORRELATIO: COCFFICIENT

BEST COPY AvzinRLE

Cognitive and Educative
1.0 Factors Factors (ITBS)
008- -~ '.\
"0\ ""'A‘\
0.6 af ! Y “\
’ ‘bl.ow (N=57)
\ !
004 -
High (N=82)
0.2 o
000 -
'O‘ZJ : « « & $ o
. *® * &« &« @«
T T 1) V1T T 11 [ |
6§83 2nap >3398 2349

** = Significant at the .05 level

e o " "oow o ol leveal

Figure 2. Reading comprehension CEIs of high-

and low-achieving eighth-grade students,




CORRELATION COEFFICIENT

ST COPY ZUMILABLE

Cognitive a Educative
1.0 — ~ Factors an Factors (ITBS)
0.8
006—
004-'
002-
0.0 —~
- . . .
[ ] ® « &
® =« *® [ ] 4 4 &
U B I I T T T T 1)
Gda=myg >ugxgygy
* = Significant at the .10 level
"e v W w08 leval
ket o " " " .01 level

Figure 3. Arithmetic problem solving CEl§ of

high- and low-achieving eighth~-grade students.

High (N=52)

Low (N=57)

Differences



BEST COPY. AVALABLE

COEFFICIENT OF DETERMINATION (R2)

3 8 9 9
U B B B e B B
- N 3
8
-y ¢ 0
&
™ 9
-H Es
-l N g
> -ﬁg‘é
B
i
‘8 & 1~ "
\ 2 <@
\ ~ m
&é\ <4~ E
. > >
\‘. o
Jlllllllll_‘rlnll¢|

8 3 8 g8 g ~ R 3

(¥) NOIIVIENMOD 10 INZIO144300 411NN

- the prediction of reading comprehension performance

scores of high- and low-achieving eighth-grade students.




*s3uIpmys

speab-yaubte HutAsTUYOIE-MOT pUR -gBTY IO SaX0OS Ioue

-m103z9d Huratos worqoad STISWMPITIC 3O 43......38& a3
03 (S0°>d) SIOINGTIIU0D IULDTITUSTIS g aumbry

ANINTG FTIGVIUVA 30 ¥3mio

BEST COPY AVAILABLE

(4) NOIIVIZNIO0D
40 INBIOILZTOD T14IN1INK

%
5
3
g
[ ]
&
:
e
o
E
]
-3
O
-9
Eee
Exe
&3
8




15

however, the variable did nﬁt appeer as & predictor of low achievers' per-
formance. For low.achlevers. study skills operations (W-2, w-3) and reading
were significant. In total, the predictors could explain up to 80% of the
high achievers' performance and only 61% of the low achievers.

wﬁ;n determining the proportion of explali.ed variance which could be
attributed to cognitive and educative variables, it was found that educative:
variables did not appreciably improve the prediction of the low achievers'
school achievement. In contrast, it was found that the high achievers' school
ach'evement was highly related to those abilities and skills that are
universally accepted as achievement predictors.

Factor structure. A factor analysis procedure was used to determine

whether the tests were measuring the same psychological traits in the two groupé.
Initially, the combined sample was used to verify the two continua being studied.
Figure 6 (page 15) shows the plot of the two factors on which the cognitive and
educative varisbles had the highest loading (the genersl factors). As the plot
.lndlcates. the cognitive ability and educative (lowa Tests of Basic Skllls).
tests formed two distinct (orthogonal) continua. On the cognitive the ability
closest to the origin is Assocatie Memory (#7 or Ma-2); the farthest Speed of
Closure (#6 or Cs-1). On the educative continuum, the distinction between
verbal functions (#1, 2, and 1! or Reading, Language Usage, &nd Vocabulary) and
non-verbal functions (#4 and 14 or Arithmetic Concepts and Problem Solving) is

evident,

This picture markedly change when we look at the factor structures of the
two groups. The structural factors for hioh achievers is shown in Fiqure 7
(page 17). Here we £ind two distinct bipolar conflaurations--one for arithmetic,

(#4 and #1L4), one for reading (#1 and #11). Al other variables have clustered
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Figure 7. Pactor clusters of six cognitive and eight
educative skills (Iowa Tests of Basic 8kills) - high achievers.

Variables: 1=R, 2eL-}, 3sW=2, 4up-2, SaCf.2, 6=Cg=l, 7mMa-2,
"N'Jo 9"'30 1@‘."10 IIDV, 12.10'40 13‘”'30 14'&“‘10




FEST COPY PLAILABLE

around the origin. This strongly suggests that the reading and arithmetic
operations are well defined and differentiated from the other operations.

Figure 8 (page 19) shows the structural factors of the low achievers.
The first thing we notice Is that the two continua have not been differentiated.
Second, we find that their reading and arithmetic operations are confounded.
Included in their reading operations are language usage (#2, spelling) and
study skills (#3, Reading Graph & Tables) functions. In a similar manner,
their arithmetic operations has a cognitive function (#8, Numerical Facility)
and a study skills function (#3, Knowledge and Use of Reference Materials).
The inclusion of these functions in the major operations strongly suggest that
the processes learned in these allied functions are being used to carry out the
intended activities. Stated differently, a unique cognitive processina system
has been substituted for the more optimal system.
COGNITIVE FACILITATING ENGRAM

The findings of this study suggested that low achievers exhibited a poor
quality of achievement because they retrievad and integrated inappropriate
bits of information into an ineffective cognitive processing system. That Is,
their cognitive processing system represented unique methods for analyzing
and/or solving problems which wera derived from a sophisticated use of cognitive
ability factors rather than a sequential arrangement of prescribed educative
activities that have been proven historically to be highly reliable (Brown, 1971,
p.34).

Obviously, the eighth-grade students in the aforementioned study had
developed inefficient cognitive processing system. Through a variety of factors
(before, during, and after) a learning episode, these students received a pattern

of reinforcement which forces them to acquire less than adequate. Or the students,
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not being a:are of the importance of verbal oral, nr symbolic discrimination,
chose to ignore critical bits of information.

Whatever be the case, these inappropriate and/or inconsistent actions
become woven into the fabric of thélr neuronal structure. And, since these
inputs are not accurate, they have a debilatory effect on the cognitive
functions of the children--in particular, the mechanisms which facilitate
cognitive operations. Figure 9 (page2l ) shows the mechanism and process
of an essential neuronal structure: a cognitive fecilitating engram (crFe).
It should be remembered that a CFE is the culmination of a number of
experiences whicn instructs the organism during the learning process. It
(CFE) defines what information is to be expected, what pattern of neuronal
activity will be established, and what the kind of cognitive processing
will operéte on the incoming information. In the figure wé see that
Operation #1 is an encodlng‘functlon. Here the educational task sets
forth & number and variety of stimuli. At Mperation #2 the stimulated
cognitive facilitating engram (CFE) (a) selects from the barrage of stimuli
those which are apprcpriate fér the accomplishment of the task and (9)
initiates addition excitations to set the stage for the next operatinns.

At Operations #3 the requisite bits of information have been assimulated
and the corresponding cognitive processing mechanism/strategy has been
employed to produce closure on the concept/activity. And, at the same time
permits the learner to feel or view his completed actions in terms of his
reality of the external world.

Once Operation #3 is completed, the learner moves to Nparatinns #4

and #5 simultangously. At Opsration #4 the learner decodes his solutinn,
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hoping to receive a positive reinforcement or verification, therehv, indicating
that his processing was correct. Concurrently, the closure equivalent is

stored (retained in memory). At Oparation #§ the categorical CFE has already
begun to repeat the same processe=gathering appropriate bits of information

and Inltlfllz{ng the corresponding cognitive processing function. This

repetitive operation is called "reverberation'. And, the action is maintained

to keep the learning process in the learners consciousness and to reinforce

or firm up the memary trace (vactor). The learner can stop the actions of a

CFE for one of three reasons: (1) he rec;lves either no or a negative rein-
forcement; (2) he believes that the mechanism has been firmly fixed and cataloqued;
(3) he recognizes that 6ifﬁé§ parts of or all of the mechanism should be modified.
However, the learner retélns the prerogative to modify the CFE with collateral
cognitive syntheses at a later date.

Figure 10 (page 23) illustrates what probably happens inthe case of high-
and low-achievers or pupils with a learning disability. ‘'e see that pupils in
both groups are exposed to the same educational task stimulus. However, their
responges te the stimulus is different. When we look at the cognitive
faci.itating engrams (CFEs) of the groups, we see that their configuration are
similar and that their CFEs have two components common--A and 8. And that
their other components (C and D), while supporting the general structure, are
uniquely different. For example, D' of the low achievers has a sub-section
which the D of the high achievers does not have. If we look closaely at D',
we can gee that the protrusion of C' info D' is less than and of a different
nature than that of C to D. Neverthelass, the cognitive processing activities

of the different CFEs produce almost identical closure equivalents (gestalts

having similar topographical properties).
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Up to this point it is difficult to ascertain which of the learners is
not doing well. However, when we look at the cognitive products, we can see
who I3 correct and what makes the products different. First, while the pro-
ducts (responses) are of the same qeneral shape and have common components,
the structures are different. Notice that there are two breaks ofrgab; in
the low achievers' product. Initially, the existence of such qaps does not
seem important in relation to the total product. However, with the context
of an intermediate product, they become quite crucial. In the latter case,
the gaps would definitely weaken the larger structure and make closure at
the next level of integration more difficult.

Second, we see that the texture of the cognitive products are different.
Two components of the low-achievé;s' product are approximations of the desired
ingredients. Accordingly, the relative precision of the product, its con-
ceptual content, will depend on how far the substitutes deviate from the
desired components.

The third consideration is one which is not usually discussed. Acceptance
and/or reinforcement of the low achievers' approximations do not help the
learner. They cause serious problems. They (the approximations) cause the
formulation of inappropriate CFE3; they distorts the reality of the learner
(by causing him *o create faulty identities or connections among the objects
he is expacted to manipulate); they increase the probability that the learner
will fail.

Performance Engrams of High Achievers

Reading engram. These pupils understand the operations of the construct
and the appropriate components--vocabulary and language usage skills. In the

operation, the meaning of the verbal communicators (words) and the loqics of
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the structure (syntax) are comprehended to the extend that the operands
(rules) can he applied in a systematic manner; thereby, increasing the
ef fectiveness of their communication.

Arithmetic engram. These pupils understand tﬁévoperatlons of the

construct. Therefore, the rules (concepts) and operands (numerical symhols)
can be combined or integrated to permit an understanding and following nf
the Eagjcal progression within the system,

fggformance qu;ams of Low Achievers

Reading engram. These pupils do not understand the operatinns of the

construct. Therefore, they use @ host of discrete or independent coonitive
and educative abilities such as (a) coding functions, (b) absolute rules of
grammar , (c) standardized or rapetitive syntactical supports (i.e., quide
words, Italicized words), and (d) rememberances of known similarities. In
the operation, all or a combination of those independent abilities which
permit the extraction, formulation, comparison, and/or identification of
information are combined and transmitted through any independent skill
which has a logical operations' function. From this amalgum, that solution
(communication) which appears to be most compatible is selected and trans-
mitted.

Arithmetic engram. These pupils do not understand the operations of the

construct. Therefore, discrete or independent cognitive and educative abll!fles
are used, Primarily, those abllities having to do with coding, the recurrence
of syntatical cues, and systematic comparisons. In the process must effort

is directed toward the retentinn of syntatical structures, repeated comparisons,
and the elimination of distractors. Formalized rules (copcepts) are not used to

any significant degree. The final product represents that approximation which
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is most compatible within the logic of the derived, artificial context,

| cannot leave these considerations without speaking to the impact of
social reinforcement systems (SRS) on general behavior and school achievemant,
SRS consist of those soclolougical forces (positive and negative) which
influence the composition of the actions an individual takes when exposed to
a social situation or when he feals that his internal security is threatened.
The nature and pattern of reinforcements an individual receives cause him to
establish a highly sensitive network of social responses which have the capacity
to maintain his tranquility (Brown, 1970).

An individual exercises twn status control variables: pseudostatic and
flexible, Pseudostatic status variables are those whlch}remaln fairly const#ﬁt
under most conditions and which, after excitation, return to a predetermined
level of existance (i.e., physiological condition, intellect). Flexible status
variables are those which are in a continuous flux. They are unpredictable,
easily modified, and remain stable only when a concerted effort js app!ied
(i.e., emotion, self-esteem, peer status).

The dynamic interplay of thaese status-control variables have a direct,
dynamic effect on the encoding of external stimuli and psychoneurological
functions. Negative cues (-srs) cause an individual to initiate defensive
(inhibitory) mechanisms. Subsequently, the individua! csuses the production
of chemical substances which modify, alter, or scramble incoming stimuli do
not initiate neuronal patterns which signal unpleasant consequences.

when such cues (=srs) occur in the presence of a learning situation, the
defensive mechanism become associated with the accompanying cognitive facilitatina
engram (CFE). Obviously, since the need for internal stebility (homeostasis) is

always greater than the need to solve the contiguous learning situation, the
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learning takes a secondary role. The unfortunate aspect of this situation Is
that when the perceived threat Is no longer present, it is conjured-up whenever
the learning episode is repeated. Naturally, fhe lndlvldua)hautomatlcally moves
to qulet the threat. Moraover, whatever knowledge or performance the individ-
ual might have acquired is never manifest.

IMPLICATIONS FOR CHILDREN EXHIBITING A LEARNING DISABILITY

As was stated previously, children exhibiting a learning disability are
children who are not able, for a variety of reasons, to meke the necessarv
connections between what they know and what the schools expect them to
accomplish. The author purports that the cause could be either of three
reasons: physiological, psychological, educational. Althouah a discussion
of each follows, it is important to take a moment to describe what the
mechanism of difficulty might be.

In Figure 11 (page28 ) we see a diagrammatic representation of the general
factors affectlng'échool achievement. At one level, easily attainahle evidence
about the schoolingﬁablllty of an individual exi;ts: measures of intelligence,
aptitude, and/or achievement ability (in the broadest sense). We also can
acknowledge that at the next level, the previous variables play an impontant
role. Howaver, the new congideration is that the previous variables have only
an indirect effect on the cognitive processing capability of the individual,

It Is postulated that previous knowledge (memory) and educational experiences
are the major contributors in that they define the CFE that will be used.
And, consequently, the parameters of the cognitive processing activity and the
content of the response to the educational task.

The two other forces, physiological and psychological status, are also

shown in the figure. But, notice that they are thought to effect the cognitive
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processing activities. This means that the learner might have all of the
qualities one might expect a learner to have, but be unable to perform
properly because of the influences of the former control factors.

Factor |. Physiological Constraints

Although much attention has been given to the hyperactivity of children
exhibiting a learning disability, not much evidence that the incressed level
of anergy were related to increased metabolism or uncontrolled activity of
raticular cells., 1In either case the resolution of this constraint is not
within the pyrview of educators. The best that the administrator of a school
could do is to ses to it (a) that his school had a sound lunch program and
(Q)Wthaimhlswschnollswnuzse has developed a viable network for securing
appropriate ancillary resources (i.e., hospitals, health clinics or agenciaes).

Factor 2. Psychological Constraints

The impact of psychological problem on the ability of learhefs to perform

e s

is well documented. Special mention is made here in responge to the ability .
of such conditions to blot-out or Interfere encoding and decoding processes
of the learner. It l;_belleved that such actions create parallel neuronal
systems which vie for the attention of the learner and/or permit the alteration
of neurochemlcal to the extant that previously formed chemical relationships
are being constantly eroded.
Educators have two sources immediutely avallable: counselling services
and teacher behavior. Counselors could schedule reqular meetings to try and
isolate those school and home problems which contribute to the condition. They
could also meet with parents and schedule additional psycthological services.
Classroom teachers could receive additional training in human relations.

In such & program, the teachars should learn more about themselves and how they




interact with other humans--g@specially children. They should become more =

familiar with the characteristics and needs of children exhibiting a learning
disability. They should come to know the potential for achievement these
children have and how to cope with their seemingly failures. Such an
experience would surely improve the learning atmosphere of the classroom

and improve the quality of re;?tlons between the child and teacher, partic-
ularily during crisis situations.

Factor 3. Educat! nal Congtraints

Admlnlsterlﬁa to these constraints is surely the responsibility of

educators. For It is here where the contributions of the other services
come find their home. Therefore, it is @ssential that the diagnosed problems
and method(s) of treatment become couched in a program which foster their
success. In other words, no generalized program could be acceptable. |f a
child is one whose.lmpaired achievement Is precipitated by physiological
problems, his educational program and activities must be different from
those of & child having psychological problems. Simply speaking, educatlonaf—
programs must have a high degree of concordance with tﬁe dldgnosed needs.
RECOMMENDATIONS FOR INSTRUCT IONAL PROGRAMS

Although mathematics would indicate that éhe number of probable individual
cases |3 astronomical, | balieve that the mcst frequent cases would be relatively
small. And, therefore, | offer a number of pertinent component consideration

which could govern this finite grdup.

lnstructlonbl;p(gg;ams should emphasize the learning of concepts rather

than facts. This would have the affact of helping tha children reconstruct the

constructs thev had learned previously.




Instructional programs should stress mastery-learning. That is,

continued teaching until the child will have demonstrated a complete know-
ledge of the subject/lesson taught. This has the effect of filling in

gaps in information or operations the child miaht have acquired.

Ingtructional programsg must begin at the readingss level of the

children. This is stressed because the children, although seemingly being
at a high verbal level, probably lack many of the underlying constructs of

learning.

Instructional programs must stress problem solving skills. This pro-

cedure |s recommended because it fosters the attainment of transfer skills
and mechanisms-=-the ability to apply known skills and successes to new

educational tasks.

Instructional programs must stress the use of fine visual-motor skills

and coord'nation. Instructionsl programs must stress the use of alternative

methods of instruction and planned reinforcements. These congiderations are

made to insure that each child might have & 1esson taught in more than one way.

And, that all children should be given encouragement and aséurances that the

work he Is doing is acceptable--not every once-and-awhile, but on some
consistent basis.

The six recommendations | have made are not new or original, and for these
reasons they are probabl§ overlooked for that ''new' s-vnething ''out-there''.
Nevertheless, let me conclude by saying that a child exhihitina a learning
disability is not a child to be written off or researched ad infinitum, |If
you can acceﬁt the theory | am proposing or If you are willing to look at the
figld and synthesize the existing data, you will agree as | that now is the

time to focus our attention and energy on the securing of practical, prescriptive

services for these children. We cannot afford to aive them less.
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APPENDIX

INSTRUMENTS

1. Six tests of cognitive ability were used in this study

_(Prench et al., 1963). These particular tests were selected because

previous studies (in the citations) have indicated that the abilities

measured by these tests are associated with learning performance. A brief

description of sach test follows.

Flexibility of Closure, Cf-2. The ability to keep one or more

definite configurations in mind when making an identification of an object
.1n spite of perceptual distractions. This also represents one's ability to
allow only the preferred or appropriate images to emerge from a visual field
by controlling or minimizing the effects or interferences of extraneous
stimuli.

§gggg.g£_C105uré. Cs-1. The ability to unify disparate perceptual
£ields into a single percept. This factor differs from C£-2 in that the
gubject must construct the image rather than identify it within a distracting
field. Speed of Closure is related to one's ability to (a) remember bits of
unrelated material, (b) f£ind figures, (c) make comparisons, and (d) carry out
visual tasks. |

Associative (Rote) Memory, Ma-1. The ability 'to remember bits of
unrelated material. Test2 requiring recall of items in isolation do not have
a loading on this factor. Although there has been no clear demonstration

yet, this factor appears to represent the ability to form and remember new

agsociations quickly.




Numerical Facility, N-3. The ability to manipulate numbers in

arithmetical operations rapidly. Tests involving memory for numbers, counting,
plotting on graphs, and a host of other tasks load on this factor. Non-
numerical tests having to do with coding have a moderate loading. Sometimes
speed of reading and reading comprehension tests are related to Numerical
Pacility when this factor is considered to be a‘General Reasoning Dimension.

Visual Discrimination, P=3. A measure of one's speed in finding
figures, making comparisons, and carrying out other very simple tasks
involving visual perception. Subfactors have been defined as (a) speed of
symbol discrimination (Cattell, U.I.T. #12), (b) speed of making comparisons,
and (c) speed of form discrimination as in recognizing predetermined or novel
configurations (Guilford, EFU or ESU).

Maze Tracing Speed, Ss-1. A measure of one's speed in visually

exploring a wide or complicated spatial field. This ability involves the
scanning of”a‘field for openings, following paths with the eye, and quickly
rejecting those paths presenting false leads. On some tests, this factor is
termed "planning function." The level of planning required by these tests
seems to be willingness to find a visually correct path. Others have
interpreted this planning capacity as being somewhat analogouﬁ to rapidly
scanning a printed page for comprehension.

2. The Iowa Tests of Basic Skills (ITBS) battery was given to
measﬁte the ability of the students to use specific skills associated
with the educative processes of the schools. Only eight subtests were

‘evaluated--a subtest assumed to be most closely associated with the attain-

ment of reading and arithmetic performance.
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Vocabulary (V). Purpose--to detérmine whether the students know
the meanings of all words within a given item.

Reading (R). Purpose--to measure the student's skill in locating
details, finding purposasr,\/ ;ecognizing (literal) organizations, and making
evaluations of written selections. |

Total Language (L). In general, the language section is designed
to detect language errors which mo;'e clearly differentiate between stude:i‘?:s
who habitually use correct language and those who have not developed
functional habits and correct use of the language. Spelling (L-1) items
require the student to identify incorrectly spelled words. Sixteen
possible error types are used, ranging from double letters to consonant
substitution. Language Usage (L-4) measures the student's knowledge and
use of appropriate word forms and correct grammatical constructions. Items
discriminate between those students who know and use good grammar and
those who know but do not use correct English. |

Reading Graphs and Tables (W-2). Students are asked to obtain
information from five different graphs or tables. Such presentations include
traditional displays and pictographs.

Knowledge and Use of Reference Materials (W=3). The student's
- ability to deal with the parts of a book, the globe, currert magazines,
dictionary, encyclopedia, atlas, etc., is measured. ActiVities involve the
use of the index, dictionary guide words, key words, alphabetizing words,
using the dictionary for spelling, syllabification, accentuation, etc.

Arithmetic Concepts (A-1). The student's understanding of the logic
of the computational process is tested where the emphases are on the under~
standing of numerical systems, of terms, processes, and operations, of

geometric concepts, and of units of measurement.




Arithmetic Problem Solving (A=2). The student's computation

skill is tested in a meaningful setting. His competence is tested in a
functional setting with problems chosen to be challenging and practical.

Howaever, the major skill categories are the same as those for subtest A-l.




