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ABSTRACT

The present study translated the Manitoba Revision of the
Luria-Nebraska Neuropsychological Battery for Children into
Icelandic. This translation was subseguently standardized
on a sample of 261 "normal", "average" Icelandic school
children aged 7-12 in Reykjavik, Kopavogur and Hafnarfjor-
dur. Age levels were six, approximately 20 girls and 20
boys were tested at each age level. "Best performance
norms” were established and an "absolute scoring system" de-
veloped. Profile sheets were made (one for each age-level,
not aggregated across sex) where raw scale scores wvere
transformed into T-scores. Tables were developed to¢ make
this task easier.

The present study examined the effectiveness of the bat-
tery to differentiate between normal (N), learning disabled
(LD) and brain damaged (BD) <children. For this purpose 53
LD children and 10 BD children were tested (aged 7-12). Di-
agnostic rules were developed. According to these rules,
correctly classified were 99.6% of the N sample, 83% of the
LD sample and 100% of the BD sample. Using diagnostic
rules, the battery was able to differentiate between the
clinical groups, to some extent, correctly classifying 60%

of the LD children and 100% of the BD children.
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The present study also examined national differences, sex
differences and age differences. Overall Winnipeg children
performed better than Icelandic children at ages 7-9, girls
tended to perform better than boys and most items showed age
trends.

LD children usually showed patterns of strengths and
weaknesses, while BD children showed more overall poor per-
formance.

Split-half and alpha coefficients for age-levels 7 and 12
were low, from .00 (e.g. visual scale) to .72 (reading)
(mean of alpha coefficients .25). These low reliability
coefficients, however, do not necessarily indicate that the
scales are not reliable,

The present study indicates the test battery has con-
struct validity in the sense that it differentiates success-

fully between N children and LD and BD children.
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Chapter 1

INTRODUCTION

1.1 NEUROPSYCHOLOGY

Clinical neuropsychology or the scientific study of human
brain-behavior relationships 1is one of the mewest branches
of psychology although for thousands of years people have
contemplated what is now called the mind-brain problem, i.e.
what is the relationship between the mind and the body, is
the human being only material or is there an immortal soul
attached to the body. No solution has as yet been found to
this problem although the materialistic view has been pre-
dominant among scientists the last decades.

During the last two hundred years probably the most de-
bated issue in the study of brain-behavior relation;hips has
been localization of functions, i.e. how and where are psy-
chological functions localized in the brain and in the cen-
tral nervous system (see e.g. Krech, 1964). Early in the
19th century Gall and Spurzheim forwarded the theory of
phrenoclogy one of the first theories of localization of
functions. Since then there have been three major theoreti-
cal dispositions towards this problem.

First the localizationists have maintained that each com-

plex psychological function is localized in one area of the

- 1 -



brain, and the brain can be mapped according to the func-
tions each area serves,

Secondly the holists have claimed that each psychological
function is not located in one part of the brain, but repre-
sented all over the brain. This means that impairment of
any function is directly associated with the amount of cere-
bral cortex destroyed {(but not the site of the lesion). The
holists also believe in the equipotentiality of the parts of
the brain, i.e. an intact tissue can take over the functions
of a damaged tissue.

Thirdly it is the functional view of the brain as for-
warded by the Russian neuropsychologist A.R. Luria
(1902-1977). Luria (1970) <c¢laims that simpler sensory and
motor functions (e.g. vision, sight, receptive speech, ex-
pressive speech) are well localized in the human brain, but
that more complicated psychological functions (e.g. reading
out loud, writing as dictated by someone) fbrm fuctional
systems in the brain, i.e. the microfunctions are localized
in different parts of the brain and different parts have to

work together when a complex function is performed.

1.2 EAST AND WEST

A.R. Luria and L.V, Majovski (1977) have compared American
and Soviet <clinical neuropsychology. Luria and Majovski
find that in some fundamental areas the Soviet approach and

the American approach differ significantly. In the view of
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the authors American neuropsychology 1is basically guantita-
tive test oriented and lacking in theoretical foundation,
The American approach relies primarily on the wuse of stan-
dardized test batteries as a tocl in diagnosing brain-behav-
ior disturbances. Standardized tests are used both for ex-
perimental and clinical purposes in neuropsychology and the
most widely used test battery is the Halstead-Reitan Neurop-
sychological Test Battery (HRNTB). This test battery, a
standardized measure, has its norms and cut-off scores, con-
sists of a number of subtests, and is designed to detect a
wide range of deficits associated with brain lesions. Luria
and Majovski see several limitations to the American ap-
proach using the Halstead-Reitan battery. Administration
time is at least 6-8 hours. This approach is not based on a
coherent theory of brain-behavior relationships and is
therefore not helpful in providing suggestions for rehabili-
tation planning. Physical methods like Computerized Axial
Tomography (the CAT scan) may soon be sophisticated enough
to diagnose and localize brain lesions as well and faster
than the neuropsychological batteries.

Luria and Majovski see Soviet clinical neuropsycholegy as
fundamentally qualitative and based on a comprehensive,
functional theory about brain-behavior relationships. This
theory is able to provide directions as to restoration of
functions following brain injury and to rehabilitation plan-

ning. Other advantages of the Soviet approach are its flex-
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ibility suitable for every individual case, it is quick
(30-50 minutes), it only assesses the individual on the di-
mensions appropriate for his case, it integrates all availa-
ble relevant information. Examination of each individual
can be seen as a unique experiment "it can yield reliability
assessed through the syndromes obtained and validity based
on intersubject data" (Luria and Majovski, 1977).

Although the Soviet approach has been gqualitative until
now, Luria and Artimieva (1970) suggest that it would be
useful at this point in time to analyze mathematically the
vast amount of data that have been collected in the Soviet
Union during the last forty years, observations that are the
basis for syndrome analysis, and provide syndromes with
their essential reliability.

It may be_said that there are two different approaches or
models in neuropsychology regarding brain damage. On one
hand there is the medical model. Here the emphasis is on
the cause, the symptoms and the remedial therapy. The em-
phasis is also on the diagnosis and localization of brain
damage, comparing neuropsychological evidence with diagnosis
made by physical methods such as the CAT scan. The HRNTB is
based on the medical model, it is validated against locali-
zation of lesion. On the other hand there is the rehabili-
tation-education approach. Here the presence or localiza-
tion of brain damage 1is not of primary importance. The

emphasis is on the deficit profile, i.e. the pattern of
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strengths and weaknesses of neuropsychological functioning.
The relative strengths and weaknesses are used as a guide
for remediation and education planning. In this sense this
model is more useful than the medical model. Test batteries
based on Luria's theories are based on this model.

However at this point the present author would like to
point out that it is unlikely that the physical diagnostic
procedures like the CAT scan will replace neuropsychological
test batteries like the HRNTB and batteries based on the
theories of Luria. The reason for this is that physical di-
agnostic methods can only diagnose and localize brain le-
sions, they can not provide information as to which func-
tions are impaired as a result of a particular brain lesion
(see also Wedding and Gudeman, 1980). On the other hand
neuropsychological test batteries can provide the teacher
and other professionals with information as to the relative
strengths and weaknesses of the individual, which functions
are intact and which functions are impaired. The HRNTB is a
very useful tool for this purpose, as it has now been used
for more than thirty years and is supported by extensive re-
search. Test results on the HRNTB may be explained in terms
of the most recent findings and theories in neuropsychology
supplementing for its lack of theoretical basis. It is also
very useful to validate recent neuropsychological batteries
(like batteries based on Luria's theories) against the HRNTB
as research has shown the latter one to be highly valid and

reliable (e.g. Boll, 1981).
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As stated earlier Western neuropsychology is often viewed
as quantitative, atheoretical and oriented toward psychomet-
ric testing (while Soviet neuropsychology is qualitative,
theoretically based, and dislikes psychometric testing).
However this may be an oversimplification. There are ap-
proaches in American neuropsychology that rely on theoreti-
cal models, e.g. the assessment of language disorders (Good-
glass and Blumstein, 1873}, and memory disorders (Butters
and Cermak, 1980), as pointed out in a review by Satz and
Fletcher (1981). American neuropsychology can be either in-
dividualized and quantitative, e.g. Goodglass and Kaplan
(1979). The HRNTB is not representative for all aspects of
American neuropsychology.

The advantages of the Luria assessment procedure over the
HRNTB are that it breaks down complex neuropsychological
functions into their microfunctions, while many of the items
on the HRNTB, e.g. the Category Test, assess complex func-
tions with many component skills., Results on the HRNTB usu-
ally do not indicate which of the microfunctions are im-
paired (Golden, Hammeke and Purisch, 1978; Luria, 1980).
Because Luria's assessment procedure identifies specific
deficits at the microfunction level it also provides valua-
ble information relevant to diagnosis, localization and
treatment planning (Hammeke, Golden and Purisch, 1978, Lu-
ria, 1980}. Administration time is also short compared to

the administration time of the HRNTB (3 hours vs 6-8 hours),
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no expensive or complicated equipment is needed and it may
be administered at the bedside, administration can be divid-
ed into sections. The HRNTB requires expensive equipment
and is preferably administered in a laboratory setting.

Luria's theories have been criticized as having little
empirical support (Adams, 1980b). How adequate Luria's
theories and how efficient his investigation method is, has
not been established by empirical research. Secondly Reitan
(1976b) has criticized the individualized qualitative ap-
proach to neuropsychological assessment as a "disregard to
standardized procedures and to the concept of cross valida-
tion" (p.199). Thirdly the Luria investigation procedure
focuses on the patient's deficits rather than strengths. A
neuropsychological battery like the HRNTB provides informa-
tion both regarding the patient's strengths and weaknesses,
which is useful for rehabilitation planning.

In the present author's view both the American, quantita-
tive approach and the Soviet gqualitative approach have made
important contributions to clinical neuropsychology and
should together form the basis for future growth of the sub-

ject in question.



1.3 LURIA'S THEORIES

In his article in Scientific American (1970) Luria claimed

that sensory and motor areas of the brain had been carefully
mapped but the rest of the brain, approximately three guar-
ters of the cerebral cortex had still to be mapped. These
areas are primarily associated with the higher behavioral
processes which are very complex and according to Luria so-
cial in origin.

Higher behavioral processes consist of complex functional
systems, and each process is based on a plan of operations
that leads to a certain goal. Each functional system is
self-regulating in the sense that the brain compares the
results of actions with the plan and when the goal has been
reached the brain stops the activity. This applies to all
forms of behavior, simple and complex (Luria, 1370).

It seems to be that each complex behavioral process is
directed by an apparatus consisting of several brain struc-
tures, where each brain structure 1is highly specialized in
its role, and where there is a coordination and overall con-
trol of all the brain structures. If one brain structure is
damaged this will disrupt the function of the complex behav-
ioral processes but the nature of the disruption depends on
which brain structure is destroyed, as each brain structure
plays a highly specialized role (Luria, 1970).

In the view of Luria (1970) the objectives of neuropsy-

chological investigation should be to "a) pinpoint brain le-
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sions responsible.for behavioral disorders and by that de-
velop a means for early diagnosis and precise location of
brain injuries so that they can be treated as soon as possi-
ble; and b) to provide a "factor andlysis" to help us under-
stand the components of complex psychological functions for
which the operation of the different parts of the brain are
responsible” (p. 66). (By the term "factor analysis" Luria
is not refering to the conventional statistical concept of
factor analysis, but to the analysis of complex psychologi-
cal functions into their microfunctions).

Luria (1970) considers the brain made up of three main
blocks, each serving a basic function. The first block, the
upper and lower part of the brain stem and particularly the
reticular formation, regulates the energy level and tone of
the cortex, providing it with a stable basis for the organi-
zation of 1its various processes, A damage to the first
block results in disruption of the stability of the brain's
dynamic processes, wakefulness deteriorates and memory
traces become disorganized. Also the cortex may respond
equally to significant and insignificant stimuli, or even
respond more to the insignificant ones. The control of be-
havior becomes deranged.

The second block consists of the rear part of the cortex
or the cortex posterior to the central sulcus. The second
block includes highly specialized areas which on the whole

analyze, code and store incoming information. These areas
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are organized in a hierarchical manner: the primary zones
sort and record the sensory information; secondary zones or-
ganize the information further and code it; and the tertiary
zones integrate data from different sense organs and form
the basis for the organization of behavior (for a mapping of
the primary, secondary and tertiary areas of the brain see
Figure 1). Impaired primary area results in sensory defect
but no changes appear in complex behavior. Damage to secon-
dary area results in impaired analyzing and coding of incom-
ing information and behavior processes that normally respond
to these kinds of stimuli. Damage to tertiary area inter-
feres with the integration of information from different
sense organs and complex behavior based on such synthesis of
information.

The third block, the cortex anterior to the central sul-
cus, especially the frontal lobes, is involved in the forma-
tion of intentions and programs for behavior, The third
block is, like the second block, divided inteo primary, sec-
ondary and tertiary areas. The frontal lobes are connected
to the brain stem, including the reticular formation. The
frontal lobes serve primarily to activate the brain and reg-
ulate attention, concentration and behavior.

As stated earlier, according to Luria "every complex form
of behavior depends on the joint operation of several facul-
ties located in different zones of the brain., A disturbance

in any one faculty will affect the behavior but each failure
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Figure 1. The Human Brain and Its Division into
Primary, Secondary and Tertiary Areas.
Adapted from Luria (1980, p. 57).
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of a specific factor presumably will change the behavior in
a different way" (Luria, 1970, p. 68). As an example, vol-
untary movement is not just the function of the motor cortex
and its large pyramidal cells. Voluntary movement is the
function of a system of subcortical and cortical zones in-
terconnected in a complex way. Each zone is highly special-
ized in its functions within the functional system. That is
why lesions of different parts of the brain can result in
the disturbance of different voluntary movements. The first
component of a voluntary movement is a precisely organized
system of afferent (sensory) signals, 1i.e. feedback from
muscles and joints necessary for corrections of actions.
This involves the postcentral sensory cortex. Damage to
this area of the cortex causes loss of sensation in limbs
and inability to perform well organized voluntary movement.
This condition is called afferent paresis. The second com-—
ponent of voluntary action is the spatial field, i.e. move-
ment has to be oriented toward a certain point 1in space.
This involves the tertiary parts of the parieto-occipital
areas. Damage causes inability to evaluate spatial rela-
tions and a left/right confusion. The third component of
voluntary movement is the kinetic melody factor, 1.e. the
the sequential interchanges of separate links of motor be-
havior. Here the premotor area of the cortex is involved.
Damage to this area results in loss of skilled movement, an

inability to stop one step of the movement and move to the
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next step smoothly. The fourth and last component of volun-
tary movement is the goal directedness, the stable program
and meaning of movement. This is provided by the prefrontal
lobes. Damage to the prefrontal lobes can lead to movements
becoming meaningless repetitions, impulsiveness, and loss of
purpose.

Another example of functional system 1is speech and writ-
ing. Luria describes the processes involved when a person
is asked to write a given word (Luria, 1970).

The first component is the interpretation of the oral re-
quest. A word is a set of phonemes, each phoneme is coded
by a letter or a combination of letters. Perception of
words may depend on very slight differences between phonemes
or even acoustic cues like pitch. The brain must analyze
the phonemes on the basis of past language learning. Recog-
nition of phonemes is performed by the secondary zones of
the left temporal lobe, which are closely connected to other
speech areas of the brain. Damage to these areas will make
it difficult to distinguish between phonemes, e.g. between
similar phonemes like the b in bull and the p in pull. The
second component is that often people pronounce (internally
or externally) unfamiliar words before writing them. The
central {(kinesthetic) region of the left hemisphere controls
the the articulation of speech sounds. Damage to this area
may lead to a confusion of sounds which are produced with

similar tongue and lip movements, e.g. b and m. The third
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component is the coding of the phonemes into letters. Here
the visual and spatial =zones of the cortex are involved,
i.e. the occipital and parietal lobes. Damage to these are-
as causes difficulties in recognizing and forming written
letters, difficulty to visualize the required structure of
the letter, to grasp the spatial relations between the parts
of the letter, and to put these parts together and form a
whole, The fourth component, when asked to write a given
word, 1is putting the letters in their proper sequence to
form the word in guestion. Sequential analysis involves the
anterior region of the left hemisphere (the left prefrontal
area). Lesion to this area results in an inability to carry
out rhythmic movements (kinetic melody), difficulties in
writing letters in their correct order. Patients with such
lesions tend to substitute letters with meaningless stereo-
types, and if the lesion is deep the patient may only re-
peat fragments of the letters. The fifth and final compo-
nent of writing involves the whole third block. Its
function is writing letters and words and at the same time
expressing thoughts and ideas. If the third block is dam-
aged we are not able to express our thoughts verbally or in
writing.

Detailed investigation using items which test each micro-
function of the complex behavioral process in gquestion can
be a guide to the exact location of the lesion, and also
provide some idea what the strengths are and how the dis-

rupted function can be repaired or compensated for,
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Luria stresses the notion of "factor analysis" (which may
also be called component analysis). By "factof analysis"
Luria means that each individual subject can be factor ana-
lyzed in the sense that when a particular factor (microfunc-
tion) 1is impaired by a brain lesion all the complex behav-
ioral functions that involve that factor are disturbed but
all others, not involving that microfunction, remain intact.
Behavioral processes that look very similar may turn out not
to be related, - and on the other hand behavioral processes
that do not seem to have much in common may be related by
depending on the same factors, at least partly. Finally Lu-
ria points out that different parts of the brain may be in-
volved when behaviors have become automatic through overl-
earning than when the analytic apparatus 1s needed to
perform the behavior.

Luria in his theories was greatly influenced by Hughl-
ings-Jackson, Pavlov and Vygotskii. Luria (1980) stresses
that we must analyze each complex psychological human func-
tion. We must realize that each function is in fact a func-
tional system, a set of interconnected microfunctions. Each
complex function can be compared to a chain, the links make
up the function. The links may not be fixed, some substitu-
tion may take place, which means that each functional system
is a dynamic system. BEach link may not be 1limited to one
functional system, but be an essential part of many func-

tional systems. Each 1link is situated in one part of the
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brain, and the links forming a functional system may be
situated in different parts of the brain, forming a func-
tional whole. The fact that the links making up a function-
al system may be interchangeable has significant implica-
tions for restoration of functions following brain damage,
i.e. the disturbed function may be reorganized by wusing
different links, forming a new functional system. The new
functional system will not duplicate the performance of the
disturbed functional system, but it will serve the same
function. This theory does not maintain that there is equi-
potentiality between different areas of the brain, nor does
it claim that a complex psychological function is strictly
localized in one fixed part of the brain. Luria did not be-
lieve that there were innate centres for functions, but
rather that the localization of functions in the brain was
influenced by sociohistorical development to a significant
degree {(Luria, 1980).

Luria claimed that as each individual developed the same
part of of the brain served different functions and that the
deficit caused by the destruction of a certain part of the
brain depended on the stage of the individual's development.
Luria (1980) quotes Vigotskii's rule (Vigotskii, 1960) that:

"In the early stages of ontogenesis, a lesion of a
particular area of the cerebral cortex will pre-
dominantly affect a higher (i.e. developmentally
dependent on it) center than that where the lesion
is situated, whereas in the stage of fully formed
functional systems, a lesion of the same area of

the cortex will predominantly affect a lower cen-
ter {i.e. regulated by it)" (p. 35).
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According to Luria's model a complex functional system
can be disrupted at any link, but the deficit pattern will
differ depending on which link is damaged. In Luria's view
functions must be gqualitatively analyzed and so - must symp-—
toms, in order to find the primary defect responsible for
the observed deficit. Often one circumscribed lesion will
lead to a group of disturbances as the area affected may
serve as a link in many functional systems. In Luria's view
"the qualitative analysis of the syndrome as a whole is an
essential step in the clinical analysis of disturbances of
higher cortical functions from local brain lesions" (Luria,
1980, p. 84).

The general conceptions of Luria's theory, such as that
the posterior block and the anterior block are both divided
into primary area, secondary area and tertiary area, that
all areas are interconnected, and that each complex psycho-
logical function is localized in different parts of the
brain, has recently received independent support from the
Scandinavian blood flow studies (Lassen, Ingvar and Skinhoj,
1978). When a specific area of the cortex is activated it
needs increased amount of oxygen. For this purpose the
blood flow to this particular area increases, bringing more
oxygen. By injecting radiocactive 1isotopes into the sub-
ject's bloodstream and with the help of radiation detectors
around the subject's head and a computer, the researchers

were able to generate a computer made image of the amount of
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blood flow to different areas of the cortex. They found
that the pattern of blood flow to different areas of the
cortex changed according to what tasks the subject was per-
forming. The researchers were able to establish which areas
of the cortex were activated (and provided with more blood
and oxygen) while the subject was performing different tasks
(moving, perceiving, reading, writing or resting). On the
whole Luria's analysis of psychological and behavioral func-
tions, and how and where they were localized in the cortex
was supported by these blood flow studies.

Luria's claim that the localization of complexz psycholog-
ical functions is influenced by sociohistorical development
to a significant degree has received support from human and
animal studies on the critical period of the brain's devel-
opment, emphasizing the need for environmental stimulation
for "normal" brain development (e.g. Mussen, Conger and Ka-

gan, 1979, p. 110; Hurley, 1969).

1.4 LURIA'S ASSESSMENT PROCEDURE

Luria (1980) has developed his own method of investigating
the higher cortical functions in local brain lesions {syn-
drome analysis). This is a qualitative investigation start-
ing with the preliminary conversation and then moving to a
series of preliminary tasks. On the basis of the results
obtained an individualized investigation 1is carried out.

The tasks chosen depend on the investigator's view of the
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nature of the deficit (e.g. verbal, perceptual) and on the
patient's performance on earlier tasks. Thus different pa-
tients with different deficits are given different sets of
tasks. The administration of a given task (e.g. the word to
be read, the design to be copied) 1is not standardized. No
norms or standardization procedures are included in Luria's
method, and Luria strongly discourages such procedures be
applied to syndrome analysis. On the other hand great em-
phasis is on the ability of the examiner to make accurate
clinical Jjudgements and to choose the appropriate tasks.
When the investigation has been carried out the clinician
formulates his neuropsychological conclusions and may recom-
mend procedures for rehabilitation planning.,

Luria's neuropsychological investigation method is 1in
practice an extension of the neurological examination. It
relies heavily on the ability of Luria's theory to analyze
complex neuropsychological functions into their microfunc-
tions, which can be localized in specific areas of the cor-
tex. Constant revision of the analysis of the factors that
make up complex functions is necessary as knowledge about
the functional organization of the brain increases.

Functions investigated by Luria's tasks are: motor func-
tions; acoustico-motor coordination; higher cutaneous and
kinesthetic functions; higher visual functions; mnestic pro-
cesses; receptive speech; expressive speech; writing; read-

ing; arithmetical skills; and intellectual processes.
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1.5 CHRISTENSEN'S VULGARIZATION

In 1975 a Danish clinical psychologist Anne-Lise Christensen

published Luria's Neuropsychological investigation, Text,

Manual and Cards, in an attempt to structure Luria's assess-

ment procedure, to build up a framework so the investigation
would be thorough and exhaustive. Christensen 1like Luria
stressed that the guantification and standardization of neu-
ropsychological investigation methods would not be useful
because of the variability and flexibility necessary (Chris-
tensen, 1975).

Christensen (1975) standardized items and the administra-
tion procedure of Luria's investigation mefhod "to ensure
the process of investigation would be as thorough and ex-
haustive as it was designed to be" (Christensen, 1975, p.
9).

Christensen like Luria relies on the functional systems
and the qualification of symptom approach in her neuropsy-
chological investigation.

A.-L. Christensen in her book Luria's Neuropsychological

Investigation (1975), guotes Luria as commenting when she

showed him her outline of Luria's Neuropsychological Inves-

tigation: "Of course it is a vulgarization - but I have al-

ways wanted someone to do what you have done” (p. 9).
Christensen's Neuropsychological Investigation follows

the same pattern as Luria described 1in his book Higher Cor-

tical Functions in Man (Luria, 1980). Christensen's adapta-
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tion includes 253 items divided into 10 areas, 1i.e. motor
functions, acoustico-motor organization, higher cutaneous
and kinesthetic functions, higher visual functions, impres-
sive (receptive) speech, expressive speech, writing and
reading, arithmetical skills, mnestic (memory) processes,
and intellectual processes (Christensen, 1975).

Christensen mentions that the investigation primarily
evaluates the functions of the left dominant hemisphere
{Christensen, 1975).

Christensen (1975) standardized questions and assessment
procedures, but used the positive-negative sign approach,
i.e. patient's performance on a task was either adequate or
inadeguate. The strengths of Christensen's "vulgarization”
over Luria's assessment procedure are that everyone is asked
the same questions and therefore displays strengths as well
as weaknesses. The weak points of Christensen's "vulgariza-
tion" are the lack of norms (especially for children, where
maturation is fast and there are great individual differenc-
es in the rate of maturation) and there is little psychomet-
ric information available on it, it is not known how useful
it is in differentiating between adeguate and inadequate

performance.
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1.6 THE LURIA-NEBRASKA NEUROPSYCHOLOGICAL BATTERY (LNNB)

In spite of Luria's recommendations and warnings Charles J.
Golden, Associate Professor at The University of Nebraska
Medical Center, has standardized Luria's tasks. Already
considerable research has been carried out to establish the
reliability of this standardization and its validity. In
short Golden and his collaborators have found the test bat-
tery to be of high reliability and validity, and highly use-
ful as a diagnostic tocl and of great importance in rehabil-
itation planning.

By standardizing Luria's investigation procedure the goal
was to create a battery that would combine the advantages of
qualitative and guantitative neuropsychological assessment
(Golden, 198la, 1981b; Golden, Ariel, McKay et al., 1982;
Golden, Hammeke and Purisch, 1978; Hammeke et al., 19?8).
The aim was to design a battery that would assess brain dys-
function quickly and reliably and that would include quali-
tative assessment in accordance with Luria's assessment pro-
cedure (Golden, Ariel, Moses, Wilkening, McKay, Maclnnes,
1982, pp. 40-41).

Item selection: Items in the Luria-Nebraska Neuropsycho-
logical Battery (LNNB) were originally obtained from Chris-
tensen's version of Luria's investigation procedure (Golden,
Hammeke and Purisch, 1978). A few of Christensen's items
were excluded on the basis either that normal people had

difficulties passing them or it was difficult to score and
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standardize them, A few items were added to the test bat-
tery, namely items that were supposed to measure the motor
and tactile functions of the right hemisphere (Golden, Ham-
meke and Purisch, 1978; Hammeke et al., 1978). Then 282
items were (Hammeke, Note 1) administered to 50 neurologi-
cally intact medical patients and 50 patients with mixed
neurological diagnosis (Golden, Hammeke and Purisch, 1978;
Hammeke, Note 1). Here 13 items that were not able to dis-
criminate effectively between the two groups were dropped,
leaving 269 items making up the LNNB. Golden (Golden, Ham-
meke and Purisch, 1978, 1980) organized these items the same
way as Christensen did (Christensen, 1975) into 11 scales:
motor functions, rhythm, tactile functions, visual func-
tions, receptive speech, expressive speech, writing, read-
ing, arithmetic, memory, and intellectual processes. Be-

sides these 11 scales there are three othe

"

important
scales, developed by recombining some of the 269 items in
different ways, 1i.e. the left hemisphere and right hemi-
sphere scales (assessing primarily the motor and tactile
functions of the respective hemispheres) and the pathognomic
scale which is made up of items that were found to best dis-
criminate between the two groups of patients (Golden, Ham-
meke and Purisch, 1980).

Administration: 1t has been claimed (Adams,1980a) that
the administration instructions (Golden, Hammeke and Pur-

isch, 1980) are a strange mixture: on one hand there are
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standardized instructions for each item, but on the other
hand the diagnostician is encouraged to individualize the
administration and to test the limits so far as the intent
of the item is preserved. The authors (Golden, Hammeke and
Purisch, 1980) state that: "standardized instructions are
fiexible" (p. 13). However it is unclear how this flexibil-
ity (which is good in itself) affects the scoring of items.
More clearcut advice for administration possibilities is now
being developed (Golden, 198la; Golden, Ariel, Moses et al.,
1982).

In the view of the present author the test battery should
first be administered according to standardized procedures
to establish item and scale scores. However when standard-
ized testing has been completed more information can be col-
lected about the patient by individualizing the assessment
method and testing the limits.

Adams (1980b) claims that a standardized test battery
based on Luria's investigation procedure and theories:
"seems to be a logical impossibility ... the need to be con-
sistent, rigorous and public in the application and develop-
ment of protocols seems antithetical to the approach that
Luria described" (p. 514).

The administration of the battery takes 1,5 tec 2,5 hours
(Golden, Hammeke and Purisch, 1980), may be given at the
bedside and at different sections, designed for patients 15

years of age or older.
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Scoring: Items are scored in several ways, such as num-
ber of errors, time it takes to perform a task, etc. ac-
cording to the instructions of the manual (Golden, Hammeke
and Purisch, 1980). Raw scores of each item are transformed
according to norms into 0, 1 or 2 scores. Normal perform-
ance receives a score of 0, a clearly impaired performance
is scored as 2, and a borderline performance a score of 1.

Norms were established by £finding cutoff points that
showed maximum effectiveness in discriminating between 75
persons as brain damaged or normal, How scale scores were
derived is not clear, as this information has not been pub-
lished in detail or in its entirety (Golden, 198la, 198lb;
Golden, Hammeke and Purisch, 1978, 1980). This has been
very unfortunate as subsequent research, conclusions and
clinical interpretations are based on the scale score system
(Golden, Ariel, Moses et al., 1982).

Scores of all 1items on each of the 14 scales are summed
to get the 14 raw summary scale scores. High scores are
indicative of brain impairment. Raw scale scores are then
transformed into T-scores (standardized scores with a mean
of 50 and a standard deviation of 10). These transformation
values are based on means and standard deviations from a
normal standardization sample of 50 medical patients- who
were not hospitalized because of conditions affecting the
brain (Hammeke et al. 1978). The representativeness and

size of the standardization sample may be criticized. It is
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not known what are the limitations to using the norms. Gol-
den (1981a) has accepted this criticism and the need to
"fully expand the test's normative base"(p. 231). -However

this should have been done before the test was marketed.

1.7 GOLDEN CRITIQUED

The present author would like to stress at this point that,
as can be seen in the following section, the research on the
Luria batteries has been ambiguous and open to criticism,
This does not imply that the test batteries  themselves are
useless., However the usefulness and applicability of these
test batteries has still to be established by more, empiri-
cally sound research.

 General critique: The LNNB has already been marketed and

advertized as a test of outstanding quality and usefulness.

\0

8

Lo ]

However some researchers (e.g. Adams, 1 ¢ Spiers, 1981)
have pointed to serious methodological flaws in the re-
search of Golden and his collaborators, and have suggested
that the test battery should neither be advertized nor mar-
keted until sufficient, valid research is available to sup-
port it. Critics <c¢laim that the research on the LNNB has
numerous substantial statistical and methodological flaws
and that Golden has not been successful in combining Luria's
qualification of the symptom approach with a standardized
guantitative approach of the West. Critics claim that the

battery has been marketed and advertized too early. However
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Golden and his associates claim that the LNNB evaluates all
major neuropsychological functions and that it is an effec-
tive tool for the diagnosis of brain damage and for rehabil-
itation planning.

Adams (1980b) and Spiers (1981) claim that the 0,1,2
scoring system is not sensitive enough in the assessment of
neuropsychological functions and that more precision is pos-
sible with regard to present neuropsychological knowledge.
However Golden (1980) maintains that other scoring systems
have been tried out (e.g. 0,1,2,3 and 0,1,2,3,4) but they
had not been found to be superior in discriminating normal
individuals from brain damaged ones. Here however Golden
migsses the point that the main goal of the LNNB is not to
diagnose and localize brain damage but to carefully assess
the individual's strengths and weaknesses and to collect in
that way valuable information for rehabilitation and educa-
tion planning.

Golden, Ariel, McRay et al. (1982) claimed that each
scale assessed a general skill area. However as the items
on each scale are heterogenous, i.e. assess different func-
tions, Golden, Hammeke and Purisch (1980) stress the impor-
tance of noting which items are passed and which items
failed on a particular scale, when interpreting and defining
the nature of the deficit.

Russell (1980) claims that items on each scale are so
heterogenous that summing item scores on a scale is practi-

cally meaningless.



Scorer reliability: Five subjects were randomly selected
for testing from a sample of 50 neurological patients and 56
medical control patients (Hammeke, Note 1; Golden, Hammeke
and Purisch, 1978, 1980). The test battery was then admin-
istered by one examiner in the presense of a second examin-
er, both scoring performance independently. On 282 items
agreement in scoring ranged from 92% to 98% (mean=95%) .
Correlations between scores for each examiner ranged from
.97 to .99 for the five subjects. However composition of
sample is unclear (scoring is probably easier when normal
individuals are tested). As sample is small variability may
be too small to test the limits of the scoring criteria.
More research is needed before Golden's (1980) claim that
"the scoring criteria are highly reliable" (p. 517) can be
substantiated.

Test-retest reliability: On a sample of chronic, static,
neurological patients Golden, Berg and Graber (1980) found
test-retest reliability correlation coefficients to range
from .77 (right hemisphere scale) to .96 (arithmetic). Test
interval ranged from 10-489 days. These findings have not
been replicated. The length of the time - interval was not
found to have significant effects, which is not usual.

Split-half reliability: Odd-even split was used by Gol-
den, Fross and Graber (1981). Correlations on scales ranged
from .89 (memory) to .95 (reading). As previously mentioned

in this section, items of each scale are heterogenous. The

- 28 -



reason for high correlations is probably caused by the de-
sign of the test that similar items tend to go together in
twos {e.g. first the right hand is tested and then the left
hand). Some other form of split-half reliability would give
better infomation (e.g. splitting each scale in half and
comparing the first item of the first half with the first
item of the second half; or alpha coefficient), but this has
not been performed yet.

It should be mentioned here however that if a neuropsy-
chological test battery has adeguate validity then it is
reasonable to assume it has also adequate reliability (Boll,
1981).

Content validity: Golden and his associates (Chmielewski
and Golden, 1980; Golden, Hammeke and Purisch, 1980; Moses
and Golden, 1979; Purisch et al., 1978) claim that the LNNB
provides a comprehensive and extensive assessment method for
all neuropsychological functions. However some researchers
(Crosson and Warren, 1982; Delis and Kaplan, 1982) question
the ability of the battery to assess comprehensively neurop-
sychological functions. Spiers (1981) even claims that the
LNNB is not able to assess any major neuropsychological
function in an adeguate or comprehensive manner.

Regarding content validity two major issues are raised,
one concerning the selection of 1items and the other regard-
ing the contamination of items. As mentioned earlier Gol-

den and his colleagues (Hammeke, Note 1; Golden, Hammeke and
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Purisch, 1978) deleted items from the item pool if they were
not able to discriminate effectively statistically between
normal and neurological patients. Crosson and Warren (1982)
and Delis and Kaplan (1982) have suggested that items should
have been included on the basis of current knowledge of
brain behavior relationships as the goal is not primarily to
diagnose and localize brain damage but to establish the in-
dividual's strengths and weaknesses, by assessing the in-
tactness of a representative sample of microfunctions. Sec-
ondly, Crosson and Warren (1982), Delis and Kaplan (1982)
and Spiers (1981, Note 4) have pointed out the contamination
of items, i.e. the individual's performance on items relies
heavily on the intactness of receptive and expressive lan-
guage functions. This criticism also applies to many items
of the HRNTB. Crosson and Warren (1982) suggest that the
battery is not suitable for patients with language disor-"
ders. Lewis, Golden, Moses, Osman, Purisch and Hammeke
(1979) have admitted that severely aphasic patients had
problems taking the test and were therefore excluded from
their research (p.1007).

Golden, Ariel, Moses et al. (1982) have suggested that
instructions may be individualized to suit the needs of the
patient and that responses on many items (e.g. tactile) need
not be verbal. However it is not clear how this would af-

fect results, if the results would be comparable to norms.
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Another and related criticism refers to that items on
each scale are too few to satisfactorily assess the micro-
functions of a particular skill, e.g. the reading scale does
not assess reading comprehension {Crosson and Warren, 1982)
and the memory scale does not measure recent or remote memo-
ry (Spiers, 1981).

However Golden, Ariel, Moses, et al. (1982) have provided
convincing evidence that the LNNB may be used to assess neu-
ropsychological functions adeguately and exhaustively, but
satisfactory assessment relies heavily on the clinician's
knowledge of brain behavior relationships, and how this ap-
pears on the battery, as well -“as information from other
sources and instruments.

Construct validity: The internal consistency of each
scale (does each scale tap one general construct) has been
found to be high (Golden, Fross and Graber, 1981). However
the statistical methods (factor analysis and item intercor-
relations) used in this research has been criticized, not
leading to reliable conclusions. Correlation with other in-
struments has found the LNNB and the HRNTB to overlap sig-
nificantly in skills assessed (Golden et al., 1981).

Golden and his associates have carried out investigations
to assess the ability of the battery to differentiate be-
tween normal and neurological patients (Hammeke, Note 1;
' Golden, Hammeke and Purisch, 1978; Hammeke et al., 1978).

However the results of these investigations are wunclear as
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the procedures (samples not adequately described, samples
not controlled for education, etc.) were guestionable. It
was found that 89% of items were able to discriminate be-
tween patient groups. This was found by performing 282 t
-tests, which 1is a guestionable procedure (Adams, 1980a,
1980b). Although the LNNB shows promise in distinguishing
between normal and neurological patients, more methodologi-
cally sound research is needed. The LNNB also shows promise
in localizing and lateralizing brain damage but resarch re-
garding this has the same statistical and methodological
problems as described above.

In conclusion, the LNNB shows promise but much more meth-
odologically and statistically sound research is needed to
establish how well the battery does the job it is designed
for, and how useful it is as a tool for deciding rehabilita-

i A A 3
tion and education preoc

1.8 THE NEUROPSYCHOLOGICAL DEVELOPMENT OF CHILDREN

1.8.1 The Effects of Brain Injury on Children

There are two major theories regarding the effects of brain
injury on children (see Springer and Deutsch, 1981). The
first theory stresses the "plasticity" of a child's brain,
i.e. intact cortical areas may take over the functions of a
damaged area to a greater extent among brain damaged chil-~
dren than among brain damaged adults. This implies that

brain damage may have less severe consequences in childhood
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than in adulthood. This theory also implies that during
early childhood the brain functions according to mass action
theory, - but as the brain matures functions become more and
more localized and lateralized. This relates to the view of
intellectual processes being general in nature during early
childhood but becoming progressively more specialized with
age.

The second theory claims that besides the direct effects
of brain damage amohg children, such brain damage will also
negatively affect the development of higher cognitive
skills, as this development is dependent on the lower im-
paired processes. This means that brain impairment may have
more severe effects among children than adults. Golden
(1981) cites research supporting that takeover of functions
following brain injury mainly appears among very young chil-
dren with large lesions, lesions that may involve a substan-
tial part or the most of one hemisphere, but the other hemi-
sphere is left intact (DeRenzi and Piercy, 1969; Reed and
Reitan, 1969). These cases are relatively rare in the clin-
ical population (Strich,1969, in DeRenzi & Piercy). Other
research cited by Golden (1981) indicates that early child-
hood injuries (2-4 years) cause more impairment than inju-
ries occuring later, e.g. at ages 5-7 (Boll,1976). These
findings are in line with Luria's theory, stated earlier,
that early damage of lower functional system will negatively

affect the development of higher functional systems. It
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follows that a child is more likely to show a generalized
deficit following a brain injury than a brain damaged adult
(Golden,1981). Golden (1981) stresses the importance of
taking into account the neurodevelopmental stage of a
child's brain at the time of injury, to be able to evaluate
the effects of that particular injury.

Research on the sex differences 1in the lateralization of
complex psychological functions suggests that on the average
males are better at spatial abilities than females but fe-
males are superior on language functions (e.g. Coltheart, et
al., 1975). Also this evidence suggests that spatial abili-
ties are lateralized early in life (before age 6) and that
these abilities are more lateralized (usually in the right
hemisphere) in boys than in girls (Witelson, 1976)}. Verbal
abilities also seem to be more lateralized among boys than
among girls {(Springer and Deutsch, 1981, p. 127).

Waber (1976) found evidence supporting that early matur-
ers tend to have better verbal than spatial abilities but
the reverse 1is true for late maturers. Waber also found
that early maturers tended to have less speech lateraliza-
tion than late maturers, indicating that lateralization dif-
ferences between boys and girls may not be directly due to
sex but to the fact that girls tend to mature earlier than
boys.

Levy (1978) suggests there might be an evolutionary basis

for sex differences of spatial and verbal abilities. Man as
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a hunter had to rely on visual-spatial abilities, but fe-
males usually ﬁave had to bring up children which requires
verbal abilities. However greater degree of lateralization
does not necessarily mean greater ability.

Lenneberg (1967) in his literature review concluded that
lateralization started at the time of language acquisition
but was not fully completed wuntil puberty. Others (e.g.
Basser, 1962) claim that lateralization is completed at age
5 or earlier. To what extent lateralization is present at
birth is not known, and the plasticity of the brain at that
age makes it difficult to investigate (Springer and Deutsch,
1981). Also it has not yet been empirically established if-
lateralization increases with age.

In conclusion, the diagnosis of brain damage and its lo-

calization and lateralization is more difficult among chil-
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dren than among adults. This may be because of the plastic

pa

ity of the brain or because of the lack of localization and
lateralization of functions in the child's brain. Mass ac-
tion may be the case in early childhood, associated with
general intellectual processes. Gradually functions may be-
come more localized and lateralized. However early brain
damage may affect later brain organization in different and
unknown ways, making localization and lateralization of
brain damage very difficult. However for the planning of
rehabilitation and special education methods such informa-

tion is not a prereguisite, it 1is sufficient to know the
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child's strengths and weaknesses. It is however useful to
know if brain damage is present or not in a child, as if it
is not other causes must be identified as responsible for

poor school performance, etc.

1.8.2 Neurodevelopmental Stages

Although at birth virtually all the neurons of the brain
have been generated (Kandel and Schwartz, 1981) the brain
weight is only approximately one fourth of the weight of an
adult's brain. At age two however the weight of the brain
is three times that at birth and close to the adult size.
At age two also higher mental functions have started to ap-
pear (Springer and Deutsch, 1981). After birth several
aspects of neurological development continue or appear, e.g.
myelinization, dendritic growth, growth of cell bodies and
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These processes depend on genetic mechanisms, nutrition and
general health and are a necessary prerequisite for the de-
velopment of psychological and behavioral functions. For a
successful psychological and behavioral development physio-
logical maturation is not sufficient, environmental stimula-
tion is also required. This environmental stimulation will
also affect the physiological maturation process, e.g. the
establishment of neuronal pathways (Mussen, Conger and Ka-

gan, 1979).
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Golden (1981) suggests there are five major stages of
neurodevelopment which is in line with Luria's theories.
These stages also tie in with the stages of cognitive devel-
opment as forwarded by Pilaget.

Stage one: This stage refers to the development of the
most basic parts of the brain, unit one, or the reticular
formation and related structures. The development of unit
one is wusually completed at birth (in cases of premature
birth this may not be so), or not later than 12 months from
conception, While this system has not yet fully developed,
children can be expected to show arousal/attention deficits.
1f this system is damaged during its development it usually
leads to hyperactivity and attention/filtering disorders.
The child may either find it hard to concentrate and be eas-
ily distracted by irrelevant stimuli (too much cortical
stimulation), of the child may get too little cortical stim-
ulation and be hyperactive in order to provide extra corti-
cal stimulation,

Stage two: This stage involves the development of the
primary motor and sensory areas (motor, tactile, auditory,
visual) and takes place during the same time period as stage
one. The development of stage two is genetically determined
and not influenced by the environment. The motor reflexes
present at birth are typical stage two behavior. As the
secondary areas of the brain develop stage two behavior usu-

ally disappears. Injury to primary areas of the cortex may
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lead to the loss of primary functions (e.g. cortical blind-
ness), however through the brain's plasticity the intact op-
posite hemisphere may take over the functions of the damaged
area to some degree.

Stage three: During this stage the secondary areas of
the cortex develop. This development usually starts around
birth and is not fully developed until age 5. The secondary
areas of the cortex organize and code information from the
sense organs, and the development of these areas is obvious-
ly influenced by environmental stimulation. Behavior asso-
ciated with this stage is e.g. learning to speak and learn-
ing to walk.

Stage four: This stage refers to the development of the
tertiary areas of the second block, mainly localized in the
parietal lobes. This stage is thought to last from age 5 to

e Iin + inf
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hese tion from differ-
ent sense organs and are associated with very complex behav-
ior. The functioning of these areas is necessary for learn-
ing to read and write and for simple arithmetic.

Stage five: This is the last stage of neurodevelopment
and only starts at adolescence and it may not be fully com-
pleted until age 24, according to Golden (198l1). This stage
includes the development of the tertiary areas of the third
block, the prefrontal lobes. These areas are associated

with the highest forms of human thinking and intentional be-

havior.
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1.8.3 Diagnosis of Brain Injury in Children

Golden (1981) claims that it 1is more difficult to diagnose
brain damage among children than among adults. Poor per-
formance may be caused by several factors besides brain dam-
age, such as low intelligence, developmental delays, cultur-
al differences, motivational and behavioral problems,
However, in the present author's opinion patterns of per-
formance or relative strengths and weaknesses are more im-
portant than the knowledge of presence or absence of brain
damage. It would be interesting to investigate to what ex-
tent neuropsychological batteries are able to differentiate
between learning disabled children and children of 1low in-
telligence, culturally disadvantaged children, etc.

In neuropsychology the same method is used to localize
and lateralize brain damage among children as among adults.

mrve e
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However Golden (1%81) points out several
that should especially be considered when childred are diag-
nosed: a) Neuropsychological disorders in childhood are us-
uvally diffuse and the effects of a lesion in one area of the
cortex differ according to the neurological stage the child
was at, at the time of injury; b) Deficits are affected by
later training, which is usually cognitive in nature. Motor
and sensory deficits may be less affected by training and
therefore be better localizers than cognitive functions; ¢}
Pattern of the deficit depends on the age of the child when

the injury occurred; d) It is important tec have appropriate
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age norms because children develop fast and there are con-
siderable individual differences in the rate of development;
e) It is important to differentiate between primary and sec-
ondary effects of brain damage (secondary effects like be-
havioral and emotional problems that often appear among
brain damaged children).

In the present author's view, when developing a test bat-
tery for children age norms are especially important. There
are, as mentioned earlier, fast cognitive changes in child-
hood which makes developing a test for children a challenge.
On the whole it 1is more difficult to make a test for chil-
dren than for adults because of the rapid developmental
changes. When developing tests for children we need age
norms for a more valid assessment, and we also need to re-
late items to children's style of cognitive functioning. It
is also important to adapt tests and to standardize tests to
different populations, cultures and early educational expe-
riences, for cross-cultural comparisons. By establishing
age norms we increase the diagnostic effectiveness of the
test in different cultural settings. Studies have shown the

importance to establish sex norms, as girls mature faster

than boys (Mussen, Conger and Kagan, 1979, p. 112).
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1,8.4 Learning Disabilities

The concept "learning disabled child" refers to a child that
has specific learning difficulties at school, but is doing
well on other subjects. A learning disabled child is usual-
ly defined as being of average or above average intelli-
gence. (For reference see Gaddes, 1980). The learning dis-
asbled child does not have the overall poor school
performance associated with diffuse brain damage and very
low intelligence. Golden (1981) <cites evidence supporting
that learning disabled children tend to show a number of
specific neurological and neuropsychological deficits., A
significant percentage of learning disabled children has a
pattern of deficits that would be expected from a localized
brain injury. It is suggested that neuropsychological in-

vestigation may be able to identify such children and that

()]
0

L A A piiled

these children may benefit rom special teaching programs
based on their performance (pattern of strengths and weak-
nesses) on neuropsychological tests (Golden, 1981).

There seems to be different patterns of deficits learning
disabled children show, however Golden (1981) points out a
few factors these children tend to have in common: a) Over-
all, all learning disabled children perform well, there is
no generalized loss of functions; b) Patterns of deficits
usually indicate a focal lesion, usually in the left hemi-

sphere, not because the left hemisphere is a more often dam-

aged but because the deficits associated with left hemi-
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sphere lesion cause more disruption with school work; c)
Usually the cognitive deficits are accompanied by motor/sen-
sory deficits; d) Not all deficits may be neurological in
nature. It is important to concentrate on the strengths and

weaknesses of the individual.

1.9 LURIA BATTERIES FOR CHILDREN

1.9.1 The LNNB for Children (LNNBC)

Unaffected by the severe critigue the LNNB received Golden
and his associates have gone on to develop a standardized
children's version of the Luria-Nebraska Battery (LNNBC).
Golden (1981) states that now The LNNTB has been adapted
for children and that some initial normative data has been
established for this adaptation on a sample of 120 children
aged 8-12., Golden clgims that this adaptation has some val-
ue as being able to discriminate between normal and brain
injured children, but as research has just started the full
value of this battery has still to be established. The
children's version of the Battery is shorter than the adult
version, includes 149 items (Tramontana, Sherrets and Wolf,
1983), and many items have been modified for children. How-
ever it is divided into the same subareas as the adult ver-
sion. The adaptation is intended for children 8-12 years of
age and is supposed to test the functions of all areas of
the brain except those of the prefrontal areas (a tertiary
area which according to Golden is not fully developed until

around age 24) (Golden, 1981).
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When developing the LNNBC Golden and his associates
followed the viewpoint that children move through succeeding
stages of brain maturation (and intellectual functioning),
each stage gqualitatively different from the others. The
view was, in other words, not that children were only less
skilled adults, and the same basic test could be used for
both children and adults. The tests were not only made eas-
ier for children {(like what was done when the WISC-R and the
HRNTBC were developed), items were changed and adapted, some
deleted and new items added.

As mentioned above the LNNBC was designed for children
aged 8-12, i.e. for children at stage 3 of neuropsychologi-
cal development according to Golden (1981). Stage 3 refers
to the development of the tertiary parietal areas. The ter-
tiary frontal areas of the brain are not fully developed at

Tde mema PR, : 3
this age, according to n {1981) (not fully mature unti
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early adulthood) and therefore items measuring thg functions
of this area in the LNNB were eliminated in the LNNBC.

Age appropriateness of item instructions and material was
assessed and adapted. The test was administered to a small
group of above-average children in order to identify inap-
propriate items and to see which other adaptations might be
necessary. Two revisions were made and tested on a small
group of children, Then a third version was tested on a
group of 60 children. From these results the fourth version

was created and norms established on a group of 120 normal
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children aged 8-12; 24 at each age level. Golden (1981)
claimg that the results are supporting the dvelopmental
stages view, i.e. items that rely on second stage function-
ing or less show little age trends, but items assessing ter-
tiary parietal functions show significant improvement with
age. Norms for each age group show age trends for 50% of
items., Separate norms for girls and boys are not reported.

The LNNBC includes the same basic scales as the adult
version, Items are scored the same way, and raw scores con-
verted into 0,1,2 scores. Item scores (0,1,2) are added up
for each scale and these scale scores are then transformed
to T-scores (standardized scores with a mean of 50 and a
standard deviation of 10) tables are provided for this pur-
pose (Golden, 1980).

Research on the LNNBC only started in 1980, Golden re-

IS o 3
ports that 50 childr

(]

en were tested with the LNNBC and the
battery effectively predicted both IQ and Wide Range
Achievement Test (WRAT) reading levels with multiple corre-
lations across the 11 Luria scales of values ranging from
.75 to .85 (Golden 1981). It was also found (Golden, 1981}
that 50 brain damaged children (lesions were not in the ter-
tiary frontal area) performed significantly worse than 50
normal children on the LNNBC. Research has still to be ex-
tended to larger samples and learning disabled children

{Golden, 1981).
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Golden has done more research on the adult version than
on the children's version and therefore the criticisms of
the adult version also apply to the children's version and
even more. This is one more reason to standardize carefully
and do research using the children's version, especially as
Luria's work shows promise for educational institutions.

To what extent do cultural factors influence neuropsycho-
logical functions? To answer this gQuestion we must cross-
validate neuropsychological batteries in two or more differ-

ent societies.

1.9.2 The LNNBC Revised Manitoba Edition (LNNBC-RL)

Rune Lundin, a school psychologist at The Child Guidance
Clinic in Winnipeg (Rune S. Lundin, c/o The Child Guidance

Clinic of Greater Winnipeg, 700 Elgin, Winnipeg, Manitoba,

Canada)

nd

ently working at revising Golden's LNNBC, and

o]

is p
standardizing this revision for school aged children in Man-
itoba, as well as for preschool children. (For the Manitoba
Revision of the LNNBC see Appendix A).

Lundin has made some changes to the LNNBC, deleted, added
and changed some of the items, and developed a revision of
149 items which are divided into scales and scored the same
way as the LNNBC. This version is called the Manitoba Revi-
sion of the Luria-Nebraska Neuropsychological Battery for

Children (LNNBC-RL}.
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Lundin, in an unpublished pilot study (Lundin, Note 2)
has administered his revision to a group of normal children
aged 5 to 12. For children aged 5-7 some items have been
changed or deleted, especially items that rely on academic
abilities such as reading, writing and mathematics, and also
items assessing intellectual processes. Here Lundin has ac-
tually developed two versions of his revision, one version
for children aged 5-7 and another version for children aged
8-12. Preliminary norms have been developed for children
aged 5-7 and for children aged 8-10. Children in the stan-
dardization sample were of average intelligence, and were
plus or minus 6 months from their birthday at the time of
testing. The Manitoba norms as established by Lundin do not
show much age trends, probably because there are actually

two batteries, and because children are plus or minus 6

3

ma
AN

-

the from their birthday at the time of testing (overlap
likely). In Lundin's pilot study separate norms have not
been developed for boys and girls, boys and girls are aggre-
gated. Items are scored in the same way as the items of the
LNNB, item scores are transformed to 0,1 or 2 according to
established age norms (each child is compared to his/her age
peers), the transformed item scores are added up for each
scale and these scale scores are transformed to T-scores on
a profile sheet developed in Manitoba (Lundin, Note 2; Ap-

pendix A).
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Lundin has also tested several learning disabled and
brain damaged children, in order to diagnose and localize
brain damage, and to assess their strengths and weaknesses
and on the basis of this information (together with other
available information) to plan remedial and special educa-
tion programs. In Winnipeg a program has been set up to de-
tect learning disabilities among 5 year old children with
the aid of the LNNBC-RL {(for 5-7 year old children), and to
treat the learning disabled children found, on the basis of
test results.

Lundin has written a preliminary manual for the LNNBC-RL
which includes the interview and the history taking ques-
tions, and all the test items and instructions for adminis-
tration followed by the Manitoba norms (Lundin, Note 2).

Secondly Lundin has written Clinical Interpretation and Item

- L L PR -4 - —_ — - -~ A 1 1 i —
Analysis of the LNNBC-RL, as a help for the clinician 1in as

sessing test results (Lundin, Note 3). Furthermore Lundin is
presently preparing Approaches to Remediation, a guide on
how to use test results for remediation and education plan-

ning.

1.9.3 Clinical Interpretation of the LNNBC-RL

In an unpublished paper Lundin (Lundin, Note 3) has de-
scribed the clinical interpretation and the item analysis of
the LNNBC-RL. With the permission of the author the follow-

ing information has been abstracted from his unpublished

paper:
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To be able to understand performance on the LNNBC-RL one
must understand how the-performance on each 1item reflects
brain functions and dysfunctions, Each item is designed to
assess one specific ability (microfunction) or a combination
of abilities. Each specific ability or microfunction can be
related to a specific part of the cortex. The battery is
not designed to assess all neuropsychological functions,
rather the functions that are the prerequisites for academic
progress, identifying specific impairments as well as rela-
tive strengths and weaknesses. The nature of the present
battery, built on the theories of Luria, means that a child
with a specific brain impairment can do well on many items
but will fail on those items related to the particular mi-
crofunctions that are impaired. This gives the clinician
specific information about the child's brain functioning.

ml. 3 o~ 1~ 4= 3
This can b ontrasted to test items on other tests, such as

(9]
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the WISC-R Coding Subtest and the Halstead Category Test.
These items do not give specific information about brain
functioning as they involve so many microfunctions or func-
tional systems. These items are not so valuable in deter-
mining specific strengths and weaknesses and deciding rem-
edial measures.

Very high scale scores (90T or more} usually indicate
"cases of severe brain dysfunction involving vascular acci-
dents, extensive scar tissue, severe convulsive disorders

or severe chronic degenerative disease" (Lundin, 1982, p.

- 48 -



1). Moderately high scale scores (60-70T) usually indicate
brain dysfunction or recovery from injury, if cooperation is
good.

On this battery all items are important as each one is
designed to assess a specific microfunction. This means
that although a scale score is normal, 5 items missed in a
sequence on that particular scale can be indicative of a
specific brain impairment and providing important informa-
tion. If a scale score exceeds the cutoff point closer
analysis of items missed will provide a more precise iden-
tification of the child's impairment within that area. If a
child's scale score is normal but he/she fails a few items
on that particular scale, the items missed are usually re-
lated to some other major functional area than that measured

by the scale. For example, items 4 to 7 on the motor scale

are related to the tactile scale. Evaluation of items
missed is therefore very important to understand the impair-
ment and to decide rehabilitation. This evaluation can also
help to identify emotional and behavioral problems that of-
ten accompany brain impairment in the school-age child.
Through the careful analysis of deficits and strengths rem-
edial programs may be designed and information gained to ad-
vice parents and teachers on the problems the child might be
expected to have in the future.

The scale scores provide a quick evaluation whether the

child is brain impaired or not and the severity of that dis-
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order. It is claimed that each scale is 85% effective at
discriminating between brain damaged and normal children
(Gustavson et al., 1982, Note 5}. A scale score of 70-80T
is usually indicative of congenital or pre-partum small in-
juies. A scale score above 80T suggests severe disorder us-
ually a more recent one and presently interfering with brain
functioning,

Left and right hemisphere scales are designed to lateral-
ize the impairment. These two scales are primarily based on
items from the motor scale and the tactile scale.

The qualitative approach should be combined with the
guantitative approach. When testing a <child using the
LNNBC-RL the qualitative aspects of the child's performance
should be noted, e.g. how the child approaches the task. An
inability to perform a task may have different causes (a
child may find it difficult to write letters because of a
motor problem or because of a visual-spatial problem, etc.),
here gualitative assessment is necessary to distinguish be-
tween possible causes. "Testing the limits" procedure may
be used when it may provide extra information, however usu-
ally this is not necessary as the same problem is presented
in different ways throughout the battery.

It is possible to forward hypotheses about the child's
brain dysfunctioning, and to test these hypotheses, and ar-
rive at the hypothesis that best explains the child's test
results, using the three approaches, qualitative assessment,

scale scores and item analysis.
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1.9.4 Interpretation of Individual Scales

This subsection is also based on Lundin's (Lundin, 1982,
Note 3) unpublished paper on the clinical interpretation and
item analysis of the LNNBC-RL.

The motor scale: This scale includes the greatest number
of items of all the scales (34 items). It assesses a vari-
ety of motor functions, both functions of the right and the
left hemisphere.

Items 1-3 assess simple movements of the hands and the
fingers. Impaired performance on these items is associated
with brain impairment in or near the posterior frontal lobe.

Items 4-7 require the child to be blindfolded and inveolve
simple motor movements associated with kinesthetic and tac-
tile feedback. Therefore these items if failed usually sug-
gest impairment of the parietal lobe.

Items 8-14 involve simple motor movements together with
spatial organization (right-left}). These items are espe-
cially sensitive to disorders of the frontal lobe and also
disorders of areas of the right hemisphere that are associ-
ated with optic-spatial organization.

Items 15-18 involve both simple and complex movements and
the organization of behavior. Poor performance is associat-
"ed with impairment of the motor area of the frontal lobes
and also prefrontal areas and premotor region.

items 19 and 20 involve oral movements. Failure may in-

dicate frontal lobe or parietal lobe impairment, but also
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disorder of some of the «cranial nerves, reflecting disrup-
tion in the brain stem or generalized brain dysfunction.

Items 21-32 measure construction dyspraxis. 1f drawings
are very poor this may be caused by severe spatial disorgan-
ization associated with impairment of the right or the left
parietal area. If the gality of drawings is normal but
drawing is slow this may reflect motor dysfunction or in
some cases be due to compulsiveness.

Items 33 and 34 assess the child's ability to respond to
a speech regulation of the motor act. The child has to un-
derstand the instructions, keep them in mind for some time
and respond appropriately. The understanding involves the
temporal-parietal areas of the left hemisphere and the

speech regulation of the motor movements involves the fron-

tal lobes. A frontal lobe disorder makes it hard for the
child to move in response to a verbal command although un-

derstanding may be good.

As can be seen from above the motor scale items are sen-
sitive to different types of brain impairment besides that
of the posterior frontal lobes, e.g. 1impairment of the tem-
poral and parietal lobes, and disorders of the anterior
frontal lobes. However if scale score exceeds 80T this usu-
ally indicates lesion of the frontal lobes. The motor scale
is useful for the localization and lateralization of brain
impairment. By looking at the right and left hemisphere

scales along with the motor scale, valuable information can
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be gained. A high score on the motor scale but low scores
on the 1left and right hemisphere scales wusually indicates
the intactness of simple motor movements but poor function-
ing of the more complex movements caused by a lesion in the
right hemisphere or 1in the frontal lobe of either hemi-
sphere. The Motor scale can be used to localize brain dam-
age along the anterior posterior dimension. In the case of
pure parietal lobe dysfunction, motor scale score will usu-
ally not exceed 60T but items 4-7 are often failed. However
it must be kept in mind that localization is not the main
goal of the battery, rather to establish areas of strength
(scale scores below 50T) on which alternate teaching strat-
egies can be based.

RhYthm: Item 35 involves the analysis of groups of tones
(two tones are presented, which one is higher?). Perception
of tonal gualities is directly associated with the temporal
lobe of the right hemisphere.

Items 36-38 involve the reproduction of tones or the ex-
pression of tonal relationships, by some associated with the
frontal lobe of the right hemisphere. Children with expres-
sive aphasia resulted by injury to the left hemisphere may
pass these items easily and this strength may be wused for
alternate teaching strategies, e.g. learning to read using
the sing-song technique or using rhyming instead of letters.

Items 39-40 involve the evaluation of acoustic signals

(the child must say how many beeps he/she hears).
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Items 41-42 assess the child's ability to reproduce
rhythmic patterns which is associated with the right tempo-
ral area and the ability to reproduce sounds using the domi-
nant hand (right hand wusually) involving the left hemi-
sphere, Reproducing rhythms from verbal commands also
involves the left hemisphere areas associated with compre-
hension. The items of the rhythm scale are also sensitive
to disorders of attention and concentration (hyperactivity).
If the child has attentional problems (it is wuseful to as-
sess this before the test 1is administered) it is important
to ensure at the beginning of each item that he/she is pay-
ing attention, Psychiatric children may do worse on these
items than neurological children, because of their atten-
tional problems. In the case when attention and cooperation
is good and there is no speech problem poor scale score here

. . . .
s usually due to right hemisphere impalrment.

i y due to ht hem mpairment. If there are
speech problems the cause can be either of the left or the
right hemisphere.

Tactile functions: This scale mainly assesses the func-
tions of the anterior parietal lobe of either hemisphere.

Items 43-56 involve cutaneous sensation. Both the prima-
ry and secondary tactile areas of the posterior block may be
involved and items 53-56 measure partly impairment around
the angular gyrus.,.

Items 57-58 involve muscle and joint sensation, associat-

ed with both anterior and posterior part of the parietal
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lobe. If the child only fails on these two items of the
tactile scale the clinician should 1look for errors on items
4-7 of the motor scale. Items 57 and 58 assess stereognos-
tic perception and these items are especially sensitive to
the residual effects of old brain injury.

The left and right hemisphere scales are made from items
of the motor and tactile scales. Research has shown that
lateralization according to these scale scores 18 accurate
in 85% of cases (Gustavson et al., 1982, Note 5). Usually
the performance of the left hand should be at least equal to
or even slightly better than the performance of the right
hand due to practice effects.

Visual functions: Items 59-60 involve naming of objects
and naming objects from pictures. These items are sensitive
to left hemisphere disorder. ‘ These items are very simple

o de

1. e
but 1f ¢ ssed

hey are not passed, pe
will be extremely poor.

Ttems 61 and 62 involve more visual-spatial perception.

Item 64 involves visual memory, a right hemisphere func-
tion usually.

Item 65 assesses the ability for spatial rotation, 1is
sensitive to the impairment of visual-spatial skills. If
the child does not have expressive or receptive speech defi-

cits elevated scores on this scale indicate right hemisphere

dysfunction.
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Receptive speech: This scale assesses the ability of the
child to analyze and understand receptive speech.

Items 66-71 measure phonetic hearing and understanding,
repeating and writing phonemes. Item 71 assesses the abili-
ty to understand phonemes spoken at different levels of
pitch, related to the right temporal area.

Items 72-77 involve the understanding of simple words and
sentences, to ensure the child is hearing correctly.

Items 78-83 test the ability to understand complicated
instructions and to answer them.

All items on this scale can be affected by left hemi-
sphere impairment, but a right hemisphere dysfunction can
also elevate this scale score (e.g. items 79 and 80 involve
spatial orientation). Items that include comparison (81-83)
are sensitive to impairment of the parietal-occipital areas
of the left hemisphere, but may also be failed simply be-
cause of lack of understanding, associated with injuries of
the temporal lobe or angular gyrus. The items on the recep-
tive scale are not dependent on reading readiness, reading
ability or the level of education. If the child performs
well on this scale but poorly on the reading scale this is
indicative of impairment of the occipital or temporal-occi-
pital areas of the left hemisphere. The receptive scale is
especially sensitive to left hemisphere damage but its score
may also be elevated by right anterior damage, playing a
role in the understanding of basic English phonemes, analy-

sis of pitch and the rhythm of speech.
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Expressive speech: This scale assesses the ability of
the child to express phonemes, simple words and sentences
and to repeat complex sentences and express automatic and
more complex speech.

Items B84-88 assess the ability to repeat phonemes and
words from dictation,

Items 89-92 assess the ability to read the same material.
If the child 1is able to pass either sequence, significant
expressive difficulties are not present, If items 84-92 are
passed but the child has difficulties with items 93-104 low
IQ may be expected or frontal lobe damage of the left hemi-
sphere. Higher forms of speech are especially associated
with frontal lobe functions. In most cases high scale
scores here (70T or more) are caused by left hemisphere dys-
functions, invoving the temporal frontal area, especially

.
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he posterior two third

wo thirds of he fron

the tal lcbe

t 1t . If the prob-
lem is basically to change sounds or the slurring of speech
kinesthetic damage may be expected (associated with parietal
damage and tactile deficits, e.g. items 4-7).

Writing: This scale involves analyzing words phonetical-
ly, copying and writing what the examiner dictates. Chil-
dren under 8 years of age may not have sufficient education-
al background so a writing readiness test would be more
appropriate here. Disorders of writing are often associated
with temporal, parietal, occipital impairment, especially in

and around the angular gyrus of the left hemisphere. There
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are however some exceptions to this. Being able to write
from written material but not from auditory material indi-
cates specific damage in the temporal lobe. Being able to
write from dictation but not from written material however
indicates impairment of the occipital- parietal areas of the
brain. I1f the problem is in forming letters and changing
from one letter to the next this may be due to impairment of
kinesthetic feedback, confusing letters that are drawn by
similar motor movements. If a child is not able to draw be-
cause of paralysis, this is due to a lesion of the motor
strip area of the posterior frontal lobe. Writing at an un-
usual angle to the page may be indicative of right hemi-
sphere impairment. Inability to read or write own name may
indicate childhood dementia or diffuse brain damage.

Reading: This scale assesses the ability to integrate
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s, to recognize letters, to read words
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letters
sentences. Failure here is associated with impairment of
the temporal-occipital area of the brain, or the temporal-
parietal area of the left hemisphere. If a child knows the
letters and 1is able to read words but not sentences and
paragraphs this may be due to impairment of the tertiary pa-
rietal areas (areas which are involved in the analysis of
grammatical structures) or the impairment of the secondary
visual areas of the occipital lobe (visual scanning).
Mathematics: This scale of all the scales is most sensi-

tive to educational deficits among children, a scale score
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of 90T may be reached without any indication of brain dys-
function. Poor performance may be due to emotional reaction
to mathematics, by gently encouraging the child, he/she may
be able to perform better. Because of the nature of these
items, performance here may be used to assess task orienta-
tion.

The first items on this scale involve the writing of num-
bers from dictation, and to read same numbers. Here the
clinician looks for reversals and spatial deficits, possibly
caused by right hemisphere or left hemisphere occipital-pa-
rietal dysfunction.

Next the child 1is asked to compare numbers (which |is
larger?) a function associated with the left occipital-pa-

rietal area,

Then simple arithmetical problems are presented, the
child should be able to perform from memory. If the child

fails these simple items this may mean a serious inability
to understand or a severe left hemisphere damage (especially
involving parietal areas).

Item 126 (more complex arithmetical problems) indicates
if failed by older children left parietal dysfunction., Item
127 {classic serial three's) 1is difficult even for normal
children, however very poor performance here is associated
with brain damage, especially if the child is doing well on
other items of the scale, and is then associated with a left

frontal lobe dysfunction.

_59_



The memory scale: This scale assesses short-term and in-
termediate memory functions.

Item 128 involves memorizing a list of words and to pre-
dict own performance. Poor prediction is indicative of
frontal lobe dysfunction.

Items 129-131 assess visual memory and visual memory with
interference. These items are a little more sensitive to
right hemisphere than to left hemisphere dysfunction. Item
130 measures motor memory. On the whole nonverbal items
missed is associated with right hemisphere dysfunction and
verbal items missed is indicative of left hemisphere impair-
ment., Elevation on the memory scale can be highly specific
and scale score above 80T is usually associated with left
hemisphere or bilateral brain damage.

Intellectual processes: Here items are not designed to
assess intelligence the same way as IQ tests do. Items were
selected if they efficiently discriminated between brain
damaged and normal subjects. These 1items do not primarily'
assess parietal functions like for «example the WISC-R does,
but also other areas of the brain, e.g. frontal areas
(138-139) and right frontal areas {interpretation of verbal
schemes). However here visual scanning problem can also af-
fect performance caused by various injuries to the premotor
areas of the frontal lobes or injury to the occipital cor-
tex. Item 140 may not only be missed by poor intellectual
functioning but also because of expressive speech dysfunc-

tion.
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Items 141-146 are in accordance to WISC-R subtests (test
parietal functioning) involving. logic, similarities and
analogies.

On the whole this scale assesses left hemisphere func-
tioning, especially as children's frontal areas are not ful-
ly mature. However very high scale scores usually indicate
impaired prefrontal regions, that is if psychiatric thought
disorder is not present and the receptive and expressive
scales are within normal range (45-55T).

The pathognomic scale: Here 1items were selected that
best discriminated between brain damaged and normal sub-
jects. 018 injuries usually show up as low pathognomic
scale scores, elevated scores however may reflect progres-
sive brain disease.

The right and left hemisphere scales: Items are mainly

es. These two scales

from the motor and the tactile scal
have been shown to lateralize brain damage correctly in 75%
of cases among adults (McKay and Golden, 1979}, These
scales may not be so successful among children because of
possibly less lateralization and more plasticity and mass
action (see Springer and Deutsch, 1981).

Localization of brain damage among children is very dif-
ficult. in most cases lesions are not circumscribed, par-
tial recovery may have taken place and symptoms may have

emotional overlay (Lundin, 1982, Note 3).
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1.9.5 Lesions of Different Brain Regions

This subsection is adapted from Lundin's (Lundin, 1982, Note
3) unpublished paper on the clinical interpretation and item
analysis of the LNNBC-RL.

Frontal regions: The frontal regions of the cortex are
associated with motor movements, evaluation, planning and
organization of behavior, and higher forms of thinking, The
tertiary regions of the frontal lobes may not be fully ma-
ture until early adulthood (Golden, 1981). The premotor
areas are probably fully mature at an early age. The fron-
tal areas especially the left prefrontal and premotor re-
gions are involved in the evaluation and organization of
stimuli and responses.,

Children with left frontal injury tend to have elevated
pathognomic scale score (80T or more) and a disruption of
expressive speech or function); the expressive
scale having a considerably higher score than the receptive
scale (difference 15-20T), and more impaired motor functions
than tactile functions. However the right and 1left hemi-
sphere scales may not differ significantly. Motor scale
items missed here may often be of the complex nature, where
sequential movement 1s needed. Movements are out of se-
guence rather than slow, both hands are affected. Frontal

injuries may also affect scores on memory, arithmetic and

intellectual processes.,
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Right frontal dysfunction may elevate the receptive scale
score, but the expressive scale may show little or no im-
pairment (the opposite to left frontal injury). Items
missed on the receptive scale are those involved in pitch
discrimination, and speech involving spatial concepts {un-
der, over, behind). This impairment also tends to elevate
the tactile scale rather than the motor scale, and will usu-
ally not influence intellectual processes except items
136-138.

Central region dysfunction: This region involves the
sensorimotor and tactile strips on either side of the cen-
tral sulcus, Right hemisphere impairment of this region
leads to high scores on the right hemisphere scale but does
not affect the left hemisphere scale score. Left hemisphere
impairment leads to high scores both on the right and on the
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higher). Motor and tactile scores are approximately equal
in right hemisphere injury but in left hemisphere injury the
motor scale score will be significantly higher than the tac-
tile scale score. This dysfunction also affects the pathog-
nomic scale score (elevates it).

Temporal lobe functions: These regions of either hemi-
sphere are associated with auditory input and the integra-
tion of auditory stimuli., However the nature of these func-

tions differs between hemispheres, The right temporal

functions concentrate on tonal quality, rhythm, pitch and
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basic receptive speech, Left side temporal lobe functions
are verbal and language related. Right temporal impairment
causes less generalized deficit, on the battery (the battery
is verbally weighted), also, in Western cultures and
schools, verbal functions are usually considered more impor-
tant than rhythm, intonation, etc.

In right temporal injury the motor scale score is usually
higher than the tactile scale score. Especially affected
are complex motor functions, leading to construction dyspra-
xia and poor nonverbal memory. Intellectual processes may
also be affected especially sequencing and visual integra-
tion (space relations).

Left temporal injuries will usually elevate the receptive
scale score (usually more than 10-15 points above the ex-
pressive scale score} and to a lesser degree the expressive

. s . .
cale, reading, writing, arithmetic and memory, but does us-

0
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ually not affect the left and right hemisphere scales.

Parietal-occipital functions: This region integrates the
tactile-kinesthetic impulses and visual étimuli and auditory
stimuli, blending information. This area of the left hemi-
sphere is associated with speech, naming and logical-gram-
matical transformations. This area of the right hemisphere
is involved in spatial functions and constructional activi-
ties,

Test items associated with right hemisphere parietal-oc-

cipital functions are those involving drawing skills, copy-

- B4 —



ing of letters, tactile items involving localization and
identification of stimuli, and arithmetic items especially
those involving tens, hundreds and columnar construction.

Similarly items that are associated with the same area of
the left hemisphere involve complex grammatical construc-
tion, affecting reading, writing and intellectual processes.
Impairment of this area causes writing errors of letters
that require simultaneous kinesthetic movements, and also
slurred speech (kinesthetic movements of the 1lips and
tongue) .

Further analysis: The major goals of the battery are the
diagnosis and localization of brain damage, help planning
remediation and alternate teaching strategies and monitoring
functional status following accidental injury or surgery.
The younger the «child the more difficult the diagnosis be-

.
[= ~
omes as more varied normal

erformance can be expected.

9}
m

Extreme caution should be used regarding statements of in-
tactness of neural structures concerning children under 8
years of age, due to fluctuations of level of maturity of
the brain. Additional specific testing is useful here (Lun-

din, 1982, Note 3).

1.9.6 Applications of the LNNBC-RL

The ideas forwarded in this subsection are those of the

present author.
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It is hoped that the LNNBC-RL may become a useful tool
for identifying learning disabled children, to establish
their neuropsychological and academic strengths and weak-
nesses, to help decide on the basis of test performance the
most appropriate remedial program. The battery may also
give support to localization and lateralization of brain
damage. The test results should only be used together with
information from other sources, i.e. parents, teachers, neu-
rologists, school psychologists, etc. Different profession-
als should meet to decide the remedial program and revisions
should be made regularly on the basis of the child's prog-
ress.

On the basis of performance on this battery it may never
be concluded that a child is brain damaged. However it may
be concluded that the child has certain neuropsychological
and educational strengths and weaknesses and that the per-
formance pattern indicates that certain areas of the brain
are not working as they should be, whichever the reason may
be.

Information the battery provides: A&As a whole the battery
gives information on the intactness of several neuropsycho-
logical functions as the scale names indicate. Also it
gives information on the academic status of the child in
writing, reading and mathematics. Additional information

can be gained from test results by noting which 1items the

child failed and which were passed, as each item is supposed
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to measure the intactness of a microfunction, a microfunc-
tion which may play a role in more than one complex func-
tion. Together with the test results all other available
information should be used, both qualitative and guantita-
tive information should be used to reach a conclusion. For
qualitative purposes an interview format is provided at the
front of the battery.

The LNNBC-RL and handicapped children: It would be use-
ful to have a neuropsychological battery that could differ-
entiate between brain damaged handicapped (e.g. blind,
deaf, paralyzed) children and handicapped children without
brain impairment, and that could establish the strengths and
weaknesses of these children for remedial and educational
planning.

The usefulness of the LNNBC-RL to handicapped children

+a
i

iga‘_c For suc use the test hnffpry

has still to be inves . uch u e test batter
would have to be adapted to each form of handicap, some
items deleted (e.g. items that depend on hearing would have
to be deleted for deaf children), some changed and some add-
ed because of the child's special abilities like sign lan-
guage. The adaptation for each group of handicapped chil-
dren would then have to be tried out and standardized on a
carefully chosen sample of non-neurological {without brain
damage) children with that particular handicap, to find

norms.
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Practical aspects: The reasons for a child's poor aca-
demic performance and slow progress can be varied and multi-
factorial. However it is important for efficient help in
each case to know the causes. A child may suffer from emo-
tional or psychological difficulties {e.g. because of famil-
ial problems); the cause may be physiological in origin af-
fecting school performance; or it may be a brain lesion or
a mixture of more than one factors (emotional problems often
result from the child trying to cope with a brain impair-
ment) . If the school psychologist, the teacher and the
child's parents know the reasons for poor school progress
they can take appropriate measures to help the child over-
come the deficit and they can make appropriate demands to
the child knowing his or her abilities and limitations.

When parents, school psychologists or teachers notice a
child's learning disability and slow academic progress it is
important to diagnose that child's problem as soon as possi-
ble for effective treatment. A child who is not able to
keep up with peers in academic work, often in spite of con-
siderable effort, will very likely become frustrated and de-
velop negative feelings toward school. It is important that
the teacher does not label the learning disabled child as of
low intelligence without further evidence. Many learning
disabled children may have a very specific impairment and be
otherwise of good intelligence and gquite capable of showing
good academic progress when allowed to step around their

deficit.
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When a learning disabled child is being diagnosed it is
important to collect information from several sources, pa-
rents, teachers, neurologist, school psychologist and neu-
ropsychologist. Here obviously the neuropsychological bat-
tery plays an important role as providing information in
support of certain hypotheses regarding the child's undrly-
ing deficit, and establishing a pattern of the child's
strengths and weaknesses.

When a child performs normally on a neuropsychological
battery, except perhaps on the academic scale (writing,
reading, math) this may support the view that the causes are
not related to impared brain functions, and would suggest
more emphasis on emotional, psychological, motivational fac-
tors or even physiological factors.

If on the other hand a child scores outside the normal
vchological battery
this supports the view (if cooperation is good) that certain
areas of that child's brain are not functioning like in a
normal child. This theory can be compared to the view of
the child's neurologist, which is often based on physical
assessment methods (EEG, CAT scan, etc.). The performance
on a neuropsychological battery (like the LNNBC-RL) can be
used with considerable certainty by a skilled clinician to
diagnose and localize brain impairment. In some cases it
may be of some importance for parents and teachers to know

about possible brain damage as other causes are then less
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likely. However this information is not of primary impor-
tance for the development of remedial and educational meas-
ures. Here the neuropsychologist would meet with school
psychologist, special teachers and teachers (and perhaps pa-
rents) and explain carefully how the child performed on the
test battery (scale scores, item analysis, clinical inter-
pretation and qualitative assessment) what the child could
do and what not, strengths and weaknesses. It is important
to stress at this point that the test 1involves certain un-
certainty and that although the test results may indicate
possible brain impairment this does not mean the child is a
hopeless case, the test results should only 1lead to more,
goaldirected, efficient special education strategies for
that child. Impaired performance may also not necessarily
result from a brain lesion, there is always the possibility
£

ags {late maturation) especially among

of developmental
young children or poor cooperation.

If the child has a specific deficit (e.g. poor phonetic
_hearing, poor visual-spatial ability) the teacher may be ad-
‘vised that relying solely on conventional teaching strat-
egies that require the impaired functions to be intact will
frustrate the child (not able to do it in spite of effort)
and not lead to much academic progress. Instead the teacher
may be advised to try to teach the child using alternative

teaching strategies that do not rely solely on the impaired

functions but use functions that are intact (e.g. it is pos-
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sible to teach a child to read without relying on phonetic
hearing). However the teacher may also be adviced to train
the impaired functions. For this purpose special teaching
material (kits) is available to train motor and tactile
functions, visual-spatial functions, etc. (for futher in-
formation and for a list of publishers of this material see
Lerner, 1981, pp. 490-493). The creativity of the teacher
is invaluable here in individualizing educational strat-
egies. For parents it may be pointed out how important it
is for the learning disabled child to get plenty of human
contact, to listen to or play music, to take part in some
sport (swimming, etc.) and to play with toys that are relat-
ed to academic skills.

To motivate the learning disabled child it 1is important
to let him or her show what he or she is good at especially

maa

. . .
in the classroom amon Special teaching may take
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place outside the classroom where a more individualized
teaching is possible. It is important to diagnose learning
disabilities early (age 6-7) as this is more likely to help
the child to overcome his or her disability as soon as pos-

sible,
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1.10 STUDY PROPCOSED

The research project proposed here 1is basically an explora-
tory study, involving the translation, adaptation {where
necessary because of language differences) and standardiza-
tion of the Manitoba Revision (for ages 8-12) of the Luria-
Nebraska Neuropsychological Battery for Children (LNNBC-RL)
for Icelandic school children. It is proposed to standard-
ize the Icelandic translation/adaptation of the LNNBC-RL
(LNNBC-RL-ICE) on a "normal" standardization sample of "av-
erage” (according to school performance) Icelandic school
children aged 7-12, 20 boys and 20 girls tested at each of 6
age levels.

Furthermore, it is proposed to investigate the applica-
bility and usefulness of the LNNBC-RL-ICE by testing two
clinical groups of children, i.e. a group of learning disa-

bled (LD) ch ama

hildren, and a group of brain damaged (BD) chil-
dren (preferably with well diagnosed and localized brain
damage according to physical diagnostic methods such as the
CAT scan).

The primary research objective of this exploratory study
is to provide Icelandic school psychologist and other pro-
fessionals with a useful and applicable neuropsychological
test battery, adapted and standardized for Icelandic chil-
dren,

Besides this primary research objective, the present

study leads to some secondary objectives or goals:
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a) To explore if there is a significant difference be-
tween the performance of children in Manitoba and children
in Iceland. How do children in different cultures and in
different countries perform on items of a neuropsychological
test battery? Can similar performance be expected or does
performance change with different environment and cultural
factors? Different countries and different school systems
might affect test performance. The maturation of the brain
is governed by genetic factors and in that sense universal,
however environmental stimulation is necessary for normal
brain maturation, and will indeed shape the brain in differ-
ent ways (Mussen et al., 1979). In Luria's view behavioral
processes are social in origin (Luria, 1980). It can there-
fore be expected that performance may differ according to
the nature of cultural and educational stimulation provided.

T + T 5
in the present study 1t

is known that 1Icelandic children

start in elementary school at age 7 and they are not expect-
ed to be able to read until age 8. Manitoba children start
at least one year earlier in elementary school and on the
whole they are expected to work harder than Icelandic chil-
dren, the time they spend in school is longer (6 hours ver-
sus 2 hours, daily) and the school year is longer in Manito-
ba (10 months versus 8 months). It would therefore be
expected that Icelandic children did not perform as well as
Manitoba children at ages 7 and 8 on items which test aca-

demic status., There may also be other factors influencing
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test performance like child-rearing practices. It is also
known that general health and food shortage\may affect brain
maturation (Mussen et al., 1979). However both Canada and
Iceland have high standard of 1living so differences would
not be expected on this dimension.

b} Sex differences. It is common knowledge that girls
develop faster than boys (e.g. see Mussen, Conger and Kagan,
1979, p. 112). It has also been found (Springer and
Deutsch, 1981) that brain lateralization is different in
girls as compared to boys. Girls seem to have their complex
neuropsychological functions less lateralized than boys, and
girls wusually have better verbal abilities than boys
(Springer and Deutsch, 1981). Boys have their verbal abili-
ties usually well lateralized in the left hemisphere and
their visual/spatial abilities located in the right hemi-

n Fha wh

~haerae and
spnere ana on ctae whole boys hav

oys have been shown to do better

than girls on visual-spatial abilities and mathematics
(Springer and Deutsch, 1981). Therefore sex differences can
be expected on items related to the above mentioned func-
tions. Usually it has also been found that learning dis-
abilities are more common among boys than girls (Mussen,
Conger and Kagan, 1979), the reason may be cultural or re-
lated to brain organization (probably both). Boys tend to
be more active than girls, and more hyperactive, and as a

result they tend to have less ability to attend than girls

(Mussen, Conger and Kagan, 1979). Verbal skills are demand-
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ed at school and girls tend to be better at verbal skills
(Springer and Deutsch, 1981). In Western societies girls
are expected to be behave better than boys, they are proba-
bly more likely to use their spare time for activities that
enhance school performance than boys (like learning to play
the piano, etc.) (for reference see Mussen, Conger and Ka-
gan, 1979). The above mentioned factors may at least partly
explain girls' academic superiority over boys. Similar
trends can be expected in Iceland.

c) age differences. As the normal child grows older, de-
velops and matures, it is expected that performance will im-
prove on all items in a neuropsychological battery until a
ceiling effect is reached, 1i.e. no further improvement on
that particular task is possible. At younger ages ©on some
items a floor effect can be expected, 1i.e. the item is too

ALEEL
difficult a

-
1

~
1398

no one passes.
pected with age other factors can alter these trends, such
as motivational factors, and in a study like this, small
sample size. Because of the fast development of children
and because of differences in the rate of development as
well as sex differences it is important to compare learning
disabled children and brain damaged individuals with their
appropriate age/sex and culture group.

d) The performance of learning disabled children. Learn-

ing disabled children are expected to do poorly on certain

scales and to have a pattern of items they do not pass,
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showing their neuropsychological and academic weaknesses.
They are also expected to do well on other scales, showing
their specific strengths. If the child is doing poorly in
school because of motivational and emotional factors, this
child would be expected to do poorly on scales measuring
academic status (reading, writing and mathematics) but to do
normally on other items.

e) The performance of brain damaged children. It is to
be expected that brain damaged children do poorly on most
scales, however some relative srengths and weaknesses may be
noticed. Performance of children with low intelligence can
be expected to be similar (this will not be investigated in

the present study).
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Chapter 11

METHOD

2.1 SUBJECTS

2.1.1 Normal Children (N)

The "normal” subjects, the standardization sample, were aged
7-12 and at the time of testing they were less than three
months from their birthday. The subjects came from schools
in socio- economigally "average" areas. In Iceland people
tend to live in their own housing. The size of their hous-
ing and if they live in apartments, townhouses or houses is
often more related to age than to 1level of education or
job. There has been practically no unemployment in recent
years, and most people tend to work hard to be finally able
to move into their own house. In most school areas there is
a mixture of apartment blocks, townhouses and houses and the
occupation of those who live in houses can not be predicted
(they are not necessarily doctors, lawyers, etc.). However
in some areas of Reykjavik people live who are significantly
better off than the rest. These areas are usually expensive,
do usually not include apartment blocks, houses are large.
Here well payed professionals live: medical doctors, law-
yers, dentists, airline pilots, etc. These areas are usual-

ly large enough to have their own elementary school.

- 77 -



Schools in these areas were avoided in the present study.
On the other hand there are areas in Reykjavik where people
live who have not been able to care for themselves (are
poor, ill, mentally defective, drug abusers, etc). The city
tends to provide these people with apartments in apartment
blocks which are wusually confined to «certain areas of
Reykjavik. The schools in these areas were also avoided in
the present study. The schools selected for testing chil-
dren were in the areas of Reykjavik with mixed socio-econom-
ic neighbourhood, with apartment blocks, townhouses and
houses, and not in the predominantly rich or predominantly
poor areas. Similar areas were selected in Kopavogur and
Hafnarfjordur.

The children who were chosen for testing were, according

to school performance, as evaluated by their teachers, the

rarmama actritdante In i
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children from the standardization sample whose parents were
either unskilled or had a college degree (doctors, lawyers,
teachers, etc.) as such children might not be representative
of the average child. The reason for choosing average chil-
dren regarding school performance and socio-economic status,
was that as the standardization sample was small, extreme
scores in either direction might significantly affect the
mean and the standard deviation for each item, The normal
children were randomly selected from 10 schools, 7 in

Reykjavik, 2 in Kopavogur and 1 in Hafnarfjordur. Children
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were aged 7-12 and age levels were 6. At each age level
there were equal numbers of boys and girls tested, 20-25
children of each sex. In all 261 normal children were test-
ed, 130 girls and 131 boys. See Table 1. Table 1 shows the
number of children tested in each age-sex group, and the to-
tal numbers of children tested. 1In Reykjavik there were (at
the time of testing) 7338 school children aged 7-12. Here
169 normal, average children (aged 7-12) were tested, which
is 2.3% of the population of school children aged 7-12. In
Kopavogur and Hafnarfjordur 92 normal, average children,
aged 7-12 were tested, which is approximately 3.0% of the

population of school children aged 7-12 in those areas.

2.1.2 Learning Disabled (LD) Children

School psychologists in Reykjavik, Kopavogur and Hafnarfjor-
dur referred the LD children for testing. They were asked
to refer children for testing who were of average or above
average intelligence, who had some specific learning dis-
ability, if possible equal number at each age level and
preferably equal number of boys and girls. Number of LD
children tested was 53, 46 boys and 7 girls. The LD sample
had the following age/sex distribution: at age 7 five boys
were tested; at 8 two boys; at 9 eight boys; at 10 ten boys
and three girls; at 11 fifteen boys and two girls; and at 12

six boys and two girls. Although not included in this sam-

ple 15 more children were tested aged 13-14. See Table 2.
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Table 1
Number of Normal Children Tested at Each Age/Sex Level

Age
Sex 07 08 09 10 11 12 Total
Girls 25 24 20 20 20 22 131
Boys 25 24 20 21 20 20 130
Total 50 48 40 41 40 42 261
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Table 2
Number of Learning Disabled (LD) Children Tested at Each Age/
Sex Level, Divided into IQ Levels.

Sex
Girls Boys
I1Q Levels IQ Levels

Age NIQ -1Q 1Q? NIQ -IQ IQ? Total
06 0 0 1 0 0 0 1
07 0 0 0 4 0 1 5
08 0 0 0 1 0 1 2
09 0 0 0 6 1 1 8
10 2 0 1 8 0 2 i3
11 1 0 1 13 0 2 17
iz 2 0 0 6 0 0

13 0 0 0 4 0 5

14 0 0 0 2 0 0

Tot. 5 0 3 44 1 12 65

Note. NIQ=Normal IQ; -IQ=below Average IQ; IQ?=IQ not Known.
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Table 2 shows the number of LD children at each age and sex
level. The group is divided here into individuals of normal
intellegence (NIQ), below average intelligence (-IQ) and in-
telligence not known (19?). As can be seen from Table 2,
majority of learning disabled children (57 out of 65 or 88%)
provided by school psychologists were Dboys, 495 (75%) were
reported of average or above average intelligence, and 49
(75%) of the learning disabled children were 10 years or
older (B88% were 9 years or older). The reasons for the ab-
sence of younger children in the group of LD children refer-
red for testing is probably the Icelandic school system.
Children are not expected to be show their academic abili-
ties (reading, writing, etc.) until age 8 or 9, and there-
fore learning disabilities are detected relatively late (age

8-10).

2.1.3 Brain Damaged (BD) Children

The above mentioned school psychologists and one pediatri-
cian were asked to refer for testing brain damaged (BD)
children preferably with well diagnosed and localized brain
damage. However not many such children were available, and
most of them were diagnosed as "suspected brain damage". 1In
all nine brain damaged boys were tested and one brain dam-
aged girl. See Table 3. If all brain damaged children are
included (also those aged 13 and 14) in all 14 children were

tested. Table 3 shows how many children were tested at each
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Table 3
Number of Brain Damaged (BD) Children Tested at Each Age/Sex
Level, Divided into IQ Levels.

Sex
Girls Boys
IQ Levels IQ Levels
Age NIQ -IQ IQ? NIQ -1Q 1Q? Total
06 O 0 0 0 0 0 0
07 0 0 0 0 0 1 1
08 0 0 0 0 0 2 2
09 0 0 0 0 1 0 1
10 0 1 0 0 0 1 2
11 0 0 0 0 1 2 3
12 0 0 0 1 0 0 1
13 0 0 0 2 0 1 3
14 0 1 0 0 0 0 1
Tot. O 2 0 3 2 7 14

Note. NIQ=Normal IQ; -IQ=below Average IQ; IQ?=IQ not Known.
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age-sex level and further divides the sample into children
of normal intelligence, below average intelligence, and un-
known intelligence. Here 12 children out of 14 are boys
(86%), brain damaged children are evenly scattered across
age levels but the sample is very small.

In all 79 LD and BD children were tested, see Table 4.
From Table 4 it can be seen that 63 of these children were
7-12 years, but of the whole sample 69 children were boys
(87%) and 10 were girls (13%). Of the 63 children aged
7-12, 8 were from Kopavogur and Hafnarfjordur (about .26% of
that population) and 55 were from Reykjavik (.75% of that

population).

2.2 INSTRUMENT

The instrument was the Icelandic translation/adaptation of

e I\b—\ R

Ll WA 3 - Y A
the Manitoba Revision {(for 8

children aged 8-12) of the Luria-
Nebraska Neuropsychological Battery for Children
(LNNBC-RL-ICE). (For discussion of the Manitoba Revision
see subsection 1.10.2; for the complete Manitoba Revision
and changes made in the Icelandic translation see Appendix
A; for the complete Icelandic translation see Appendix B).
This battery was individually administered to each child in
all three subject groups, according to standardized proce-
dures. (See Appendices A & B}.

The test battery consists of 149 items. These items are

divided into 11 scales {(Motor, Rhythm, Tactile, Visual, Re-
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Table 4
Number of Learning Disabled (LD) and Brain Damaged (BD)
Children {Aggregated) in Each Age/Sex Group.

Sex
Age Girls Boys Total
06 1 0 1
07 0 6 6
08 0 4 4
09 0 9 9
10 4 11 15
11 V4 18 20
12 2 7 9
13 0 12 12
14 1 2 3
Total 10 69 79
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ceptive Speech, Exp;essive Speech, Writing, Reading, Arith-
metical Skills, Memory, and Intellectual Processes), differ-
ent number of items in each scale. There are three extra
scales made up from several items of the battery, i.e. the
Right Hemisphere Scale, the Left Hemisphere Scale and the
Pathognomic Signs Scale. The 11 main scales of the battery
are divided into subscales, in all these subscales are 49
(see Appendix B).

There are several forms of scoring the items: a) to count
number of errors, or there is only one error possible, cor-
rect/incorrect; b) how long it takes to perform a task,
measured in seconds; c¢) degrees of deviation from an angle;
d) millimeters between two points; e) how many words ex-
pressed in 10 seconds; f) how often performance can be re-

peated in 10 seconds; and g) the gualitative assessment of

figure drawing {(item 018, the pattern on card Dl; items
21-32, the drawings of circles, triangles and squares). A

clearly deficient performance (difficult to recognize pic-
ture or pattern from drawing) received a score of 2; a draw-
ing that was well recognizable but had some flaw (e.g. wrong
angles, some proportions too large or small, 1lines did not
meet, lifting pencil) received a score of 1; and drawing
without obvious flaws received a score of 0. In the scoring
of drawings an absolute scoring system was used, performance
of all age levels compared to best performance norms, see

Drawings 1, examples how drawings are scored.
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Drawings 1.

Key:

An Illustrative Example of the Qualitative
Assessment of Children's Drawings.
Drawings A Receive a Score of 0; Drawings
B Receive a Score of 1; and Drawings C
Receive a Score of 2.
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Besides the written material the test kit includes a tape
with recorded sounds (for the Rhythm Scale) a copy made from
the original was used in Iceland; some cards, photocopies
were used in 1Iceland; and several other items, such as a
rubber band, a pin, a comb, a screwdriver, etc. this was
provided by the examiner. (For a list of material needed
for the administration of the LNNBC-RL-ICE see Appendix A).

Testing is individualized, the child and the examiner
face each other across a table. The examiner asks the child
to perform certain tasks: fine motor movements, movements
that involve spatial orientation, drawing figures, evaluat-
ing acoustic stimuli, solve visual-spatial problems, under-
stand complex verbal instructions, expressing him/herself
verbally, writing, reading, doing simple arithmetic, memor-

izing, answering difficult guestions, etc.

, . . .
f the items have a time limit or maximum number of

[

errors allowed.

2.3 PROCEDURE
Procedure can be divided into 13 steps:

1. The LNNBC-RL translated into Icelandic (see Appendix
B) and adapted where necessary (see Appendix A) because of
language differences.

2. Applied for permission to do the research in Reykja-
vik, Kopavogur and Hafnarfjordur. Permitted 1in December

1982.

- 88 -



3., Headmasters contacted in Reykjavik (8), in Kopavogur
(2), and in Hafnarfjordur (1). In cooperation with teachers
10 out of 11 headmasters gave their permission that children
might be tested in their schools (for list of schools see
Appendix D). Schools were selected if they were in mixzed
socio-economical areas.

4, Class lists acquired, teachers asked to indicate aver-
age students according to school performance; students who
were plus or minus three months from their birthday select-
ed; attempt made to establish the educational/job status of
parents; a sample made up of children that satisfied the
above requirements; students randomly selected from this
sample for testing.

5. Letter written and sent to parents of these children
requesting permission to test the selected children (for

1. 2

thi and

h PPN 3 1 2
letter in Icelandic and in English

w

ee Appendix C).

ur
4]

6. Where answers were positive children were asked if
they were willing to be tested.

7. All children in the standardization sample tested
January to October 1983. They were tested individually,
with the whole battery, according to standardized proce-
dures, in a guiet room in the child's school during his/her
school hours. One examiner tested all children.

8. School psychologists in the three school districts
were contacted, and asked to refer appropriate LD children

for testing. The test battery was introduced to the school
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psychologists, and so was the research project. The school
psychologists referred LD children for testing and accepted
responsibility for their testing.

9. LD children were tested mainly from June to October
1983. They were tested in the same way as the normal chil-
dren, during school hours or by appointment.

10. The performance of each LD child was analyzed and a
profile made up according to Canadian norms. Children's
performance was presented and discussed at a meeting with
school psychologists and teachers. The focus here was on
the individual's strengths and weaknesses and possible rem-
edial programs,

11. One pediatrician and the school psychologists asked
to refer BD children for testing, according to the criterion

for BD children described earlier (subsection 2.1.3}.

12. All BD children available tested, the same way as the
LD children. School psychologists assumed responsibility

for their testing.

13, Testing finished by the 31st of October 1983. Data
analyzed and thesis written.

The names of all individuals tested were hidden with code
numbers. (For explanation of codes for normal, brain dam-

aged and learning disabled children see Appendix E).
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2.4 PROBLEMS ENCOUNTERED

The following paragraphs are based on the present author's
ideas and experiences.

On the wole the research project was well received in
Iceland. Very few individuals refused cooperation, and many
expressed the hope that the test battery would be available
as soon as possible. However the preparation of testing and
the testing itself was very time consuming,

One headmaster refused cooperation, and a few teachers
refused to indicate which students in their classes were av-
erage. Naturally these classes had to be deleted from the
sample. Approximately 20% of parents would not have their
children tested, but all students, when asked, were willing
to be tested and were on the whole very positive toward the
testing. The present author does not expect that the refus-
al of cooperation by some parents and teachers will have bi-
ased norms to a signigicant degree, as children were select-
ed according to a strict criterion, regarding age,
occupation of parents, socio-economic environment and school
performance.

In many cases the occupation of parents was not listed in
the child's school record. In Iceland people tend to feel
that their occupation is a private matter, so the informa-
tion on parent's occupation was used whenever available in
children's records, but if this information was not availa-

ble further steps were not taken to gain this information.

- 9] -



As far as could be seen, average students most often came
from average families. ‘

To ensure further that children came from average fami-
lies schools in mixed socio-economical areas were selected.

The quality of the photocopies and the quality of the
tape used may not have been as the originals' and this may
have affected performance on some items. Intelligence test-
ing or any other psychological testing 1s not a standard
procedure in Iceland, usually normal children are not tested
psychologically during their school years, and very few LD
children are tested., Therefore although the school psychol-
ogists were asked to provide LD children of average intelli-
gence, such information was often not available.

Learning disabilities are ‘detected relatively late 1in
Icelandic schools as children are not expected to show their
academic abilities_uﬁtil age 8 or 9. This is probably the
reason why most of the LD children provided are age 10 or
above. Also most of the children referred for testing were
boys.

The concept "learning disabled" 1is probably a relatively
new one in Iceland. It was the present author's experience
that parents tended to have very unclear ideas about the
reasons for their children's poor school performance, and
are probably often not informed in detail by school psychol-
ogists or other professionals like neuroclogists. A part of

the problem is that often professionals do not work together
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in Iceland to arrive at a conclusion about a child's dis-
ability and the best way to treat that disability. School
psychologist in Iceland tend to be preoccupied with chil-
dren's (usually boys') behavior problems, these problems
seem to be so extensive that little time is 1left for other
considerations such as learning disabilities caused by brain
impairment. However it 1is important to bear 1in mind that
brain impairment is often masked by behavior and emotional
problems. School psychologists in Iceland tend to assume
(perhaps too often) that reasons for poor school performance
are emotional, psychological, familial or societal. A neu-
-ropsychological test battery has not been available in Ice-
land and physical methods (such as the CAT scan) have prac-
tically not been used to diagnose learning disabilities.
Profgssionals in Iceland have focused on qualitative assess-
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some view neuropsychological testing with some scepticism.
The lack of focus on the diagnosis of brain impairment in
Iceland may have affected which children school psycholo-
gists selected for testing.

The CAT scan is very rarely used on Icelandic children
and the Icelandic population is small (240.000), this means
that children with well diagnosed and localized brain le-
sions are extremely few, if any.

This research project was financed through a personal

loan from the Icelandic Government's Students' Loan Fund,

and professional assistance was not available in Iceland.
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Chapter IIl

RESULTS

3.1 STATISTICAL ANALYSIS

In the statistical analysis of the data it was decided to
opt for an absolute scoring system, which means that a
child's converted raw score (0, 1 or 2) on each item is not
related to the child's age, but only to the child's perform-
ance. Each score of every individual tested (across age
levels) was compared to a "best performance norm" (norms of
the age level that performed best, usually age 12) developed
for each item. This also means that as children get older
they are expected to perform better in terms of 0, 1, 2
scores (fewer ones and twos are present}.

The reasons for choosing an absolute scoring system were:
a) that it is easier to train a school psychologist to de-
velop a uniform scoring system for all age groups rather
than make the scoring age-specific; and b) an absolute scor-
ing system is necessary to be able to study age trends, and

to be able develop comparable graphs for all items.
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3.1.1 Finding OQutlyers

Because learning disabilities are often detected relatively
late among Icelandic school children (8-9 years) it was su-
spected that the normal standardization sample might acci-
dentally include some outlyers, i.e. children that had in
fact undetected learning disabilities. The following method
was used intended to rid the standardization sample of pos-
sible outlyers: To find outlyers the raw score performance
of each individual was compared to the raw score performance
of his/her age peers. Mean and standard deviation (SD) was
calculated for each item (from raw scores) and noted which
individuals performed worse than two SD's from the mean.
The test battery is made up from 49 subscales, each subscale
includes one or more items which assess very similar micro-
functions. Now it was counted on how many of the subscales

— [ ~ a 3 : L
ual performed, at least on one item, signifi

ot

each individ
cantly worse (worse than two SD's from the mean)} than his/
her age/sex peers., These numbers of all the individuals in
each age/sex group were then added together and mean and SD
calculated. The individuals who performed poorly on a great
number of subscales (worse than two SD's from the mean) were
considered to be outlyers and were deleted from the stan-
dardization sample. (The reason for selecting number of
subscales missed instead of number of items missed was that
it is quite natural for a normal child to miss a few items,

but when the items missed are in a sequence, like items in a
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subscale, localized lesion may be suspected). For number of
outlyers found at each age/sex level, see Table 5. Table 5
shows that at each age/sex level 0-4 outlyers were found, in
all 18 children were found to be outlyers. As could be ex-

pected 72% of outlyers found were aged 7-9.

3.1.2 Graphing Items for Ceilings and Floors

Having eliminated outlyers from the standardization sample,
one graph was plotted for each one of the 149 items, from
the raw scores. Each graph showed the raw score performance
of all age/sex groups on a particular item. Usually the raw
score mean of each age/sex group was calculated and plotted
on the graph, but in the cases where items were scored cor-

rect/incorrect percentage passing the item (in each age/sex

group) was plotted. In this way each graph had one profile
showing the performance of boys across age levels and an-

other profile showing the performance of girls across age
levels. This makes it possible to qguickly compare the per-
formance of girls to the performance of boys on each item.
These graphs also show floor effects (no one of a particular
age/sex group passes) and ceiling effects (everyone of a
particular age/sex group passes), and lastly they show age
trends, i.e. how performance changes with age.

Below each graph the raw score mean and SD of each age/
sex group on that particular item was recorded {or 1in the
case of correct/incorrect items, percentage passing was re-

corded).
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Table 5
Number of Outlyers Found in Each Age/Sex Group.

Sex
Age Girls Boys Total
07 2 3 5
08 1 4 5
09 2 1 3
10 0 0 0
11 3 1 4
12 0 1 1
Total 8 10 18
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See examples provided, Figures 2-5.

3.1.3 Graphing According to 0-1-2 System

By calculating means and SD's of each age/sex group it was
possible to establish which age group (aggregating boys and
girls) performed best on each item (usually age 12). By us-
ing the mean and SD of the age group that performed best,
"best performance norms" were established for each item (see
Appendix F). All scores were then transformed to 0, 1 or 2
according to best performance norms (a performance better
than minus 1 SD from the mean received a score of 0; a per-
formance in the minus 1 SD to minus 2 SD range received a
score of 1; and a performance worse than minus 2 SD from the
mean received a score of 2; incorrect received a score of 2
and correct received a score of 0. The 0,1,2, scoring sys-
tem used in the present study is an absolute scoring system,
i.e. it depends on the child's level of performance, not on
the child's age.

See examples provided, Figures 6-9.

3.1.4 Making Profile Sheets

Now profile sheets were made, one for each age level sepa-
rate values for boys and girls. All scores were transformed
into 0-1-2 by using best performance norms (see also subsec-
tion 3.1.3; Appendix F)., The scores of each individual were

then added up for each scale. These individual scale scores
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30 4 L7 TTeT= Girls
Mean P
Boys
25 F
20 7
i (1 L} ] [ y
7 8 9 10 11 12 Age
Figure 2. This Is an Illustration of the Mean Raw Score
Performance of Each Sex Group at Each of the Six
Age-Levels for Item Number 1.
100 Key:
75 | TTTT T Girls
% Passing
50 T e Boys
25 F
] 1 ) i Y i
7 8 9 10 11 12 Age

Figure 3. This Is an Illustration of the Percentage of
Fach Sex Group that Passed Item 6 at Each Age-
Level.
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Figuré 4., This Is an Illustration of the Mean Raw Score
Performance of Each Sex Group at Each of the Six
Age-Levels for Item Number 127.
Notice the Floor Effect at Ages 7 and 8.
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1.00 T ~=== (Girls
Mean I S~ Boys
.50 - -~
.
i X ¥ 5 Y A
7 8 9 10 11 12 Age
Figure 5. This Is an Illustration of the Mean Raw Score

Performance of Each Sex Group at Each of the Six
Age-Levels for Item Number 128.
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Figure 6. This Is an Illustration of the Mean 0,1,2 Score
Performance of Each Sex Group at Each of the 5ix
Age-Levels for Item Number 1.
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Figure 7. This Is an Illustration of the Mean 0,1,2 Score

Performance of Each Sex Group at Each of the 5ix
Age-Levels for Item Number 6.
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Figure 8. This Is an Illustration of the Mean 0,1,2 Score
Performance of Each Sex Group at Each of the Six
Age-Levels for Item Number 127.
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Figure 9. This Is an Illustration of the Mean 0,1,2 Score
Performance of Each Sex Group at Each of the Six
Age-Levels for Item Number 128.
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were then divided by the number of items in that particular
scale to get comparable scores for all the fourteen scales.
These scores of all the individuals in that age/sex group
were then added up and mean and SD calculated. For each
age/sex group (e.g. 7 year old boys) the mean of average
scale scores was given a value of 50T. The raw score SD was
then used to calculate and record plus one SD, and minus
one, two and three SD's, T-values. This was repeated for
all age/sex groups, all scales. The values of three extra
scales (the Right Hemisphere Scale, the Left Hemisphere
Scale, and the Pathognomic Signs Scale) were also calculat-
ed. Tables were made for each age/sex group to transform
scale values to T-scores (see Appendix H). (For an example
of the process described above see Example 1).

3.1,

. .
5 Diagnostic Rules Developed

The scale scores of all normal (N) individuals (each age/sex
group), all learning disabled (LD) individuals and all brain
damaged (BD) individuals were then recorded on the age-ap-
propriate profile sheets in the appropriate SD ranges of
T-scores. Then all age levels were aggregated and re-
sults summarized in Table 6. Table 6 shows the percentage
of each sample group (N, LD, BD), for each scale, that
scored in each SD range of T-scores, from 70T to 100T and
above. Table 6 shows that each scale distinguishes overall

between N, LD and BD children; on the average BD children
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Examp]e 1

Making Profile Sheets
The Visual Scale - 10 year old boys.

Items {Raw Scores) Items (0,1,2)

S 59 60 61 62 63 64 65 59 60 61 62 63 64 65 Total Total/7

i 0062 0001 0 0¢2 0001 3 .43
2 001 000O0C OOT1TO0OGOCGO0OOQO 1 .14
300101060 0010100 2 .29
4 0 01 0101 O0O01O0101 3 .43
5 001 o001 O O0O1OC0O0 D01 2 .29
& 001 00 00 OOCT1 0O0CO0OTUD 1 .14
7 00 3 0007 002 000 2 4 .57
8 0030101 0020101 4 .57
9 0 01 o006 00O 1000 2 3 .43
10 0 01 0 OO O O O 1 O0O0C OO 1 .14
11 0 0 3 0 0 00 0 0 2 06 0O0C Q0 2 .29
i2 001 0000 0OCT1 O CO0CO0O0 1 .14
13 0 01 002 0 O OD10CO02 0 3 .43
14 ¢ 001 0000 0 O0C1O0CO0O0COQ0 1 .14
15 0 60 1 0 0610 O O 1O0O0O 10 2 .29
16 0 01 0010 6 061 O0O0C1TC 2 .29
17 0 0 1 o110 O O1O0OT1T 1O 3 .43
8 0 01 0111 O0O0O1O0T111 4 .57
1% 0 0 3 0 0 OO 002 0CO0CO0OO 2 29
20 0 01 00 0O00C 0 O0O1 0C OCOTUO0 1 i4

Mean = .32

sb = .15

Note. Each Raw Score Is Compared to Best Performance Norms of
That Particular Item and Transformed to 0, 1 or 2. Each Indi-
vidual's 0, 1, 2 Item Scores for a Particular Scale Are Added

up and the Sum Divided by the Number of Items in That Particular
Scale. The Scores of All the Individuals in That Particular
Age/Sex Group Are Added up and the Mean and SD Calculated. The
Mean Is Given the Value of 50T on the Profile Sheet, and Each
SD Is Given the Value of 10T Units.

S=Subjects
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Table 6
Percentage of Normal (N), Learning Disabled (LD) and Brain
Damaged (BD) Children Within Each SD of T-Scores from 70T to
100T+ on Each of the Fourteen Scales.

Scales

T G 01 02 03 04 05 06 07 08 09 10 11 12 13 14

BD 30 60 30 30 90 70 60 90 60 30 50 90 70 40

tb 2 30 13 4 38 23 19 56 25 6 25 34 17
N c 0 0 0 0 0 O 0 O 0 0 O
1004~ mmmm e m e e e o m e m—mo e
BD 10 10 10 30 © 10 ¢ 0 20 10 O 10 30
LD 6 4 6 25 4 11 11 23 15 11
N 4 0 .8 0 .4 .4 0 O 0 0 0
Q0= mmmmmm e e e e e oo — o
BD 10 10 10 10 ¢ O 10 O 30 30 30 10 20 10
LD 9 13 6 9 13 2 11 13 19 15 11 11 17
N 4 4 8 .8 0 .8 .4 0 1
L1 et e e bttt
BD 50 10 30 20 0 10 10 O 20 0 0 0 10
D 9 21 15 15 11 30 8 21 11 15 13 19
N 4 4 3 3 3 3 4 1 4 4 4
4 ittt it

Note. T=T-Score; G=Group of Children.
Total Number of N Children = 243
Total Number of LD Children = 53
Total Number of BD Children = 10
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receive higher (worse) scores than LD children, but N chil-
dren reéeive far lower {(better) scores than both the clini-
cal groups. On the average less than 1% of the normal sam-
ple exceeds 80T on each scale.

From Table 6, Figure 10 was developed. Figure 10 shows
the percentage of each sample group (N, LD, BD) that exceeds
80T, for any of the 14 scales. The LD group shows a more
elevated profile than N children. The profile indicates
which scales are especially associated with learning dis-
abilities (e.g. rhythm, receptive speech and reading). The
BD children show a still more elevated profile, but their
profile has similar pattern as the profile of the LD sample.

By collecting more information from the preparation of
Table 6, Figures 11-14 were developed. Bach of these fig-
ures shows the percentage of each subject group (N, LD, BD)

e —~ i — o~
exceeds XT {X = 70T, 80T, 90T or 100T) on Y number of

(o

tha
scales (Y = 1, 2, 3 or 4&).

From this information Figure 15 was developed. Figure 15
shows the number of individuals in each sample (N, LD, BD)
that exceed 80T on Z number of scales (Z = any number from 0
to 14).

Figures 11-15 were developed in order to try to decide
the most appropriate and effective cut-off point on the pro-
file sheets, to differentiate between N and LD children.
From the information presented in Figures 11-15, it was de-

cided that 80T would be the most effective cut-off point,
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Percentage That Exceeds 80T

Key: Brain Damaged

Children
------ Learning Disabled
Children
Numbers: Normal Children
100 [
90 . |
80 i
70 [
60 i
50
40
30
20 "
10 3
— N N =M =N N O N - o M
G 0 0 & N g N N 0O & & O 9o
. e - e SRR . s - -
. T SN TR WSRO, SN T TRV T R S D S,
1 2 3 4 5 6 7 8 g 10 11 12 13 4 Scales
Sk 2% 3 Bz 8 S8 E 28 3
= BB 5 M B E & § = = oA
Figure 10. This Is an Illustration of the Percentage of

Individuals in Each Sample Group (N, LD, BD)
That Exceeds 80T on Each of the Fourteen Scales
Shown.
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Figure 11. This Is an Illustration of the Percentage of
Individuals in Each Sample Group (N, LD, BD)
That Exceeds XT (X = 70T, 80T, 90T or 100T)
on One or More Scales.
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Figure 12,

This Is an Illustration of the Percentage of
Individuals in Each Sample Group (N, LD, BD)
That Exceeds XT (X = 70T, 80T, 90T or 100T)

on Two or More Scales.
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Figure 13. This Is an Illustration of the Percentage of
Individuals in Each Sample Group (N, LD, BD)
That Exceeds XT (X = 70T, 80T, 90T or 100T)
on Three or More Scales.
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Figure 14, This Is an Illustration of the Percentage of

Individuals in Each Sample Group (N, LD, BD)
That Exceeds XT (X = 70T, 80T, 90T or 100T)
on Four or More Scales
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Figure 15. This Illustration Shows the Number of Individuals in

Each Subject Group (N, LD, BD) That Exceed 80T on
Z Number of Secales (Z = Any Number from O to 14).
Also Shown Is the Cut~0ff Line between 2 and 3 Scales.
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however, allowing a normalv child to exceed 80T on two
scales. Using these diagnostic rules only misclassifies 1 N
child (.04%) as learning disabled, and correctly classifies
81% of the LD sample as learning disabled. These rules are
also able to differentiate 100% between N children and BD
children (see Figures 13 and 15). Looking at the perform-
ance of N children it was further decided, regarding the two
scores that may exceed 80T, that for a normal child only one
of these scores may exceed 90T, and no score may exceed
100T. Adding these rules correctly classified 83% of the LD
sample.

Figure 15 shows the cut-off line and the number of chil-
dren that are correctly classified and incorrectly classi-
fied according to it.

From the above information {e.g. Figure 15) Figure 16 was
developed to hel

decide the most effective diagnostic rule

1

rh

to correctly differentiate between LD and BD children. By
using the rule that children must exceed 80T on eight or
more scales to be classified as brain damaged, all BD chil-
dren were correctly classified, but 40% of the LD children
were classified as brain damaged. This rule is therefore

60% effective 1in differentiating between the two clinical

samples.
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Figure 16. This Illustration Shows the Percéntage

of LD and BD Children Exceeding 80T on

Eight or More Scales.



3.1.6 Sex Differences on the Profile Sheet

To try to establish if there were sex differences present in
the performance of the normal standardization sample, Table
7 was developed. This table indicates which of the two sex
groups, boys and girls, 1is performing better at B80T on the
profile sheets, for each age level and each scale.

From this information Figure 17 was developed, summariz-
ing the information and indicating the overall superior per-
formance of girls on motor functions, rhythm, tactile func-
tions, receptive, writing, reading, math, and right and left
hemisphere functions. Boys are superior only on expressive
speech and intellectual processes. No overall differences
are present on visual functions, memory and the pathognomic

signs scale.

3.1.7 Age and Sex Norms for Each Item

aAge and sex norms were established for each item: better
than minus one SD from the mean gets a score of 0, minus one
to minus two SD receives 1, and worse performance a score of
2 {(see Appendix G).

On most items performance got better with age. However
there are some exceptions, probably in most cases due to
small sample size or because of motivational wvariables.
E.g. when drawing a circle, a nine year old child may spend
more time doing so than a seven year old, wanting to do a

good job. In order to get age trends it was considered ap-
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Table 7

This Table Shows Which Sex Group, Boys (b) or Girls (g).Is

Performing Better at 80T on Each Scale and at Each Age-level.

Scales

Age 01 02 03 04 05 06 07 08 09 10 11 12 13 14
12 g 9 ¢ 9 x b g x g b b g g b
11 g 9 ¢ b b g g g9 g9 g b g g g
10 g g b g b b g g b g b g g g
9 g g 9 b g b b g b g b g b b

g b g b g b b b g b b b b b

g ¢ ¢ g 9 b g g x b b g g g

==
(]
‘-+
[qv]
b
I
i
<
L
Jhar
-h
=+
1))
-3
(6]
-
(o]
m
cr
[}
ct
=
o
[}
=3
(ov)
@]
A
n
jui]
3
[
G
-
1
—
W

- 115 -



Boys
S —— Girls
6 -
5
w
—
]
5
=4 T
&
a0
<
ww 3 T
5}
H
2
g 2
=
1
Scales
Figure 17. Number of Age-Levels Each Sex Group Is

Performing Better at 80T on Each Scale.
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propriate to aggregate across age groups, and also by that

getting a common norm.

3.1.8 National Differences

according to age/sex norms for Icelandic children and age
norms for Winnipeg children (see Appendix G}, Winnipeg chil-
dren are performing better than Icelandic children on a few
items, e.g. fingertip touching, right/left orientation;
counting backwards in three's. Also Winnipeg children tend
to do better on items where the present study used photoco-
pies of original cards, a copy of the original tape, and
where adaptations were made to the battery because of lan-
guage differences (see Appendix A).

Table 8 was developed to try to decide 1if there were
overall national differences present regarding test perform-
ance, Table 8 shows which of the two national groups (Win-
nipeg children (W) or Icelandic children (I)) was performing
better on greater number of item norms, at eaéh age level,
for each scale (aggregated across sex),

Figure 18 summarizes this information. On the whole Ice-
landic children are performing worse at ages 7-9, but better

at ages 10-12,
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Table 8
This Table Shows Which National Group, Winnipeg Children (w)
or Icelandic Children (i},Is Performing Better on Greater
Number of Item Norms on Each of the Basic Eleven Scales.

Scales

Age 01 02 03 04 05 06 07 08 09 10 11 12 13 14

12 ioi i i1 1 i L T
11 U B B I S i i ox i
10 wooi i oow i i W i i w oW
9 wooioo1 oW i W i W W
8 W Wi ow oW i Woow
7 W W W W  memmmmemm—e—me—e——e-

Note. x=no Difference between the Two National Groups.
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Figure 18. Xumber of Age-Levels Each National Group

(Winnipeg Children vs Icelandic Children)
Performs Better (i.e. Has Superior Norms
on Greater Number of Items) on Each Scale.
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3.1.9 Validity and Reliability

Split-half and alpha reliability ccoefficients were calculat-
ed for each of the fourteen scales and each age/sex group at
two age-levels, ages 7 and 12. Split-half reliability coef-
ficients range from .00 to .64 with a mean of .18 (for all
age/sex groups aggregated). Alpha coefficients ranged from
.00 to .72 with a mean of .25 (aggregated across all four
age/sex groups). Table 9 shows the split-half and alpha
coefficients for all the fourteen scales and for all four
age/sex groups. Reliability seems to be somewhat higher for
the scales assessing academic abilities, such as reading,
writing and arithmetic, than for scales assessing other
functions 1like visual, rhythm and the hemisphere scales
(more heterogeneous items).

The reason for low reliability coefficients may be that
the items making up each scale are heterogeneous, each item
is supposed to assess the fuctioning of one microfunction,
one specific area of the cortex. Each scale is not assess-
ing a unitary concept (like e.g. intelligence tests).

However, the reliability measure in the present study
gives perhaps more information on the nature of the sample
of children tested than the reliability of the test battery
and its scales. The sample size is very small (20) and the
sample is homogeneous, both these factors contribute to low

reliability coefficients.
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Table ¢
Split-Half Reliability Coefficient and Alpha Coefficient for

" Each of the Fourteen Scales at Four Age/Sex Levels (7 Year 01d

Boys, 7 Year 01d Girls, 12 Year 01d Boys and 12 Year 01d Girls).

Scales

A/S 01 02 03 04 05 06 07 08 09 10 11 12 13 14 M

7b .25 .17 .23 .00 .39 .00 .54 .61 .55 .27 .40 .43 .31 .31 .32
79 .00 .01 .30 .00 .00 .00 .61 .64 .32 .27 .21 .39 .13 .00 .21
12b .00 .42 .00 .21 .00 .00 .29 .00 .00 .37 .19 .12 .06 .33 .14
129 .00 .00 .00 .00 .00 .00 .00 .00 .00 .38 .37 .05 .00 .02 .06
7b .35 .00 .65 .00 .49 .29 .45 .72 .48 .00 .31 .18 .00 .00 .28
79 .02 .00 .69 .00 .24 .53 .41 .55 .38 .18 .30 .00 .00 .00 .24
12b .66 .26 .25 .00 -- .00 .05 -- .19 .31 .00 .20 .17 .14 .19
129 .55 .00 .38 .00 -- .48 .00 -- .31 .53 .62 .00 .00 .44 .27
Note. A/S=Age/Sex Group; b=Boys; g¢=Girls; M=Mean;

--=A11 Scores Equal to Zero.
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Other neuropsychological test batteries, e.g. the HRNTB
have the same problem in establishing evidence for reliabil-
ity, because of the nature of item selection and because of
the learning effect in the test-retest situation.

The present study supports the view that the Luria bat-
teries have construct validity {(assessing theoretical con-
struct or trait), as the LNNBC-RL-ICE effectively differen-

tiated between subject groups.

3.1.10 Performance of LD and BD Children

As was expected, on the whole BD children tended to score
higher on each scale, and to score high on greater number of
scales than LD children (see Table 6 and Graph 1}. Qualita-
tively there seemed also to be a difference between these
two groups, as on some items (e.g. finger touching, tapping)

BD children were not able t

(o]

perform the task at all, while
LD children could perform the task, however more slowly or
not as often as their age/sex peers.

See examples of profiles of N, LD and BD children provid-
ed.

3.2 MANUAL
By extending the appendices of this research paper the plan
is to provide a preliminary test manual for the Icelandic

Standardization (LNNBC-RL-ICE).
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Chapter 1IV

DISCUSSION

In the present study the LNNBC-RL has  been translated into
Icelandic, adapted where necessary because of language dif-
ferences, - and standardized on a sample of normal, average
Icelandic school children aged 7-12. Norms, profile sheets
and diagnostic rules have been established.

The applicability and usefulness of the battery has been
investigated to some degree. In the present study the test
battery was able to differentiate between N and LD children,
correctly classifying more than 99% of the N sample and 83%
of the LD sample. It should be noted however that although
the battery did incorrectly classify 17% of the LD sample as
normal, according to scale scores, further item analysis and
gualitative assessment (which is a part of the battery's as-
sessment procedure) might have provided important informa-
tion on these children regarding the causes for their poor
school performance. It may also be that children classified
by Icelandic school psychologists as learning disabled may
in some cases have behavioral rather than neuropsychological
problems.

The test battery was able to distinguish between LD and

BD children to some extent (60% of LD children were correct-
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ly classified as LD, 40% were classified as BD)., However it
is very likely that some of the LD children were in fact
brain impaired, which makes these results understandable.

The power of the test to localize brain damage was not
tested in the present study, as no children with well local-
ized brain damage, as decided by physical diagnostic meth-
ods, were available in Iceland.

It seems to be from the results of the present study that
Icelandic children perform overall poorer than their Winni-
peg age-peers on the test, at ages 7-9. This is to be ex-
pected as Icelandic children start at a later age in school
and spend fewer hours a day in school, and fewer days a
year. However at ages 11 and 12 Icelandic children are
overall performing better than Winnipeg children. The rea-
son for this may be that the Winnipeg norms are not fully
established as yet.

At this stage it is difficult to compare the performance
of Icelandic and Winnipeg children and there are a few rea-
sons for this: a) The battery was translated which may have
caused subtle changes in text and instructions; photocopies
were used and a copy of the original tape. b) The examiner
was not the same one in Winnipeg and in Iceland. c) The
standardization sample may have been selected slightly dif-
ferently in Iceland (e.g. age levels and 1IQ levels). d)
Scoring of items may have been slightly different. e) The
Manitoba data have not yet undergone the same statistical

procedures as the Icelandic data.
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From the results of the present study it is cleér that it
was justified not to aggregate boys and girls. On the whole
girls are performing better than boys which could be expect-
ed as girls tend to mature faster than boys (Mussen et al.,
1979).

Most items show age trends as was expected, however in
some cases younger age groups perform better than older age
groups. The reasons for this may be motivational or caused

by small sample size.

4.1 CONCLUSIONS

Oon the whole the LNNTBC-RL Icelandic Standardization 1is
promising to be a useful tool to spot learning disabilities,
establish a <child's neuropsychological and educational
strengths and weaknesses. It may also give support to pos-

sible localization and presence of brain damage. On the ba-

™

sis of test performance specific teaching methods can be re-
commended.

This research project has provided a standardized, Ice-
landic neuropsychological test battery £for school psycholo-
gists and teachers in Iceland, to diagnose learning disabil-
ities and help in rehabilitation planning.

It is suggested that continued research in this field fo-
cus on the adaptation of this battery for younger age groups
and subsequent standardization of this adaptation, and also
to closly study the specific teaching methods that may be

recommended based on a child's test performance.
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It 1is alsc 1important 1in the future to enlarge the
standardization sample, to include a wider range of intelli-
gence {or school performance) levels, and socio-economic
levels (try to establish parents' occupation). It would be
interesting to see if the battery is able to discriminate
between brain impared children and children with below aver-
age IQ,

It is expected that in the future the CAT scan will be
more freguently used in 1Iceland, testing learning disabled
children. This will open up an opportunity to compare the
LNNBC-RL Icelandic Standardization and 1its diagnostic and
localizing-lateralizing powers to physical diagnostic meth-
ods.

Yet another interesting research project would be to
translate and adapt the Halstead-Reitan Neuropsychological
Test Battery for Children on Icelandic school children and
to compare the applicability and wusefulness of this battery
to the power of the LNNBC-RL-ICE.

In conclusion the present study has indicated that it is

justified to continue research on the Luria Batteries.
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APPENDIX A

A.1l PRELIMINARY INTERVIEW - LNNBC-RL

Detailed notes should be made of the following (if possible
use a tape recorker to obtain a voice trace, note voice ir-
regularities such as hoarseness, tenseness, etc.):

a) speech, appearance, cooperation, posture, general at-
titude, characteristic mannerisms, motor behavior, the
child's appearance, including conditions of clothing and
hair, facial expressions, peculiarities, rapport with envi-
ronment, and his conduct including activity, gestures and
changeability. Speech and stream of thought with special
attention to spontaneity, relevance and coherence. dis-
tractability, flight of ideas, blocking, punning, rhyming,
neologizing and stereotypy are noted, and verbatim examples
are recorded.

Mood anxiety, depression, apathy, suspicion, feat, ag-
gression, elation, irritability, excitation, etc.

The Romberg Test. The subject is asked to stand with his
heels together and his eyes closed, (increased swaying com-
monly occurs in subjects with dysfunction of the cerebellar
or vestibular mechanisms, and if the subject falls over dur-

ing testing, there is some suspicion that he may have con-
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tracted a disease or sustained injury to the posterior col-
umns of the spinal cord). The test is performed to rule out
the possibility of spinal injuries which would render some

of the test items questionable (e.g. Motor Functions).

4,2 THE PRELIMINARY CONVERSATION
A.2.1 State of Consciousness - Orientation
a) What is your name?
b) Where were you born? In what city, town, etc.
c¢) What is the first name of your mother?
d) What day of the weed is today?
e) What time is it now? Show watch. -
f) What did you eat today? Yesterday?
g) What date is christmas day?
h) Where do you live?
i) Do you have any sisters or brothers?

i) Name one of your friends.

A.2,2 Premorbid Level and Recollection of Same

a) What was the name of your first teacher?

b} What do you usually do on weekends and in the eve-
nings?

c) What did you do last summer?

d) What do you like to do best of all?
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A2.2.3 Attitudes Towards Environment and Life Situations

a) How do you feel?

b) Where are you now and when did you come here?

c) What is the name of your grandmother?

d) Who am I - have you met me before?

e) Can you lose your temper (or get angry)?

f) Can you do schoolwork as well now as you did before -
do you have any difficulties doing things you used to do?

g) What about at home - can you play as usual and do you
get along with your parents and friends as usual?

h) Do parents and friends treat you differently now than

they used to before?

A.2.4 Principal Complaints (Spontaneous Subjective
Complaints)

a) Tell me how do you feel?

b) Do you have any complaints - or do you feel that there
is something wrong with you? Try to explain.

c) If you have pains, where are they located? Show me.

d) Do you sometimes feel as if something bad is going to
happen, although you do not know what it is or why it should
happen?

e) Do you sleep good, - as usual or much more than usual?

f) Do you feel more hungry or thirsty now than you used
to?

g) Have you noticed any strange smells lately and if so

do they bother you?
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A.2.5 General Complaints

a) Do you have headaches - if so, can you describe what
kind of headache - where it is -located {(in the front of the
head, back of the head, or side(s}?

b) Is that the only ache you have?

¢} Can you see everything you 1look at, if not when did
your eye problem begin?

d) Do vyou have difficulty hearing, if so when did it
start? 1Is that your only problem?

e) Do you find it hard to get going when you are going to
do something?

f) Can you remember well or do you have difficulties re-
membering (i.e. do you forget what you read, what happened
yesterday, an hour ago)?

g) Do you feel more tired than usual?

h) Is it difficult for you to find the right words to ex-
plain something?

i) Do you find writing more difficult than before?

j) Do you forget what you were going to do?

A.2.6 Complaints of Specific Episodic Symptoms

a) Do you sometimes have body movements you can not con-
trol, can you describe how it feels when this happens?

b) Have you ever felt that you were seeing things and if

so what were they like?
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c) When you look at things do they sometimes look bigger
and sometimes smaller or change shape?

d) When you look at some object e.g. a table, 1is it al-
ways in the same place or does it move from side to side, or
up and down?

e} Have you ever felt that you were hearing things when
no one was around, if so, what were the sounds like?

f) Can melodies change into noise?

A.2.7 Constant or Gradually Progressing Symptoms

g) Do you sometimes feel smells or tastes for no good
reason?

h) Have you felt that your body changes - like sometimes
your hands or arms get bigger or smaller or other parts of

your body?

A.2.8 Complaints of Disturbances in Complex Functions

a) Do you have difficulties in finding your way around?

b) Do you have problems with dressing or undressing (tak-
ing your clothes on or off)?

c¢) Do you have problems with writing or reading that you
did not have before, can you tell me more about this (ask
for specifics)?

d) Do you find it more difficult to understand what peo-
ple say to you - is it difficult to follow what is said in a

conversation (talking or listening to people}?
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e) Do you "stumble" over words when you speak or some-
times find it difficult to pronounce the words?
Do you have trouble with calculations or arithmetic - of

what kind are they?

A.,3 HISTORY TAKING

For a more accurate interpretation of the neuropsychological
test results and for the purpose of providing a pre-trauma
functional level estimate, the history taking procedure must
be executed with outmost care and information should be

cross—checked whenever possible.

A.3.1 Birth and Diseases

a) Premature birth,

b) Instrumental or operative birth.

g) Malformations (cleft palate, spina bifida, etc.).

d) Birth injuries.

e) Congenital mental deficiency.

f) Allergic diseases (asthma, eczema, urticaria).

g} Nervous diseases (myopathies, poliomyelitis, Little's
disease).

h) Head injury.

i) Loss of consciousness (fainting, coma}).

j) Convulsions.

k} Accidents.
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A.3.2
a)
b)
c)
a)
e)
£)
g)
h)

lems).
i)
i)
k)

Neuropathic traits
Minor neuropathic traits (nail biting, thumb sucking)}.
Nervous breakdown (depression, states of excitement).
Persistent fears.
Persistent nightmares.
Persistent obsessions.
Persistent compulsions.
Tics, stuttering, stammering.

Behavior problems (truancy, fights, disciplinary prob-

Antisocial behavior.
Enuresis beyond 3 years.

Emotional overreactions, sudden outbursts {temper

tantrums).

A.3.3
a)
b)
c)
d)
e)
£)
a)
h)
i)
i)

Personality
Difficulties with other children.
Difficulties at school,.
Sibling rivalry.
Shy, withdrawn.
Extreme day-dreaming.
Cruelty.
Fights and aggrtessiveness.
Hyperactivity.
Hypoactivity.

Moody.
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A.3.4 Course of Present Complaint

a) Acute condition requiring hospitalization or special
care.

b} Chronic condition.

c) Acute condition superimposed on chronic one.

d) Sudden onset (less than 3 months).

e) Gradual onset (more than 3 months).

f) Previous acute episodes.

g) No previous episodes.

h) Remission with defect.

i) Remission without defect.

j) Improved.

k) Not improved.

1) Age at onset in months.

A.4 MOTOR FUNCTIONS :
A.4.1 Simple Movement - Hands

001. Stick out your right hand with the palm up, as if
you were asking me to give you something. Then touch each
one of your fingers with your thumb as guickly as you can
while I count how many times you can do it in 10 seconds
(demonstrate and let the subject practice a few times before
timing). (Note that incomplete maturation in children 5,5
years of age often leads to movements of the fingers of the
contralateral or untested hand. Should overflow movements
occur beyond this age the S receives a score of 1).

002. Left hand.
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003. Both hands simultaneously.

Additional scoring considerations for finger movements:
a) Reverse finger touching (i.e. going from the little fin-
ger to the index finger) occurs quite often in children un-
der 6 years of age. If this occurs in older children and
persists after additional instructions, give an additional
score of 1; b) Random body movements accompanying the
choice of appropriate finger is given a score of 2 1if the

child is older than 6.

A.4.2 Kinesthetic Movement - Hands

004. Close your eyes {(use occluded goggles 1if neces-
sary). I am going to put your fingers in a certain posi-
tion. I want you to try and remember exactly how they are.
(Place right thumb against the fifth finger, forming a cir-
cle, hold for 2 seconds). Hold vyour hand out and stretch
your fingers then show me how your hand was.

005. Left hand.

006. With your eyes closed put your other hand the same
way I put this one. (Left thumb and middle finger pressed
together for 2 seconds).

007. With your eyes closed put your other hand the same
way I put this this one. (Right thumb and middle finger

pressed together for 2 seconds).
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A.4.3 Optic-Spatial Organization - Hands

008. Do as I do (pinch a pencil between thumb and index
finger, palm up and hold the pencil paralell to table top).
Scoring is based on angle of deviation from horizontal.

009. Pencil at right angle to table.

010. Pencil at 45 degree angle to table top.

011. Do as I do {right hand points to left eye). 1If the
child uses the wrong hand but otherwise correctly completes
the item tell the child: no that is not the correct hand,
use the same hand I do. Score right-left confusion only for
children 7 years and older.

012. Left hand points to right eye. Correct as above if
necessary.

013. Point to your left eye with your right hand. For
children under 7 years of age: point to your foot and touch
your nose.

014. Touch your right ear with your left hand. For un-
der 7 years reverse hand-foot and touch nose with the other

hand.

A.4.4 Dynamic Organization - Hands

015. Put your hands on the table just like mine (one
flat palm down and one closed fist). Now reverse them like
this (palm, fist, palm, fist, etc.). Keep changinuickly and
smoothly as you can until I tell you to stop. {Demonstrate

and allow S to practice before timing). Allow 10 seconds.
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0le. I want you to tap your right hand two times and
your left hand once (demonstrate). Keep doing that as
smoothly as you can until I tell you to stop. (Allow S to
practice a few times before starting timing). Allow 10 sec-
onds.

017. Same as 016 but reverse order of hands.

018. Draw this pattern (Dl) without lifting the pencil

from the paper. (Allow 40 seconds).

A.4.5 Simple Movement - Oral
019, Puff your cheeks (if necessary, demonstrate).
020. Stick your tongue at me wuntil I tell you to stop.

S must hold the tongue out for 3 seconds.

A. 4.6 Selectivity of the Motor Act

021. Without lifting your pencil from the paper, I want
you to draw the best circle you can. (Permit second attempt
if pencil is lifted before completion of drawing). Allow 30
seconds. (See scoring in manual).

022. Circle, time.

023. Without lifting your pencil from the paper I want
you to draw the best square you can. (Age 5-6 may need dem-
onstration but should draw independently). Allow 30 sec-
onds. (See manual for scoring qguality of square}.

024. Sqguare, time,.
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025. Without lifting your pencil from the paper, I want
you to draw the best triangle you can, and try to make each
side equally long. (Allow 30 seconds). (Scoring triangle
for quality see manual)}.

026. Triangle, time.

027. Copy this figure as best you can without lifting
your pencil from the paper (D2). (Same for
029,030,031,032). Circle quality see manual.

028. Circle, time.

029. Square qQuality see manual. (D3).

030. Sqguare, time.

031. Triangle quality see manual. (D4).

032. Triangle, time.

A.4.7 Speech Regulation of the Motor Acts

033. {Have S take your hand and say:) If I say red
squeeze my hand, and if I say green, do nothing. (Say: red,
green, green, red).

034. Say: If I knock once raise your right hand. If 1
knock twice raise your left hand. (If S can not tell R and
L tell him this is your right hand and this is your left

hand, show). (Knock: once, twice, once, twice).
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A.5  ACOUSTICO-MOTOR ORGANIZATION (RHYTHM)
A.5.1 Perception of Pitch Relationships

035. Now you are going to hear two tones on the tape. I
wand you to tell me if the tones are the same or different.

(Play tape, circle errors. Tones are: S, D, S, D, D).

A.5.2 Reproduction of Pitch Relationships and Musical
Melodies

036. Listen to these tones and hum them, (Play tape.
Before third series say: Now there will be three tones.
Circle errors. Series are: low-high; high-low; low-high-
low; high-low-high).

037. Listen to this song and siné it. (Play tape: My
Bonnie lies over the ocean).

038. Please sing: Happy birthday. subsection 'Percep-
tion and Evaluation of Acoustic Signals'

039. How many beeps do you hear? (Play tape. Series
are: 2, 3, 2, 3).

040. How many beéps do you hear altogether? Keep count-
ing until I tell you all the beeps have ended. (For sub-
jects under 8 years, play only the first series - 8 beeps.

Series are: 8: 12).

A.5.3 Motor Performance of Rhythmic Groups
041, You will now hear a rhythm on the tape. When it is
finished, I want you to tap the same rhythm with your hands

on the table. {(The examiner may have to demonstrate for
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children under 6 years. Play tape. Record number of er-
rors).

042, I want you to make a group of ..... taps, do the
taps more than once. (For subjects under 7 years the exam-
iner may have to demonstrate. Series: a) two taps: b)

three taps:; c) two strong and three weak).

A.b HIGHER CUTANEOUS AND KINESTHETIC FUNCTIONS (TACTILE)

For all tests in this section subjects should be blindfold-
ed. Materials needed: Pencil with eraser, cloth-pin, com-
pass for two point discrimination, a coin (quarter), a key,

an eraser, a paper clip.

A.6.1 Cutaneous Sensation

043. Have subject sit in front of you with his hands on
the table, palms up. Say: Tell me where I am touching you?
Touch subject with the eraser end of the pencil, alternating
between right and left fingers (numbered: p=palms;
f=forearm; s=shoulder; fingers=1-5), If uncertain of in-
tended locus in verbal report, have subject point to locus
and touch with opposite hand. It will help to have child
tell you what he calls each finger prior to placing the
blindfold. Circle errors.

Series, right hand: 1, F, 3, 5, P, 2, S, 4

Series, left handﬁ P, 2, 3, §, 5, 4, F, 1

Scoring right hand.

044. Scoring left hand.
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045, Am I touching you with the point or the head of the
pin? {Touch the back of the appropriate hand with either
the point or head of a pin. Hold touch for one second. Al-
ternate between hands. Circle errors).

Series, right hand: P, H, P, P, H

Series, left hand: H, P, P, H, H

Scoring right hand.

046. Scoring left hand.

047. With the head of a pin, on the back of a subject's
wrist, depress the skin approximately 3mm. Say: This is
strong. Then depress the skin approximately lmm and say:
This is weak. Ask subject if there is a difference felt,.
If not, demonstrate once more. Say: Now the touch you
feel, is it strong or weak? Alternate between hands, circle
errors.

Series right hand: W, S, S, W

Series left hand: S, W, S, W

Scoring right hand.

048. Scoring left hand.

049, How many points do you feel? (Using the compass,
begin with a single pcint, then gradually increment the sep-
aration by 5mm on the middle finger until the threshold of
two-point discrimination is reached. On middle finger,
spread points parallel to arms. Alternate between right and
left. Recheck each two-point discrimination by following it

with a one-point <check and then another two-point check at
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the same distance. Hold each check for a period of two sec-
onds and allow at least five seconds (refractory period) be-
tween any point check on the same location. If both these
are discerned accurately, consider the two-point discrimina-
tion valid. 1f not, proceed to the next higher magnitude.
Discontinue after 25mm spread between points).

Scoring right hand.

050. Scoring left hand.

051. In what direction am I touching you, up or down
your arm? (Move screw on the compass 150mm up or down the
outside lateral surface of the subject's arm, alternate be-
tween right and left arm. Circle errors).

Series right arm: U, D

Series left arm: D, U

Scoring right arm,

052. Scoring left arm,

053. 1 am going to trace either a cross, triangle or a
circle on your wrist (with children under 6 it may be neces-
sary to demonstrate the shapes while saying: This is a
cross, this is a circle, etc.). Tell me what I am tracing
now. (Alternate between right and left wrist (back) making
the figures approximately 30mm in diameter. Indicate missed
figures. Subject may be reminded of the three forms only
after the first error).

Series right hand: circle, cross, triangle

Series left hand: triangle, cross, circle

Scoring right hand.
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054. Scoring left hand.

055, (On back of wrist). What number is this? (For
children 5-6 years, trace 1; for children over 6 years trace
3). Alternate between right and left wrist. Scoring right
hand.

056. Scoring left hand.

A.6.2 Stereognosis

057. (Instruct subject to hold right palm up and place
first object on fingers. Alternate between hands). Say:
Feel this object and tell me exactly what it is. (Allow 20
seconds per item. 1f subject says "coin" for quarter or
"clip" for paper clip, say: Be more specific},

Series right hand: gquarter, key, eraser, paper clip

Series left hand: eraser, paper clip, key, quarter

Scoring right hand.

058, Scoring left hand.

A,7 VISUAL FUNCTIONS
A.7.1 Visual Perception - Objects and Pictures

059. What do you call this? (Present the following ob-
jécts to the subject one at the time: pencil, eraser, rub-
ber band, Qquarter. Allow 20 seconds per item. Number of
errors).

060. What is this called? (Present pictures to subject
one at the time: Christensen's cards Gl, G2, G3, G6. Allow

20 seconds per card).
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061. What 1is this picture supposed to be? {Present
Christensen's cards G8a, G8b, G%, G9b, GSc, G10. Allow 20
seconds per card).

062. What objects can you see in this picture? (Show

Christensen's cards G13 and Gl4. Allow 30 seconds).

A.7.2 Spatial Orientation

063. Look at this pair. How are they alike and how are
they different? (Card 22).

0e4. I am going to show you a card for about ten sec-
onds. Be sure to look at it carefully because I shall take
it away and ask you to draw from memory what you have seen,
{Show cards G23 and G24).

065. At the left of this paper (point to stimulus figure
in sample 1) there is a square with small circle in one cor-
ner. Notice the heavy dark line on one side of the square
(point). The dark line is called the baseline. Now look at
these squares (point to the four samples), and notice that
each square has a small circle in one corner and the bottom
of each has a heavy or thicker line, the baseline, One of
the four sguares is just like the sample square (point to
sample again}. When the baseline is not at the bottom, the
square must have turned itself but by looking at the base-
line and the small circle you can tell which one of the
squares is the same as the sample but has been turned. You

see some letters under each square and I want you to draw a
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circle around the letter under the square that is just like
the sample. Square A is the correct square becéuse the cir-
cle is in this corner next to the baseline, Jjust as in the
sample.

Now lock at sample 2, This is the same type of problem,
but the baseline is on the 1left side of the square (trace
with a pencil). To solve the problem you have to turn the
sample square in your head so that the baseline is on the
bottom like it is here under the correct square. Square B
is the correct square because if you turn the sample figure
so that the baseline is at the bottom, the circle will be in
the upper right corner, just as in this sguare (point, cir-
cle). Now, I want you to do the rest of these (motion 3
through 10) by circling the letter under the correct square
as we did with the others. Do them as quickly as you can,
but try not to make any mistakes. If you are having trouble
with one problem, skip it and come back to it later. (allow
180 seconds to complete the task).

Correct answers: A,B,D,C,A,B,C,C,D,A

A.8B RECEPTIVE SPEECH

A.8.1 Phonemic Hearing - Repetition and Writing

Now I will say some sounds. What I want you to do is say
out loud exactly the sound you hear and then write down the
letter of the alphabet which goes with that sound. For ex-

ample, if you hear ta first say ta and then write down the
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letter t. Remember, first say the sound you hear out loud,
then write the letter that goes with the sound. (Note that
most children under 6 years of age have not learned the let-
ters. For children who do not know the 1letters and their
sounds the repetition of the sound instructions can be fol-
lowed by a request for a word that starts with the same
sound). E.g. tell me a word that starts with the sound you
just made, if you can not think of a real word just make one
up.

066. Say: buh; puh; mub

067. Now write the letter you hear: buh; puh; muh (or
say a word that starts with the same sound).

068. Now I am going to say two sounds. After I say them
I want you to repeat them after me: muh-puh; puh-suh; buh-
‘puh; duh-tuh; kuh-guh; ruh-1luh

069. Writing same.

070. Now I will say three sounds. After I complete
them, repeat them after me: bi-ba-bo; bi-bo-ba

071. Now I am going to say two letter sounds. Tell me
if they are same or different: b - p (pronounced at same

pitch); b - b (at different pitch).

A.8.2 Word Comprehension - Definitions
072. Will you please point to your: eye; nose; ear; el-

bow; knee
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A.8.3 Word Comprehension - Effect of Repetition

073. Now I want you to point at the place I tell you, in
the same order I say them. (Allow one repetition of the se-
ries before permitting a scoreable performance). Say: eye,

nose, ear, eye, nose

A.8.4 Word Comprehension - Identification

074. (Place Christensen's cards H7-10 and H1l4 on the ta-
ble from the subject's left to right}. Say: Show me the
‘orange; the bottle; the candle; the shoe

075. What does ..... mean? (Cat; Bat; Pat).

A.B.D Simple Sentences - Phrases

076. (Place Christensen's cards H17-22 in front of the
subject, from the subject's left to right). Say: Point to
the picture that shows typewriting; mealtime; summer

077. &) Put your hand on your head.

B) Whose watch is this? (The examiner's).

C) Whose is this? (The subject's ring, etc.).

D) {Place Christensen's cards H23-25 1left to right in

front of subject). Which one is used to light a fire?

A.8.6 Simple Sentences - Conflicting Instructions
078. (Christensen's cards H26-27).
A) Here are two cards, one is gray and one is black

(place the cards in front of the subject). If it is night
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now, point to the grey card and if it is day now, point to
the black card.
B) If it is day now, point to the black card, and if it

is night now, point to the grey card.

A.8.7 Logical Grammatical Structures

079. (Place a pencil, key, and comb clockwise in a tri-
angle before the subject). Say: a) point at the pencil; b)
point at the key; c¢) point with the key toward the pencil;
d) point with the pencil toward the key; e) point to the
pencil with the key; f) now to the comb with the pencil

080. Say: Draw a“cross beneath a circle. Draw a circle

to the right of a cross.

A.8.8 Logical Grammatical Structures - Attributive
081. (Present Christensen's card H28}. Show me, by

pointing, who is the daughter's mother? (Allow 20 seconds).

A.B.S Logical Grammatical Structures - Comparative

082, Which statement is correct: A fly is bigger than
an elephant or an elephant is bigger than a fly? (Allow 20
seconds per response).

(Present Christensen's cards H26-27 - 20 seconds per re-
sponse). Say: Look at these two cards, which of the two is
lighter? Which of the two is less light? Which of the two

is darker? Which of the two is less dark?
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A.,8.10 Logical Grammatical Structures - Inverted
Constructions

083. If I say Peter struck John, which of the boys was
hurt? (Allow 20 seconds).
If I had breakfast after I sawed wood, which did I do

first?

A.9 EXPRESSIVE SPEECH
A.9.1 Articulation of speech sounds

084. Repeat after me {(give each stimulus sound in a nor-
mal speaking voice, do not repeat): a (as in late}; 1 (as
in light); m (as in milk); b (as in baby); sh (as in shine)

085. Repeat after me: sp (spot); th (thaw); pl (plate);
str (string); awk (awkward)

086. Repeat after me: see-seen; tree-trick

087. Repeat after me: house; table; apple; hairbrush;
screwdriver; laborious

088. Repeat after me: cat-hat-bat; hat-sun-bell; hat-

bell-sun; house~ball-chair; ball-chair-house

A.9.2 Articulation ¢of Speech Sounds

089. For children who have not yet learned the sounds of
the letters of the alphabet or below 6 years of age (depend-
ing on educational exposure) show items in the Christensen
cards that begin with the sounds listed below and ask the
child to say these sounds (e.g. apple for a; ball for b).

For children who know the letter sounds, say: Say the
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sounds that go with these letters (show Christensen card
Jl): a; i; m; b; sh

090. (Show Christensen card J2). Say the sounds that go
with these letters: sp; th; pl; str; awk

091. (For children under 8 vyears of age the examiner
should read the words and have the child repeat them). For
children 8 years or above say: Read these words (J3): see-
seen; tree-trick

092. Read: (J4) cat,dog,man; (J5) house, table, apple;

(J6) hairbrush, screwdriver, laborious

2.9.3 Reflective Speech - Sentences

093. Repeat after me (may not be repeated; circle
missed words and score 1 for each subitem): a) The weather
is fine today; b) The apple trees grew in the garden behind
a high fence; c¢) In the edge of the forest the hunter
killed the wolf; d) The house is on fire, the moon is shin-

ing, the broom is sweeping.

A.9.4 Nominative Function of Speech - Naming from
Description

(Allow 20 seconds per item).

094, What do you call the object with which you fix your
hair each morning? What do you call the object that shows
what time it is? What do you call the object that protects

you from the rain?
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A.9.5 Narrative Speech - Fluency and Automatization of
Speech

095. Count from 1 to 20 out loud. (For children under 6
years, count from 1 to 10. Discontinue after one error or
30 seconds).

09%96. Count backwards from 20 to 1, 1like this 20,19,18,

all the way back to 1. (For children under 6 years, count
backwards from 10 tec 1. Discontinue after one error or 30
seconds).

097. Say aloud the days of the week (discontinue after
one error or 30 seconds).
098. Say the days of the week backwards starting with

Sunday (discontinue after one error or 30 seconds}.

A.9.6 Predictive Speech - Reproductive Forms

099. (Show Christensen card J29). Tell me what is hap-
pening in this pictﬁre. (Start timing after completing the
instruction, allow 30 seconds but count the number of words
uttered during the first 10 seconds. Items involving rate
of speech are best taped and played back for recording of
responses). Scoring response time.

100. Scoring word rate.

101. {(Hand card J30 to subject and say): I am going to
read this short story out loud. Please listen carefully be-
cause when I am finished I am going to take the card away
and then you will have to tell me the story back in your own
words. (After taking the card away, say: go ahead; and

start timing immediately. Allow 30 seconds).
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Yesterday Peter who was seven years old went down to the
river to fish. He took his dog Prince with him. The river
had overflowed 1its banks after the rainy weather. Peter
slipped and fell into the deep water. He would have drowned
if the dog had not dived in and helped him to reach the
shore.

Response time scoring.

102. Scoring word rate.

A.9.7 Narrative Speech - Predictive Forms

103, Could you make a short speech about the weather?
(I1f the child replies: I do not know anything about it or I
can't; say: Jjust say what you think is right. Start timing
immediately after instruction and allow 30 seconds).

Scoring response time.

104, Scoring word rate.

The following two sections (writing and arithmetical
skills) will be totally different for children under the age
of six to that of children over six years of age. Make cer-
tain that the test material specified for these two sections
are age appropriate. It is helpful to lay out the test ma-

terial prior to testing.
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A.10 WRITING _
A.10.1 Phonetic Analysis

105. How many letters are there in the word .....? cat;
trap; banana; hedge (allow 20 seconds per item},

106. (Allow 20 seconds per item). What is the second
letter in cat? What is the first letter in match? What is
the third letter in hedge? Which letter in stop comes after

0? Which letter in bridge comes before g?

A.10.2 Copying and Writing - Simple

107. Copy these letters in your own handwriting (K1; al-
low 40 seconds): B,L,L,D,B. (K2; allow 60 seconds):
pa,an,pro,pre,sti

108. Please write your first and last name (allow 30

seconds). (Scoring correct/incorrect}.

A2,10.3 Copying and Writing - Complex Forms

109, Write the letters that I say: F,T,H,L

110, Now write these sounds: (Dictate) ba; da; back,
pack

111. ©Now words and phrases. (Dictate, circle words con-
taining an error. Allow 20 seconds per item): hat-sun-dog;

all of a sudden
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A.ll READING
A, 11.1 Phonetic Synthesis
112, What sound is made by these letters? (Allow 20 sec-—

onds per item): g-r-o; p-l-y; s-t-o-n-e

A.11.,2 Reading - Letters and Words

113, Tell me what you see here (K4; circle errors; allow
20 seconds): K,S,W,R,T

114, Which of the letters B, J or S stands for John?

{(Allow 20 seconds).

A.11.3 Reading - Syllables and Words

115. Read these sounds (K5; allow 20 seconds per item):
po, cor, cra, spro, prot

116. Read these words (K6-K10; allow 20 seconds per

item): Jjuice; bread; bonfire; cloakroom, fertilizer

A.11.4 Reading - Phrases and Whole Texts

117. Read these sentences (K18-22; allow 20 seconds per
item) s The man went out for a walk. There are flowers in
the garden. The sun rises in the west. The boy went to bed
because she was ill,

118. Read this out loud (K23; circle missed words; dis-
continue after 120 seconds or 10 errors}:

John was a boy who liked apples - especially if they were

stolen, One dark night he went into an orchard, plucked
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vhat he toock to be an apple and set his teeth 1in it. It
was, however, a very unripe pear and his loose front tooth
stuck in the fruit. Now he only steals apples in the day-

time.

A.l2 ARITHMETICAL SKILLS
A.,12.1 Number Comprehension

119, Write down the numbers I say (circle errors): a)
7-9-3; 3-5-7; (10 seconds allowed per group); b) 17 and 71;
69 and 96; (10 seconds per pair); c) 27; 34; 158; 396; 9845
(10 seconds per number).

120. Read these numbers (L1, L3, L3.5; allow 10 seconds
per group or number): a) 7-9-3; 3-5-7; b} 17-71; 69-96;
c) 27; 34; 158; 396; 9845

121. There are three numbers on this card (L4) arranged
from top to bottom. Read each number as a whole number.
(Point to each column individually. If on 158 the subject
says 1-5-8, say: I want you to read this as if it were just

one number., Allow 20 seconds per item): 158; 396; 1023

A.12.2 Comprehension of Number Structure -Numerical
Differences

122, Tell me which number is larger (circle answer, al-
low 10 seconds per item): 17 or 68; 23 or 56; 189 or 201

123. Look at this card (L5) and show me, by pointing,
which of the top two numbers is larger? Which of the bottom
two? {(Allow 10 seconds per item, circle answers): 189 or

201; 1967 or 3002
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A.12.3 Arithmetical Operations - Simple

124, Now I will ask you to solve some problems and you
may write them dowm if you like. How much is (allow 20 sec-
onds per item, including writing): 3x3; 5x4; 7x8

125, How much 1is {(allow 20 seconds per item): 3+4;
6+7; 27+8

126. How much is (allow 20 seconds per first two items,
40 seconds per last two): 7-4; 8-5; 44-14; 31-7

127. I want you to count backwards from 50 to 1 by
three's like this 50,47,44, and so on, Start from 50 and
substract 3 each time. (1f subject makes error say: no it
is not ....., what is ..... (previous correct response) mi-

nus 3? Allow 60 seconds}.

A.13 MEMCRY
No stimulus repetitions are allowed for any item in this

section,

A,13.1 The Learning Process - Series of Unrelated Words
128. I am going to say seven words. After I finish say-
ing them, I want you to repeat as many of them back to me as
you can remember, (Present at a rate of 1 word a second):
house, forest, cat, night, table, needle, pie. (Have sub-
ject recall as many of the words as possible. Go on to the
next trial if subject is unable to recall another word after

a pause of 5 seconds since the last word was given}),. Say:

- 163 -



You remembered ..... words out of the seven on that trial.
I am going to say the same words again and I want you to try
to recall as many as you are able to when I finish. How-
ever, before I begin, I want you to tell me, how many words
do you think you will remember this time,. Remember you got
..... words out of seven on this last trial. (Do this for
each trial until either the subject reaches the criterion of

two perfect trials in a row or five trials}.

A.13.2 Retention and Retrieval - Immediate Sensory Trace
Recall

129, I am going to show you a card with some pictures on
it. VYou will have 10 seconds to examine it, and then I will
remove it and ask you to draw what you saw (M5},

130. I am going to put my hands in three positions, I
want you to remember what positions my hand made because I
will then ask you to make the same positions. (Use same
hand for each and hold each position for 2 seconds before
going on to the next position. Subject may use either
hand): little finger and index finger point up; middle
finger and index finger point up and form V; thumb and index
finger form a circle,.

131. Now I am going to show you a card. You will have 5
seconds to examine it, and then I will remove it. I want
you to repeat the words written on the card after I remove
it (show M6, circle errors): house; moon; street; boy; wa-

ter.

- 164 -



132, I want you to remember some words that I am going
to say: house, tree, cat. Repeat them. Now look at this
picture. What do you see? (Present M7 and have subject de-
scribe the picture for 15 seconds). Now can you tell me,

what were the words I asked you to remember?

133. Now I am going to say some words and I want you to
try and remember them: man, hat, door,. Now please repeat
those words to me. (If incorrect say once before preceding:

Remember the words are man, hat, door). Now try to remember
these words: light, stove, cake. Please repeat these
words. Tell me, what were the three words I said first?
What were the three words I said second?

134, Now I am going to read you a short story. I want
you to listen carefully because when I am finished I want
you to repeat to me all that you can remember about the sto-
ry. (Read the following, also on M9, then ask the subject
to tell the story). Score for number of major points of
story the child remembers.

The Crow and the Doves.

A crow heard/that the doves had plenty to eat./ He col-
ored himself white/and flew to the dove cote./ The doves
thought/ he was one of them/and took him 1in,/ However, he
could not help cawing/like a crow./ The doves then realized
that he was a crow/and threw him out./ He went back to re-
join the crows/ but they did not recognize him/and would not

accept him./
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A.13.3 Logical Memorizing - Recalling by Visual Aid

135, Now I am going to show you some pictures (M10,
M12-15), With each picture I am going to say a word. When
I finish, I will show you the pictures, and I want you to

say the word. For example, I will show you this picture and

say "energy". When I show you this picture later what would
you say? (Prompt if necessary). {allow 5 seconds per pic-
ture for both administration and recall): Ml0-energy;

Ml2-party; Ml3-happy; Ml4-family; Ml5-project.

A.l4 INTELLECTUAL PROCESSES
A.14.1 Understanding Thematic Pictures
136. Look carefully at this picture (N1) and tell me

what i1s happening in this picture?

137. I am going to show you some pictures. They are in
the wrong order. 1 want you to put them in the right order
so that they make sense. Please try to put them in the

right order as quickly as you can and tell me when you are
finished. (Present N14-18 cards from the subject's left to
right in 1-5 sequence. Time after placement of last card.
Allow 60 seconds).

Scoring order, correct/incorrect.

138, Time.

139, What is funny (foolish) about these pictures: dog;

winter; fire.
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A.14.2 Understanding of Thematic Texts

140. Listen carefully to the story I tell you. (Give
subject M8 to read along). When I have finished I am going
to ask you some guestions about it. (Allow subject to keep
the card).

The hen and the golden eggs.

A man had a hen that laid golden eggs. Wishing to to ob-
tain more gold without having to wait for it, he killed the
hen. But he found nothing inside it, for it was just as any
other hen.

a) What did the man do? b) Did he do right? c) What is

the moral of the story?

A.14.3 Concept Formation - Definition

141. Now I will say some words that I want you to de-
fine. What does the word "table" mean? What does the word
"island" mean?

142. 1In what way are table and sofa alike? In what way
are axe and saw alike?

143, What is the difference between a fox and a dog?

What is the difference between a stone and an egg?

A.l4.4 Concept Formation - Logical Relationships
144, The word table belongs to the group of objects
called furniture. What group does rose belong to? What

group does shark belong to?
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145, If we start with the group animals then a horse
will be a member of that group. Give me examples of a mem-
ber of the group vehicles. Give me examples of a member of
the group tool,

146. 1f we consider a table as a whole, then the legs
will be a part of that whole. Can you tell me what are the

parts of the whole knife?

A.l4.5 Discursive Reasoning - Elementary Arithmetical
Problems

For items 147-149 hand card (N30-32) to the subject to fol-
low along while each problem isﬂread to the subject. Begin
timing after reading of the problem is completed. Allow 20
seconds for each problem,

147. Peter had 2 apples and John had 6 apples. How many
did they have together?

148, Jane had 7 apples and gave 3. How many did she
have left?

149, Mary had 4 apples and Betty had 2 apples more than
Mary. How many apples did they have together?

The Manitoba Revision of the Luria-Nebraska Neuropsycho-
logical Battery for Children (LNNBC-RL) is published here

with the permission of the author, Rune §. Lundin,
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Item 139.
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ITtem 139.
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Ttem 139.
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A.15 ICELANDIC ADAPTATIONS

Most items were translated directly, however there were
some exceptions to this. The items where adaptations were
made are listed below together with a description of the ad-
apatation.

Item 075. Here it was not possible to translate the
words directly so it was tried to select words of similar
familiarity to children. Lundi (name of a familiar bird),
Hundur (dog) and Mundi (a nickname of a man or remembered or
would).

Items 84-92, Here 1in some cases letters and words are
different from direct translation. However the letters se-
lected usually sound similar as the English letters, and the
words often contain similar phonemes, are of similar length
and hopefully of similar familiarity to children as the Eng-
lish words.

Item 105. Here translation was not direct except banana
{banani). The Icelandic words selected are the same length
as the English words and are very familiar to children:
gat=hole; bord=table; hoppa=jump.

Item 106. Here also familiar words were selected of sim-
ilar length as the English words (if the English words had
been translated directly, the Icelandic words would have
been considerably longer than the English words (e.q.

match=eldspyta; cat=kottur; hedge=limgerdi).
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Items 110 and 111, Here familiar words were selected of
similar length as the English words, and involving similar
abilities for spelling (e.g. back and bakki; allt i einu=all

of a sudden; sun=sol).

A.l6 LIST OF ITEMS NEEDED FOR ADMINISTRATION OF THE LNNBC-
RL

1) A tape recorder/player and tape with recorded stimuli.

2) A stopwatch,

3) A blindfolder.

4) Pictures for items 18, 65, and 139,

5} A pencil and paper.

6) For the tactile scale: a pencil with an eraser, a
cloth pin, a compass for two point discrimination, a coin

(quarter), a key, an eraser, a paper clip, a rubber band.

7) Christensen's cards: D1-4;
G1-3,6,8a,8b,%9a,8b,9¢,10,13,14,22~-24; H7-10,14,17-28:
Jl-6,8,29,30; K1-2,4-10,18,20-23; L1,3,3.5,4,5;

M5-10,12-15; N1,14-18,30-32.
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APPENDIX B

Luria-Nebraska taugasdlfraBdiprofi®d, sta®lad & fslandi fyrir
bérn 7 til 12 ara.
Jénas G. Halldérsson.
University of Manitoba. 1984.

A,l ATHUGUN OG VIBDTAL

Eftirfarandi atri®i =tti a% athuga &%ur en préfun hefst (hér
ef gagnlegt an nota segulband til a% gera sér betur grein
fyrir einkennum raddarinnar):

Mal, Utlit, samvinna, hvernig barnid ber sig, afsta®a til
umhverfisins, ka&kir, hreyfingar, 0tlit barnsins, svo sem
hirding hars og fata, andlitssvipur, sérkenni, samband barn-
sins vi% umhverfi®d og anna® folk, athafnir barnsins, hva®
baB tekur sér fyrir hendur og hvaBa breytingum atferli® te-
kur. Tal og hugsanasamhengi, sjalfkvemni hugsana, hversu
vel videigandi bzr eru og hvort samhengi beirra er vel skil-
janlegt. Hve audveldlega barni® lztur truflast, hugmyndaf-
lug, hugsanastifla, or®Baleikir, rim, nyyrBasmi®i, stermdtun
og demi um frasagnarmdl og tal er skrifa® niBur eBa teki?d

upp a segulband.
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GeBbrig¥i: kvidi, bunglyndi, deyf®, tortryggni, otti, &r-
dsargirni, gle®di, skapstygg®, akafi.

Romberg préfi®d: Barnid er be®id a® standa med hzla saman
og augu lokud. Ef barni® fer a% hallast er ba% oft sett 1
samband vid skerta starfsemi litla heilans eda
jafnvagiskerfisins., Missi barni® jafnvaegi?d og detti meBan a
préfinu stendur getur ba%d bent til sjukdoms eBa skaBa sem
skert hefur afturhluta mmnunnar {skyntaugar). Romberg préofid
er nota®d hér til a®¥ (tiloka mznuskemmd, en slik skemmd getur
haft veruleg ahrif & drangur barnsins a vissum battum prof-

sins (t.d. hreyfistarfsemi).

A.2 VIDTAL, VITUNDARASTAND

A,2,1 Attun

Spurdu eftirfarandi spurninga og skrabu e%a taktu upp & seg-
ulband svorin: )
a) Hva®% heitir pu?

b) Hvar ertu faddur? Hvada bz, o.s.frv.

c¢) Hva% heitir mamma bin?

d) Hva®Ba dagur vikunnar er i dag?

e} Hva®% er klukkan nGna? Syndu ur,.

f) Hva® borBadir pU i dag? en i ger?

g) Hva®%a manaBardag er A%fangadagur jdla?

h) Hvar attu heima?

i) Attu systur eBa bradur?

j) Nefndu einn vin pinn.
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A.2.2 Pa% sem gerdist a¥ur og minningar um ba®
a) Hva® hét fyrsti kennarinn binn?
b) Hva®d gerir bl vanalega um helgar og & kvoldin?
c)} Hva® gerdir pu siBasta sumar?

d) Hva® fannst bér skemmtilegast a®% gera?

A.2.3 Afsta%a til umhverfisins

a) Hvernig 1i%ir bpér?

b) Hvar ertu nina og hvenmr komstu hinga®d?

¢) Hva® heita ommur binar?

d} Hver er ég, hefur pu hitt mig adur?

e} Verdur pu stundum illur?”

f) Gengur bér eins vel vi®% namid og adur?

g) Finnst pér erfitt a® gera hluti sem puU gazt aBur?

h) Hva®d me®d heima, leikur buU bér eins og vanalega? semur
bér jafn vel vi®¥ vini og foreldra og adur?

i) Koma vinir og foreldrar eins fram vi® big nl og asdur?

A.2.4 A%alkvartanir

a) Hvernig li%ur ber?

b) Hefur pU eitthva® a¥d kvarta yfir? Finnst per eins og
eitthva® sé a®% bér? Reyndu a® utskyra betta.

c¢) Ef pG hefur verki, hvar eru beir pa? Syndu mér.

d) Finnst pér stundum eins og eitthvad slemt sé ad fara
a% gerast, bpbétt bl vitir ekki hva® ba® er eBa hvers vegna

bad &ttl a¥ gerast?
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e} Sefur pU vel, eins og venjulega, e®%a miklu meira en
venjulega?

f) Finnst bér b0 svengri og byrstari en aBur?

g) Hefur p0 fundi® undarlega lykt nylega, angra®%i bpa®

big?

A.2.5 Almennar kvartanir

a) Fard b0 oft hofubverk, ef svo er, hvers konar
hofudverk, hvar (enni, hnakki, hliBar).

b) Er ba® eini verkurinn sem bl far®?

¢) Sérdu allt sem pu horfir a, ef svo er ekki, hvenzr
byrjadir bi a% eiga i bessum erfiBleikum?

d) Heyrir pG illa, ef svo er, hven=zr byrja%i pa®d, er bad
pbitt eina vandamal?

e) Finnst pér erfitt a% byrja, begar bu eatlar a® gera
eitthva®?

f) Ertu minnisgdBur, er minni% slakt (b.e. gleymir ba pvi
sem pU lest, bvi sem b0 gerdir i ger, fyrir klukkutima)?

g) Ertu venju fremur breyttur?

h) Finnst bér erfitt a% finna réttu or¥din til a% utskyra?

1) Attu erfidara med ad skrifa nu en abdur?

j) Gleymir pG bvi oft sem bpu atlar a¥ fara ab gera?

- 178 -



A.2.6 Kvartanir um timabundin sjukddémseinkenni

a) Faerdu stundum 6sjalfrédbda kippi i dkvedna likamshluta?

b) Hefur pér stundum fundist sem DU szir hluti, ef svo
er, hvernig voru beir?

c) Dbegar bl horfir & hluti breyta peir ba stundum um
star® og logun?

d) begar bG herfir & hluti virdast beir ba stundum hal-
last til hliBar eB%a fzrast upp og nidur?

e) Hefur pér stundum fundist sem bu heyrdir eitthvad pott
enginn veri nzrri, ef svo er, hverju liktust bessi hljo%?

f) Breytast 16g stundum i havada?

A.2.7 StoBug ePa versnandi sjukddémseinkenni
a) Finnur pl stundum lykt eBa bragd ad astzbBulausu?
b) Hefur pér fundist likami binn breytast, eins og hendur

og handleggir stzkki e®a minnki, en adrir hlutar likamans?

A.2,8 Kvartanir um truflanir & f£1éknum ferlum

a) Attu erfitt med ad rata?

b) Attu erfitt me% a¥ hatta og kl=Ba big?

c) Attu erfiBara en a%dur med skrift og lestur. Getur b
sagt mér meira um betta?

d) Attu erfi®%ara en &Bur me®% ad skilja baB sem £Olk segir
vid pig? Att erfitt med a% fylgjast med samtali (tala og

hlusta)?
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e) Rekur pig stundum i vorBurnar, attu stundum erfitt me?d
a% bera fram or@?
f) Attu erfitt meB reikning, hva® er sérstaklega erfitt

vardandi hann?

A.3 BITSAGA

Til a% geta betur (tskyrt nidurstodur taugasalfraBilegrar
préfunar, og til a% meta &stand einstaklingsins fyrir &fall,
bd er mikilvaegt a% spyrja nakvamlega um wvisoguleg atri®i;
sannleiksgildi slikra upplysinga =tti avallt a% athuga na-

nar, begar pess er kostur,

A.3.1 Feeding og sjukdomssaga

a) Fabing fyrir timann.

b) Taekjum beitt vi?d fadingu eBa keisaraskurBur.

¢} Vanskapanir (t.d. klofin vor, klofinn hryggur)}.

d) Averkar vi®d fadingu.

e) Medfzddur vitsmunaskortur.

f) Ofnzmissjlkdémar (asma, exem, o.s.frv.).

g) Taugasjukdémar (myopathies, poliomyelitis, Littles
disease).

h) HofuBaverki.

i) Missir me®dvitundar (yfirlid, koma).

i) Flogakost.

k) Slys.
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A.3.2 Taugaveiklunareinkenni

a) Minnihattar taugaveiklunareinkenni (t.d. naga neglur,
sjuga putta).

b} Fara yfirum a taugum (bunglyndi, =singur).

c) StoBdugur oOtti.

d) StoBugar martradir.

e) StoBug brahyggija.

f) StoBug arédttuhugsyki.

g) Rippir, stam.

h) HegBunarvandamal (ogrun, slagsmal, agavandamal).

i) Andfélagslegt atferli.

i) Miga i sig, gera i buxur fram yfir briggja ara aldur.

k) Misleg tilfinningaleg viBbrogd, gedofsakost.

A.3.3 PersodOnuleikaeinkenni
a) Brfidleikar i samskiptum vi% onnur born.
b) Erfi%leikar i skéla.
c) Semur illa vi®% systkini.
d) Feimni. til baka, hlédr=gni.
e} Miklir dagdraumar.
f) Grimmd.
h) Slagsmal, arasargirni.
i) Ofvirkni.
j) Vanvirkni.

k) GeBbrigBarikur.
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A.3.4 Astand nu

a) Astand alvarlegt, borf & innlogn eBa sérstakri umon-
nun.

b) Astand sem ver®dur ekki breytt.

c)} Astand hefur versna®.

d) Astand hefur versna®d ort (styttra en brir manuBir).

e) Astand hefur versna®% smatt og smatt (lengra en brir
manudir).

f) Astand hefur aBur veri®d alvarlegt.

g) Astand hefur ekki or%i% svo alvarlegt adur.

h) Bati med vissum eftirkostum.

i) Bati an eftirkasta.

j) Framfor.

k) Engin framfor.

1) Aldur begar astand versna®bi.

A.4 HREYFISTARFSEMI (001-034)
A.4.1 Einfaldar hreyfingar, hendur (001-003)

001. Réttu fram haegri hendi me® léfann upp eins og bu
verir a% bi%ja mig a¥ gefa bér eitthva®. Snertu siBan hvern
fingurgéminn & fztur o%rum me?d pumalfingrinum i bessari rob:
visifingur, langatdong, baugfingur, litliputti, wvisifingur,
o.s.frv. Ger®Bu bpetta eins hratt og bl getur, ég tel hva?d b
getur gert petta oft a 10 sek. (Syndu barninu hvernig & a%
gera og lofa®u bvi a¥ =fa sig nokkrum sinnum &%ur en bu te-

kur timann. Reyndu avallt a% na fram bezta arangri. Vegna

- 182 -



vanproska barna yngri en 5,5 ara hreyfa bau oft einnig fin-
gur gagnstzdrar handar um leid. bPbessar aukahreyfingar hafa
verid taldar vera & morkum bess a®d vera oedlilegar eftir 5,5
dra aldur, og er ba gefin einkunnin 1).

002. Sama og 001 nema hva® vinstri hendi er ni prdofud.

003. Sama og a® ofan, en nu eru bdBar hendur préfadar
samtimis.

Taki® eftir hvort barni®d synir eftirfarandi einkenni: a)
snertir fingurgdéma 1 ofugri ro¥ (litlifingur, baugfingur,
o.s.frv.), bpratt fyrir =fingu og leiBréttingu. betta er a
mérkum pess ad vera edlilegt fyrir born eldri en 6 ara, far
einkunnina 1; og b) hreyfir a%ra likamshluta af handahofi
um lei% og ba®d snertir rétta fingurgdma, ef eldra en 6 ara,

einkunn 2 er gefin.

A.4.2 Hreyfiskyn, hendur (004-007)

004. Loka®u augunum (bindid fyrir augun ef med barf).
BEg =tla a% setja fingur bina i vissa stoBu., DU att a% reyna
a% muna nakvaemlega hvernig fingurnir voru. (Hegri hond,
lattu pumalfingur snerta litlafingur og mynda bannig hring,
haltu i 2 sek). Haltu hendinni Gt fra per, réttu Gr fingru-
num og syndu mér svo hvernig fingurnir voru.

005. Sama og 004 nema n0 vinstri hendi.

006. LokaBu augunum og gerdu eins me?d hinni hendinni
eins og ég geri med bessa (vinstri bumalfingur er latinn

snerta longutdng og haldi® bannig i 2 sek).
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007. Eins og 006 nema hva®d hzgri hendi barnsins er nu

notud.

A.4.3 Siénrymdarskipulag, hendur (008-014)

008. Ger®u eins og ég {(taktu blyant milli bumals og vi-
sifingurs, 16fi snyr upp, haltu blyantinum samhliBa
bordplotunni. Einkunn byggist & grasufjolda sem blyantur
barnsins vikur fr& laréttu).

009, Sama og 008 nema nG &a blyanturinn a% vera
lésréttur.

010. Sama og a%ur en niG myndar blyanturinn 45 gra®%u horn
vi®% bor®plotu.

011, Ger%u eins og ég (hzgri hendi bendir & vinstra
auga). (Ef barni® notar ranga hendi, en gerir annars rétt,
seg¥u vi®d barni®: nei, betta er ekki rétt hendi, notau somu
hendi og eg. Hegri-vinstri ruglingur er adeins talinn
oePlilegur fyrir 7 ara og eldri).

012, Sama og 011 nema hva® vinstri hendi bendir & hzgra
auga. Ef borf er & skal lei%rétta eins og 1 011.

013, Bentu a vinstra auga pitt me®d hzgri hendi. (Fyrir
born yngri en 7 &ara: bentu a fo6t binn og snertu nef pitt]).

014. Snertu hzgra eyra bitt med vinstri hendi. (Born
yngri en 7 ara: snertu annan fétinn med gagnstzbri hendi og

snertu nefid me%d hinni hendinni).
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A.4.4 Aflvirkt skipulag, hendur (015-018)

015, LeggBu hendurnar & bor%i% eins og ég (annar 10finn
flatur og snyr ni¥ur, hin hendin kreppt og snyr lika niBur).
Breyttu nd bannig a% 16fi kreppist en hnefi réttir Or sér a
sama tima (16fi-hnefi, 16fi-hnefi, o.s.frv.). Haltu &fram
a® breyta sto®Bu handanna. Gerdu betta eins vel og hratt og
p( getur banga®d til ég segi pér a¥ hatta. (Syndu barninu
hvernig & a% gera og leyfdu bvi a?% =fa sig adur en pu tekur
timann., Hve oft breytist staBa a 10 sek).

016. S14%u nU taktinn, tvisvar med hazgri hendi og einu
sinni me®d vinstri hendi (syndu hvernig & ab gera). Haltu
dfram ad sla taktinn me®d jofnum hreyfingum banga®d til ég
segi pér a¥% hatta. (Leyf®du barninu a®% =fa sig &d%ur en bu
tekur timann., Hve oft & 10 sek).

017. Sama og 016 nema ni tvisvar med vinstri og einu
sinni me® hegri hendi.

018. Teiknadu bessa mynd (Dl) an bess a% lyfta blyanti-
num fra bla®inu. (Hve lengi, hve vel gert, var blyantinum

lyft).

A.4.5 Einfaldar hreyfingar, munnur (019-020)

019. Bléastu Ut kinnarnar (syndu ef barf).

020. Rektu Gt Gr pér tunguna i attina til min banga® til
ég segi pér a% hztta (barni® verBur a®d geta haldi¥ tungunni

uti a.m.k. 3 sek).
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A.4.6 Kjorvisi hreyfiathafna (021-032)

021. Teikna®u eins gbéBan hring og bu getur, &n bess ab
lyfta blyantinum fra blaBinu. (LeyfBu a®%ra tilraun ef
blyantinum er 1lyft aBur en loki®% hefur veri® vi¥ myndina.
(5-6 4ra born eiga lika a® teikna upp & eigin spytur, en
naudsynlegt kann a% reynast a®% syna beim fyrst hvernig a a?%
gera. G=bi myndarinnar).

022. Timi sem tbk a®¥ teikna hring.

023. Sama og 021 en nu g=8i ferhyrnings.

024. Timi sem tdk a®B teikna ferhyrning,

025. Sama og 021 en nd gadi brihyrnings.

026. Timi sem tdk a®d teikna brihyrning.

027. Teikna®Bu bessa mynd eins vel og bl getur an bess ab
lyfta blyantinum fra blaBdinu (D2). (G=¥i hringsins).

028. Timi sem tok a® teikna hring.

029. Sama og 027 nema D3, G&5i ferhyrnings.

030, Timi sem tb6k a¥ teikna ferhyrning.

031. Sama og 027 nema D4. Ga&Bi brihyrnings.

032. Timi sem tdk a¥ teikna brihyrning.

A.4,7 Malstjérn hreyfiathafna (033-034)
033, (Lattu barni® taka i hendi pina og segBu): Ef ég
segi rautt kreistu ba hendi mina, en
gerdu ekki neitt ef ég segi grant. SegBu: rautt, grant,

grent, rautt. (Hve margar villur}.
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034, Ef ég banka einu sinni, 1yftu ba upp hegri hendi.
Ef ég banka tvisvar, lyftu ba upp beirri vinstri. (Ef bar-
ni% veit ekki mun hegri og vinstri, segdu ba betta er hagri
og betta er vinstri, =f%u betta). BankaBu: 1,2,1,2. {Tala

villna).

A.5 HEYRNAR-HREYFI STARFSEMI (035-042)
A.5.1 Skynjun mismunandi ténhzBar (035)

035. NG heyrir bpG tvo tdéna af segulbandi. SegBu mer
hvort ténarnir eru af somu ténhzd eda af mismunandi ténhab.
{(Spila®du bandi®d. Ténarnir eru: eins, mismunandi, eins, mis-

munandi, mismunandi. Tala villna).

A.5.2 Likt eftir mismunandi ténum og logum (036-038)

036. Hlusta®u fyrst & bessa toéna og syngdu pa svo.
(Spila®Bu bandis. ABur en pri%ja ro%in byrjar segdu ba: nu
muntu heyra brja tdna. RaBdirnar eru: lagt-hatt, hatt-lagt,
lagt-hatt-1lagt, hatt-lagt-hatt. Tala villna).

037. Hlusta®Bu a bpetta lag og syngdu ba® svo fyrir mig.
(spila®Bu bandi®).

038. Syngdu fyrir mig: hann & afmzli 1 dag.

A.5.3 Skynjun og mat hljdédmerkja (039-040)
039, Hve morg hljoBmerki heyrir pu nlna? (Spila®Bu ban-

di®. RaBirnar eru 2,3,2,3. Tala villna}.
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040. Hve morg hljdé®¥merki heyrir bl nlGna i allt? Haltu
dfram a% telja panga® til ég segi Dbér a®% hljdBmerkin séu
hett. (Fyrir born yngri en 8 &ra skal a®%eins spila fyrstu

rodina, 8 hljdéBmerki. RaBir 8,12. Tala villna).

A.5.4 Hreyfileikni vi% a®¥ sld taktinn (041-042)

041, PO munt nd heyra takt & bandinu. begar bpvi er
loki®d Att pG a®% sléd sama takt & borBinu med hondunum. (Spi-
ladu bandi®. Ef barni® er yngra en 6 &ra getur veri® a% bu
burfir a® syna barninu hvernig & a® gera. Tala villna).

042, Eg =tla a% bi%ja big a% sld bennan takt nokkrum

sinnum. (Ef barn er yngra en 7 ara, barf e.t.v. a® syna).
RaBir: sl4d tvisvar: sl& bprisvar; sla tvisvar fast og
brisvar laust. (Ef barni% er eldra en 6 ara & eingongu ab

segja bvi munnlega hvernig takturinn a a% vera).

A.6 ADRI HUDSKYNJUN OG HREYFISKYN (SNERTISKYN) (043-058)
A.6.1  HUBskynjun (043-056)
Binda skal fyrir augu barnsins 1 eftirfarandi verkefnum.

Nota parf blyant me% strokledri, tituprjon, sirkil med tvei-

mur jarnoddum, f immkronupening, lykil, strokle®dur,
blaBaklemmu,
043. (LAttu barni® sitja andspznis bér med hendurnar a

bordinu, léfana upp). Segdu mér hvar ég snerti big. (Sner-
tu barni? me? strokle®ri blyantsins, hegri og vinstri fingur

til skiptis. SYni® barninu: 16fi (L), frmhandleggur (F),
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oxl (0), fingur (1-5, bpumalfingur er 1 o.s.frv, Ef barni®
virdist dvisst hvar ofangreindir likamshlutar eru, lattu ba®
pa benda med gagnstadri hendi og snerta staBinn. Gagnlegt
er a¥ lata barni® segja hva® ba®d nefnir fingurna &Bur en b
bindur fyrir augu bess. Tala villna).

R6% H hendi: 1,F,3,5,L,2,0,4

RO® V hendi: L,2,3,0,5,4,F,1

H hendi fjoldi villna.

044. V hendi fjoldi villna.

045. Snerti ég pig me?d hof®di eda oddi prjdénsins? (Sner-
tu handarbak vi®komandi handar anna® hvort me?% oddi e@%a
héfdi pridnsins. Haltu snertingunni 1 sek, Snertu hendur
til skiptis.

Ro% H hendi: O,H,0,0,H

RO V hendi: H,0,0,H,H

H hendi £joldi villna.

046. V hendi fjoldi villna.

047. Prystu fast, 3 mm nidur, med tituprjdénshaus & bak
0lnli%s barnsins. SegBu: petta er fast. brystu si®an
laust, 1 mm, og segdu: bpetta er laust. Ef barni® finnur
ekki muninn, =f%u betta einu sinni enn. Segbu: snerti ég
big nina fast eBa laust? Snertu hendur til skiptis.

RO% H hendi: L,F,F,L

RO% V hendi: F,L,F,L

H hendi villufjoldi.

048. V hendi villufjoldi.
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049. Hve marga odda finnur bu snerta big? (Notadu sir-
kil, byrja®u med einum oddi en lengdu siBan bili% milli od-
danna um 5 mm 1 hvert skipti, snertu bak longutangar
samhlida ormum, banga® til p0 hefur fundi® greinimork
tveggja odda. Profadu til skiptis hegri og vinstri hendi.
Profadu aftur greinimorkin me® bvi a® snerta sama fingur af-
tur med einum oddi og si%an aftur med sama millibili og
adur. Haltu hverri snertingu i 2 sek, og lattu i ba® minn-
sta 1i%a 5 sek milli snertinga & sama sta®B. Ef a%greining
er rétt 1 baebi skiptin pA ma alykta ad greinimork hafi veri®
fundin, ef seinni svorun var rodng lengdu ba bilis%. Hettu
begar bili% er or®i% 25 mm og aBgreining”er ekki rétt. Bil
milli odda H hendi.

050. V hendi bil milli odda.

051. i hvora attina stryk ég upp eda niBur handlegg
pinn? (Strjuktu med efri enda sirkilsins 150 mm upp eda
nidur ytri hlid handleggs barnsins. Til skiptis hzgri og
vinstri.

Ro% H handleggur: U,N

RoOB V handleggur: N,U

H handleggur tala rangra svarana.

052. V handleggur tala rangra svarana.

053. Eg mun nd teikna kross, brihyrning e®a hring & Gln-
1i% binn. (Syndu bornum yngri en 6 ara formin: petta er
kross, petta prihyrningur, o.s.frv.). SegBdu mér hvad ég

teikna nuna, (Teikna®Bu til skiptis & hagri og vinstri Gln-
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1i% myndir um 30 mm i pvermal. Ekki m& minna barni% a for-
min brjd fyrr en ba®% hefur svara® rangt einu sinni),

RO% H hendi: hringur, kross, brihyrningur

RO% V hendi: Dprihyrningur, kross, hringur

H hendi tala villna.

054, V hendi tala villna.

055, Hva®Ba tolustafur er betta? (SkrifaBu toluna 3 fyr-
ir born eldri en 6 ara, 1 fyrir yngri born. Til skiptis a
hzegri og vinstri hendi). H hendi fjoldi villna.

056. V hendi f£joldi villna.

A.6.2 Prividdarskynhrif (057-058)

057. Seg¥u barninu a% halda hazgri l6fa fram og settu
fyrsta hlutinn & fingurna. Préfadu  til skiptis hegri og
vinstri hendi. SegBu: Dbreyfadu & pessum hlut og segdu meér
svo nakvamlega hva®d betta er. Ef barni® segir peningur i
stad fimmkrénupeningur, eda klemma 1 sta®% brefaklemma,
segBu: vertu nakvamari. Taktu timann fyrir hvern hlut,

R6% H hendi: fimmkrénupeningur, lykill, strokledur, bré-
faklemma

RO% V hendi: strokle®ur, bréfaklemma, 1lykill, f£immkrén-
upeningur

H hendi villur.

058, V hendi willur.

- 191 -



A.7 /DRI STARFSEMI SJONAR (059-065)
S A.7.1 Sidénskynjun, hlutir og myndir (059-062)

059. Hva® kallar bu betta. (Syndu barninu eftirfarandi
hluti, einn i einu: bl¥ant, glmmiteygju og fimmkronupen-
ing). Taktu timann fyrir hvern hlut.

ROB: blyantur, strokleBur, gimmiteygja, fimmkrénupenin-
gur.,

060, Hva®d er betta kalla®? (Syndu barninu eina mynd 1
einu, spjold Christansens: Gl1,G2,G3,G6)}.

061. Hva? eiga bessar myndir a®% syna? (Syndu barninu
eina mynd i einu, spjold Christansens: G8a, G8b, G9%a, G9%b,
GY9%, Gl0). Taktu timann. Fjoldi villna,

062. Hvada hluti sérBu a pessari mynd? (Spjold Chris-

tansens, G13, Gl4). Taktu timann. Fjoldi villna.

a.7.2 Sjdénskynjun rumviddar (063-065)

063. Horf%u & bessi por hvad er likt med beim og hvaB er
0likt me®d peim? (Spjald G22: BB, 44, IV VI). Tala villna.

064. Eg mun nG syna bér spjald i 10 sek. Horfdu vandle-
ga & ba% bvi ég mun taka bad® 1 burtu og biBja big a¥ teikna
eftir minni, Dpa® sem bU sast. (Spjold G23 og G24. Rett,
rangt, g=di myndar).

065. Til vinstri a pessu blaBi er ferhyrningur me®d lit-
lum hring i einu horninu. Taktu eftir brei®du svortu linunni
4 einni hlid ferhyrningsins. Brei®a linan er kollu®d grunn-

lina. Horfdu n( 4 bessa fjéra ferhyrninga. Taktu eftir pvi
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a® hver ferhyrningur hefur litinn hring i einu horninu og
nedsta linan er brei®ari, grunnlinan. Einn af bessum fjérum
ferhyrningum er nakvazmlega eins og ferhyrningurinn lengst
til vinstri. bPegar grunnlinan snyr ekki ni%ur, hlytur fe-
rhyrningurinn a% hafa sniiist, en ef b0 skoBar grunnlinuna og
hringinn i einu horninu, att pi a?% geta sagt til um hver
hinna fjdégurra ferhyrninga er eins og ferhyrningurinn lengst
til vinstri poétt hann hafi sniist. b sér® a% bad er boOk-
stafur undir hverjum ferhyrningi, pG att a¥% draga hring um
stafinn sem er undir ferhyrningnum sem er eins og ferhyrnin-
gurinn lengst til vinstri. Littu ndG & demi tvo. betta er
sams konar praut en grunnlinan er a vinstri hli% ferhyrning-
sins. Til bess a®d leysa prautina verdur bl a® snla ferhyrn-
ingnum i huganum svo a® grunnlinan sndi niBur eins og & rét-
ta ferhyrningnum. Ferhyrningur B er rétti ferhyrningurinn
hér pvi ef bu snyrd ferhyrningnum svo grunnlinan snGi nibur
verBur litli hringurinn 1 hzgra horninu uppi alveg eins og
ferhyrningur B. NG att bu a¥d leysa brautirnar sem eftir eru
4 sama hatt me® pvi a®d draga hring um stafina undir réttum
ferhyrningi eins og vi®% gerBum. Gerdu betta eins hratt og
b0 getur en reyndu samt a¥% gera allt rétt. Ef pG att 1
erfidleikum med eina praut, geymdu hana ba og reyndu aftur
seinna. (Bentu um lei® og puU Otskyrir. Taktu timann. Tel-

du villur).
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A.8 MALSKYNJUN OG SKILNINGUR (066-083)
Aa.8.1 Mélhljéﬁaheyrﬁ, endurtekt og skrift (066-070)
NU =tla ég aB segja nokkur hljé%. Eg vil a®% bU endurtakir
hvert hljé% upphdtt nadkvamlega eins og bl heyrir Da® og
si®an vil ég a® bt skrifir pann staf i stafrdéfinu sem a vi®¥
hlj6%8i%. Ef b0 heyrir hljé%id t t.d. ba att bl fyrst a¥b
segja t og siBan skrifa stafinn t. Mundu fyrst a®% segja
hl1j6%i% upphatt og si%an a% skrifa stafinn sem & vid¥
hlj08i%5. (Hafdu 1 huga a% flest born undir 6 ara aldri
bekkja ekki stafina. Born sem bekkja ekki stafina eBa bau
hl1j6% sem eiga vi® bad ma fyrst bi%ja a® endurtaka hljé®¥id og
sidan a®d finna ord sem byrjar med sama hljoéBi). T.d.:
Nefndu eitt or®% sem byrjar med sama hljé®i og bu varst ab
segja, ef pG manst ekki eftir neinu or®di mattu bara bla bad
£il. (villufjoldi).

066. Segdu: buh; puh; muh

067. SkrifaBdu stafinn sem & vi®¥ hljéBid sem b0 heyrir
(eBa segBu ord sem byrjar a sama hljéBi). SegBu: buh; puh;
muh

068. NO atla ég a®% segja tvo hljoB. Endurtaktu h1jé8in
upphatt pegar ég hef sagt bau. SegBu: muh-puh; puh-suh;
buh-puh; duh-tuh; kuh-guh; ruh-luh

069, Somu hljod skrifud: m-p; p-s; b-p; d-t; k-g; r-1

070. NO =tla ég a% segja brju hljds. begar ég hef sagt
pau endurtaktu bau bd upphatt: bi-ba-bo; bi-bo-ba
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A.8.2 MalhljdéBaheyrn breytt ténhaeB (071)
071. NO =tla ég a% bera fram tvo stafi, segBu mér hvort
ba% er sami stafurinn eBa tveir 6likir stafir: b-p (i somu

ténhxed); b-b (i 6likri tonhazd)

A.8.3 Malskilningur og skilgreiningar (072)
072. Bentu & eftirtalda hluta likama bins: auga; nef;

eyra; olnboga; hné

A.8.4 Malskilningur og ahrif endurtektar (073)

073. NG vil ég a® plU bendir & eftirtalda hluta likama
bins i sému roB og ég tel ba upp. (ROBina méd endurtaka einu
sinni a%ur en frammista®Ban er metin). Seg®u: auga-nef-eyra-

auga-nef

A.8.5 Malskilningur, val (074-075)

074. (Spjold Christansens eru 10gd fréa vinstri til hegri
fyrir framan vi®fang, H7-H10 og H14)., Syndu mér: appelsinu-
na; floskuna; kerti®; skoéinn

075. Hva® merkir ordi%: Lundi; Hundur; Mundi

A.8.6 Skilningu, einfold fyrirmzli {(076-077)
076. (LegBu spjold Christansens fréd vinstri til hagri
fyrir framan barni®3, H17-H22). Seg®Bu: Bentu & myndina sem

synir: vélritun; matmélstima; sumar
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077. Settu hendina & hofu%i®d. Hver a betta Ur?  Hver a
pennan hring? (Legdu spjold Christansens fra wvinstri til
hegri fyrir framan barni®, H23-H25). Hva® af bessu er notab

til a% kveikja eld?

A.8.7 Skilningur, ovenjuleg fyrirmzli (078)

078. (Spjold Christensens H26-H27). Seg®Bu: Heér eru tvo
spjold annad gratt og hitt svart. (Spjoldin logd fyrir fra-
man barni® og bent). a) Ef ba% er ndtt nina bentu béd & graa
spjaldid, en ef ba% er dagur nuna bentu ba a svarta spjal-
did. b) Ef bpa®% er dagur nina bentu ba & svarta spjaldiB en

ef pa® er ndétt nlna bentu ba & graa spjaldi?.

A.8.8 Rokrznt samhengi, forsetningar (079-080)

079. (Legg®u blyant, lykil, og grei%u fyrir framan bar-
nid, sélarsinnis, svo myndi brihyrning). Segdu: bentu &
blyantinn; bentu & lykilinn; bentu med lyklinum & blyantinn;
bentu me® blyantinum & lykilinn; bentu & blyantinn med lyk-
linum; bentu & grei%una me® blyantinum.

080. SegBu: teiknadu kross fyrir neBan hring; teikna®u

hring hzgra megin vi® kross.

A.8.9 Rokrznt samhengi, eignarfall (081)
081, (Spjald Christansens lagt fram, H28). Seg®du: Syndu
mér med bvi a% benda, hver er md¥ir détturinnar? (Timi,

rétt-rangt).
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A.8.10 Rokrznt samhengi, samanburBur (082)

082. Hvor staBhzfingin er sonn: fluga er stezrri en fill,
eBa fill er sterri en fluga? (Timi, rétt-rangt).

(Spjold Christansens eru nU 16g3 fram, H26-H27). Segdu:
littu & bessi spjold, hvort er ljdésara?; hvort er ekki eins
1j6st og hitt?; hvort er dekkra?; hvort er ekki eins dokkt

og hitt? (Timi, rétt-rangt).

A.8.11 Rokrznt samhengi, snui®% vid (083)
083. Ef ég segi: Pétur lamdi Jén, hvor meiddi sig bpa?
Ef ég borBa®di morgunmat eftir a% ég saga®di spytuna, hvort

gerdi ég pa fyrst? (Timi, rétt-rangt).

A.9  TJANING MALS (084-104)
A.9.1 Tjaning malhljoda (084-092)

084, Endurtaktu eftir mér (segdu hvert hljdd med venju-
legri rodd, ekki endurtaka): ei; a; m; b; au

085. Endurtaktu eftir mér: sp; b; pl; str; ok

086. Enturtaktu eftir mér: sé-sé®; treé-trekki

087. Endurtaktu eftir mér: his; bor®d; epli; harbursti;
skrufjarn; margordur

088. Endurtaktu eftir mér: mat-fat-gat; fat-nof-fel;
fat-fel-ndf: his-bolti-stdll; bolti-stdll-his

089. (Fyrir bdrn sem ekki hafa lart hljo® stafa eBa eru
undir 6 &ra aldri (fer eftir peirri menntun sem barni®% hefur

hloti®) skaltu nota hluti sem syndir eru & spjoldum Chris-
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tansens sem byrja & soému hljédum og synd eru hér fyrir nedan
og bi%ja barni® a®% segja bessi hljosB. T.d. epli fyrir e,
bolti fyrir b. Ef barni® kann hljo¥ stafanna segBu: Segdu
pau hljo% sem eiga vid bessa stafi. Spjald Christansens
J1l). Seg®Bu: lestu: a; i; m; b;

090. (Spjald J2). Segdu hljddid sem a vid bessa stafi:
sp; ba; pl; str; auk

091. (Born yngri en 8 ara, lestu og lattu bpau endurta-
ka). Lestu eftirfarandi or%: sé-sé®d; tré-trekki. (J3)

092, Lestu (endurtaktu) (J4,J35,J6,J8): fat-sél-gil;

his-bord-epli; harbursti-skrGfjarn-margor®ur; gat-fat-mat

A.9.2 Endurtekt mals, setningar (093)

093. Endurtaktu eftir mér (ekki endurtaka, merktu vid
ord sem ekki er muna®): vedri® er gott 1 dag; eplatrein uxu
i gar®inum bakvi®d héa girBingu; veiBimaBurinn drap Glfinn 1
Gtja%dri skégarins; h0si® er a®% brenna, tungli® skin, kastu-

rinn er a¥% sdpa

A.9.3 Nefnihlutverk mals (094)

094, Hva® kallar pu hlutinn sem bU notar til a% laga &
bér hari%? Hva®% kallar bl hlutinn sem sem segir bér hvernig
timinn 1i%ur? Hvad kallar bU hlutinn sem ver big gegn reg-

ni? (Timi og villur).
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A.9.4 Frésagnarmil, 4sjalfratt mal (095-098)

095, Teldu fra 1 upp i 20. (Born yngri en 6 ara fra 1
“upp i 10. Hetta eftir eina villu eBa 30 sek. Timi, reéett-
rangt).

096. Teldu aftur a bak frad 20 ni%ur i1 1, svona 20,19,18,
o.s.frv. alla leid nidur i 1. (Born yngri en 6 ar 10-1.
villufjoldi, timi).

097. SegBu upphétt daga vikunnar, i1 réttri ro®. (vil-
lufjoldi, timi),

098. Segdu upphatt daga vikunnar aftur & bak, byrjadu &

sunnudegi. (Villufjoldi, timi).

A.9.5 Frasagnarmédl, myndareiti-endursogn (099-102)

099, (J29) Hva® er a% gerast a bessari mynd? (Byrjadu
a% taka timann begar pG hefur loki® vid fyrirmelin, leyf®u
30 sek, en teldu aPeins ord so0gd fyrstu 10 sek. Verkefni
sem bessi par sem or® & timaeiningu eru talin er bezt ab
taka upp & segulband og leika ba®% si%Ban aftur begar or3 eru
talin. Timi sem ba®d tekur a% byrja a% tala).

100. Or%afjoldi fyrstu 10 sek.

101. (J30) Lattu barni®d hafa spjaldib. Eg =tla nu a%
lesa pessa stuttu sogu upphatt fyrir pig. Hlusta®du vel pvi
begar ég hef 1loki® lestri sogunnar mun ég taka spjaldi® og
bl Att béd a% segja mér soguna med binum eigin orBum., (Eftir
fyrirmelin byrjadu strax a®% taka timann begar bU hefur sagt:

byrjadu nu. Leyf®u barninu a% tala 1 30 sek).
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Pétur sem er 7 ara gamall for 1 gar nidur a% a a% veidBa.
Hann ték hundinn sinn Snata med ser. Ain haf®i runni% yfir
bakka sina pvi miki% haf®i rignt. Pétur rann til og datt i
djlipa ana. Hann mundi hafa drukkna® ef hundurinn hef®i ekki
stokki® Gt 1 og hjélpa® honum a¥% na landi. Byrjadu nu.
(Timi sem tekur a% byrja a®% tala).

102, Ordafjodi fyrstu 10 sek.

A.9.6 Fréasagnarmal, frumsogn (103-104)

103, Haltu stutta radu um vedri®d. (Ef barni®% svarar: ég
veit ekki neitt um ba®%, eBa: ég get bad ekki, segdu: segdu
bara ba® sem pér finnst reétt. Byrija®%u a% taka timann um
leid og bU hefur loki® fyirmelunum og leyfdu 30 sek. Timi
sem tekur a% byrija).

104. OrBafjoldi fyrstu 10 sek.

Eftirfarandi prir kaflar proéfsins (skrift, lestur og
reikningur) eru gerdlikir fyrir born undir 6 &ra aldri og
eldri bdrn. Gakktu Ur skugga um aB b0 notir rétt verkefni
mida% vid aldur barnsins. Gott er aB skipuleggja verkefnin

d%ur en préfun hefst.

A.10 SKRIFT (105-111)
A.10.,1 Hljo¥frzBileg greining orBa (105-106)
105. Hve margir stafir eru i: gat; bor®; banani; hoppa.

(Vvillufjoldi og timi).
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106. Hver er annar stafurinn 1 or®%inu gat? Hver er
fyrsti stafurinn i or®%inu maBur? Hver er bri®%ji stafurinn i
ordinu tundra? Hva®Ba stafur i or¥inu stop kemur & eftir o?
Hva®a stafur i or%inu syngja kemur & undan g? (Villufjoldi

og timi}.

A,10.2 Forskrift og skrift, einfalt (107-108)

107, Skrifa®u bessa stafi med eigin hendi. (Hér eru
notud sem forskrift spjold Christansens K1 og K2. Villur,
timi).

108, Skrifadu nafn bitt og foBurnain. (Timi, rett-

rangt).

A.10.3 Skrifa% eftir munnlegum fyrirmslum (109-111)

109. Skrifa%u bessa staﬁi: F; T; H; L

110. Skrifa%u bessar samstofur eBa ord: ba; da; bakki;
pakki. (Timi, villur).

111. Skrifadu ni pessi or¥% og orBasambond: (villa er

rangt skrifa® or®d) fat-sél-gaf; allt 1 einu

A.11 LESTUR (112-118)
A.11.1 Tenging malhlijdo%a 1 or®d (112)
112. Hva®Ba hljdé® mynda bpessir stafir?: g-r-0; p-l-=; s-

t-e~i-n-n
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A.11.2 Lestur, stafir (113-114)

113. SegBu mér hva% bU sérd (K4): K,S,V,R,T. (Timi, vil-
lur).

114. Hvern stafanna B, J eBa S & Jon? (Timi, rétt-

rangt).

A,11.3 Lestur, atkvaedi og ord (115-116)

115. Lestu bessi atkvadi (K5): pd, kor, kra, spro, hrot.
(Timi, villur).

116. Lestu bessi or® (K6-K10): djis, braud, flugeldur,

fataskapur, grodrarstia

2,11.4 Lestur, setningar og malsgreinar (117-118)

117. Lestu bpessar setningar (K18-22): maBurinn for Gt a®
ganga; ba® eru bldém i garBinum; sdélin ris i vestri; straku-
rinn lag®dist 1 rOmi®d af pvi a¥% han var mikid veik. (villur,
timi),

118. Lestu bessa sogu upphatt (K23): (Villa er rangt
lesi® or®d, taktu timann).

Jéni fannst gd% epli sérstaklega ef pau voru stolin.
Einu sinni a8 dimmri noéttu £6r hann inn 1 avaxtagar® og tok
avoxt sem hann héelt a®¥ vari epli og beit i hann. En petta
var ekki epli heldur dbproskud pera og lausa framtonnin hans
Jons sat f£ost 1 perunni. NGO stelur hann eplum eingongu a®

degi til.
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A.12 REIKNINGSGETA (119-127)
A,12.1 Talnaskilningur (119-121)

119, Skrifa®%u tolurnar sem ég segi (timi og villur):
7-9-3; 3-5-7; 17 og 71; 69 og 96; 27; 34; 158; 396; 9845,

120. Lestu pessar tolur (spjold L1, L3, L3,5 - somu to-
lur og i 119, Timi, villur).

121, ©DPa® eru prjar tolur a bessu spjaldi (L&). Tolurnar
byrja efst og enda ne®dst & spjaldinu, Lestu toluna sem to-
lustafirnir i hverjum dalki syna. (Timi, wvillur). 158;

396; 1023.

A.12.2 Uppbygging talna, skilningur (122-123) -

122, Hvor talan er staerri: 17 e%a 68; 23 eBa 56; 189
eBa 2017 (Timi og villur).

123, Skoda®Bu petta spjald (L5) og syndu mér med bvi ab

benda hvor talan er starri: 189 eda 201; 1967 eBa 3002.

A.12.3 Lettur dammareikningur (124-125)
124. ReiknaBu eftirfarandi demi. PG matt nota blyant og
bla% ef ph vilt. Hve miki®% er: 3x3; 5x4; 7x8?

125, Hve miki®% er: 3 plis 4; 6 plas 7; 27 plas 8,

A.12.4 Floknari demareikningur (126-127)
126. Hve mikiP er: 7-4; 8-5; 44-14; 31-7.
127. Teldu aftur & bak frad 50 med priggja tolustafa mil-

libili svona 50, 47, 44, o.s.frv. Byrjadu & 50 og dragdu 3
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fréa 1 hvert skipti. (Ef barni®d gerir villu segBu: nei ba®B
er ekki --, hva® er =-- (siBasta tala & undan) minus 3?

(Timi og villur).

A.13  MINNI (128-135)
A,13.1 Namsferli®, ro?d o6skildra or%a (128)

128. Eg mun n( segja 7 ord. begar eg hef sagt bau att
p( a¥% endurtaka eins morg bessara orBa og b0 getur muna3d.
SegBu (eitt or%d a sek): his, skdédgur, kottur, ndtt, bors,
nal, kaka. ULattu barni®d endurtaka eins morg ord og bad man.
Byrja®du nastu tilraun ef barni¥ getur ekki munad anna®% or% 5
sek eftir a% sidasta or®d var sagt. Seg¥u nu: Dbl mundir --
ord af 7 1 pessari tilraun. EKEg =tla nu a¥ endurtaka bessi 7
ord og begar ég hef 1loki% bvi att bl  aB reyna ad muna og
segja mér eins morg bessara orBa og bU mogulega getur. ABur
en vi®¥ byrjum aftur, hve morg ord heldur bu ad bU komir til
me?d a% muna i bessari tilraun? Mundu a®% bl mundir -- or® af
7 1 siBustu tilraun, SegBu pad sama 1 hverri tilraun bar
til barni® endurtekur 011 or®in rétt tvar tilraunir i ro3,
ePa par til pG hefur gert 5 tilraunir. Villur og spa. Tala

villna 1 ©llum tilraunum samanlagt.

A.13.2 Minnisgeymd, endurheimt Or skynminni (129-134)

129. NGna =tla ég a% syna bér spjald me® nokkrum myndum
&, DO far® 10 sek til a% skoba bab. Sid%an tek ég spjaldi?®
i burtu og bi®% big a®% teikna myndirnar sem bG sast eftir

minni (M5}. Vvillur.
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130. Eg mun n0 setja hendur minar 1 prjar stellingar,
b att a% muna bessar stellingar bvi ég mun siBan bi%ja big
a% gera eins me®% binum hondum. (NotaBu somu hendina fyrir
allar prjadr stoBurnar, hver staBa & a®¥ taka 2 sek, myndaBu
sidan strax nazstu stodu. Barni® ma nota anna® hvort hzgri
eda vinstri hendi, a% eigin vali. Tala villna).

131. g mun nG syna bér spjald (M6). PG ferd 5 sek til
a® skoBa ba®. SiBan tek ég bad i burtu. DG att a¥ endurta-
ka ordin sem & spjaldinu standa, begar ég hef teki® spjaldi?®
i burtu. Or3in eru: his, tungl, gata, strakur, vatn. (Tala
orda sem vantar).

132. DU &tt nd a% muna nokkur or®d sem ég segi: hus, tré,

kottur. Endurtaktu bau nu. Littu ni & pessa mynd (M7}, af

hverju er hin? (syndu barninu myndina og lattu ba?% 1¥sa
henni i 15 sek). Getur b0 nd muna®% ordin sem &g ba®% big ab
muna?

133. NO =tla ég a®d segja nokkur ord og bu &tt ab reyna
a% muna pau: madBur, hattur, dyr. Endurtaktu bessi or®% up-
phatt. (Ef barni® endurtekur ekki rétt segBu: mundu ad
ordin eru madur, hattur, dyr). Reyndu nu a®% muna eftirfar-
andi or%: 13jés, ofn, kaka. Endurtaktu bessi ord fyrir mig.
Hver voru ordin prji sem €g bad big a¥ muna fyrst? (MaBur,
hattur, dyr). Hva®%a prji or®% bad ég big svo a¥ muna?
(Lijés, ofn, kaka). Tala or®Ba sem vanta®i.

134, NO =tla ég a% lesa stutta sogu fyrir big. Hlustadu

vel pvi begar ég er bliinn a¥% lesa sdéguna =tla ég a% bidBja
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big a% endurtaka soguna e®Ba allt sem bl manst Gr henni.
(Lestu eftirfarandi sem einnig er & M9, biddu siBan barni®
a®% segja soguna).

Krakan og dufurnar.

Kraka ein heyr®i/a®% dGfurnar hef®u ndg a% éta./ Krakan
ma&ladi sig hvita/og flaug a¥ diGfnakofanum./ DUfurnar héldu/
a®d kradkan veri d0fa/og hleyptu henni inn i kofann./ En kra-
kan gztti ekki a®% sér og krunka®di/eins og krakur gera./ ba
uppgotvudu dafurnar a®¥ hun var kraka/og kostuBu henni Gt./
Hun foér til baka til hinna krakanna,/ en bar bekktu hana
ekki/og radku hana i burtu./ (Hve morg meirihattar atri®di man

barni®% ekki)}.

A.13.3 Endurheimt med sjénranni hjalp (135)

135, NGO =tla €g a® syna Dbér nokkrar myndir (M10,
M12-15). Um lei® og ég syni bér hverja mynd mun ég segja
eitt or®d. Degar ég hef synt bér allar myndirnar mun €g Syna
pér bxr aftur og Dpad att bl a?% segja mér orBi% sem & viB
hverja mynd. T.d. ég syni pér pessa mynd (M10) og segi
orka, hva®% myndir bl ba segja ef ég syndi pér bessa mynd
seinna? PG fer?d 5 sek til a®d skoBa hverja mynd. (Leyfdu
barninu lika 5 sek til umhugsunar um hverja mynd pegar ba®% a
ad nefna rétt ord). M10 er orka; M12 er veizla; M13 er ham-
ingjusamur; Ml4 er fjolskylda; M15 er verkefni, (Tala rang-

ra svarana).
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A,14  VITSMUNALEGAR ATHAFNIR (136-149)
A.14.1 Skilningur & myndefni (136-139)
136. SkoBad%u bessa mynd vandlega, hva®d er a®% gerast a

myndinni? (N1) Timi og svar.

137. NU ztla ég a% syna bér nokkrar myndir sem ekki eru
i rettri ro%. Reyndu a®% ra¥%a myndunum 1 retta rod svo ab
bz=r segi sogu. RaBaBu beim I retta roB eins hratt og pu

getur og segdu mér begar bU ert bhinn. (Legdu spjold N14-18
fyrir framan barni® fra h=zgri til wvinstri i rodinni 1-5.
Taktu timann begar bU hefur lagt siBasta spjaldiB niBur.
Rétt-rangt).

138. Timi sem ték a®¥ rada spjoldunum.

139. Hva® er skriti® eBa o%ruvisi en pa% & a% vera a

bessum myndum? Hundur; vetur; eldur. Villur.

A.14.2 Skilningur & sogu (140)

140. Hlusta®Bu vel & soguna sem eg segi peér niUna. (Lattu
barni®d hafa spjald M8 til a% lesa me®b}. bPegar ég hef lesi®
soguna mun e€g spyrja big nokkurra spurninga um soguna.
(Leyf3du barninu a% halda spjaldinu).

Heenan ©og gulleggin.

Madur einn Atti hznu sem verpti gulleggjum. Manninn lan-
ga%i til a¥ eignast meira gull en gat ekki beBi® eftir pvi
svo hann drap hanuna. En hann fann ekkert gull inni i hen-

ni, betta var bara venjuleg hzna a% innan.
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Hvad ger¥i madurinn? Ger%i madurinn reétt? Hva®d getum

vid lmrt af bessari sogu?

A.14.3 Hugtakamyndun, skilgreining (141)
141, NG mun ég segja nokkur ord og bu att a% skilgreina

bau: Hva® merkir or%i% bor3? Hva®% merkir ordid eyja?

A.14.4 Hugtakamyndun, samanbur®ur og skilgreiningar
(142-143)

142. Hva® er svipad med bordi og sdéfa? Hva®d er likt med
oxi og sog?
143. Hver er munurinn & ref og hund? Hver er munurinn &

steini og eggi?

A.14.5 Hugtakamyndun, rokrzn tengsli (144-146)

144, Or3i% bor® tilheyrir hopi hluta sem kallaBur er
hisgogn. Hva®a hopi tilheyrir or®%i% rés? Hva®a hopi til-
heyrir or%i® hakarl?

145, Ef vi®d koéllum dyr hép ba tilheyra hross beim hopi.
Hross eru me®dlimir hépsins dyr. Nefndu dami um meBlimi hép-
sins Okutaki. Nefndu demi um me3limi hoépsins verkfari.

146, Ef vi® litum & bor3 sem eina heild ba eru f=mtur
bor¥sins hlutar af heildinni bor?®. Getur bu sagt mér hver-

jir eru hlutar af heildinni hnifur?
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A.14.6 Létt orPademi, hugarreikningur (147-149)

147. (N30) Pétur & 2 epli en Jén & 6 epli. Hve morg
epli eiga beir samanlagt?

148, (N31) Birna atti 7 epli en gaf 3 epli. Hve morg
epli atti Birna pa eftir?

149, (N32) Hanna atti fjogur epli og Hildur atti tvei-
mur eplum meira en Hanna. Hve morg epli &ttu bzr samanlagt?

ENDIR
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APPENDIX C

B.1 LETTER TC PARENTS
Dear Parents,

Mr. Jonas G. Halldorsson is a formef teacher and current-
ly a master's student in school psychology. He is currently
studying at the University of Manitoba for his M.A. degree
in psychology, under the supervision of Professor Eduard H.
Schludermann, Ph.D. Mr. Halldorsson's M.A. thesis project
involves the adaptation for Icelandic school children of a
psychological test assessing basic learning skills. Such a
test will help teachers of children with learning disabili-
ties decide what remedial teaching methods will help them
most.

In order to adapt a test for reliable assessment of chil-
dren it is necessary to know how normal children of a given
age-level perform on the test. In this study the emphasis
is on comparison of brcad age-groups rather than on the per-
formance of individual children. No academic of medical de-
cisions will result from your child's test scores. The per-
formance of individual children will be kept'confidential
(i.e. not communicated to school authorities, medical perso-

nell or anyone else). The children's identities will be
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hidden by code numbers. The ethics committee of your school
district haé approved of this research project.

The test will be administered individually at the child's
school during his/her school hours. Testing takes about 2.5
hours (including several rest periods). The test assesses
basic language and perceptual-motor skills. Children usual-
ly find the tasks enjoyable. Should you feel hesitant about
your child's participation in this study, please send a let-
ter excusing your child from participating.

Once the research is completed the adapted Icelandic ver-
sion 0of the test will be ©presented to teachers and school
psychologists in our country. They will then be able to - use
the test to decide how to help children who have learning
problems in school. We welcome the participation of your
child in this study. Mr. Halldorsson would be most grate-
ful for your cooperation.

Sincerely Yours,

Principal's Signature.
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APPENDIX C

B.1  BREF TIL FORELﬁRA
Keru foreldrar.

Eg heiti Jbénas G. Hallddérsson og er fyrrverandi kennari
en vinn nG a% M.A. proéfi i skbdlasalfrazbi. BEg er vi®% Hasko-
lann i Manitoba i Kanada. ABalleiBbeinandi minn bar er Dr,.
Eduard H. Schludermann prbéfessor i prdunar og taugasalfraz®i
vid gélfrwﬁideild héskdélans. M.A. rannsdkn min felur i sér
a¥logun salfrzbilegs prdéfs fyrir islenzk skdélaborn. Prof
betta sem metur grundvallar namshzfileika barna mun koma til
med a¥ hjdlpa kennurum barna sem eiga vi®d namserfiBleika ab
strida, a® akve®Ba hvers konar hjalparkennsla er gagnlegust.

Til bess a% abBlaga prof sem betta og gera DbaBd ab
arei®danlegu taki vi?¥ mat namshzfileika er nau®synlegt a%

vita hvernig venjuleg bdorn & vissum aldri standa sig & pro-

finu. f pessari rannsdkn er 16g¥ aherzla & a% bera saman
aldursflokka fremur en hezfni einstakra barna. Engar
akvar%anir  hvorki hva®  vardar nam  barnsins né

leknisfra¥ilegar ver%a teknar me® tilliti til arangurs barns
bins & préfinu, Fari® ver®dur me® Arangur hvers barns sem
algert truUna%armal (p.e. hvorki skdélayfirvoldum, hjlGkrunar-

f61ki, né neinum o%rum verBur greint frad arangri einstakra
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barna)., Nofn barna ver®a falin med tolum., Fra®slurad hefur
nQl pegar sampykkt a® bessi rannsdékn fari fram i Reykjavik og
skdélastjéri hefur leyft a% born ver®di préfud i bessum skbdla
a® fengnu leyfi foreldra og barna.

»

BOorn ver®a préfud i venjulegum skdédlatima 1 hisnazbdi sem
skélinn letur 1 té. Préfun  tekur 1-2 klukkutima (hér er
reikna®% med peim hvildartima sem borf kann a®d reynast a).
Préfid metur grundvallar mal og skynjunar-hreyfi hzfileika.
I flestum tilvikum finnst bornum gaman a®% taka betta prof.
Gerdu svo vel a®¥ gefa til kynna hvort bu gefur eBa gefur
ekki sampykki Dpitt til a®% barn bitt taki patt 1 Dbessari
rannsdkn.

A% rannsdkn lokinni verPur stadfzr®d islensk Utgafa af
bessu préfi kynnt fyrir kennurum og skélasalfraBingum hér &
landi. Dbessir aBilar hafa reyndar nu begar synt bessu profi
dhuga og telja Dpa®¥ gefa mjog gagnlegar upplysingar vi%
dkvordun hjalparkennslu barna sem eiga vi® namserfiBleika a¥%
strida. A=ztla® er a% ljlka préfunum fyrir 1. ndévember 1983.

£g met ba® mikils ef barn bitt getur tekid batt i bessari
rannsokn & goéBu samstarfi byggist Arangur rannsdknarinnar.

Me® beztu 6skum og bakkl=ti.

Jénas G. Hallddérsson (sign)

Eg sampykki a® barn mitt taki batt i bessari rannsdkn.

Eg sampykki ekki a% barn mitt taki patt 1 bessari rann-
sbkn.

Foreldrar (sign)
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Geri® svo vel a% senda bréfi%d aftur til skolans me% bar-

ninu sem fyrst.
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APPENDIX D

C.1  SKOLAR SEM PROFAD VAR I
(07) Melaskd6linn.
{(01) Austurbzjarskélinn.
(02) HliBaskdélinn.
(06) Laugarnesskélinn.
(04) Hvassaleitisskodlinn.,
(03) HOlabrekkuskélinn,
{08) Seljaskdélinn.,
(09) Snzlandsskdlinn,
(05) Képavogsskdlinn,
(10) vidistaBaskélinn.

Code number of school within brackets.
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APPENDIX E

cC.1 CODES FOR CHILDREN IN THE STANDARDIZATION SAMPLE

1-07-1~-12 -2 -11 {9 numbers in all)

a) The first "1" means normal (2 is LD, 3 is BD}.

b} "07" means seven years old (age levels from 7-12),.

c) "12" is the school code (from 01-99).

3d) "2" is the class code (for that school and age-level;
from 1-9),

e) "11" is the individual code (number assigned to each
individual in a particular class (from 01-99).

The code number above 107112211 indicates a normal, seven
year old, male child; in a school which has been assigned
the code number 12; 1in class number 2; and the child has

been assigned the number 11 in that particular class.

cC.2 CODES FOR LD AND BD CHILDREN
2 ~-10-1-50 -1~ 11 (9 numbers in all)

a) "2" means learning disabled child (3 is brain dam-
aged, 1 is normall.

b) "10" indicates age-level,

c) "50" indicastes the Department of School Psychology

the child was referred from for testing (50-59).
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d) "1" indicates the school psychologist in that
Department who referred the child for testing (1-9).
e) "11" indicates the number of the child from that par-

ticular school psychologist (01-99),
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7

. A
Appendix F

Luria Nebraska - Best Performance Norms
1. 15. 24, 33
o - 22 - -

0 16 0 6 o - o0
1 - 16-21 1 - 9-15 1 - 7 1 - 1
2z - 15 2 - 8 2 - 8 2 - 2
2 16. 26. o
o - 23 o - 11 o - 5 o - o
1 - 18-22 1 - 8-10 1 - 6-7 5 - 1
2 - 17 2 - 7 2 - B

END - MOTOR

3 17 28.
0 -~ 19 0 - 10 0 - 6
1 - 13-18 1 - 7-9 1 -
2 - 12 2 - 6 2 -
k. 5. 6. 7 18. 19. 20 30
cC - ¢ 0 - ¢ 6 - 6
2 - i 2 - i 1 - 7
-—— —-—— 2 -
8. 9. 10. 21-31. {(4) ——-
¢ - 5 0 « gocod 32,

1 borderline
2 - 10 2 = poor o -
- - [ 1 -
11. 12. 13, 14, 22. 2 -. 7
0 - ¢ 0 - 6 -
2 - i 1 - 7
—— 2 - 8
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35.

0 - 2
1 - 3
2 -
36.

0 - 0
1 -1
2 - 2
37. 38.
0 - ¢
2 - 1
39.

0 - 0
1 - 1
2 - 2
Lo.

o - 0
1 -1
2 - 2
L3

o - 0
2 -1

Lz,

0 - ©
1 - 1
2 - 2
END RHYTHM
43,

o - 0
2 - 1
Ly, 48,
¢ - 0
2 -1
4o, 50.
0 - 10
2 - 15
51.-54,
0 - 0
2 - 1
55. 56,
0 - ¢
2 - i
57.58.

0 ~« 0
2 - 1

END TACTILE
59.60,
0 - 0
2 -1
61.

0 - 1
1 - 2
2 - 3
62,

0 - ©
2 - 1
63.-65.
0 - 0
1 - 1
2 - 2
~-- END VIS
66.

0 - ©
2 - 1
67.

0 - 0
1 - 1
2 - 2
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8.

0 - o
2 - 1
69.

0 - 0
1 - 1
2 - 2
70.-72.
o - 0
2 - 1
73.

0 - ¢
2 - 1
7h.

0 - @©
2 - 1
75.

0 - ¢
1 - 1
2 - 2
76. 77.
¢ - 0
2 - 1



118 end

78 8g.
6 - o 6 - o 101. 108, 118.-121.
0 - 2 0 - ¢ 0 0
1 - 1 2 - 1 1 - 3 . 4 L
2 - 2 —-
0. -3 z - 111 end 2 - 2
--= 109.-113. —
79. 80- 0 - 0 102' 0 _ 0 122
0 - 0 - ’
! ! 0 - 19 I - 1 0 - 0
2 - 1 -
2 2 1 - 14-18 2 - 2 2 )
- --- 2 - 13 L
81. ok, o
== 114, 123.-126,
¢ - °0 -0 103. 0 - ¢ 0 0
2 - i 2 - l 0 -~ 2 2 i 1 l
T T 1 -3 - 2 2
82.83, 95, -98. 2 .
115. —
0 - © 0 - ¢
== 0 - 0 127.
- 1 -
2 2 ' 104, 2 - 1 0 1
- T 0o - 1
.—- 1 - 2
END REC
99 1 - 5-10 116. 2 - 3
o °© - 2 2 - & o - 0
B4.-87. - 1 - 34 -
o - o === 1 - 1 END MATH
2 - 5 END EXP 2 - 2
2 - 1. o T
- 100. 105.-107. 117
88, o - 12 0 - 0 o
- 0
0 - 0 1 - 8-11 l - 1
2 - 1
ro- 1 z -7 2 - 2
2 - 2 —— o
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128,

0o - 3
1 - k4
2 - 5
129.-131.
0 - 0
1 - 1
2 - 2
132.

0 - 1
1 - 2
2 - 3
133.

0 - 2
1 - 3k
2 - 5
13k,

0 - 2
1 - 3
2 - &4
135.

0 - 0
1 -1
2 - 2

END MEM
136.137.

0 - ¢

2z - i
138.

0 - 31

1 - 32-42
2 - 43
139.140.

0 - 0

1 - 1

2 - 2
141, =143,

0o - 1

1 - 2

2 - 3
144, 145,

0 - 0

1 - 1

2 - 2

146.-149.

END INTEL

END OF BATTERY
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' Appendix G
LURIA NEBRASKA NURM MOTOR

N A. x o X X Q x
0 1 2 0 1 2
001. 7 ik 11 10 13 9 8
8 1h 11 10 15 12 11
g 16 12 11 20 16 15
10 19 17 16 22 18 17
11 22 17 16 22 18 17
12 22 17 16 25 18 17
002. 7 14 11 10 i3 10 g
8 15 12 11 15 11 10
9 17 14 13 20 16 15
10 19 16 15 21 18 17
11 21 17 16 23 18 17
12 22 19 18 23 18 17
003. 7 10 7 6 10 6 5
8 11 8 7 13 10 9
9 13 9 8 1c 15 14
10 16 13 12 1¢ 15 14
11 18 13 12 1¢ 15 1L
1z 18 13 12 23 16 15
o0k, ? c i c i
8 ¢ i c i
9-12 ¢ i [ i
005, 7 ; ) i c i c i
8 c i c i c i
9-12 ¢ i c i c i
006, 7 i i ¢ i
8 i c i c i
9 c i ¢ i c i
10 c i ¢ i c i
11-12 ¢ i c i ] i
007. 7 i i c i
8 ¢ i c i c i
9 c i ¢ i (] i
10-11 ¢ i c i c i
008. 7 5 10 15 5 10
8 5 10 5 10
g9-12 5 10 5 10
004G, 7 5 10 15 g 10
8 5 10 15 5 10
9-12 5 10 5 10
010 7 15- 15 20 5 10 15
8 10 15 20 5 10 15
9-12 5§ 10 5 s 10
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TURIA NEBRASKA NORM MOTOR
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LURIA NEBRASKA NORM MOTOR

N A. x o X Q X c X
0 1 2 1 0 1 2
oz24, 7 5 6 7 8 11 12
8 same Vi 10 11
g 7 9 10
10-12 5 7 8
026 7 5 6 g 11 12
8 same =z 6 10 11
9 6 g 10
10-12 L é 7
028 7 5 6 8 11 12
8 same 6 10 11
9 6 8 g
10-12 5 Vi 8
030 7 6 7 8 11 12
8 same 7 10 11
9 7 Q9 10
10-12 5 8 9
032 7 5 6 8 10 11
8 same 5 B8 g
9 7
10-12 ﬂ é 7
033. 7 1 2 2 3 0 1 2
8 4} 1 2 1l 2 s
g 0 1 2 0 2
10 0 1 2 o] 1
11 0 1 2 0 1
12 0 1 0 1l
03k, ?-12 0 1 0 1 1 2

END MOTOR SCALE



LURIA NEBRASKA NORM RHYTHM
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LURIA NEBRASKA NORM TACTIIE
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LURIA NEBRASKA NORM TACTILE

same

NN

QOO

NN ey

1

7
8

057.

058.

9-12 0

END NORM TACTILE

LURIA NEBRASKA NORM VISUAL
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END RORM VISUAL
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LURIA NEBRASKA NORM RECEPTIVE SPEECH
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LURIA NEBRASKA NORM RECEPTIVE SPEECH
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LURIA NEBRASKA NORM EXPRESSIVE SPEECH
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END RECEPTIVE SPEECH
084, -
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LURIA NERRASKA NORM EXPRESSIVE SPEECH

K
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A.

—_ b =
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X o* X x 0 % x c x

0 1 2 0 1 2 o] 1 2

¢ i c i ¢ i

i i c i

c i c 1 c i

i i ¢ i

c i c i c i

c i (o] i same

¢ i c i

i . i c i

c i i c i

¢ i ¢ i same

c i c i

3 b 5 3 L 5 5 8 9

3 b 5 3 b 5 3 7 8

8 3 2 8 5 L 10 6 5

9 5 4 8 5 b 12 7 6

10 6 g 11 8 ? same

11 7 6 11 8 7

11 7 6 11 8 7

15 11 10 11 8 7

3 i 5 3 i 5 6 9 10

3 L 5 3 4 5 3 7 8

11 8 7 g 5 L io é 5

11 8 7 11 7 6 12 7 6

15 12 11 15 12 11 16 10 9

15 12 11 15 12 11 same

16 12 11 18 15 13

21 17 16 18 15 13

3 4 5 3 b 5 8 16 17

same same [ 14 15
3 7 8

8 4 3 8 5 i g 5 4

8 4 3 8 5 4 9 5 L

11 7 6 11 9 8 12 7 6

11 7 6 same same

11 7 6

15 9 8

END EXPRESSIVE SPEECH
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LURIA NEBRASKA NORM WRITING
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LURIA NEBRASKA NORM READING
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~ 232 -



12

LURIA NEBRASKA NORM ARITHMETIC
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13

LURIA NEBRASKA NORM MEMORY

O N0 N MV

C-anywnar S o

o~
1
@
g
[}
1on
NN
i -
HHOOOQO
FNNNHA
[3a)
[
o~ -
—HHAAOOO
-0 OO 8
~ et
o
™~
i

e

[ W R

[3aTa s

—

o

~

o
~
®
&
1on
MO NN
NN —

rtrd el O

- o
o~ wy ~—
[o)
=r N OND-
[ [ @
= £ =4
] o o
1~ ®0 [ 7 ) Dt »
= Y AN Ve RV RV o RVo R Vo R TN o Y- o RVRR AR VR Y Fa
W T
1
(S RIS R M) WS S N0 <
Il a R AT i 2= S AnVIANEER VAR A Vs i~ S o u Y o a
2 et (YoRVoRVohVoRTARNNRN Ve RTAE & ¢
4 O
'
MO NA NS N M,
“ “ "
PN 23N T TTITNNN
o~
4
] .
O OO OO N OO AN
— . o~ — -
o o =
o\ ™ 2
~ ~ i

A NNN

NN AO

[SAYSRYT S X & o

1

END MEMORY
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LURIA NEBRASKA NORM INTELLECTUAL PROCESSES

N

136.
137.

138,

141,

142,

14k,

A, X ot % x Q X X c X
0 1 2 0 1 2 e 1 2
7-12 ¢ i ¢ i 0 1 2
7 i i -
8 i i c i
9 c i i same
10 c i i
11 c i c i
12 c i ¢ i
7 35 4o 50 35 40 50 -
8 sane same 26 ho 41
9 24 36 37
10 1g 29 30
11 19 29 30
12 16 23 24
7 1 2 3 1 2 -
8 0 1 2 1 2 1 2 3
9-10 O 1 0 1 1 2 3
7 2 3 2 3 -
8 2 3 2 3 2 3 4
g 2 3 2 3 same
10 2 3 2 3
11-12 O 2 3 0 2 3
7 4 n -
8 L 4 2 3 L
9 2 3 4 2 L same
10 2 3 2 3
11 2 3 2 3
12 1 2 1 2 3
7 4 4 -
8 4 4 1 3 L
9 2 L 2 L same
10 2 3 2 3
11 2 3 2 3
12 2 3 2 3
Vi 4 L -
8 L L 2 3 4
9 2 3 4 2 3 same
10 2 3 4 2 3
11-12 2 3 2 3
7 2 2 -
8 2 2 0 1 2
Q9 2 2 same
10 ) 1-2 0 1
11-12 O 1 0 1
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LURIA NEBRASKA NORM INTELECTUAL PROCESSES

N A. X o7 x X Q X c
0 1 2 0 1l 0 1
145, 7 2 2 -
8 2 2 0 1
9 2 2 same
10 0 2 0 2
11 o) 1l 0
1z 0 1 0
146. 7 i i -
8 i i c
9 c i i same
10 ¢ i c i
11-12 ¢ i ¢
147, 7 c i c i -
8 c i c i ¢
g-12 ¢ i c c
148, ? c i ¢ -
8-12 ¢ i c c
149, 7 i i -
8 c i e i c i
9 ¢ i c c i
10-12 ¢ i ¢ c

END INTELIECTUAL

PROCESSES/END BATTERY
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Appendix H

7 YERR-OLD BOYS Tables to Transform Raw
Scale Scores into T-Scores

SCALE-* 04 . 02 03 @4 05 06 07T 0B o 10 i1 12 i3 14
T SCORE

0,000 1,09 L3¢ 1.6% 1.86 136 147 3.06 3.29 Z.B3 .91 2,18 LW LTR 112
89,000 1,07 1.28 L.66 1.83 1.34 1,43 302 .23 L7% 1.8% 215 L¥ L7 L.10
BB, 00T 1,06 1,25 1,63 1,81 131 L4T 2,98 347 .75 LB 2,12 LM L&Y LAY
87,00 1,04 1,23 LS9 178 1.29 1.40 2,94 Li2 2,72 1.B4 2.0% 1327 .67 1,07
B&.00) £.03 1,20 1.8 1,79 1,26 1,38 2,90 .06 .68 L.B2 2,06 130 L.6D E04
8a.000 1,00 118 L3 173 424 .36 I.BH 3.00 .64 180 204 1.2B 1,63 1.04
84,007 .99 f.lp .50 170 5,22 1,34 .80 294 &0 L7700 L2616 L.Q2
B3.000 .98 1,13 1.47 1.7 119 L322 .77 Z.BB 06 178 LL9B L4 1.8% 1.0

2,000 L% L1 L43 L64 L1T 1029 473 .8 .53 LT L% L22 LGF .9
81,000 .93 1.0B 1.40 1.862 1,04 127 2.9 2,77 49 L7G 1.97 1.20 1,65 %8
Bo.00Y .93 1.06 137 659 1.12 128 2,68 270 2.45 L.68 1.9 L.MB OLLS3 .96
79.000 .91 L4 1.3 1,56 L0 L2241 265 241 566 6.86 116 LB .94
78,060 .90 Lol 131 154 LT L2157 257 237 L&l LB L4 1L .9
77,000 LBE .99 1.27 L.5! 105 1.1 2,57 2,54 .34 L.61 1,80 552 L.47 .9
000 L8796 124 LAB L0216 2,49 2.4 2.0 LS LY7 L1 L4590
75,000 LB .M L20 f.46 100 1094 2,45 2,42 2.26 157 LL75 1.0B L.43 BB
e 83 9T 118 L4 .98 112 .40 2.3 2,27 154 172 L0614l LB
7O LB2 LBY LIS LA L85 L 10 A3 2,30 2.1 1.5 169 Led 139 LB
.80 .87 Lt LY W OLO7 2,32 2.2F 2.8 15k Leb 102 1,37 B3
7h.000 .79 L8B4 1.0 LL3E .90 108 2,28 2.1% 2.0 147 L&l L0 LER B2
o000 .77 .82 1,05 1,32 .88 1.0 2,24 243 2.07 1.4 1.0 .98 1,33 (B0
§9.000 .75 .80 107 123 .BE L0 2,20 2,07 2,03 143 157 W% LW LT
68.000 T4 77 .99 127 LB 99 16 01 LS9 140 1L 9 Ly LT
7,000 72 .75 .9% LM LBL %6 .02 1.9 196 13 LB .92 LY LTS
bh.00 71 7T .92 L2 7B .9 .08 1L90 .92 L3 1.4 .90 125 .74
5000 L6970 .BY L1976 .92 2,04 1,84 1.8 134 L4 B8 L2F .7Z
b4.000 .67 LAB LBH L6 L7490 199 LLTB OGB4 LB 143 .86 12t 7O
63,000 .66 .43 LB 113 .71 BB 195 1.7 180 1B 140 B4 LS W
82,001 .43 A3 LTY L0 LAY LBS L1 LT L7712 13T 82 LY AT
5,000 L6380 LTb 1,08 .68 W8T LB LD 173 1,24 1M B0 LIS 86
&0.000 61 .58 .73 L5 .64 LB LLBY LS5 L9 127 13 7B 11T LHA
Je.e0b .59 .86 TR L0262 LT79 L7 149 165 1,20 L2 76 LI b2
58,000 5B .53 .87 L.00 4059 .77 LT3 L83 L6l 117 125 T4 1.0% LAl
§7.060 .84 LB1 .61 87 .37 74 LT3R OLLBR LIS 122 .72 L7 LS8
56,000 .55 4B .60 L9F .54 W72 LL6T L32 L% L1319 .70 105 LG8
95,000 .83 46 57T .92 LBE .70 LAY 026 .30 101 L7 6B L3 W
4600 LB .44 5% LB%- .50 L8R .38 L20 Las 10 134 Léb LU W4
53008 .50 .41 LB .B& A7 b6 LS4 1L14 1,42 1,06 1.1F L84 L9 R
52,000 4B 3% .47 B3 45 .63 LSO L9 139 L0408 b7 .97 LW
S1.005 .47 .36 44 LBE A2 W61 46 103 L35 100 505 .60 L9 50
0,000 .4 34 .41 7B 40 .59 142 .97 L3T .99 L0z LB .93 .48
Av.00f .43 .32 .38 .75 .38 .57 1,38 .91 L2797 9% LBh LFL L4
48,000 .42 .29 B .73 .EOEE LW BS LT .94 W% .4 B LS
.00 .40 27 W30 W70 L3R B2 L3 B0 L2 .97 .93 G2 .87 .4
46,001 .39 .24 .28 .7 L300 .50 £26 .74 416 .90 %0 .50 B W42
45,000 L7 .22 .25 45 .28 4B 1,22 6B LLi2 L8R .BE 4B .83 .40
4400 .35 .20 .22 .62 260 W46 L1762 108 B3 LBD 46 LBI .38
43000 .3 47 .19 .59 .23 .44 113 .56 1G4 .83 B2 .8 79 17
42,00 .32 .15 .15 LB6 .21 .41 09 LB L0000 B 79 42 7T LB
4,000 31 .82 .12 B4 18 .3 105 48 97 T8 W76 M0 7D L4
40,000 L2910 .09 51 L6 3T LD L3093 .76 L7338 LT3 32
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T YEAR-OLD BIRLS

02 03 06 05 0 07 oR 07 b0 #1213 1
T SCORE~----
90,000 1,00 1,16 §.5 1.49 1,18 1,56 2.88 2.%1 2.7 208 2.2 LW LEF LG
g9.000 .99 .14 L5347 1.6 155 284 2,85 .73 2,02 B2 L3T LAl LS
BB.00! .97 112 1.50 1,45 1.04 153 2.80 2.8f 2,70 199 .20 L3I0 1L.49 £.03
87.000 .9 1.10 147 1.43 1,12 1.50 275 .76 .87 1.9 217 1.29 L.4B 1,02
BA.00T .94 .08 144 141 1,10 1.48 271 2.7t &4 1,97 2,14 L7 L6 10O
85.000 .93 1,06 1.41 1,39 1.0B 145 2,67 2.46 261 .80 2.2 L.25 1.4 99
88000 .92 1,04 1.37 L.37 1,06 1.42 263 2,81 57 L7 L9 L23 L2 .97
BR.000 .90 1,02 L34 035 404 540 259 256 .54 .84 2,06 12! L&D %
82.000 .89 L.O0 1.3 L33 L.0Z LI7 254 251 5 LB 203 L20 L33 L84
B1.00f .87 .98 1.28 .31 4,00 1,35 2,50 246 2.4B 1,78 2,00 1.18 L37 .93
50.00% .86 .96 1.75 L2% L9B L.37 2.4 02,40 245 L7 497 L1k L3S L9
79.000 LS5 .4 £,22 1,27 .96 129 247 .36 2.42 £,72 194 L4 £33 LM
78,007 .83 .92 1.4% 425 .M 127 36 23 LW L4 L9 L2 L3 .88
77,000 B2 .30 1.1& 1,73 .92 L34 233 .26 .36 L6 1,88 L1 LM 87
76,060 .80 BB 153 L2 .90 1,22 2.29 2.2t .33 L.63 1.8 LG9 LB B9
75.600 .79 .86 1.10 119 B8 1,19 2,25 2,16 .30 L.80 LBZ 1,07 L6 B4
74000 .78 B4 1.06 1,17 B4 Lis 221 241 276 1.57 1.B0 L05 L2 .82
73,000 .76 .82 1.03 L15 LBE 144 2,07 206 273 £54 L77 L.03 122 LB
79.000 .75 .80 100 (13 .BZ LI 217 L@l 2 LS L4 L7 L2 .79
71,000 73 .78 .97 LIl .86 §.0% 2,08 L% 2.7 148 LT 100 L9 78
0,000 .72 L76 .94 109 TR L6 204 190 214 143 148 .98 LIT .74
BO.G00 L7174 W81 LAT 76 10T 200 .86 Z.01 1.42 L85 .96 LS 75
sB.000 .69 .72 BB 1,05 .78 L0f L9 L.B0 2,08 1.3 1.2 .9 L1 LT3
§7.000 6B .70 LB3 L0372 L9B 191 1,76 Z0S L3 13 W LA 12
86000 &6 .63 LBZ LOT L7096 LBT L7 L2 LE LG 91 L0 70
5,000 LBS L6 .79 .99 6B 93 LLET Léb LIV L3014 B9 OLOE .89
s8.000 B3 B4 L7597 L66 LB0 1,79 LAl LS 127 LSLLBF L L
£3.000 62 b2 .7 .95 .64 BB 1,75 L.B6 192 1.74 1.48 .83 104 6B
82,000 &1 L&0 .49 .91 .67 .BS 1.70 1.5t 1,89 1.2 145 B4 LOT .M
BLLO00 L59 L5B b .91 LB0 .BF L.eé 146 LBE L1B 14D .87 LM 6D
&0.000 .58 .56 .63 B9 .58 .80 1.62 1.41 LEI L1 L¥® .BC .99 .ol
56,000 .57 .54 .80 BT .56 .77 L.5B 1,3 L8C Li2 L3 7897 L0
s8.000 .55 .57 .57 .BS .56 .75 L34 L3 477 Le® L3376 .90 L38
57,000 .54 .50 .54 .83 .57 .72 1.4% 1.2 174 106 L3078 .94 LW
54,000 .52 .48 .5 LRI .50 .70 1.5 121 L7 O3 L2773 .92 W
55,000 .51 .46 4B .79 4B .67 141 116 168 100 125 .71 .90 A
S4.000  L50 .44 .44 77 .46 L84 137 LI L84 97 L2z .69 B8 LEZ
s1.000 L4 .82 .81 LTS .44 a2 13D OLG6 Lt L4 119 .47 LB L
52.00: .47 .40 3B T3 7.5 1,78 1.0l 1,38 .91 L1 L6 LBD .49
51,600 .45 L& LIS 7T 40 57 L4 L% L3 BB LT .84 8T 4B
So.000 .44 L3k .32 .69 .38 .34 1,20 9% 157 L85 L0 .82 LBL LA
80,000 .43 L34 .29 67 .36 51 L6 .Bh 1,49 B2 L0780 LTF 4D
ag. 000 L41 .32 .26 LE5 L34 4% L2 LBD L6 TR L4 5B .77 LA4T
4000 .80 L300 .23 L6 .32 L4 07 LTe L43 LTE LOLLET LTe A2
26,000 .38 .28 .20 L1 .30 .48 L0371 LAG L7398 B 74 LA
85,000 .37 .26 .7 .39 .28 .81 9% L6k 137 LT6 .96 B3 T2 L
PV TR R TS Y T SRS . - SRS N 9% STy B 5 S Y LG )
aT.o0! LI .72 L0 55 .24 L3 W91 LE6 L300 a4 B0 89 L6 L6
£2.000 L3 .0 .07 53 .22 .33 LB .51 LT 60 87 .48 6T L3
8,000 .31 1B L0F 51 .20 31 B2 46 LLZ4 58 B4 46 65 3D
40,000 30 L1a .01 .49 1B .28 .78 .48 121 LB LB LM 31
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8 YERR-OLD BOYS

SCALE-> 0f 02 63 04 05 06 OT OB 09 10 i 12 i3
¥ SCORE

90,000 173 .99 £53 .26 .71 7% 2,63 L1 204 .87 L7 1,19 L33 .94
85,005 1,20 .97 1.50 1.24 .70 .70 2.00 1.09 2,00 1.84 1.65 117 13§ B3
88,000 1,19 .95 1,47 1,22 6B .69 157 L7 197 LBI L2 LIS L3I0 B
87,001 1,17 .93 1.43 4,20 .67 .67 L9 105 594 179 L.e0 114 LL2R LB
86,000 1,15 .91 1,40 1B b6 .B6 L91 LY 190 876 BS7T L2 LI6 .TY
B5.000 1.3 .90 1,37 L1665 .45 5,88 1,01 587 1,73 LI5S L0 L35 .TB
84,000 1.1 LBB 1,34 113 63 L84 LS .99 LLB3 LT0 LED LOB LD LT6
BLOGH 1,09 .BS 1,31 1,02 .82 .43 L.82 .97 1.B0 1.e7 1.50 1.06 121 LTS
82,000 1,07 .84 127 L10 LAF .81 L7 .95 L76 165 L4B 105 1% .74
g1.60! 1,05 .BZ 0.24 L.0B .59 .60 1.7 .93 173 162 145 103 LB W72
80,000 1,03 .80 1,2¢ Los 5B .59 £.73 .31 449 L.5% L.4F LOD LIE LT
79,000 501 .78 LB L0457 .58 .70 .BY 1.&b LGS L4 .99 L4 LT
78,000 .99 .76 L5 102 .55 .57 1.7 BT 362 LB L3897 LT .68
77.000 .97 .74 L1 1,00 .54 .55 L6 LBS LLB9 LS L3 L% LD L8
76,000 .95 .72 L.OB .9B .53 .54 1.6 .83 LSS 148 L3R .94 L0 L6k
75.000 9% .71 1.0 .9 .52 .53 L.58 LB1 L5Z 145 LM .92 LB 65
74,000 .91 .49 £,07 .94 .30 .52 LS5 .79 LB L2 129 .90 506 .63
73060 .89 .67 .99 .82 .49 .51 1,52 .77 1456 .39 126 LBR L0482
72,000 .87 L85 .95 .50 4B .49 L4973 L41 L17 LA .87 1,02 .6l
71000 LBS L83 .92 .BE .46 4B 1,46 .73 L38 LM LY LBS LW B9
70.000 LBY .6% LBY .B6 .45 .47 1,33 .70 LA L3 L19 B3 LW 0B
59000 LB .59 LE& .84 .44 L& L0 LA L3 L8 L7 .80 97 LT
88,000 L7 .57 LBR .87 47 A5 L3787 LI7OLDE LU L7 % LIS
§7.000 .77 .55 L7Y B0 L4F 43 LM RS B4 123 L2 7B .94 B4
86,000 75 53 LT& LTB O L&C .42 531 L83 L0 LD L0976 92 L
§5.000 73 .52 .73 .76 3% .41 128 LB L7 L7 L7 T4 8L LG
g8,000 L7 .50 70 .M 3T .40 1,25 .59 LAY L4 LS 72 LBY L0
$3.000 .89 .48 A7 72 .36 .39 OLLZZ 5T L0 L1 102 LT W8T 4%
52,000 &7 LAb 63 L7000 .35 .37 119 .55 L0& 509 L0 .69 LBS 4B
£1.000 L85 LA 60 LeB L33 L3616 L83 103 L0s .97 W67 B4 A
BE.00 L83 .82 LET .66 .32 L35 L3 OLBL .99 L0395 85 .82 .45
59,000 .61 A0 54 L&4 0 L31 LWMOLI0 .89 LB 00 9T L83 0 L84
sp000 59 L3 LS00 W62 .29 L3R L0747 97 .97 .90 L6 TR A2
57,000 L57 .36 .47 .60 .28 L3 1,04 45 BF .95 .88 &0 77 .8
56,000 .55 L34 .44 58 .27 .30 01 43 .85 .92 .85 3B LT3 LM
55,060 L5 .33 .41 .56 .2 .29 .98 .4 B2 .89 B3 B .74 .
54,000 .50 L3t . .54 .24 28 .95 39 .78 .86 .81 W4 7R LT
53,000 .4% .29 .3% .Sz .13 .27 .92 . .78 B3 .78 .52 T L3
52,060 .47 .27 .31 .50 .22 .28 .87 3% 7L .8t .76 LOF BB LD
5,000 L85 .25 .28 4R .20 .24 .B6 L33 6B .78 .73 A9 4T LW
50,000 .43 .23 .25 LEe 19 .23 LB3 L3t B4 75 LT AT D L3R
49,000 .40 .20 .22 .4 18 .72 B0 .29 L6 T2 6% .48 L83 LW
18,000 .39 .19 .69 .47 .16 20 L7 L2F 5T 6% Wbk AT 82 LD
47,000 37,17 .15 La0 45 19 74 .25 LS4 47 L4 42 60 LR
4,000 L35 .15 L1238 L4 .18 71 .23 .50 L6 LBl W40 BB LT
=000 L33 L4 .09 36 L1317 B L2047 61 L5938 0T LB
44,000 L3117 .06 L34 L11 Lte A5 19 43 .58 LW W36 L5R LM
3,000 .29 L0 .03 L3 .00 15 .62 W17 M40 8 M LM B3
2000 .7 .8 — .30 .09 13 .5 .15 .36 L33 R 331 L3
4,000 .25 06 -- .28 .07 J2 J5h L3338 LW LBLH
80,00] .23 .04 -- .26 06 it B3 L1 .29 L7 47 .29 4B 19

Vo,



8 YEAR-OLD GIRLS

SCALE-» 01 02 03 04 05 06 07 08 09 10 127 13 N
T SCORE---- ===

90,000 .88 1,18 1,44 LB LE6 L.0f 2,32 1,59 193 LB6 LAY LZE L4 .97
89,000 LB7 1.16 141 1.49 .65 §.09 228 4,56 L.9¢ .52 L8 L2 LA3 .9
BB.OO! .85 1,14 1,38 147 .64 1,07 2,24 1,53 1.B7 247 L78 L2t 141 .94
87,000 B4 .11 1,35 1,44 .62 505 2,20 149 188 243 476 119 LW .93
BE.OD! LB 1.0 1.32 142 .81 103 .15 L.46 L.B2 2.3 L74 L1737 .9
85,000 .82 1.07 L30 L40 .80 5,02 2.2 143 L7F 238 172 L16 LW .90
84,000 .80 1.05 1,27 138 .59 L.00 2,07 L0 176 2.30-L6% 114 LER .88
83,000 .79 L03 L.Z24 036 .58 .98 2,03 LI LT3 226 1.7 112 L3 BT
82,000 .78 1,00 1,24 L33 .56 L%E L9% L33 LT 222 145 L0 L9 LB
B0 .76 9B LR 531 .55 .94 1,95 1,30 168 117 1.82 L.OB L27  .B4
80,001 .75 9% 1,15 L.29 .54 .92 L.91 1,27 165 213 .80 106 L.23 LR
79,600 .M .94 1,17 127 L5 .90 1.7 LM 162 L.0% L.58 104 1,23 .81
78,000 .72 .92 1.09 125 .52 BB 1.B3 1,20 1,39 2,04 LG50 402 121 .9
7L.000 L7499 1.8 1,22 .50 LBA L9 OLLIT 15T 200 B3 100 19 T8
76,060 .70 (BT £.03 L.20 .49 B4 175 1,14 1,54 1% LG .98 137 L7
75,000 .49 L85 1,08 1,18 4B LB L71 L.HL £51 .92 L83 .97 LIS LTS
74,000 .67 .BZ .98 L& .47 LB Le6 1,08 148 LLBT L6 .9 113 TR
TLOG  Leb B .93 LLME 0 .46 .79 G067 105 140 183 L& W L T2
72,000 L5 7B .2 LD L4 .77 LS00 143 LT9 142 .90 108 .70
74HO0F .63 .76 LBY 509 43 .75 L34 L9B 1.40 174 139 .89 LO7 .89
70,000 .62 .74 LBA 107 42 L7 L5098 LI OLT0 LF BT LM L7
89,000 .61 .72 LBR L.OE .41 .71 LA .92 L3 1,66 135 LBD LOD O Lbb
88,000 5% .70 .80 103 .40 .69 142 .89 531 L6l LE 0 .BT LD e
57,000 .58 .67 .77 400 3% .67 138 LBS LER LW L3O .81 99 .63
gb.00Y 57 L85 .74 .98 .37 68 LM 2 1,26 1,53 1,28 .79 .97 L6l
5,000 .56 LA3 .72 .96 36 L4 L300 LT OLIF OLI4Y L2 LTRLRE LD
A4,000 .54 LA W69 LTE LIS .62 1.25 .76 L0 LA 123 .7 W91 .38
&3.000  L5% .59 .66 .97 L34 Le0 L2173 L7 L0 L2174 W LW
§2.000 52 .56 .63 .B® .32 5B 1,17 .69 L3 LW 119 .72 .89 .03
gl.00t .50 .54 LeG BT L3 L5613 Lk 112 13 L6 L0 LB7 54
&0.000 &% .52 .57 .85 .30 .54 1,08 .63 10% LI7 LA .68 BS LO2
5,000 ,48 .50 .34 B3 .29 .52 1.05 .e0 L.06 1,23 112 .86 .B3 LG
SB.000 .46 .48 .51 LRI .28 .30 1,00 .57 103 LIB L0 .64 LB1 49
57,000 .45 45 .48 .78 .26 .48 .97 LB 1,00 114 L0762 .79 4R
S6.000 44 L4345 .76 .25 L4693 .50 .98 110 L0560 LTT LA
55,000 .43 .41 .43 74 .24 .43 B9 .47 .93 106 LO3 LB TS 4B

56,000 L4 .39 .40 .77 .23 .43 B4 .44 92 LO1 L0057 .73 4
53,000 .40 .37 .37 .70 .22 .41 .80 .M B9 YT .
52,000 .39 .34 .4 87 LR .3 LTe 3T LET 93 A8 .40
50,000 .37 .32 L3 L8 .19 .37 .72 .34 .84 .88 .93 B0 L6739
50,000 .36 .30 .20 .43 B .3 4B L3 BT .BE 91 4§ 45 W7
7,000 .35 .1 .28 L6007 33 44 28 L7B .80 .BE A7 B3 L3
48,000 .33 .26 L2775 L1630 a0 25 L7573 .8k A5 LB L3R
7,000 .32 .23 .89 .56 L1429 56 .23 L73LTE LB B ST
4,00 L3 .H .6 .54 13 .27 52 .18 .76 .67 B2 L1 BT LE
5,000 L300 49 14 LER20.12 .2 .48 LIS W67 L83 B0 40 LED L0

o @
o
o
bl
"
=2
o
=3

ST SR

44,000 .28 .47 .11 .50 L1 .24 43 12 . B L T7 B 8 L8 }
43.000 .27 .15 .08 48 .10 .22 .39 .09 .81 B4 78 L3 W LT %
42,000 .2 .2 .03 .45 .08 .20 .35 05 .59 .80 .73 OWM LM LH i
4,000 .24 .10 .02 43 .07 LiB L3 .02 L3645 70 W32 47 LW i

40,000 .23 .08 - .Ab 06 W16 W27 - L5341 a8 L300 B L2




9 YEAR-DLD BOYS

SCALE-> 01 62 03 04 05 06 07 OB 09 10 i 12 I3 1§
T SCORE

%0.00) BB .49 .89 1.18 .47 .58 f.60 .72 .98 L.B0 167 BB .99 .M
89,000 .87 .48 .B7 106 .46 .57 LSA .71 .9 LA7 L06 BT .97 .40
BB.00¢ .05 .66 .85 L.14 .85 .5 1,55 .69 .99 .45 L0483 L% .80
87.005 B4 .65 .BI 1.12 .44 55 L.53 LB .93 142 103 M4 .94 39
86,000 .82 .63 .8l .30 43 .54 150 .6& .91 4,40 L2 82 .93 36
g85.000 LB .42 .79 L.09 .42 .53 L.47 .65 90 137 LGp .81 91 .38
84.00% .80 L&l .77 1.07 .41 .51 1.4 L83 8B 134 9% 7% 8% LW
g3.000 .78 .59 .75 1.05 .40 .50 341 .47 .Bb 1,32 .98 .78 .BB .36
82,000 L77 .58 .73 .03 .39 .49 L3960 LB 12% .97 76 LBb L3S
81,00, .75 .5 .74 LA .36 4B 036 .59 B3 LY .98 73 .BD L3S
BOGDL 74 LF .69 .99 L3747 L33 .57 e LM .9 73 B3 M
79,000 .73 .54 67 .97 .36 .46 1,300 .Be .79 L2 W gz L3
780000 L7152 L65 LFF .35 .45 127 .54 TR LY .91 700 B0 LR
77,000 L70 L50 LA% 93 L3 LM 125 .53 76 L1e LBC 49 TR R
76,000 LB .49 AL LF1 L33 .43 LZ2 .51 LT LM B9 8T 77 L3
75.000 &7 4B .59 .90 .32 .42 L9 B¢ .73 LM BB .86 LTS LM
74,000 .66 .47 .57 .88 .31 .40 1.6 4B L7150 .B6 Le4 TR LTD
73,00 .64 .85 .55 LB6 .30 L3 L3 47 8% L0683 83 72 D9
72,000 .43 .44 53 B4 .2% 3B LM AR 67 103 .84 61 L7C LZR
7HLO0: L6062 .81 B2 .28 L3708 .44 Lpé 1O B2 80 8?2
70,00 .50 .81 49 B0 .27 .36 L0542 .64 9B W81 LBE LG7 LT
§9.000 .59 .40 .47 .78 .m6 L35 502 .40 62 .95 B0 57 .60 Db
68,000 .57 3B A5 .76 .25 L34 .99 .39 L6l .93 TR 5B LM L2
§.00F .56 .37 .43 T4 . 33 .97 LB L5 L% 77 LM 82 LS
g6.000 54 .35 4 T2 LT3 .94 L3 W57 .88 LTe B2 W61 LA
TR SS. - S S SR B N | SR - S B S - B - B
TYE T . =SS AN N5 WL SN |- & SRS S v Y & S L B TS
§3,000 50 .31 L35 .67 .26 .28 85 .32 B2 B0 .72 .48 G622
£2.06) .49 .30 .33 .65 .19 .27 .83 30 a0 77T 7L LA LB LM
51,000 .47 .28 30 .63 LIB .26 LB 2T .49 TH LY A5 B L2
80,000 L4 .27 .29 L8t L7 2B 7T 7T ,4.7/ Jzoo.68 4T B L2
59,000 .45 26 .27 .5F M6 LB LTA L2645 89 6T .42 4T L8
56,000 43 .24 .28 57 .15 .23 W71 L4 A4 6T 68 A0 B LB
57,000 .42 .23 .13 55 .14 .22 .69 .23 .42 64 .M 39 46 1B
56,000 46 .21 .21 .53 .13 .20 ek L2 8¢ W62 .63 T L LT
55,000 ,39 .20 L% .52 .42 .20 43 .20 .3 5 a2 W 1T
54,000 .38 .19 .17 .50 .11 LB .60 IR 3T .56 .60 L34 8L b
53,000 .36 .17 .95 .48 ¢ 17 L8717 L3 LB B9 .3 A0 LU
52,000 .35 .16 3 .46 09 Lf6 .55 L5 33 .80 B LM VBB b
51,000 L33 .34 11 44 08 15 .52 14 32 49 LB6 LM LE7 L4
50,000 ,32 .13 .09 .42 .07 .14 .49 12,30 .46 55 2B .35 .13
49,000 .3 .17 .07 .80 .06 L1348 LM L7 AT B8 27 LE LD
18,000 .29 L0 L0538 .05 .12 43 .09 .27 L4 LE2 .28 B2 12
47,000 28 .09 .03 .36 .04 1 .41 .08 .ZF .3 .51 .24 L300 LU
46,000 .26 .07 1 LW .03 L0 .38 .86 W23 3 B0 22 LB LK
45,000 .25 06 -~ 3T .02 0% .35 .05 .22 .33 .4 . 2T L6
44,000 .24 .05 -- .31 .0f .07 L3203 .20 L3 T L1 B LB
83,000 L2 .03 -- .29 .00 06 .29 .02 1B .28 46 1B B4 LGB
§2.007 2L 02 - LTT 0 .- L6827 .00 L1628 4 Wb W22 L0
4,000 19 00 - 7B -~ 046 M -- 15 .2 48 5 2L L0
50,000 LB -~ - L33 - 03 .2 - 3 LK A2 L3 I

08



§ YEAR-OLD BIRLS

SCALE-> 01 62 03 04 05 o0& 07 0B 07 10 it 1z 13 14
¥ SCORE

94,000 .73 .39 .89 L2637 .64 LLBB .83 .32 1,30 LBO .61 1O0B .68
89.00: .72 L3 .67 L2 .36 .63 1B 62 130 LI7 LT a0 L0 87
88,000 L7f .37 .66 L2270 .36 .42 181 .61 128 L35 L7439 L0d LA
87.00: .49 .37 .64 5,20 .38 L6077 5% 425 L2 L7158 102 .44
86,000 B .36 L83 148 L34 .59 LT3 M5B L23 L3I0 LR L57 L0 L4
BS.000 .67 .35 .61 L6 L34 LS8 L7057 L2127 Leb .56 LB .62
f4.000 .46 L34 59 L1433 57 L6656 BT L24 LAD B4 LB .60
BL.00: .65 .33 5B L5237 .56 162 .55 L7 L2 a0 53 .94 L9
82,000 .63 .33 .86 L0 .31 .54 :5B LB OLM4 LR OLET 82 .m W
gl.OG, .62 .32 .55 1.0 L .53 455 .52 112 117 L4 .51 .90 S8
86,400 LeF W3 .53 LL06 L300 .52 451 W50 L1e 14 LB B0 JBE L5
79,000 .60 .30 L5 1,04 L2951 147 50 L.0B L1 148 A9 .8 L4
78000 .59 .29 50 L.02 .29 .50 f.44 49 106 109 145 .48 .BF .52
77,000 .57 .29 .48 100 LZB .48 140 47 €D 106 142 47 .82 B
70608 LS6 L2847 .9B .27 47 L3 46 100 LA L39O A6 B0 LBD
75000 .55 .27 .45 .96 .27 4 L3T A5 .99 L@ LT 4F LT 49
7hLG0D .58 .26 .43 .94 .26 .45 L2F 4 97 9B LM LA LT6 AT
700 .53 .25 42 .97 .25 M LIE 4T .95 L% 131 LAz T 4
72,000 .58 .25 .40 G0 .74 .42 1,24 41 92 .93 LB 41 T2 LS
71000 U500 L7439 L8R 24 4D LB A0 L300 W91 L2G 40 LT A3
70,000 .49 .23 .37 LB .23 .40 114 39 .88 .88 122 .3 .8 .M
89.000 .48 7 .35 .84 .22 .3 L 3B .BE LB L9 LI Lbb LA
§8.000 .47 .21 .34 B2 .22 3B L0737 B4 LB L6 37 L6 L3R
67,000 .45 .21 .32 B0 .21 .36 1,03 L3S LB LB L3 36 62 3B
46,000 44 .20 .31 .7B .20 L35 .98 L3 .19 78 LI LB A0 LW
55.000 .83 .19 .29 .76 .20 W %6 L33OLT7OLTF OLORW 5B L3
54,000 .42 LB .27 .74 1% L33 2 M%7 .7 Les 32 56 M
s3.000 .41 17 .26 .72 L1 .37 .8F .31 .73 L7002 L3 LE4 LH
52,000 L3 .17 .4 70 17 L300 LBE L9 700 LT 9% L3¢ SR 32
s1.000 3B 16 .23 .48 .87 .29 Bl 28 6B .65 % .29 B0 LW
80,000 L3715 .1 Leh W16 PR L7727 66 W62 93 LIROLAB L2
59.00: .36 .14 .89 a4 L1327 73 L% .84 B9 90 2T 46 LB
SB.000 L35 .13 .18 .62 LB L26 L 7C .28 .62 L5787 26 M LD6
S7.000 L3T 0 4% 16 W60 14 24 66 LT3 .59 LB LB LS B2 LA
55,00 .32 .12 .15 .58 .13 .23 .82 .22 57 .m0 .24 A0 LB
7T T S S § SRS & SRR "SS5 SR J- * N3 RS - BPE L S L S-S SR S &
s4.000 L300 .10 .80 .54 12 .20 .55 .20 W53 4k LTE 2D L3 L2
53,000 .29 09 .0 .52 .tf 200 .51 .19 .51 L4 T3 20 L3 26
52,000 .27 .09 0B .50 .16 1B .47 .17 4B 4t 70 1% .32 iR
51,000 .26 0B .07 4B 10 L1748 16 L4 L3 67 .18 L3 1
50,000 .25 .07 .05 LA L09 .16 A0 .15 44 L3 84 1T B8 b
FTIETCHIS T NN SN (1 N N 1 S |- . /- N © ST S Y. 3 NS 1 S S
48,000 .23 .05 .07 .42 0B 14 .33 .13 40 L3 58 L1524 L4
47,000 L2 .05 .00 40 07 L1229 L1 LFT LB LBE L4 22 L2
4,000 .20 .04 - .3 .06 M 25 10 L3 26 52 .13 L U
85,000 L1903 -- L3 06 L4000 LE2OL0R L33 L2350 2 L3R LD
44,000 18 .02 -- L3405 08 1B 0B 3L .20 .47 .10 16 0B
3000 87 .00 -- 320 .04 0B L1407 L2918 .48 .09 L4 T
42,000 15 .01 == L300 03 L0610 05 2p 15 41 .08 12 L0
41,000 L1 00 -~ .28 .03 .05 .07 04 2 13 3 07 L0 L4
0,000 3. - - LI .02 .4 03 03 22 .10 W3 W06 0B L8

- 242 -
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10 YEAR-OLD BOYS

GEALE-) 01 62 03 b4 05 06 0T 08 09 10 (S ¥ I SR L
T SCORE

90,001 .74 .70 .40 .92 .22 .46 L39S LS OLIB 509 8¢ .74 B
82,060 .73 L9 .39 .95 .22 45 036 LE5 LE2 e L0779 T3 .54
88.000 71 .67 3B .89 .2t 44 L34 .54 51 L3 L0 77T .53
p7.00! .70 .66 37 LBE LB A3 131 B2 LE0 L1 L0376 LT .52
& 00! .68 .64 36 LB& .20 .42 128 51 .49 108 101 LTA A% .51
gs.000 &7 .63 .36 .BS .20 .42 L2b B0 .48 L0699 T3 68 .00
BA.O0 L6 b2 .35 LE3 .19 41 1,23 .49 Ldp 104 97 W71 b
83.000 L& .60 .34 .82 .19 .40 L300 .48 .45 L1 % LT B K
g.000 .63 .59 .33 .80 .18 .39 L1074k A4 99 9T LB b6 46
RI.G0D LBl .57 .32 .79 .18 L3R 105 .45 A3 96 .91 AT 42 4
80,000 .60 56 .31 L7717 L3 L2 M 4 % BT A1 .44
79,600 .59 L5 L300 W76 L7 L3 109 43 L4 2 W b4 800 4T
78.00: .57 53 .29 7% .16 .35 5,07 .42 40 .89 85 .42 LB .42
77.000 .56 .52 .28 .73 .06 L34 L0440 39 .87 BT el 57 W4
76,000 L5 .50 .27 W71 L5 .33 OLOE L3 .38 L8d B L 56 .40
75600 53 .49 .27 .30 5 .33 .99 W .37 B2 7Y LGE .58 19
74,000 .52 .48 .26 6B .14 .32 % 37 .35 B0 LTT O LGE S LW
7000 .50 LA W25 .67 L& Ll 9 L LM LT T 5 g2 L3
72,000 A9 .45 .24 L85 W13 L300 L% WM L3 L7 L TY W L 38
71,000 A7 .43 .23 .46 13 .® BB 332 M7 LB AT L34
79,007 .45 .42 .22 .82 B2 .28 LBF .32 .31 .70 .69 L0 A8 .33
P TR ST TR W'Y GRS b/ A SR SR S L Y LV L 47 32
s0.000 .43 .3 .26 .59 LiF .26 LBD 300 .29 6D LD AT AW
oT.000 42 L3 .19 .58 .H1 .28 .77 .18 2B .63 BT A5 .48 3
pb.00F 40 .36 .18 .56 .10 .24 L7427 2T LAk AL A 43 L8
s5.000 .3@ L35 L 5% .10 .74 W72 .26 26 W8 B9 e A2 2R
s4.007 LB L34 L7 W53 .09 L33 e L2 W24 36 LT AL LA L2
3,000 L3 .32 .06 .52 .69 .22 Lbb .24 23 B3 LGB A0 38 .25
g2.00¢ 3% .3 1% .50 .08 .2 .83 22 .22 .50 5 3B 3B M
sl.oe! W33 .28 .14 .49 08 .20 .ef L2 W21 BB 3T L
80,007 .32 .28 .13 4T 07 .19 .58 .20 .20 L4 49 35 .3 .22
50000 L3 .27 .12 W46 0T LB W55 L1719 a4 7 LW 4.
58,800 .29 .75 .11 .44 L0617 LB 1R .18 4D A5 L1 BT 4]
s7.600 .28 .24 .10 LAY .06 .16 L3618 L7 L3 .43 LM LW A8
S6.000 .26 L22 .09 LAl L85 LIS 4T 15 Lle W36 4L L3 L3O .18
s5.000 .75 L2 .09 .40 .05 5 .45 4 a8 MW B DY A7
54000 .24 .20 0B 3B LG4 .14 A2 13 3 L3 .3 Ln 27 .18
o TRy 7R v: YA v AN L NS b SR L S RS AR L B Y Y . A4
5607 .28 L1 W06 L3503 .12 L3 L0 i L7 W B 25 .13
5,000 .18 .45 .05 L34 .03 LMt Lm o9 v L2 L3 . AR .12
50,060 W18 L1464 L37 .02 .10 31,08 W09 22 .19 L LI2 WAl
0,000 .17 13 .03 L3 .02 .07 .28 .07 08 T L7 .09 20 1
.000 15 L1 .02 .29 B L0826 W06 07 17 LIS LT B9 .09
47,000 14 .10 LO00 W28 LB .07 LT3 L0 06 3B 23 L db 18 .08
86,000 .12 0B 00 .26 00 .06 .20 .03 .05 .12 .21 L1 A7 7
85,000 .11 07— .2 —~ 06 JIB .02 L0 10 1% 1T L6 0B
4000 0 .06 — .23 .- .05 L1500 02 08 17 LN A4 .0
$.000 L0B .04 -- 22 == 04 .52 .00 .01 .05 0D LM A3 .03
42,060 .07 03 - .20 == .03 .09 - 00 .03 13 .08 A2 .02
gLLO00 05 08 - 19 .- 02 7 o ST NS 5 S S L B 4
56,000 8 00 - L7 - of .04 - == - 0F L0F A7 00

- 243 -



16 YEAR-OLD GIRLE

BCALE-Y O 02 03 04 05 66 07 0B 09 10 M 12 13 1
T SCORE e

90,000 .44 42 .51 .93 L4 .89 607 .41 BB 109 116 LBE BT LEA
B9.000 .43 .41 .50 .91 .43 .68 1.05 .40 86 L.07 L14 %4 52 .G
83,001 .42 .40 .49 .90 .42 Lbb .02 .39 .84 105 P2 .53 81 R
§7.000 .42 .39 .48 L8R .M .65 L.00 L3 B3 103 L1052 .50 LW
86,000 .43 3B .47 .Bb .40 .83 .98 .37 LBl 1.0% 1.0B LB 49 LB
BS.000 .40 .38 .46 .85 .40 L6296 3T .79 9 L7 G0 4B 4%
R4.000  L39 L3 LA B3 L3 L6l 93 L3677 97 105 A8 4T W
83,000 .3 .3 .43 LBt .38 5% .91 .35 .75 L85 L0347 LA L4b
g2.000 .38 .35 .47 .79 .37 M5B BT L34 .74 .91 L6l L& A5 .48
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1. h n/10" 11. r&/ra 19. ré&/ra 30. £(30)

2. v nf1o" h/v rugl. _____ 20. r&/ra 31. eink. _____
3. b n/i0” 1z. re/ra 21, eink. 32. $(30)

3. a)___b) ____ h/vrugl. 22. t(30) 33. vill, 4
4, h r&/ra 13, ré&/ra 23. eink. 34, vill. yin
5, v ré&¢/ra 14, ré&/ra 24, t(30) _

6. h ré/ra 15. n/lo" 25. eink. SAMTALS &

7. v ré/ra 16. n/10" 26. £(30) 3%

8. gradur 17. n/10" 27. eink. T-tala: _____
9. gradur 18. ré&/ra 28. t(30) ‘
10. gradur + (40max) 29. eink.

Taktur 035-042: )
35. vill. __/5 37. re/ra 39. vill. __ /b b1, vill. __/3°
36. vill. /4 38. ré&/fra Lo, vill. /2 k2. vill. /3.
St Ts

Snertiskyn 043-058: 8

43, h v /8 47. h v [ 51, hv /2 55. hv /1l Sz

L, v v /8 4B, vy /& 52. v v /2 56. v v /1 - 18
45, h v /5 49. hnm 53. hv /3 57. hv /4 T

48, v v /5 50. vm sh. v v /3 58. v v /4 -
S jénstarfsemi 059-~0651¢

59, v /b 61, v /6 63. v /3 65. v /8 S

60. v __ /b 62.v _/10 64 v __[2 t 180 7

H

Skynjun mals 066-083:

66. v /3 72, W /5 78. v /2 SAMTALS ¢

67. v /3 73.v /L 79. v /6 1

68, v _fiz h. v /4 8O, v /2

69. v /12 75. v __ /3 8. v __/1 T-tala:

70. Vv /6 76. v /3 B2. v /5

71. v /2 7. v /4 83. v /2

Appendix 1

Recording Sheets and Profile Sheets

Hreyfistarfsemi 001-034:

LURIA-NEBRASKA




T3iAning mals 084-10K4:
84, v /5 90. v /5 96. v /1 102. o
/2

85. v /5 91. v 2 97. v /1l 103, t

86. v /2 ¢2. v __f10 98. v /1 1Ch. o

87. v [6 93. v A 99, t Ss
88. v /5 9. v /3 100.0

89. v /5 95. v /1 101.% T
Skrift 105-111: Lestur 112-118:

105, v /4 109, v /i 112, v /3 116. v /5
106. v /5 110. v /4 113, v /5 117, v i
107. v __/10 111. v /7 114, v /1 118. v

108. v /1 115, v /5
SAMTALS T: SAMTALS s Ts

7 7
Reikningur 119-127:
116, v [9 122. v /3 128. v /3 SAMTALS &
120. v __ /9 123. v __ /2 126. v ___/h 9
121, v /3 124, v /3 127. v T-tala:
Minni 128-135:
128. v 131. v /5 134, v AL SAMTALS ¢
126. v /5 132. v /3 135, v /5
130. v /3 133, v /6 T-talat
Greind 136-149:
136. v 41, v /4 186, v /1 SAMTALS ¢
137. v [l 14z, v 4 147, v /1
138. t 143, v /4 148, v /1 TP-tala:
139, v /3 b, v /2 lhg. v /1
0. v /b 145, v /2
ENDIR
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LURIA-NEBRASKA NEUROPSYCHOLOGICAL BATTERY
CHILDRER'S REVISION
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