
The Manitoba Revision of the Luria-Nebraska
ll eur-op sycho l ogiêal

Battery for Chitdren Standardized in Iceland

Jonas Gudmundur Hal ldor sson

A thesi s
presented to the University of Manitoba

in partial fulfillnent of the
reguirements for the degree of

Master of Àrts'
in

Psychology

winnipeg, Manitoba, 1.984

(c) Jonas Gudmundur Halldorsson, 1984

by



THN MANITOBA REVISION OF THE LIJRIA-NEBRASKA

NEUROP SYCHOLOGICAL

BATTERY FOR CHILDREN STANÐARDIZED TN ICELAND

BY

Jonas Gudmundur Hal ldorsson

A thesis submitted to the Faculty of Graduate Studies of
the University of Manitoba in partial fulfillment of the requiremeuts

of the deg¡ee of

MASTER OF ARTS

o/1984

Pe¡mission has been granted to the LIBRARY OF THE UNIVER-

SITY OF MANITOBA to lend or sell copies of this thesis. to

the NATIONAL LIBRARY OF CANADA to microfilnr this

thesis and to lend or sell copies of the film, and UNIVERSITY

MICROFILMS to publish an abstract of this thesis.

The author reserves other publicatiou rights, a¡rd neitirer tlìe

thesis nor extensive extracts from it may be printed or other-

wise reproduced without the author's written pernrission.



TO TCELANDTC CHTLDREN



ABSTRÀCT

The present study lranslated the Manitoba Revision of the

Luria-Nebraska Neuropsychological Battery for Children into

Icelandic. This lranslation was subsequentÌy standardized

on a sample of 261 "norma1", "average" Icelandic school

children aged 7-12 in Reykjavik, Kopavogur and Hafnarfjor-

dur. Age levels were six, approximalely 20 girls and 20

boys were tested at each age leve1. "Best performance

norms" r,rere established and an "absolute scoring systenrr de-

veloped. Profile sheets were made (one for each age-leveI,

not aggregated across sex) where raw scale scores were

transformed into T-scores. TabIes were developed to make

thi s task easier.

The present study examíned the effectiveness of the bat-

tery to differentiate between norma). (N), learning disabled

(r,¡) and brain damaged (BD) chiLdren. For this purpose 53

LÐ children and 10 BD children were tested (aged 7-12). Di-

agnostic rules were deveJ.oped. Àccording to these rulesf

correctly classified were 99.6å of the N sample, 838 of the

LD sample and 100% of the BD sarnple. Using diagnostic

rules, the battery was able to differentiate between the

clinical groups, to some extent, correctly classífying 60%

of the LD children and 1008 of the BD children.
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The present study also examined national differences, sex

differences and age ilifferences. OveraII Winnipeg children

performed belter than IceLandic children at ages 7-9, gír1s

tended to perforn beLter than boys and most items showed age

t rends .

LD children usually showed patterns of strengths and

weaknesses, while BD children showed more overafl poor per-

formance.

SpIit-half and alpha coefficients for age-leve1s 7 and L2

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 rel iable.
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 chíldren.
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Chapter I

INTRODUCTION

1.1 NEUROPSYCHOLOGY

C1ínicaI neuropsychology or the scientific study of hunan

brain-behavior relationships is one of the mewest branches

of psychology although for thousands of years people have

contemplated what is nor,¡ ca1led the mind-brain problem, i.e.
what is the relationship between the mind and the body, is

the human being only naterial or is there an immortal soul

attached to the body. No solution has as yet been found to

this problem although the materiatistic view has been pre-

dominant among scientists the last decades.

During the last two hundred years probably the ¡nost de-

bated issue in the study of brain-behavior relation.ships 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 GaIl and Spurzheim forwarded the theory of

phrenology one of the first theoríes of localization of

functions. Since then there have been three major theoreti-

caI dispositions towards this problem.

First the localizationists have maintained that each com-

plex psychological function is localized in one area of the
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brain, and the brain can be mapped accordíng 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-

braf 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 func!ions

of a damaged t i ssue.

Thirdly ít is the functional view of the brain as for-
warded by the Russian neur opsychol og i st A.R. Luria

(1902-1977) . Luriâ (1970) claims 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'9. reading

out loud, writíng as dictated by someone) forn 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.

L.2 EÀST AND ¡{EST

A.R. Luria and L.v. Majovski (I977) have compared Àmerican

and Soviet clinical neuropsychology. Luria and Majovski

find that, in some fundamental areas the Sovíet approach and

the American approach differ significantly. 1n the view of
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the authors American neuropsychology is basically guantita-

tive test oriented and lacking in theoretical foundation.

The Àmerican approach relies primarily on the use of stan-

dardized test batteries as a tool 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-Reitân Neurop-

sychologicat 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 severaÌ límitations to the Àmerican ap-

proach using the Halstead-Reitan battery. Administralion

time is at least 6-8 hours. This approach is not based on a

coherent theory of brain-behavior relationships and is

therefore nol helpful in providing suggestions for rehabili-

tation planning. Physical methods like Computerized ÀxiaI

Tonography (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 neuropsychology as

fundamentally quaJ.itative and based on a cornprehensive,

functional theory about brain-behavior reLationships. This

theory is able to provide directions as to restoration of

functions following brain injury and to rehabilitaÈion plan-

ning. Other advantages of the Soviet approach are its flex-
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íbility suitable for every individual case, it is quick

(30-50 minutes), it only assesses the individual on the di-
rnensions appropriate for his case, it integrates all availa-

b]e relevant information. Examination of each individuaL

can be seen as a unigue experiment "it can yield reliabi)-ity

assessed through the syndromes obtained and validity based

on intersubject data" (Luria and Majovski, 1977).

Àlthough the Soviet approach has been qualitative until
now, Luria and Àrtimieva (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 províde syndromes with

their essential reIiabilitY.
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 synptoms and the remedial therapy. The en-

phasis is al-so on the diagnosis and localization of brain

damage, conparing neur opsycholog i ca I evidence !tith diagnosis

made by physical methods such as the CÀT scan. The HRNTB is

based on lhe 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 is not of prirnary irnportance. The

emphasis is on the deficit profile, i.e. the pattern of
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strengths and weaknesses of neuropsychologíca1 functioning.

The relative strengths and weaknesses are used as a guide

for renediation and education p1anning. In this sense this

model is more useful than the medical nodel. Test batteries

based on Luria's theories are based on this nodel.

However at this point the present author would like to

point out that it is unlikely that the physical diagnostic

procedures like the CAT scân will replace neuropsychological

test batteries Iike the HRNTB and batteries based on the

theories of Luria. The reason for this is that physical di-
agnostic methods can onty diagnose and localize brain Ie-

sions, they can not provide information as to which func-

tions are impaired as a result of a particufar brain lesion

(see also vledding and Gudeman, 1980). on the other hand

neuropsychologicaf test batteries can provide the teacher

and other professionals with inf orrnation as to the relative

strengths and weâknesses 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 thân thirty yeârs 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 neuropsyc holog i ca 1 batteries
(like batLeries based on Luria's theories) against the HRNTB

as research has shown the latter one to be highly valid and

reliable (e.9. 8o11, 1981).

-5-



Às stated earlier Western neuropsychology is often viewed

as quantitative, atheoretical and oriented toward psychonet-

ric testing (white Soviet neuropsychology is gualitative,

theoretically based, and dislikes psychometric testing).

Hovrever this may be an oversirnplification. There are ap-

proaches in Àmerican neuropsychology that rely on theoreti-

ca1 models, e.g. the assessment of language disorders (good-

glass and Blumstein, !973), 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

ß979). The HRNTB is not representative for all aspects of

Àmerican neur opsyc hol ogy .

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 skiIls. Results on the HRNTB usu-

alIy do not indicate which of the microfunctions are im-

paired (Go1den, Hammeke and Purisch, !978; Luria, l-980).

Because Luria's assessment procedure idenlifies specific

deficits at the microfunclion level it also provides valua-

b1e information relevant to diagnosis, localization and

treatment planning (Hammeke, Golden and Purisch, I978, Lu-

ria, 1980). Adrnínistralion 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 complicâted equipment is needed and it may

be administered at the bedside, administraLion can be divid-

ed into sections. The HRNTB requíres expensive equipment

and is preferably administered in a Laboratory setting.

Luriats theories have been criticized as having Iittle
empirical support (edarns, 1980b). How adequate Luria's

theories and ho\,¡ 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 proceilure

focuses on the paLien!'s deficíts rather than strengths. A

neuropsychological battery Iike the HRNTB provides informa-

lion both regarding the patient's strengths and weaknessesl

which is useful for rehabilitation planning.

In the present author's vie¡ç both the American' quantita-

tive approâch and the Soviet gualitative approach have made

important contributions to clinical neuropsychology and

should together forn the basis for future growth of the sub-

ject in question.
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1.3 LURIÀ'S THEORIES

In his article in Scientific Amerìcan (1970) Luria claimed

that sensory and motor areas of the brain had been carefully

mapped but the rest of the brain, approximately three quar-

ters of the cerebral cortex had still to be mapped. These

areas are prímarily assocíated with the higher behavioral

processes which are very conplex and according to Luria so-

c ia1 in origin.
Higher behavioral processes consist of complex functional

systems, and each process Ís based on a plan of operations

that leads to a certain goal. Each functional system is

self-regulatìng 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 afl
forms of behavior, simple and complex (luria, 1.970).

Il seems to be that each complex behavioral process is

directed by an apparatus consisting of several brain struc-

tures, where each braín structure is hi9h1y specialized in

iLs role, and where there is a coordination and overall con-

trol of aII the brain structures. rf 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 t'â) 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-

bIe; and b) to provide a "factor andlysis" to help us under-

stand the cornponents of complex psychological functions for

which the operation of the different parts of the brain are

responsible" (p. 66). (gy the term "factor analysis" Luria

is not refering to the conventional statistical concept of

fâctor analysis, but to the analysi.s of complex psychologi-

cal functions into their rnicrofunctíons).

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 parlicularly lhe

reticular formation, regulates the energy level and tone of

the cortex, providing it with a stable basís for the organi-

zatíon of its various processes. A danage to the first
block results in disruption of the stability of the brain's

dynamic processés, wakefulness deteriorates and memory

traces becorne disorganized. AIso the cortex may respond

equally to significant and ínsignificant 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 corlex

or the cortex posterior !o the central sulcus. The second

block includes hi9h1y specialized areas which on the whole

analyze, code and store incoming information. These areas
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are organized ín a hierarchicaf 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 cornplex behavior. Dâmage to secon-

dary area resufts in irnpaired analyzing and coding of incom-

ing infornation and behavior processes thal normally respond

to these kinds of stimuti. Damage to tertiary area inter-
feres r+ith the integrat ion of inf or¡nation from di fferent

sense organs and complex behavior based on such synthesis of

infornation.
The third block, the cortex anterior to the central sul-

cus, especially the frontal lobes, is involved in the f ortna-

tion of intentions and programs for behavior. The third
block is, Iike the second block, divíded into primary' sec-

ondary and lertiary areas. The frontal Iobes 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 lhe joint operation of several facul-

ties Iocated in different zones of the brain. A disturbance

in any one faculty wilI affect the behavior bul each failure

-10-



Key :
ì---:- Primary Area

llllllsecondarvArea

S TerÈlary Area

¡igure 1. The Human Brain and lËs Division into
Primâry, Secondary and Tertíary 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, L970, p.68). Às an example, vol-

untary movement is nol just the function of the ¡notor cortex

and its large pyramidal cells. voluntary novement 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 brâin can result in

the disturbance of different voluntary movements. The first

conponent of a voluntary movement is a precisely organized

system of afferent (sensory) signals, i.e. feedback from

muscles and joints necessary for corrections of actions.

This. involves the postcentral sensory cortex. Ðamage to

this areâ of the cortex causes loss of sensation in limbs

and inability to perform well organized vol-untary movement.

This condition is called afferent paresis. The second com-

ponent of voluntary âction is the spatiaL field, i.e. move-

menl has to be oriented toward a certain point in space.

This involves the tertiary parts of the parieto-occipital

areas. Damage causes inability to evaluate spatial reIâ-

tions and a lef.t/right confusion. The third component of

voluntary movement is the kinetic nelody factor, i.e. the

the sequential interchanges of separate links of motor be-

havior. Here the premotor area of the cortex is involved.

Danage to this area results in loss of skilled movement, an

inabitity Lo stop one step of the novement and move to the

-12-



next step snoothly. The fourth and last component of volun-

tary move¡nent is the goal directedness, the slable program

and meaning of rnovement. This is provided 'by the prefrontal

Iobes. Ðanage to the prefrontal lobes can lead to movements

becoming meaningless repetitions, impulsiveness, and loss of

purpose.

Another example of functional system ís 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. À 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 phonernes

or even acoustic cues Iike 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 Iobe, which are closely connected to other

speech areas of the brain. Damage to these areas wiLl make

it difficult to distinguish between phonemes, e.9. between

similar phonernes líke the b in bull and the p in pull. The

second component is that often people pronounce (internally

or externatly) unfamiliar words before writing them. The

central (kinesthetíc) 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.9, b and m. The third

-13-



component is the coding of the phonemes into letters. Here

the visual and spatial zones of the cortex are involved,

i.e. the occipital ând parietal lobes. Danage to these are-

as causes difficulties in recognizing and forming written

Ietters, difficulty to visualize the required structure of

the letter, to grasp Lhe spatial relations between lhe pârts

of the letter, and to put these parts logether and form a

whole. The fourth component, when asked to wrile a given

word, is putting the letters in their proper sequence to

form the word in question. Sequential analysis involves the

anterior region of the Ieft hernisphere (the left prefrontal

area). I-,esion 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 r'¡ith rneaningless stereo-

types, and if the lesion is deep the patient may only re-

peat fragments of the letters. The fifth and final conpo-

nent of writing involves the r'¡hoIe 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.
Detâiled investigation using items which test each micro-

function of the complex behavioral process in guestion can

be a guide to the exact location of the lesion, and also

provide some idea what the strengths are and how the dís-

rupted function can be repaired or compensated for.
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Luria stresses lhe notion of "factor analysis" (which may

also be ca1led component analysis). By "factor analysis"

Luria means thât each individual subject can be factor ana-

lyzed in the sense that when a particular factor (microfunc-

tion) is impaired by a brain lesion alL the complex behav-

ioral functions that invofve thât 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 facLors, ât least partly. Finally Lu-

ria points out that differen! parts of the brain may be in-

volved when behaviors have become automatic through overl-

earning than when the analytic apparatus is needed to

perform the behavior.

Luria in his theories was greatly influenced by Hughl-

ings-Jackson, Pavlov and Vygotskii. Luria (1980) stresses

that i{e must anaLyze each complex psychologicaf human func-

tion. lle musl 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 nake

up the function. The Iinks may not be fixed, some substitu-

tion may take place, which means that each functional system

is a dynamic system. Each link nay not be limited to one

functional system, but be an essentiâl part of many func-

tional systems. Each link is situaLed in one part of the
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brain, and the links f orrning a functional system may be

situated in different parts of the brain, forming a func-

tional whole. The fact that the Iinks making up a function-

aI system may be interchangeable has significant implica-

tions for restoration of functions following brain damage'

i.e. the disturbed function may be reorganized by using

different Iinks, forming a new funcLional systen. The new

functional system wiIl not duplicate the performance of the

disturbed functional system, but it ¡tilI serve the same

function. This theory does not maintain that there is equi-

potentiality between different areâs 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

inf J.uenced 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

deficit caused by the destruction of a certain part of

the

lhe

brain depended on the stage of the individual's development.

Luria (1980) guotes vigotskii's rule (vigotskii, 1960) that:

"In the early stages of ontogenesis, a lesion of a
parLicular aiea õt the cerebral cortex will pre-
ãominantly affect a higher ( i.e. developmentally
dependent-on it) centei than that where the lesion
is'situated, whereas in the stage of f uIJ.y formed
functional ôystems, a lesion of the same area of
the cortex will predomínantly affect a lower cen-
ter ( i.e. regulated by it)" (p. 35).
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According to Luria's nodel a complex functíonal system

can be disrupted at any link, but the deficit pattern will

differ depending on which link is damaged. In Luria's view

functions rnust be qualitatively analyzed and so rnust symp-

toms, in order to find the primary defect responsible for

the observed deficit. often one circumscribed lesion will

Iead to a group of disturbances as the area affected may

serve as a link in many functional systems. In Luria's víew

"the qualitative analysis of lhe syndrome as a whole is an

essential step in the clinical analysis of disturbances of

higher corticâ1 functions from Iocal braín lesions" (Luria,

1980, p. 84).

The general conceptions of Luria's theory, such as tha!

the posterior block and the anterior block are both divided

into primary area, secondary area and tertiary area, that

al-1 areas are interconnected, and that each comple'x psycho-

logical function is localized in different parts of the

brain, has recently received independent support from the

Scandinavian blood flow studies (Lassenr Ingvar and Skinhoj,

L978). when a specific area of the cortex is activated it

needs increased anount of oxygen. For this purpose the

blood flow to this particular area increases, bringing more

oxygen. By injecting radioactive isotopes into the sub-

ject's bloodstream and \,¡ith the help of radiation detectors

around the subject's head and a computer, the researchers

lvere able to generate a computer made image of the amount of
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btood flow to different areas of the cortex. They found

that the pattern of blood flow to dÍfferent 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) r¡hiIe the subject was performing different tasks

(moving, perceiving, reading, writing or resting). on the

whole Luria's analysis of psychotogical and behavioral func-

tions, and how and where they were localized in the cortex

was supported by these blood f lot{ studíes.

Luria's claim lhat the localization of conplex psycholog-

ical functions is infLuetrced by sociohistorical developmen!

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.9. Mussen, Conger and Ka-

gan, 1979, p. 110; HurIeY, L969).

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). thís 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 is carried out.

The tasks chosen depend on the investigâtor's view of the
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nature of the deficit (e.g. verbal, perceptual) and on lhe

pa!ient's performance on earlier tasks. Thus different pa-

t,ients with different deficits are given different sets of

Èasks. The administration of a given task (e.9. the word to

be read, the design to be copied) is not standardized. No

nortns or standardization procedures are included in Luria's

nethod, and Luria strongly discourages such procedures be

appJ.ied to syndrome analysis. On the other hand great em-

phasis is on the ability of the examiner to make accurate

clinical judgements and to choose the appropriate tasks.

when the investigalion has been carried out the clinician
formulates his neuropsychological conclusions and may recom-

mend procedures for rehabilitation plannin9.

Luria's neuropsychological investigation method is in

practice an extension of the neurological exanination. It
relies heavily on the ability of Luria's theory to analyze

compfex 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 ís 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 VULGÂRIZATION

In 1975 a Danish clinical psychologist Ànne-Lise christensen

published Luria's Neuropsvcholoqical Investigation, Bg,
Manual and Cards, in an attempt to structure Luria's assess-

rnent procedure, Lo build up a framework so the inves!igation

would be thorough and exhaustive. Chrístensen Iike Luria

stressed that the quantificâtion and standardization of neu-

ropsychological investigation methods would not be useful

because of the variability and ftexibility necessary (chris-

tensen | !9 l5) .

Christensen (1975) standardized items and the administra-

tion procedure of Luria's investigation method "to ensure

the process of investigatíon would be as thorough and ex-

haustive as it was designed to be" (christensen, 1975, p.

o\

Christensen Iike Luria relies on the functional systems

and the qualification of symptom approach in her neuropsy-

chological investigation.
A.-L. ChrisÈensen in her book !g5þþ NeuropsvchoLoqical

Investiqation (1975), quotes Luria as commenting when she

showed him her outl.ine of Luria's Neuropsychol og i ca I Inves-

tigation: "Of course it is a vulgarízation - but r have aI-

ways wanted sorneone to do what you have done" (p. 9).

Christensen's Neuropsychological Investigation follows

the same pattern as Luria described Ín his book Hiqher cor-

tical Functions in Man (L,uria, 1980). Christensenrs adapta-
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tion includes 253 itens divided into 10 areas' i.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 (rnemory) processesr

and intellectual processes (Christensen, 1975).

Christensen mentions that the investigation primarily

evaluates the functions of the left dominant henisphere

(chri stensen, 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

inadequate. The strengths of Christensen's "vulgarization"

over Luria's assessment procedure are thal everyone ís asked

the sane questions and therefore displays strengths as weII

as weaknesses. The weak points of Christensenrs "vulgattza-

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 psychonet-

ric information available on ít, it is not known how useful

it is in differentiating between adequate and inadequate

performance.
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1.5 THE LURIÀ-NEBRÀSKA NEUROPSYCHOLOGICÀI BÀTTERY (LNNB)

In spite of Luria's recommendatíons and warníngs Charles J.

Golden, Associate Professor at The University of Nebraska

Medical Center, has standardized Luria's tasks. Àlready

considerable research has been carried ouL to establish the

reliability of this standardization and its validity. In

short Gotden and his collaborators have found the test bat-

tery to be of high reliability and validity, and highly use-

ful as a diagnostic tool and of great importance ín rehabil-

i tation plann i ng .

By stândardizing Luria's investígation procedure the goal

was to create a battery that would combine the advantages of

qualitative and quantitative neuropsychological assessnent

(Golden, 1981a, 198Ib; Golden, ArieI' McKay et al. , 1982¡

Golden, Ha¡nmeke and Purisch , 1978¡ Hammeke et aI., 1978).

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-Nebraskâ Neuropsycho-

lo9icä1 Battery (LNNB) were originally obtained from chris-

tensen's version of Luria's investigation procedure (Golden,

Hanmeke 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. À few items were added to the lest bat-

tery, nanely items that were supposed to measure the motor

and tactile functions of the right hemisphere (Golden, Ham-

meke and Purisch, 1978¡ Hammeke et aI., 1978). Then 282

iterns were (Hammeke, Note 1) administered to 50 neurologi-

cally intact medical paLients and 5O patients with mixed

neurologícaI diagnosis (Go1den, Hammeke and Purisch, !978;

Hammeke, Note 1). Here 1.3 ítems that ïere not able to ilis-

criminate effectively between the two groups were dropped'

leaving 269 items making up the LNNB. Golden (Golden, Han-

meke and Purisch, 1978, 1980) organized these items the same

way as Christensen did (Christensen, l-975) into 1l' 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 scâIes there are three other important

scales, developed by recombining sone of the 269 items in

different ways, i.e. the left henisphere and right hemi-

sphere scales (assessing primarily the motor and tactile

functions of the respective henispheres) and the pathognonic

scale which is made up of iterns that were found to best ilis-

críminate betlteen the two groups of patients (Go1den, Ham-

meke and Pur i sch, 1980).

Administration: It has been claimed (Àdams,1980a) that

the administration instructions (Golden, Hamneke and Pur-

isch, 1980) are a strange mixture: on one hand there are
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standardized instructions for each iten, but on the other

hand the diagnostician is encouraged to individualize the

administration and lo test the limits so far âs the intent

of the ite¡n is preserved. The authors (Golden, Hammeke and

Purisch, 1980) state that: "standardized instructions are

flexible" (p. 13). Ho$ever it is unclear how this flexibil-
ity (which is good in itself) affects the scoring of itens.

More clearcut advice for administration possibilities is now

being developed (Golden, 198Ia; Golden, Àriel, Moses et al.,
1982) .

In the view of thè present author the test battery shoufd

first be administered according to standardized procedures

to eslablish 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 linits.
Àdams (1980b) claims that a standardized test battery

based on Luria's investigation procedure and theoríes:

"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

Luría descr ibed" (p. 514).

The administratíon of the battery takes 1,5 Lo 2,5 hours

(Golden, Hammeke and Purisch, 1980), fiâY be gíven at the

bedside and at different sections, designed for patients 15

years of age or older.

-24-



Scoring: ltens are scored in several ways, such as num-

ber of errors, tirne it takes to perform a task' etc. ac-

cording to the instructions of the manual (Golden, Hamneke

and Purisch, l-980). Raw scores of each item are transformed

according to norms into O, I or 2 scores. Normal perforn-

ance receives a score of 0, a clearly impaired performance

is scored as 2, and a borderline performance a score of 1.

Norns ¡.'ere established by finding cutoff points that

showed maximum effectiveness in discri¡ninating 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, 1981ã' 1981b;

Golden, Hammeke and Purisch, !978, 1980). This has been

very unfortunate as subsequent research, conclusions and

clinical interpretatíons are based on the scale score systen

(Golden, Ariel, Moses et a]., 1982).

Scores of all items 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 neans and standard deviations from a

normaf standardization sample of 50 medical patients who

were not hospitalized because of conditions affecting the

brain (Hammeke et 41. 1978). The representativeness and

size of the standardization sample may be criticized. It is
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not known what are the Iimitations to using the norms. Gol-

den (1981a) has accepted this criticism and the need to

"fully expand the tesL's normative base"(p. 23I). However

thís should have been done before the test was marketed.

I.7 GOLDEN CRITTOUED

The present author woul-d 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 batteríes has still to be established by more, enpiri-

cally sound research.

General critique: The LNNB has already been narketed and

advertized as a test of outstanding quality and usefulness.

However sone researchers (e.9. Adarns, 1980; Spiers' 1981)

have pointed to serious methodological f lal¡s 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 claim that lhe research on the LNNB has

numerous substantial statist,ical and methodological flaws

and that Golden has not been successful in combining Luria's

qualification of the synptom approach with a standardized

quanlitative approach of the west. Critics claim that the

battery has been rnarketed and advertized too ear1y. However
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Golden and his associaLes claim that the LNNB evaluates alL

rnajor neu ropsycho tog ica 1 functions and that it is an effec-

tive tool for the diagnosis of brain damage and for rehabil-

itation plann ing.

Adarns (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 precísion is pos-

sible with regard to presen! neur opsycho J. og i ca1 knowledge.

However GoIden (1980) maintains that other scoring systems

have been tried out (e.g. 0,I,2,3 and 0,I,2,3,4) but they

had not been found to be superior in discriminating normal

individuals from brain danaged ones. Here however GoIden

rnisses the point thât the main goal of the LNNB is not to

diagnose and localize brain danage but to carefully assess

the individual's strengths and weaknesses and to collect in

that way vafuable infornation for rehabilitation and educa-

tion planning.

Golden, Ariel, McKay et al. (1982) cl-ained that each

scale assessed a general skill area. However as the items

on each scale are heterogenous, l.e. assess different func-

tions, Golden, Hammeke and Purisch (1980) stress the irnpor-

tance of noting which items are passed and which items

f ail.ed on a particular scale, when interpreting and defining

the nature of the deficit.
Russell (1980) claims that itens on each scale are so

heterogenous that summing item scores on a scafe is practi-

cally meaningless.
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Scorer retiability: Five subjects were randomly selected

for testing from a sâmple of 50 neurologícal patíents and 50

medical control patients (Hammeke, Note 1; Golden, Hammeke

and Purisch, L978, 1980). The test battery was then admin-

istered by one examiner in the presense of a second examin-

êF, both scoring performance independently. On 282 itens

agreement in scoring ranged from 922 to 98å (mean=95%).

Correlations between scores for each exarniner ranged from

.97 la .99 for the five subjects. Hovrever composition of

sample is unclear (scoring is probably easier when normal

individuals are tested). As sample is small variabilíty may

be too sma]I to test the limits of the scoríng criteria.

More research is needed before Go1den's (1980) claim that

"the scoring criteria are highly reIiable" (p. 517) can be

substant iated.

Test-retest reliability: On a sample of chronic, static'
neurologicaL patients Go1den, Berg and Graber (1980) found

test-retest reliability correlation coefficients !o range

from .77 (ríght 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 sígnificant effects, which is not usuaÌ.

SpIit-half reliability: Odd-even split was used by GoI-

den, Fross and Graber (L981). Correlations on scales ranged

from.89 (memory ) to .95 (reading). Às previously mentioned

in this section, items of each scale are heterogenous. The
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reason for high correlations is probably caused by the de-

sign of the test thâL similar items tend to go together in

twos (e.g. first the right hand is tesled and then the lef!
hand). Some other form of split-half reliability would give

better infomation (e.g. spl itting each scale in half and

comparing the first item of lhe first half with the first
item of the second half; or alpha coefficient), but this has

not been perforned yet.

It should be mentioned here however that if a neuropsy-

chological test battery has adequate vaIídity then it is

reasonable to assune it has also adequate reliability (Boll'

r.981).

content validity: Golden and his associates (chmieleL'ski

and Golden, 1980i Gotden, Hammeke and Purisch, 1980; Moses

and Golden, .1979; Purisch et al., !978) clairn that the LNNB

provides a comprehensive and extensive assessment method for

all neuropsychological functíons. Hov¡ever some researchers

(crosson and l,iarren, 1982; DeIis and Kaplan, 1982) question

the ability of the battery to assess comprehensively neurop-

sychological functions. Spiers (1981) even claims thaL the

LNNB is not able to assess any najor neuropsycholog i ca I
function in an adeguate or comprehensive manner.

Regarding content validity two major issues are raised,

one concerning the selection of items and the other regard-

ing the contamination of items. Às mentioned earlier GoI-

den and his colleagues (Harnmeke, Note 1i Golden, Hammeke and
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Purisch, 1978) deleted items from the item pool if they were

not able to discrirninate effectively statisticâlIy between

norrnal and neurological patients. Crosson and warren (1982)

and DeIis and Kaplân (1982) have suggested that iterns 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 (198L, Note 4) have poínted out tlte contamination

of items, i.e. the individual's performancê on items relies

heavily on the intactness of receptive and expressive 1an-

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 Hanmeke

(1979) have ãdmitted that severely aphasic patients had

problems taking the test and were therefore excluded from

theÍr research (P.1007).

Golden, Ariel' Moses et 41. (1982) have suggested thal

instructions may be individualized to suit the needs of the

patient and that responses on many items (e.9. tactile) need

not be verbal. However il 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 nicro-

functions of a particular skil1, e.9. 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, ArieI, Moses, et a1. (1982) have provided

convincing evidence that lhe LNNB may be used to assess neu-

ropsychological functions adequately and exhaustively' but

satisfactory assessment relies heavily on the clinician's
knowledge of brain behavior relationships, ând how this ap-

pears on the battery, ês wel] .as inforrnation from other

sources and inst rument s.

Construct validity: The internal consístency of each

scale (does each scale tap one general construct) has been

found to be high (Go1den, Fross and Graber, 1981). However

the statistical methods (factor analysis and ite¡n intercor-

relations) used in this research has been criticized' not

leading to reliabl-e conclusions. Correlation with other in-

struments has found the LNNB and the HRNTB to overlap sig-

nificantly in skilIs 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 1i

Golden, llammeke and Purisch, !978; Hanmeke et aI., 1978).

However the results of these investigations are unclear as
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the procêdures ( samples not âdequately described, samples

not controlled for education, etc. ) were questionable. It

was found that 89% of items were able to discrirninate be-

tween patient groups. This was found by performing 282 t

-tests, which is a questionable procedure (¡darns, 1980a,

1980b). Although the LNNB shows promise in distinguishing

between norrnal and neurological patients, more methodologi-

cally sound research is needed. The LNNB also shor+s promise

in localizing and lateralizing brain damage but resarch re-

garding this has the samê statistical and methodological

problerns as described above.

In concl-usion, the LNNB shows pronise but nuch more meth-

odologically and statistically sound research is needed to

establish how rcell the battery does the job it is designed

for, and how useful it is as a tool for deciding rehabilita-

tion and education Procedures.

1.8 THE NEUROPSYCHOLOGICAT DEVELOPMENT OF CHILDREN

1.8.1 The Effects of Brain Injurv on Children

There are two najor theories regarding the effects of brain

injury on children (see Springer and Ðeutsch, 198L). 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 anong brain damaged chil-

dren than among brain damaged adults. This implies that

brain darnage may have less severe consequences in childhood
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than in adulthood. This theory also implíes that during

early childhood the brain functions accordíng 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 among children, such brain danage wiII also

negatively affect the devefopnenL of higher cognitive

skiIIs, as this developrnent is dependent on the lower im-

paired processes. This means that brain impairment may have

more severe effects arnong children than adults. Golden

(1981) cites research supporting that takeover of functions

following brain injury nainly appears among very young chil-

dren with large lesions, Iesions that may involve a substan-

tial part or the most of one hemisphere, but the other hemi-

sphere is left inlact (DeRenzi and Piercy, 1969; Reed and

Reitan, 1969). These cases are relatively rare in the clin-

ical popu).ation (strich,1969, in DeRenzi a Piercy). other

research cited by Go1den (1981) indicates that early child-

hood injuries (2-4 years) cause more impairment than inju-

ries occuring later, e.g. at ages 5-7 (8oI1,1976). These

findings are in line !¡ith Luria's theory' stated earLierl

that early damage of lov¡er functional system wiIl negativeJ'y

affect the development of higher functional systems. It
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follows that a child is more 1ike1y to show a generalized

deficit following a brain injury than a brain damaged adult

(cotden, 1981) . Golden ( 1981) stresses the importance of

taking into account the neurodeve l opmenta 1 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 in the lateralization of

complex psychological functions suggests thaÈ on the average

males are better at spatial abilities than females but fe-

males are superior on language functions (e.9. Coltheart I et

al., 1975). Also this evidence suggests that spatial abili-
ties are Iateralized early in life (before age 6) and that

these abilities are more lateralized (usuaIly in the right

hemisphere ) in boys than in girls (witelson, 1976). verbal

abilities also seem to be more Iateralized among boys thân

among girls (Springer and Deutsch, 1981 , p. !27).

Waber (1976) found evidence supporting that early matur-

ers tend to have better verbal than spatial abilities but

the reverse is true for late mâturers. wâber also found

that early maturers tended to have less speech Iateraliza-

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 gírls tend to mature earlier than

boys.

Levy (1978) suggests there ¡nighl 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 abílities' but fe-

rnales usuaf ì.y have had to bring up children which requires

verbal abitities. However greater degree of Iateralization

does not necessarily mean greâter ability.
Lenneberg (1957) in his literature review concluded that

laleralization started at the time of language acguisition

but was not fuLly completed until puberty. Others (e.9.

Basser, 3.962) cLaim that lateralization is compleled at age

5 or earlier. To whal 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 Ðeutsch,

198L). AIso it has not yet been empirically established if

Iateral ization increases with age.

In conclusion, the diagnosis of brain damage and its 1o-

calization and lateralization is more difficult among chil-

dren than among adults. Tiris may be because of the plastic-

ity of the brain or because of the lack of localization and

lateralization of functíons in the child's brain. Mass ac-

tion may be the case in early chiLdhood, associated ¡'¡ith

general intellectual processes. GraduaIIy functions may be-

corne more localized and lateralized. However early brain

damage rnay afféct later brain organization in different and

unknown ways, making localization and Iateralization of

brain darnage very difficult. However for the planning of

rehabititation and special education methods such informa-

tion is not a prerequisite, it is sufficíent 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 chiId, as if it

is not other causes must be identified as responsible for

poor school performance, etc.

1.8.2 Neur odevelopmen taI Stages

ÀIthough at birth virtually aIl the neurons of the brain

have been generated (Kandel and schwartz, 1981) the brain

weight is only approximalely one fourth of the weight of an

adult's brain. Àt âge two however the weigh! of the brain

is three tines that at birth and close to the adult size.

Àt age two also higher mental functions have started to ap-

pear (Springer and Deutsch, i.981). After birth several

aspects of neurological developmenL continue or appear ' e.g.

myelinization, dendritic arowth, grov¡th of celI bodies and

establishment of pathlrays among neurons (Go]den 
' 1981) '

These processes depend on genetic mechanisms, nu!rition and

general health and are a necessary prerequisite for the de-

velopment of psychotogical and behavioral functions. For a

successful psychological and behavioral development physlo-

Iogical maturation is nol 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

neur odeve l oprnent which is in ]ine with Luria's theories.

These stages also tíe in with the stages of cognitive devel-

opment as forwarded bY Piagel.

Stage one: This sÈage refers to the development of the

most basic parts of the brain' unit one' or the reticular

formation and refated structures. The development of unit

one is usually 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 fulIy developed'

children can be e¡{pected to show arousal,/attention deficits'

If this systen is damaged during its development it usually

Ieads to hyperactivity and attention,/filtering disorders'

The chitd may either find it hard to concenlrate and be eas-

iIy distracteit by irrefevant stinuli (too much cortical

stimulation), oÊ the child nay get too Iittle corticat stim-

ulatíon and be hyperactive in order to provide extra corti-

cal st imufat ion.

Stage two: This stage ínvolves the development of the

primary motor and sensory areas (motor, tacÈiIe, auditory,

visual) and takes place during the same lime 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 tvro behavior usu-

aIIy disappears. Injury !o primary areas of the cortex may

-37-



lead to the loss of primary functions (e.9. cortical blínd-

ness), however through the brain's ptasticity the intâct 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-

Iy influenced by environmental stimulation. Behavior asso-

ciated wÍth this stage is e.g. learning to speak and learn-

ing to walk.

Stage four: This slage 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

8. These tertiary areas integrate information from differ-
ent sense organs and are associated with very conplex behav-

ior. The functioníng of these areas is necessary for learn-

ing to read and write and for sirnpJ.e aríthmetic.

Stage five: This is the last stage of neurodeve lopmen t

and only starts at adolescence and it may not be fully com-

pleted until age 24, according to Golden (1981). 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 hurnan thinking and intentional be-

havior.
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1.8.3 Diagnosis of Brain Injurv in Children

colden (1981) claims that it is more difficult to diagnose

brain damage among children than among adults. Poor per-

formance may be caused by several fãctors besides braín dan-

age, such as low intelligence, developrnental delays, cuJ.tur-

aI differences, rnotivational and behavioral problems.

Hov¡ever, in the present author's opinion patterns of per-

formance or refative strengths and r+eaknesses are more im-

portant than the knowledge of presence or absence of brain

damage. fl would be interesting to investigâte to u'hat ex-

tent neuropsychological batteries are able to differentiate
between learning disabled children and children of 1ow in-

telligence, culturally disadvantaged children, etc.

In neuropsychology the same method is used to locafize

and lateralize brain damage among children as among adults.

However GoLden (1981) points out several important factors

that should especially be considered when childred are diag-

nosed: a) Neuropsychological disorders in childhood are us-

ually 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 tirne of injury; b) Deficits âre affected by

later training, which is usually cognitive in nature. Motor

and sensory deficits may be tess affecled by trainíng and

therefore be better localizers than cognitive functions; c)

Pattern of the deficit depends on the age of the child when

the injury occurred; d) It is importânt to have appropriate
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age norms because children develop fast and there are con-

sÍderable individual differences in the rate of development;

e) tt ís important to differentiate between primary and sec-

ondary effects of brain damage ( secondary effects Like be-

havioral and emot ionaÌ problems that often appear among

brain damaged chi ldren ) .

In the present author's view, when developing a lest bat-

tery for children age norms are especia!-ly importan!. There

are, as mentioned earlier, fast cognitive changes in child-

hood which makes developing a test for children a challenge.

On the whote it is more difficult to make a tesL 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 I and we also need to re-

late items to chiÌdren's style of cognitive functioning. It

is also imporlant to adapt tesls and to standardize tests to

different populations, cultures and early educational expe-

riences, for cross-culturâI comparisons. By establishing

age norms rve increase the diagnostic effectiveness of the

test in different cultural settings. Studles have shown the

importance to establish sex norns' as girls mature faster

than boys (Mussen, Conger and Kagan, 1979, p. 112).
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I.8.4 Learninq Di sabi 1i t i es

The concept "Iearning disabled chiId" refers to a child that

has specific learning difficultíes at school, but is doing

well on other subjects. A learning disabled child is usual-

Iy defined as being of average or above average intelli-
gence. (For reference see Gaddes, 1980). The learning dis-

asbled chi Id does not have the overall poor school

performance associated with diffuse brain damage and very

low intelIigence. Golden (1981) cites evidence supporting

that learning disabled children tend to show a number of

specific neurological and neuropsychological deficits. e

significant percentage of Iearning disabled children has a

pâttern of deficits that r'¡ould be expected from a localized

brain injury. 1t is suggested that neuropsychological in-

vestigaLion may be able to identify such children and thal

these children may benefit from special teaching programs

based on their perfornance (pattern of strengÈhs and v,eak-

nesses) on neuropsycholog ica I tests (Golden, 1981).

There seems to be different patterns of deficits learning

disabled children show, however Gotden (1981) points out a

few factors these children tend to have in common: a) Over-

aII, 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. ltith left he¡ni-
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sphere lesion cause more disrup!ion with school r'rork; c)

UsuaIIy the cognitive deficits are accompanied by motor/sen-

sory deficits; d) Not aII deficits may be neurological in

nature. It ís important to concentrate on the strengths and

weaknesses of the individual.

T.9 LURIÀ BÀTTERIES FOR CHILDREN

1.9.1 The LNNB for children (LNNBC)

Unaffected by the severe crítique 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 adâpted

for children and that some initial normative data has been

established for this adaptation on a samp)-e of 120 chiLdren

aged 8-12. Golden clairns that this adaptation has some val-

ue as being able to discriminate between nornaf and brain

injured children, but as research has just started the full

value of this battery has sti1l to be established. The

children's version of the Battery is shorter than the adult

version, includes 1.49 items (Tramontana, Sherrets and Wolf,

1983), and many ítems have been modified for children. How-

ever it is diviiled into the same subareas as the adull ver-

sion. The adaptation is intended for children 8-l-2 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 viewpoínt that children move through succeeding

stages of brain maturation (and intellectual functioning),

each stage gualitatively 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 chitdren and adults. The tests were not only rnade eas-

ier for children (Iike what, was done when the WISC-R and the

HRNTBC were developed), itêms were changed and adapted, some

deLeted and new items added.

Às mentioned above lhe LNNBC was designed for children

aged 8-12, i.e. for children at stage 3 of neuropsyc hol og i -

ca1 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

this age, according lo GoLden (1981) (not fulIy nature untii
earJ.y adullhood) and therefore items rneasuring lhe functions

of this area in the LNNB were eliminated in the LNNBC.

Àge appropriateness of item instructions and material was

assessed and adapted. The test was administered to a smal1

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 versíon

was created and norms established on a group of 120 normal
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children aged 8-L2; 24 at each age level. Golden (1981)

claims thât the results âre supporling the dvelopmental

stages view, i.e. items that rely on second stage function-

ing or Iess show liLtIe age trends, but items assessing ter-

tiary parietal functions show significant improvement with

age. Norms for each age group show age trends for 503 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 ínto 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 L0) tables are provided for this pur-

pose ( Golden, 1980).

Research on the LNNBC only starled in 1980. Golden re-

ports lhat 50 chitdren r¡ere tested with lhe LNNBC and the

battery effectively predicted both I0 and Wide Range

Achievement Test (WRAT) reading leveIs with multiple corre-

Iations across the 11 Luria scales of values ranging from

.75 to .85 (Golden 1981). rt was also found (Golden' I981)

that 50 brain damaged children (lesíons Ìrere no! in the ter-

tiary frontal area) performed significantly worse than 50

norrnaL children on the LNNBC. Research has still to be ex-

tended to Iarger samples and learning disabled children

(co1den, L981).



Gotden 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 rnore reason to slandardize 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 question we must cross-

validate neuropsychological batteries in two or more differ-
ent soc i et ies.

L.9.2 The LNNBC Revísed Manitoba Edition (LNNBC-RL)

Rune Lundin, a school psychologist at The Chíld Guidance

Clínic in Winnipeg (Rune S. Lundin, c/o The ChiId Guidance

CIinic of creater Winnipeg. 700 EIgin, winnipeg, Manitoba,

Canada) is presently working at revising Golden's LNNBC, and

standardizing lhis revision for school aged children in Man-

itoba, as v¡elI as for preschool children. (gor the Manitoba

Revision of the LNNBC see Appendix À).

Lundin has made sorne changes to the LNNBC, deleted' added

and changed some of the items, and developed a revision of

149 itens which are divided into scales and scored the sane

r{ay as the LNNBC. This version is cal}ed the Manitoba Revi-

sion of the Luria-Nebraska Neuropsycholog i c a I Battery for

children (LNNBC-RL).
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Lundin, in an unpublished pilot study (Lundin, Note 2)

has adninistered his revision to a group of normal children

aged 5 to 12, For children aged 5-7 sone items have been

changed or deleted, especialLy items that rely on academic

abilities such as reading, writing and mathematics, and also

itens assessing intellectual processes. Here Lundin has ac-

tualIy 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 r+ere

plus or rninus 6 months from their birthday at the time of

testing. The Manitoba norms as eslablished by Lundin do not

show much age trends, probably because there are actually

two batteries, and bêcause children are plus or minus 6

months fron their birthday at the time of testing (overlap

like1y). In Lundin's pilot study separate norms have not

been developed for boys and girls, boys and girls are a99re-

gated. Itens are scored in the sarne way as the items of the

LNNB, item scores are trânsformed to 0,1 or 2 according to

est,ablished 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 trânsformed to T-scores on

a profile sheet developed in Manitoba (Lundin' Note 2i Àp-

pendix A).
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Lundin has also tested several learning disabled and

brain darnaged children, iñ 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 progrâm has been set up to de-

tect learning disabilities anong 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 incfudes the intervieb' and the history taking gues-

tions, and all the test items and ínstructions for adminis-

tration followed by the Manitoba norms (Lundin, Note 2)'

Secondly Lundin has written CIinicaI lnterpretation and Item

Analvsis of Lhe LNNBC-RL' as a help for the clinician in as-

sessing test resufts (tundin, Note 3). Furthermore Lundin is

presently preparing Approaches to Remediation' a guide on

how to use test results for remediation and educalion 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 perrnission of the aulhor the follow-

ing infornation has been abstracted from his unpublished

pape r :
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To be able to understand performance on the LNNBC-RL one

must understand hor¡ the perforrnance on each ite¡n reflects

brain functions and dysfunctions. Each iten is designed to

assess one specific ability (microfunction) or a cornbination

of abilities. Each specific ability or microfunction can be

related to a specific part of the cortex. The battery is

not designed to assess aII neuropsychological functions,

rather the functions that äre the prerequisites for academic

progress, identifying specific impairments as r¡eIl 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 nany itens

but will fail on those items relateil to the particular mi-

crofunctions that are impaired. This gives the clinician

specific infornation about the child's brain functioning.

This can be contrâsted to test items on other tests, such as

the WISC-R Coding Subtest and the Halstead Category Test.

These items do not give specific information about brain

functioning as they involve so mâny 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 rnore) 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.
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1). Moderately high scate scores (60-70T) usually indicate

brain dysfunction or recovery from injury, if cooperatíon is

good.

On this battery alf ite¡ns are inportant as each one is

designed to assess a specific microfunction. This means

that although a scale score is normal, 5 itens missed in a

sequence on that particular scale can be indicative of a

specific brain impairment and providing irnportant 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 impairnent within that area. If a

child's scale score is normal but he,/she faits a few items

on that particular scale, the items missed are usually re-

lated to sone other major functional area than that measured

by the sca1e. For example, itens 4|-o 7 on the notor scafe

âre reLated to lhe tactile scale' Evaluation of items

missed is therefore very important lo understand the impair-

ment and to decide rehabilitation. This evaluation can also

help to identify enotional and behavioral problems that of-

ten accompany brain impairment in the school-age child.

Through the careful analysis of deficits and strengths rem-

edial prograns 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. lt is clained that each scale is 85å effective at

discrimina!ing belween brain damaged and nor¡naI children

(custavson et al. , 1982, Note 5). À scale score of 70-807

ís usually indicative of congenital or pre-partum smaLl in-

juies. À scale score above 80T suggests severe disorder us-

ually a more recent one and presently interfering wíth brain

functioning.

Left and right hemisphere scales are designed to lateral-
ize the impairment. These two scal.es are primarily based on

items from the motor scale and the tactile scale.

The gualitative approach should be combined with the

quantítative approach. when testing. a child using the

LNNBC-RL lhe qualitatíve aspects of the child's performance

should be noted, e.g. how the child approaches lhe task. An

inability to perform a task may have different causes (a

child rnay find it dif f ic'u1t to write Letters because of a

motor proble¡n or because of a visual-spatial problem, etc.),

here gualitative assessrnent is necessary to distinguish be-

tween possible causes. "Testing the Iimits" procedure may

be used when it may provide extra infornation, however usu-

ally this is not necessary as the same problem is presented

in different ways throughout the battery.

It is possible to f orr,¡ard 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, gualitative assessment,

scale scores and item analYsis.
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1.9.4 InterDretation of Individual Scales

This subsection is afso based on Lundin's (Lundin, !982,

Note 3) unpublished paper on the clinical interpretation and

item analysis of the LNNBC-RL.

The motor scafe: This scale includes the greatest number

of items of all the scales (34 items). It assesses a vari-

ety of molor functions, both functions of the right and the

left hemi sphere.

Items 1-3 assess simple movements of the hands and the

fingers. Inpaired performance on these items is associated

with brain impairment in or near the posterior frontal lobe.

Items 4-7 require the child to be bI indfolded and involve

simple motor novements associated with kinesthetic and tac-

tile feedback. Therefore these items if failed usually sug-

gest inpairment of the parietal lobe.

Items 8-14 invoi.ve simple motor movenents together with

spatial organization (right-left). These itens are espe-

cia}ly sensitive to disorders of the frontal lobe and also

disorders of areas of the right hernisphere thal are associ-

atèd with optic-spatial organízation.

Items 15-l-8 involve both simple and complex movements and

the organization of behavíor. Poor performance is associat-

ed with inpairment of the motor area of the frontaf lobes

and also prefrontal areas and premotor region.

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

dicate frontal lobe or pârietal lobe impairmen!, but also
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disorder of sone of the cranial nerves, reflecting disrup-

tion in the brain stem or generalized brain dysfunction.

Items 2L-32 measure construc!ion dyspraxis. If drawings

are very poor this may be caused by severe spatial disorgan-

izalion associated with impairment of the right or the left
parietal area. If the qality of drawings is normal but

drawing is slow this may reflect motor dysfunction or in

sone cases be due to compulsiveness.

Itens 33 and 34 assess the child's ability to respond to

a speech regulation of the motor acl. The child has to un-

derstand the instructions, keep them in mind for some time

and respond appropriaLely. The understanding involves the

temporal-parietal, areas of the left hernisphere and the

speech regulation of the motor movenents involves the fron-

tal lobes. A frontal lobe disorder makes it hard for the

child Lo move in response to a verbaL command although un-

derstanding may be good,

Às can be seen f rorn above the motor scaLe items are sen-

sitive to different Lypes of brain inpairment besides lhât

of the posterior frontal lobes, e.g. impairment of the tem-

poral and parietal lobes, and disorders of the anterior

frontal lobes. Hordever if scale score exceeds 80t this usu-

atly indicates lesion of the frontal lobes. The motor scale

is useful for the localization and lateralization of brain

impairment. By looking at the righL and left hemisphere

scales along with the noLor sca1e, valuable information can
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be gained. A high score on the motor scale but low scores

on the left and right hemisphere scales usually indicates

the intaclness of simple motor movements but poor function-

ing of the more complex movements caused by a lesion in the

right hemisphere or in 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-

a1ly not exceed 60T but itens 4-7 are often failed. However

it must be kepl in mind that localization is not the main

goal of the battery, rather to establish areas of strength

(scale scores below 5OT) on which alternate leaching strat-
egies can be based.

Rhythm: ttem 35 involves the analysis of groups of tones

(two tones are presented, which one is higher?) ' Perception

of tonaL qualities is directly associated with the temporal

Iobe of the right hemisphere.

rtems 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 Ieft hemisphere may

pass these items easily and this strength may be used for

alternate teaching strategies, e.g. Iearning to read using

the sing-song technique or usíng rhyming instead of letters.
Itens 39-40 involve the evaluation of acoustic signals

(the chíId nust say how many beeps he/she hears).
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Items 4J,-42 assess the child's ability to reproduce

rhythmic patterns ¡vhich is associated with the right tempo-

ral area and the ability to reproduce sounds using the domi-

nant hand (right hand usually) involving the Ieft hemi-

sphere. Reproducing rhythms from verbaL comrnands also

involves the Ieft 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 âttentional problems (it is useful to as-

sess this before the test is administered) it is irnportant

!o ensure at the beginning of each item that he/she is pay-

ing attention. Psychiatric children rnay do worse on lhese

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

is usually due to right hemisphere impairment. If there are

speech problems Lhe cause can be either of the feft or the

right hemi sphere.

Tactile functions: This scale mainly âssesses the func-

tions of the anterior parietal lobe of either hemisphere.

Items 43-56 involve cutaneous sensalion. Both the prima-

ry and secondary tactite areas of the posterÍor block may be

involved and iterns 53-55 measure partly inpairment around

the angular gyrus.

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

ed with both anterior and posteríor part of the parietal
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1obe. If the chilit only fails on these two items of the

tactile scale the clinician should look for errors on items

4-7 oÍ. the notor scaLe. Itetns 57 and 58 assess stereognos-

tic perception and these items are especially sensitive to

the residual effects of otd brain injury.
The left and right hemisphere scales are made from items

of the motor and Lactile scales. Research has sho!'rn that

lateralization according to these scale scores is accurate

in 853 of cases (GusLavson et al. , 1982 ' Note 5). Usually

the perf orrnance of the left hand should be at least equal to

or even slíght]y 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 sensi!ive

to left hemisphere disorder. These items are very símple

but if they are not passed' performance on subsequent itens

wi I1 be extremely poor.

rtems 61 and 62 involve more visual-spatial perception.

Item 64 invofves visual memory' a right hemisphere func-

tion usuaIIy.

rtem 65 assesses the ability for spatial rotation, is

sensitive to the impairment of visuat-spatial ski11s' If

the chitd does not have expressive or receptive speech defi-

cits elevaled scores on this scafe indicate right hemisphere

dys func t ion.
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Receptive speechl This scale assesses the abiliLy of the

child to analyze and understand receptíve speech.

Items 66-71 neasure phonetic hearing ând 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.

I tems 72'77 involve the understanding of simple rvords and

sentences, to ensure the child is hearing correctly.
Items 78-83 test the ability to understand complicaled

instructions ând to ansr,¡er therfl.

All itens on this scale can be affected by left hemi-

sphere impairment, but a right hemisphere dysfunction can

also elevate this scale score (e.9. items 79 and 80 involve

spatial orientation). Items that include cornparison (81-83)

are sensitive to impairment of the parietal-occipital areas

of the left henisphere, but may also be failed simply be-

cause of lack of understanding, associated wilh 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 perforrns

well on this scale but poorly on the reading scale this is

indicative of impairnent 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 sentênces and express automatic and

more complex speech.

Items 84-88 assess the ability to repeat phonemes and

words from dictat ion.

rtems 89-92 assess the ability to read the same material.

If the child is able to pass eiÈher sequence, significant

expressive difficulties are not present. rf itens 84-92 are

passed but the child has difficulties with items 93-104 low

IQ nay be expected or frontal lobe damage of the left heni-

sphere. Higher forms of speech are especially associated

wíth frontal lobe functions. In most cases high scale

scores here (7OT or more) are caused by left hernisphere dys-

functions, invoving the tenporal frontal area, especially

the posterior two thirds of the frontal Lobe. If the prob-

Ien is basically to change sounds or the slurring of speech

kinesthetic damage may be expected (associated with parietâl

damage and tactile deficits, ê.9. items 4-7).

writing: This scale involves analyzing words phonetical-

ly, copying and writing what the examiner dictates. ChiI-

dren under I years of age nay not have sufficient education-

aI background so â writing readiness test would be rnore

appropríate here. Disorders of writing are often associated

with temporal, parietal, occipital inpairment, especíaIIy in

and around the angulâr gyrus of the left hemisphere. There
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are however some exceptions to this. Being able to write

from ¡lritten malerial but not from auditory malerial indi-

cates specific danage in the temporal Iobe. Being able to

write fron díctation but not from written material however

indicates irnpairment of the occipital- parietal areas of the

brain. If the problern is in forming Ietters and changing

from one letler to the next this may be due to impairmen! of

kinesthetic feedback, confusing Letters that are drawn by

sirnilar notor movernents. rf 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 ãt an un-

usual angle to the page may be indicative of right hemi-

sphere impairment. Inability to read or rvrite own name may

indicate childhood dementia or diffuse brain damage.

Reading: This scale assesses the ability to integrate

Ietters into words, to recognize letters, to reâd words and

sentences. Failure here is associated with impairment of

the temporal-occipital area of the brain, or the tenporal-

parietal area of the left hemisphere. If a child knows the

letters and is able to read words but not sentences and

paragraphs this may be due to inpairment of the tertiary pa-

rietal areas (areas v¡hich 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 a1t the scales is nost sensi-

tive to educational deficits among children, a scale score
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of 90T rnay be reached without any indicalíon of brain dys-

function. Poor performance may be due to emotional reactíon

to mathematics, by gently encouraging the chiId, he,/she may

be able to perform better. Because of the nature of these

iterns, 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 hernisphere or left hemisphere occipital-pa-

r ietal dysfunction.

Next the child is asked to cornpare numbers (which is
Iarger?) a function associated with the lefL occipital-pa-

rietal area.

Then simple arithmeticaì. 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 hernisphere damage (especially

involving parietal areas).

Iten 126 (more complex arithmetical problems) indicates

if failed by older children Ieft parietal dysfunction. Item

127 (classic serial three's) is difficult even for normal

children, however very poor performance here is associaled

with brain damage, especially if the child is doing well on

other items of the scale, and is lhen associated wíth a left
frontal lobe dys funct i on.
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The memory scale: Thís scale assesses short-term and in-

t,ermediate menory functions.

Item l-28 involves nemorizing a list of words and to pre-

dict own performance. Poor prediction is indicalive of

frontal Iobe dysfunct ion.

Items 129-131 assess visual memory and visuaf memory with

interference. These items are a IittIe more sensitive to

right hemisphere than to left hemisphere dysfunction. Item

f3O measures motor memory. On the whole nonverbal items

rnissed is associated with right henisphere dysfunction and

verbal items nissed is indicative of left hemisphere impaír-

ment. Elevation on the memory scale can be highIy specific

and scale score above 80T is usually associated with left

henisphere or bilateral brain damage.

Intellectual processes: Here items are not designed to

assess inteiligence the same way as IQ tests do. Ilens were

selected if they efficiently discriminated between brain

damaged and normal subjects. These items do not primarily

assess parietal functions like for example the wISC-R does'

but also other areas of the brain, e.9. frontal areas

(138-139) and right frontal areas ( interpretation of verbal

schemes). Hovrever here visual scanning problern 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 I^tIsc-R subtests (tesL

parietal functioníng) involving Iogic, sirnilarities and

analogies.

On the whole this scale assesses Ieft 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 scafe: Here items were selected thât

best discriminated between brain damaged and normal sub-

jects. OId injuries usually show up as low pathognomic

scale scores, elevated scores however may reflect progres-

sive brain disease.

The right and left hemisphere scales: I Èems are mainly

from the motor and the tactile scales. These two scales

have been shown to lateralize brain damage correctly in 75å

of cases among adults (Mcxay and Golden, 19791 . These

scales may not be so successfuf among children because of

possibly Iess lateralization and more plasticity and rnass

action (see Springer and Deutsch, 1981).

Localization of brain damage among children is very dif-

ficult. rn most cases lesions are nol circumscribed, par-

tial recovery may have taken place and symptoms may have

emotional overlay (Lundin, !982 | Note 3).
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f.9.5 Lesions of Dífferent Brain Regions

This subsection is adapted from Lundin's (Lundin, J.982, Note

3) unpubLished paper on the clinical interprêtation 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 nay not be ful1y ma-

ture until early adulthood (Golden, L98l). The premotor

areas are probably fulty rnature at an early age. The fron-

ta1 areas especially the Ieft prefrontal and premotor re-

gions are involved in the evafuation and organization of

st imul i and responses.

Chil-dren with Ieft frontaL injury tend to have elevated

pathognomic scale score (g0T or more) and a disruption of

expressive speech (a premotor function); the expressive

scale having a considerably higher score than lhe receptive

scale (difference 15-20T), and more inpaired motor functions

than tactile functions. However the right and left he¡ni-

sphere scales nay not differ significantly. MoLor scale

items missed here mây often be of the complex nature, where

sequential movement is needed. Movements are out of se-

quence 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

scorer 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

discrirnination, and speecb involving spatial concepÈs (un-

der, over, behind). This impairment also tends to elevate

the tactile scale rather than the motor scale, and rvill usu-

a1ly not influence intellectual processes except itens

r36-138.

Central region dysfunction: This region involves the

sensori¡notor 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 bu! does

not affect the left hemisphere scale score. Left hemisphere

impairment feads to high scores both on the right and on the

Ieft hemisphere scale (the left sêale is usually 10 points

higher). Motor and tactile scores are approximately equal

in right hemisphere injury but in Left hemisphere injury the

motor scale score wiIl be signifícantly higher than the tac-

tile scafe 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 batlery

is verbally weighted), a1so, in western cuftures and

schools, verbal functions are usual-).y considered more impor-

tant thân rhythm, intonationr etc.

In right temporal injury the motor scafe score is usually

higher than the tactile scale score. Especially affected

are complex motor functions, Ieading to construction dyspra-

xia and poor nonverbal menory. rntellectual processes may

also be affected especially sequencing and visual íntegra-

tion ( space relations).
Left temporal injuries will usually elevate the receptive

scale score (usua11y more than 10-15 points above the ex-

pressive scale score) and to a lesser degree the expressive

scaIe, reading, writing, arithmetic and memory, but does us-

ually not affect the left and right hemisphere scaLes.

Parietal-occipital functions: This region integrates the

tactile-kinesthetic impulses and visual stimuli and auditory

stimuli, blending infornation. This area of the left hemi-

sphere is associated with speech, narning and logical-gram-

matical transformations. This areâ of the righ! hemisphere

is involved in spatial functions and constructional activi-
ties.

Test items associated with right hemisphere parietal-oc-

cipíta1 functions are those involving drawing ski11s, copy-
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ing of Ietters, tacLile items involving localization and

identification of stimuli, and arithmetic items especiaLly

those involving tens, hundreds and columnar construction.

Similar1y items that are associated with the sane area of

t,he Ieft 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 lips and

tongue ) .

Further analysis: The major goals of the battery are the

diagnosis and localization of brain damage, help planning

remediation and alternale teaching strategies and monitoring

functional status following accidental injury or surgery.

The younger the child the more difficult the diagnosis be-

comes as more varied normal performance can be expected.

Extreme caution should be used regarding statenents of in-

tactness of neural structures concerning children under 8

years of age, due to fluctuations of level of maturity of

the brain. Àdditional 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 mây become a useful tool

for idenLifying learning disabled children, to establish

their neuropsychological and academic strengths and weak-

nesses, to help decide on the basis of test performance the

most âppropriate remedial progran. The battery may also

give support to localization and lateral"ization 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 tneet to decide the remedial prograrn and revisions

shóuld be made regularly on the basis of the child's prog-

ress.

On the basis of perforrnance on this battery it may never

be concfuded thât a child is brain damaged. However it may

be concluded that the child has certain neuropsychoJ. og i ca 1

and educational strengths and weaknesses and that the per-

formance pâttern indicates that certain areas of the brain

are not working as they should be, whichever the reason nay

Information the battery provides: As a whole the battery

gives information on lhe intactness of several neuropsycho-

logical functions as the scale names indicate. Also it
gives information on the academic status of the child in

writing, readingand mathematics. Additional information

can be gained from test results by noting which items the

child failed and which were passed, as each item is supposed
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to neasure the intactness of a rnicrofunction, a microfunc-

tion which may ptay a role in more than one complex func-

tion. Together wíth the test results aI1 other available

information should be used, both qualitative and guantita-

tive information should be used to reach a conclusion' For

qualiLative purposes an intervieie fornât 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 darnaged handicapped (e.9. bI ind'

deaf, paralyzed) children and handicapped children without

brain impairment, and that could establish the strengths and

weaknesses of these children for remedial and educational

plann ing.

The usefulness of the LNNBC-RL to handicapped children

has still to be investigaled. For such use the test battery

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 chânged 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 sanple of non-neurological (wíthout 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 nay suffer fron eno-

tional or psychological difficulties (e.g. because of famil-

ial problerns); the cause may be physiological in origin af-

fecting school performancei or it rnay be a brain lesion or

a mixture of more than one fâctors (emotional problems often

result from the child trying lo 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 rneasures 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 pârents, school psychologists or teachers notice a

child's learning disability and slow academic progress it is

important !o diagnose that child's problem as soon as possi-

ble for effeclive treatment. A chitd who is not able to

keep up with peers in academic work, often in spite of con-

siderable effort, will very Iikely become frustrâted and de-

velop negatíve feelings toward school . it is important that

the teacher does not label the learning disabled child as of

Iow intelligence without further evidence. Many learning

disabLed children rnay have a very specific impairment and be

otherwise of good intelligence and quite 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 obviousty the neuropsycholog i ca I 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 irnpared brain functions, and would suggest

more emphasis on emotional, psychological, motivational fac-

tors or even physiological factors.

rf on the other hand a child scores outside the normal

range on one or more scales of a neuropsychological battery

this supports the view (if cooperation is good) that certain

areas of that child's brain are not functioning like in a

normal chiId. This theory can be compared to the view of

the child's neurofogist, which is often based on physical

assessment nethods (EEG, cÀT 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 ít

may be of some importance for parents and teachers Lo know

about possible brain damage as olher causes are then less
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1ikely. However this information is not of primary impor-

tance for lhe development of remedial and educational meas-

ures. Here the neur opsyc holog i st would meet with school

psychologist, special teachers and teachers (and perhaps pa-

rents) and explain carefully how the child performed on the

test battery (scaIe scores, item analysis, clinical inter-

pretation and qualitative assessment) what the child could

do and what not, strengths and weaknesses. It is inportant

to stress at this point that the test involves certain un-

certainty and that althougtr the test results rnay indicate

possibfe brain impairment this does not mean the child is a

hopeless case, the test results should only lead to more'

goaldirected, efficient special educationstrategies for

that child. Impaired perfornance rnay also not necessarily

resuft from a brain lesion, there is always the possibility

of developnental lags (late maturation) especially among

young children or poor cooperation.

If the child has a specific deficit (e.g. poor phonetic

.hearingf poor visual-spatial ability) the teachèr may be ad-

vl'sed 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 no! lead to much academic progress. Instead the teacher

may be advised to try to teach the child using alternative

teaching strategies thât do not rely solely on the impaired

functions but use functions that are íntact (e.9. 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-spaLial functions, etc. (for futher in-

formation and for a list of publishers of this material see

Lerner, 1981, pp. 490-493). The creativity of Lhe teacher

is invaluable here in individualizing educational strat-
egies. For parents it may be pointed out hor'¡ 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 ski11s.

To motivate the learníng disabled child it is important

to let him or her show r,¡hat he or she is good at especially

in the classroom among peers. Special teaching rnay take

plaie outside the classroon where a more individualized

leaching is possible' It is important to diagnose learning

disabilities early (age 6-7) as thís 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 PROPOSED

The research project proposed here is basically an explora-

Lory studyr involving the translâtion, adâptation (where

necessary because of language differences) and standardiza-

tion of the Manitoba Revision (for ages 8-12) of lhe Luria-

Nebraska Neuropsychological Battery for Children (LNNBC-RL)

for Icelandic school children. It is proposed to standard-

íze 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 ageð 7-I2, 20 boys and 20 girls tested at each o! 6

age leveIs.

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) children, anC a group of brain damaged (¡o) chil-

dren (preferably with weIl diagnosed and localized brain

damage according to physicat diagnostic methods such as the

CAT scan).

The prirnary research objective of this exploratory study

is to provide Icelandic school psychologist and other pro-

fessionaLs with a useful and applicable neur opsycholog i ca1

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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â) To explore if there is a significant difference be-

tween the performance of children in Manitoba and children

in Ice1and. Hor,¡ do children in different cultures and in

different countries perforn 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 tes! performance. The mâturation 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 aI. , 1979). In Luria's view behavioral

processes are social in origin (L,uria' 1980). It can there-

fore be expected that performance may differ according to

the nature of cultural and educational slimulation provided.

In the present study it is known that Icelandic children

start in elementary school al age 7 and they are not expect-

ed !o be able to read until age 8. Manitoba children start

at least one year earlier in elementary school and on the

whole they are erlpected 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 I months). It would therefore be

expected that IceLandic children did not perform as well as

Maniloba children at ages 7 and B 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 aI. , 1979). However both canada and

Iceland have high standard of living so differences woufd

not be expected on this dimension.

b) Sex differences. It is common knowledge that girls

develop faster than boys (e'9. see Mussen, Conger and Kagan 
'

!979, p. Il-2). It hâs also been found (Springer and

Deutsch, L981) that brain Iateralization is different in

girls as compared to boys. Girls seem to have their complex

neuropsycho log i ca I functions less Iateralized than boys, and

girls usually have better verbal abilitíes than boys

(Springer and Deutsch, 1981-). Boys have their verbal abili-
ties usually weIl lateralized in the left hemisphere and

their vísual,/spatial abilities located in the right hemi-

sphere and on the whole boys have been shown to do better

than girts on visual-spatial abilities and mathernatics

(Springer and Deutsch, 1981). Therefore sex differences can

be expected on items related to the above mentioned func-

tions. UsuaIIy it has also been found that learning dis-

abiLities are rnore common among boys lhan girls (Mussen,

Conger and Kagan, 1979) ' t,he reason may bè 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 !o attend than 9ir1s
(Mussen, Conger and Kâgan, 1979). Verbal skills are demand-
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ed at school and girls tend to be better at verbal skíIls
(Springer and Deutsch, 1981). In t{estern societies girls

are expected to be behave better than boys, they are proba-

bly more }ikely to use their spare time for activitíes that

enhance school perfornance than boys (tike 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. Sirnilar

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 â

ceiling effect is reached, i.e. no furlher improvenent on

that particular task is possible. At younger ages on some

items a floor effect can be expected, i.e. the item is too

difficult and no one passes. Although improvement is ex-

pected with age other factors can alter these trends, such

as motivational factors, and in a sludy Iike this' smalf

sample size. Because of the fasl 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 danaged individuals with their

appropriaLe 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 sLrengths. If the child is doing poorly in

school because of motivational and emotional factors, this

child woutd be expected to do poorly on scales measuring

academic status (reading, writing and mathernatics) but to do

normally on other i lems.

e) The performance of brain damaged children. It is to

be expecled that brain damaged chíldren do poorly on most

scales, however some relative srengths and weaknesses may be

noticed. Performance of children ¡rith low intelligence can

be expected to be similar (this will not be investigated in

the present study).
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Chapter I I

METHOD

2.! SUBiIECTS

2.L.1 Normal ChiLdren (\)

The "normaI" subjects, the standârdization sample, were aged

7-12 and at the time of testing they l¡ere less than three

months from theír birthday. The subjecÈs came from schools

in socio- economically "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 thân to level of education or

job. There has been practically no unemployment in recent

yeârs, 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 Iive in houses can not be predicted

(they are not necessârily doctors, Iawyers, etc. ). However

in sone areas of Reykjavik people live who are significantly

better off than thê rest. These areas are usualfy expensive,

do usually not include apartment blocks, houses are large.

Here well payed professionals Iive: medical doctors, Iaw-

yers, dentists, airline pilots' etc. These areas are usual-

Iy large enough to have their own êlementary school.
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Schools in these areas were avoided in the present study.

On the other hand there are areas in Reykjavik where people

Iive who have not been able to care for themselves (are

poor, iIl, mentally defective, drug abusers, etc). The city
tends to provide these people rsith apartments in apartnent

blocks which are usually confined to certain areas of

Reykjavik. The schools in these areas were also avoided in

the present study. The schools selected for testíng chil-
dren were in the areas of Reykjavik wit,h 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 ¡r'ere chosen for testing were, according

to school performance, as evaluated by their teachers, the

average sludents in their class. It was tried to eliminate

children from the standardization sample whose paren!s were

either unskilled or had a college degree (doctors, lawyers,

teachers, etc.) as such children might not be representative

of the average chiId. The reason for choosing average chil-
dren regarding school performance and socio-economic status'

v¡as that as the standardization sample was sma11, extreme

scores in either direction might significantly affect the

mean and the standard devíation for each item. The normâI

children were randonly selected from 10 schooLs, 7 in

Reykjavik, 2 în Kopavogur and I in Hâfnarfjordur. 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 aII 261 normal children were test-

ed, 130 girls and 131 boys. See Table 1. Table L shoÌts the

nunber of children tested in each age-sex group, and the to-

tal nunbers of chitdren tested. In Reykjavik there were (at

the time of testing) 7338 school children ageð 7-I2. Here

l-69 normal I average children (aged 7-12) were tested, which

is 2.38 of the population of school children aged 7-12. In

Kopavogur and Hafnarfjordur 92 normal r average children'

aged 7-12 were tested, which is approximately 3.0¿ of the

population of school children aged 7-I2 in those areas.

2.1.2 Learninq Disabted (f,o) Ctritdren

school psychologists in Reykjavik, Kopavogur and Hafnarfjor-

dur referred the LD chitdren for testing. They were asked

to refer children for testing who were of average or above

average intelligence, r¡ho 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 gírls. The LÐ sample

had the following age,/sex distribution: at age 7 five boys

were testedi at 8 two boys; at 9 eight boys; at 10 ten boys

and three girls; at 11 fífteen boys and two girls; and at 12

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

pIe 15 more children were tested aged 13-3.4. 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

Giris

Boys

25 24 20 20 20 22

25 24 20 21 20 20

131

130

Total 50 48 40 41 40 42 26I
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Tabl e 2

Number of Learning Disabled (LD) Children Tested at Each Age/

Sex Level , Divided into IQ Levels'

Sex

Girls Boys

IQ Level s IQ Level s

Age N IQ - IQ IQ? NIQ - IQ IQ? Total

L

5

2

8

13

17

I
9

2

0

1

1

1

2

I

n

5

0

0

0

0

1

0

0

0

U

0

0

4

i
6

8

13

^
4

2

1

0

0

0

1

1

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

2

1

2

0

0

06

07

08

09

10

11

12

13

14

6544 I12Tot.503

Noùe. NIQ=¡ottut tO' -lQ=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 (NrQ), below average intelligence (-r0) and ín-

telligence not known (IQ?). As can be seen from Table 2,

rna jority of learning disabled children (57 out of 65 or 888)

provided by school psychologists were boys, 49 (754) v¡ere

reported of average or above average intelligence, and 49

(754) of the learning disabled children were 10 years or

older (888 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 Icelandíc school syslen.

Children are not expected to be show their acadernic abili-

ties (readíng, writing, etc.) until age I or 9, and there-

fore learning disabiJ.ities are detected relatively Iate (age

8-10 ) .

2.!.3 Brain Damaged (go) 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 nany such children were available, and

most of them were diagnosed as r'suspected brain danage". In

aII 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 l-4 children were

tested. Tab1e 3 shovts how many children ¡¡ere tested at each
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Table 3

Number of Brain Damaged (BD) Children Tested at Each Age/Sex

Level , Divided into IQ Leve'l s.

Sex

Gi rl s Boys

IQ Level s IQ Leve i s

Ase NIQ -iQ IQ? NIQ - IQ IQ? TotaI

0

1

2

1

?

1

3

1

0

1

2

0

I
z

0

I
0

0

0

0

1

0

1

0

0

0

0

0

0

0

0

0

I
2

0

0

0

0

0

0

0

0

0

0

0

0

0

0

I
0

0

0

I

0

0

0

0

0

0

0

0

0

06

07

OB

09

10

11

L2

13

14

Tot.020 327 t4

Note. NIQ=¡orrut tO' -IQ=below Average IQ¡ IQ?=IQ not Known'
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age-sex Ievel and further divides the sarnple into children

of normaÌ 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 srnall.

In al1 79 LD and BD chiLdren were tested' see Table 4.

From Table 4 it can be seen lhat 53 of these children were

7-L2 years, but of the whole sample 69 children were boys

(878) and 10 were girls (138). of the 63 children aged

7-I2, 8 were from Kopavogur and Hafnarfjordur (about ,264 of

that population) and 55 were from Reykjavik (.75t of that

populat i on )

2.2 INSTRI'T{ENT

The instrument was the Icelandic transration'/adaptation of

the Manitoba Revision (for children aged 8-12) of the Luria-

Nebraska Neuropsychol og i ca I Battery for Chi ldren

(LNNBC-RL-IcE). (ror discussion of the Manitoba Revision

see subsection 1.10.2; for the complete Manitoba Revision

and changes made in Èhe rceLandic translation see Appendix

A; for the complete Icelandic translation see Àppendix B) '

This battery was individually administered to each child in

aIl three subject groups, aceording to standardized proce-

dures. (See Appendices A & B).

The test battery consists of 149 items. These items are

divided into 11 scales (Motor, Rhythm, TactiIe, Visual, Rê-



Table 4

Number of Learning Disabled (LD) and Brain Damaged (BD)

Chì ldren (Aggregated) in Each Age/Sex Group.

Sex

-9oys TotalAge Girls

1

6

4

9

20

9

72

3

1

0

0

0

4

2

L

0

1

0

6

4

9

11

18

7

1,2

2

06

07

08

09

10

11

t2

13

L4

Tota l 10 69 79
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ceptive Speech, Expressive Speech, Writing, Reading, Arith-

metical SkiIIs, Memory' and Inteltectual Processes), differ-
ent nunber of items in each scale. There are three extra

scales nade up from several items of the battery, i.e. the

Right Hemisphere Sca).e, lhe Left Hemisphere Scale and the

Pathognomic Signs Sca1e. The 11 main scafes of the battery

are divided into subscaJ-es, in all these subscales are 49

( see Appendix B).

There are several forms of scoring the items: a) to counl

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 deviatíon from an angle;

d) millimeters between tl¡o pointsi e) how many words ex-

pressed in 10 secondsi f) how often performance can be re-

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

figure drawing (item 018, the pattern on card Dl ; items

2!-32, the drawings of circles, triangles and squares). A

clearly deficient perfornance (difficult to recognize pic-

lure or pattern from drawing) received a score of 2; a draw-

ing that was well recognizable bul had some flaw (e.9. wrong

angles, some proportions too large or small, lines did not

meet, lifting pencil) received a score of 1-; and drawing

wilhout obvious flaws received a score of 0. In the scoríng

of drawings an absolute scorinq system was used, perfornance

of all age }eveLs compared to best performance normsr see

Drawings 1, examples how drawings are scored.
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Key l

A

B

c

3
Drawings An lllustraÈíve Example of the QualiÈative

Assessment of Children I s Ðrarn'ings.
Drâr,rings A Receive a Score of 0; Drawings
B Receive a Score of 1; and DraL¡ings 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 lceland; some cards' photocopies

were used in lceland; and several other items, such as a

rubber band, a pin, a comb, a screwdriver, etc. this was

provided by Lhe examiner. (¡'or a list of material needed

for the administration of the LNNBC-RL-ICE see Àppendix A).

Testing is individualized, the child and the examiner

face each other across a table. The examiner asks the child

to perform certain tâsks¡ fine motor movements' movements

that involve spatial orientation, drawing figures, evaluat-

ing acoustic stimuli, solve visual-spatial problens' under-

stand complex verbal instructions, expressing him,/herself

verbaIly, writing, reading, doing simple arithmetic, mernor-

izing, answering difficult questions, etc.

Many of the items have a time limit or maximum number of

errors af lowed.

2.3 PROCEDURE

Procedure can be divided inlo 13 sLeps:

1. The LNNBC-RL translated into Icelandic (see Appendix

B) and adapled where necessary (see Appendix A) because of

Ianguage differences.

2. Applied for perrnission to do the research in Reykja-

vik, Kopavogur and Hafnarfjordur. Permitted in December

I Oat
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3. Headnasters contacted in Reykjavik (8)' in Kopavogur

(2), and in Hafnarfjordur (1). In cooperation with teachers

10 out of 11 headnasters gave their permission that children

might be tested in their schools (for list of schools see

Àppendix D). Schoots were selected if they were in mixed

soc io-econornical areas.

4. Class lists acquired, teachers asked to indicate aver-

age students according to school performance; students who

r.¡ere pfus or minus three months from their birthday select-

ed; atlempt made to establish the educational,/job status of

parentsi 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

this Ietter in Icelandic and in English see Àppendix C).

6. where answers were positive children were asked Íf

they were willing to be tested.

7. AI1 children in the standardization sanple tested

January to October 1983. They were tested indívidually'

with the whole battery, according to standardized proce-

dures, in a quiet room in the child's school during his/her

school hours. One examiner tested all chiLdren.

8. School psychotogists in the three school districts
nere 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 LÐ children for testing and accepted

responsibi Iity for their testing.

9. LD children were tested mainly from June to October

1983. They were tested in the sâme way as the normal chil-

dren, during school hours or by appointmènt.

10. The perfornance of each LD child was analyzed and a

profile made up according to Canadian norms. Children's

performance was presenled and discussed at a meeting with

school psychologists and teachers. The focus here wãs 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 lo the criterion

for BD children described earlier (subsection 2.I.3).
12. À11 BD children available tested, the same way as the

LD children. School psychologists assumed responsibility

for their testing.
1.3. Testing finished by the 3fst of October 1983. Ðata

analyzed and thesi s written.
The names of all individuals tested were hidden with code

numbers. (ror explanation of codes for normaL, brain dan-

aged and learning disabled children see Àppendix E).

- 90 -



2,4 PROBTEMS ENCOUNTERED

The following paragraphs are based on the present author's

ideas and exper iences.

On the wole the research project vtas well received in

Iceland. Very few inilividuals refused cooperation, and many

expressed the hope that the test bâtlery 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 ín their classes were av-

erage. Naturally these classes had to be deleted fron the

sample. Àpproximately 20% of parents would not have their

children tested, but aIl students, when asked' were willing

to be tested and were on the whole very positive toward the

testing. The present aulhor does not expect that the refus-

a1 of cooperation by some parents and teachers witl have bi-

ased norms lo a signigicant degree, as chíldren r',ere selecl-

ed according to a strict criterion, regarding age,

occupation of parents, socio-economic environment and school

performance

In many câses the occupation of parents !'¡a s not Iisted in

the child's school record. In Iceland peopfe lend to feel

that their occupation is a private matler, so the informa-

tion on parenl' s occupation ¡cas used whenever available in

children's records, but if thís infornation was not availa-

ble further steps were not taken to gain this infornation.
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As far as could be seen, average students most often carne

from average f amiLies.

To ensure further that children cane from average farni-

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 perfornance on some iterns. Intel1ígence lest-
ing or any other psychological tes!ing is not a stándard

procedure in Iceland, usually norrnal children are not tested

psychologically during their school years, and very few LD

chíldren are tested. Therefore although the school psychol-

ogists were asked to provide LD children of average intelli-
gence, such inf orrnation was often not available.

Learning disabilities are detected relatively late in

Icelandic schools as children are not expected to show their

academic abilities until age I or 9. This is probably the

reason why most of the LÐ chiLdren provided are age 10 or

above. ÀIso most of the children referred for tesling were

boys.

The concept "Iearning disabled" is probably a relatively
new one in Iceland. It was lhe present author's experience

that parents tended to have very unclear ideas about the

reasons for theír children's poor school performance, and

are probably often not informed in detail by school psychol-

ogists or other professionals like neurologists. A part of

the problem is thât often professionals do not work together
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in Îceland to ârrive 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 (usua1ly boys') behavior problems, these prob).ems

seem to be so extensive that little time is left for other

consíderations such as learning disabilities caused by brain

impairment. However it is important to bear in mind that

brain impairment is often tnasked 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 bâttery has not been available in Ice-

l-and and physical methods (such as the CAT scan) have prac-

tically not been used to diagnose learning disabilities.
Professionals in Iceland have focused on qualitative assess-

ment of children's strengths and rr'eaknesses and at least

some víew neuropsychological testing llith 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 lcelandic 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

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

and professional assistânce was not available in Iceland.
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Chapter I I I

RESULTS

3.1 STATISTICAL ÀNÀLYS I S

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, l or 2) on each item is not

related to lhe child's age, but only to the child's perform-

ance. Each score of every individual tested (across age

levels) $'as compared to a "best performance norm" (norms of

the age level that performed best, usually age 12) developed

for each item. This also neans 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 weres

a) that ít is easier to train a school psychologist to de-

velop a uniform scoring system for all age groups rather

than mâke the scoring age-specifici ând b) an absolute scor-

ing system is necessary to be able to study age trends' and

to be abfe develop comparable graphs for all itens.
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3.1.1 Finding Outlvers

Because learning disabilities are often detected relatively

Iate among Icelandic school children (8-9 years) it was su-

spected that the normal standardization sanple 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 sarnple of pos-

sible outlyers: To find outlyers the raw score performânce

of each individual was compåred to the raw score performance

of his/her age peers. Mean and standard deviation (5¡) was

calculated for each item (from raw scores) and noted which

individuals performed wors'e 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

each individual performed, at lêast on one item, sí9nifi-
cantly worse (worse than th'o SDþ 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 indíviduals who perforned poorly on a great

number of subscales (worse than two SDts from the mean) were

considered to be outlyers and were deleted from the stan-

dardization sample. (rhe reason for selecting number of

subscales missed instead of nunber of ite¡ns missed i{as thât

it is guite natural for a normal child to rniss a few items,

but when the items missed are in a sequence, like items in a
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subscale, Iocalized 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 722 ot outlyers found were aged 7-9.

3.L,2 Graohinq Items for Ceilings and Floors

Having eliminated outlyers f rotn the slandardization sample,

one graph was ptotted for each one of the 149 items, from

the rav¡ scores. Each graph showed the raw score performance

of all age,/sex groups on a particular iten. Usually the raw

score mean of each age,/sex group was calculated and plotted

on the graph, but in the casès 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 âcross age leveIs and an-

other profile showing the performance of girls across age

Ievels. This makes it possible to guickly compare the per-

formance of gírls to the perf orrnance of boys on each item.

These graphs also show fLoor effects (no one of a particular

age/sex group passes) and ceilÍng effects (everyone of a

particular age/sex group passes) | and lastly they shovr 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 in the

case of correct,/incorrect items, percentage passing was re-

corded).
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Tabìe 5

Number of Outlyers Found in Each Age/Sex Group

Sex

Age Girls Boys Tota l

Ã

ç

3

0

4

1

J

4

1

0

1

1

¿

I
2

n

3

0

07

08

09

10

11

T2

Tota l 10 10
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See examples provided, Figures 2-5.

3,.1.3 Graphing According to 0-1-2 Systen

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). Àfl scores were then lransforned to 0, 1or 2

according to best performance norms (a perfornance better

than minus 1SÐ from the mean received a score of 0; a per-

formance in the minus 1 SÐ to minus 2 SÐ 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 absol'ute scoring system.

i.e. it depends on the child's level of performance I not on

the chi ldr s age.

See examples provided, Figures 6-9.

3.1.4 Making Prof ile Sheets

Nol¡ profile sheets were made, one for each age Ievel sepa-

rate values for boys and girls. AIl scores were transformed

into 0-1-2 by using best perf orrnance 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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\

Key :
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U = Unable to
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Boys

Mean

Figure 4

Mean

\

This Is an lllustra!Íon of the Mean Raw Score
Performance of Each Sex Group at Each of the Síx
Age-LeveJ-s for lÈem Number 127.
Notice the Floor Effect at Ages 7 and 8.

Key :

7 I 9 l0 11 12 Age

7I9 r0 11 12 Age

Figure 5. This Is ân lllustration of lhe Mean
Perfor¡nanee of Each Sex GrouP aE Ea

Age-LeveJ-s for Item Number 128.
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were then divided by the number of itens 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 o1d 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 !!, and minus

one ¡ t\ì'o and three !Ðl, T-values. Thi s was repeâted f or

all age,/sex groups, all scales. The values of three extrâ

scafes (the Right Hemisphere ScaIe, the Left Hemisphere

ScaIe, and the Pathognomic Signs ScaIe) were also calculat-

ed. Tabres were made for each age,/sex group to transforn

scale values to T-scores (see Appendix H). (For an example

of the process described above see Example 1).

3.1.5 Diagnostic Ru1es Developed

The scale scores of alt normal (N) individuals (each age/sex

group), all learning disabled (LÐ) indivíduals 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 aggregâted and re-

sults sumrnarized in Table 6. Table 6 shoi'¡s the percentage

of each sample group (N, LD, BD)' for each scale' that

scored in each SÐ range of T-scores, from 70T to 100T and

above. Table 6 shovrs that each scale distinguishes overall

between N, LD and BD children; on the average BÐ children
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Exampl e I
Makì ng Profi I e Sheets

The Visual Scale - 10 year oìd boys

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

S 59 60 61 62 63 64 65 59 60 61 62 63 64 65 Total lota1 /7

43
L4
29
43
?9
14
57
57
43
1,4

29
T4
43
1,4

29
29
43
57
29
14

3
I
2

3
2

1

4
3
I
2
i
.,

1

2
L
)
4
a
1

0010100 0010100
00101010010101
00i00010010001
0010000 0010000
0030007 002 0002

0030000 002 0000
0010000 001c000
00i002 0 00i0020
0010000 0010000
0010010 0010010

0020 00100? 0001
0010000 0010000

0030101002 010i
00i0006 0010002
00i0000 0010000

0010010 0010010
00101i0 0010110
00101110010i11
0030000 002 0000
0010000 00i0000

1

¿

4
5

6
7

8
9

i0
11
12
13
14
15
16
L7
iB
19
20

Hean = .32

SD = .15

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

up and the Sun Divided by the Number of Items in That Particular
Scale. The Scores of Al l 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= S ubj ect s
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Table 6

Percentage of Normal (N), Learning Disabled (LD) and Brain

Damaged (BD) Children t,lithin Each SD of T-Scores from 70T to

100T+ on Each of the Fourieen Scales.

Scal es

T G01 02 0304050607 Ô809 10 11 72 13 14

BD

LD

N

70 60

23 19

00

90 60 30 50 90 70 40

5625 6 925 34t7
0000000

30 60 30 30 90

230 13 438
00000

BD

LD

N

10

25

^

0 020
411 11

400

30

11

0

10 010
923 15

000

00
86
80

10 i0 10 30

9646
0 .4 .4 0

BD

LD

N

0 010
9 IJ ¿

0 .4 .8

10 10

99
.4 .4

10 10

13 6

.4 .4

0303030 10?0 10

11 13 19 15 11 11 17

.8 .8 0 .8 .4 0 1

BD

LD

N

50 10 30 20

9827 15

s544

010 10

15 11 30

333

10

19

4

00
86
34

20000
21 1i 15 13

4144
70-

Note. T=T-Score; G=Group of Chi I dren.

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 receive far lower (better) scores than both the cIíni-
ca] groups. On the average less than 1* of the normal sam-

ple exceeds 80T on each scale.

From Table 6, Figure 10 r,¡as developed. Fígure 10 shows

the percentage of each sample group (N, LD, BD) that exceeds

8OT, for any of the 14 scales. The LD group shows a rnore

elevated profile than N children. The profile indicales

¡vhich 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

profite 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. Each of these fig-
ures shows the percentage of each subject group (N, LÐ, BD)

that exceeds xT (x = 70T, 80T, 90T or 100T) on Y number of

scales(Y=f,2,3or4).
From this information Figure 15 was developed. Figure 15

shows the nunber of individuai.s in each sample (N, LD, BD)

that exceed 80T on z number of scales (z = any number from 0

lo 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-L5, it was de-

cided that 80T ¡,¡ould be the nost effective cut-off point,

-r07-
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however, allowing a normal child to exceed 80T on two

scales, Using these diagnostic rules only misclassifies I N

child (.04å) as Iearning disabled, and correctly classifies

814 of the LD sarnple as }earning disabled. These rules are

also able to differentiate 1008 between N children and BD

children (see Figures 13 and L5). Looking at the perform-

ance of N children it was further decided, regarding the lwo

scores that may exceed 80T, that for a norrnal child only one

of these scores may exceed 90T, and no score may exceed

1OOT. Adding these ruLes correctly classified 83å of the LD

sampl e .

Figure 15 sho!,ts the cut-off line and the number of chil-
dren Lhat are correctly classified and incorrectly classi-

f ied according to it.
From the above information (e.9. rigure 15) Figure 16 wâs

developed to help decide the most effective diagnostic rule

to correcLly 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 BÐ chil-
dren were correctty classified, but 40å of the LD chiLdren

were ctassified as brain damaged. This rule is therefore

608 effective in differentiating between the two clinical
sampl e s .
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3.1.6 Sex Differences on the Profile St¡eet

To try to establish if there h'ere sex differences present in

the performance of the normal standardizaLion sample, Table

7 was developed. This table indicates which of the two sex

groups, boys and girls, is performing better at 80T on the

profile sheets, for each age level and each scale.

From this inforrnation Figure L7 was developed, surnmariz-

ing the information and indicating the overall superior per-

formance of girls on motor functíons, rhythm, tactile func-

tions, receptive, writing, reading, math, and right and Ieft
hemisphere functions. Boys are superior only on expressive

speech and intellectual processes. No overall differences

are present on visuaf functionsr memory and the pathognomic

signs scale.

3.1.7 Äge and sex Norrns for Each ltem

Age and sex norms ¡{ere established for each item: belter

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 itens performance got better with age. However

Èhere are some exceptions, probably in most cases due to

small sample size or because of motivational variables.

E.g. when drâwíng a circle, a nine year old chíld may spend

more time doing so than a seven year old, v¡anting to do a

good job. In order to get age trends it was consider.ed ap-

- L1-4 -



Table 7

This Table Shows l,lhich Sex Group, Boys (b) or Gjrls (g)'Is
Performing Better at B0T on Each Scaìe and at Each Age-Leveì.

Sca I es

Ase 01 02 03 04 05 06 07 08 09 10 il LZ i3 i4

Sgsgxbgxgbbggb
gSgbbggSSSbggS
gsbgbbssbgbgSg
sssbgbbgbgbgbb
gbgbgbbbgbbbbb
SSgSgbgSxbbgSS

12

11

10

9

B

7

Note. x=no Difference between Boys and Gir'l s
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propriate to aggregate across age groups' and also by that

getting a common norm.

3.1.8 National Di f ferences

According to age,/sex norms for Icelandic children and age

norms for winnipeg children (see Àppendix G), Winnipeg chil-

dren are performing better than Icelandic children on a few

items, e.9. fingertip touching, right,/Lef t orientation,

counting backwards in three's. AIso Winnipeg children tend

to do better on items where the present study used photoco-

pies of original cards, a copy of the oríginal tape, and

where adaptations were mâde to the battery because of lan-

guage differences (see Àppendix A).

Tab1e 8 was developed to try to decide if 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)) r+as perforning

better on greater number of item norms' at each age )-evel'

for each scale (aggregated across sex).

Figure 18 surnmarizes this information. On the whole Ice-

l"andic 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, l,,linnipeg Chi ldren (w)

or Icejandic Children (i),Is Performing Better on Greater

Number of Iten Norms on Each of the Basic tleven Scales'

Scales

Age 01 02 03 04 05 06 07 08 09 10 11 72 13 14

x

i
i
i

i
I

i
i
i

i
i

i
i
i
i

j

i
12

11

10

9

8

7

Note. x=no Difference between the Two National Groups
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3.1. 9 Validitv and Reliability
SpIit-half and alpha reliability coefficients were calculat-

ed for each of the fourteen scaLes and each age/sex group al

tq'o age-Ieve1s, ages 7 and t2. 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 aII four

age/sex groups. Reliability seens to be somewhat higher for

the scales assessing academic abilitiesr such as reading,

writing ând arithnetic, than for scales assessing other

functions Iike 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 iuctioning of one microfunction,

one specific area of the cortex. Each scale is not assess-

ing a unitary concept (Iike e.g. intelligence tests).
However, the reliabilily measure in the present study

gives perhaps more informalion on the nature of the sample

of chiLdren tested than the reliability of the test ballery

and its scales. The sample size is very small (20) and the

sample is homogeneous, both these factors contribute to lol'¡

rel iabi 1i ty coe f f ic ient s.
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Table 9

Split-Half Reliabil ity Coeffìcient and Alpha Coefficient for
Each of the Fourteen Scales at Four Age/Sex Levels (7 Year 0ld

Boys,7 Year Old Girls, 12 Year Old Boys and 12 Year 01d Girls)'

Sca I es

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

7b
q-
'ã 7s
-¡ 12b

ã12s

.25.17

.00 .01

.00 .42

,00 .00 .

00 .54

00 .61

00 .29

00 .00

.61

.64

.00

.00

40.
21 .

i9.
11

32

21

14

06

23.00.39
30 .00 .00

00 .21 .00

00 .00 .00

55 .27

32 .27

00 .37

00 .38

43 .31 .31

39.13.00
12 .06 .33

05 .00 .02

rõ 7l\
o-
a7s
Ë 12b
(u
'õ 12s

. 35 .00

.02 .00

.72

.55

-- .00 .05

-- .48 .00

18

31

Â2

31 .18

30 .00

00.20
62 .00

.00

.00

.17

.00

.00

.00

.i4

.44

LÓ

24

19

t1

0065 .00 .49 .?9 .45

69 .00 .24 .53 .41

.66 .26 .25 .00

.55 .00 .38 .00

48

3B

19

31
q-
(¡-

OJ

(J

Note. A/S=Age/Sex Group; b=Boys; g=Girls; M=Mean;

--=All Scores Equa'l to Zero'
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Other neuropsychological test batteries, e.9. the HRNTB

have the sane problem in establishing evidence for reliabil-
ity, because of the nature of item selec!ion and because of

the learning effect in the test-retest situation.

The present stuily supports the víevt that the Luria bat-

teries have construcL vatidity (assessing theoretical con-

struct or trait), as the LNNBC-RL-ICE effectively differen-

t iated betil'een subject groups.

3,1.10 Performancê of LD and BD Children

As was expecLed, 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 chitdren wêre not able to perform the task at all, while

LD children could perform the task, however more sIowIy or

not as often as their age,/sex peers.

See examples of profiles of N' LD and BD children provid-

ed.

3.2 MÀNUAL

By extending the appendices of this research paper the plan

is to provide a preliminary lest ¡nanual for the Icelandic

Standardization (LNNBC-RL-IcE) .

-L22-



Chapter Iv

D I SCUSS ION

In the present study the LNNBC-RL has been trânslated into

Icelandic, adapted where necessary because of language dif-
ferences, and standardized on a sample of normaL ' average

Icelandic school children aged 7-I2. Norms, profile sheets

and diagnostic rules have been established.

The appticability 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 998 of the N sample and 83å

of the LÐ sample. It should be noted however that although

the battery did incorreclly classity I7"< of the LD sample as

nornal, according to scale Scores, further item analysis and

qualitative assessrnent (trhich is a part of the battery's as-

sessnent procedure) rnight 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 neur opsycholog i ca 1

problems.

The test bâttery r,¡as able to distinguish between LD and

BD children to some extenL (603 of LD children were correct-

-r23-



Iy classified as LÐt 4OZ were classified as BD). However it
is very likely thât some of the LD children were in fact

brain impaired, which makes these results understandabfe.

The power of the test to localize brain damage was not

tested in the present study, as no children with welI local-

ized brain damage, as decided by physícaI diagnos!ic meth-

ods, were available in Iceland.

It seems to be from the results of lhe 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 lcelandic children stârt at a later age in school

and spend fewer hours a day in school, and fewer days a

year. However at ages 11 and L2 lcelandic children are

overaLl performing better than I,¡innipeg children. The rea-

son for this nay be that the Vlinnipeg norms are not fully
established as yet.

At this stage it is difficult to conpare 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 subLIe changes in text and instructions; photocopies

vere used and a copy of the original tape. b) The examiner

reas not the same one in Winnipeg and in Iceland. c) The

standardization sample may have been selected slightty dif-
ferently in Iceland (e.g. age levels and rQ 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.

-r24-



From the results of the present study it is clear that it
was justified not to âggregate boys and 9irIs. On the v¡ho1e

girls are performing better than boys which coufd be expect-

ed as girls tend to mature faster than boys (Mussen et aI.,
lô"o\

Most itens show age trends as was expected, however in

sorne 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 CONCLUSTONS

On the whole the LNNTBC-RL Icelandic Standardization is

promising to be a useful tool to spot learning disabilities'
establish a child's neuropsychological and educational

strengths and weaknesses. It may also gíve support to pos-

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

sis of test perforrnance specific teaching methods can be re-

conmended.

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 I and also

to closly study the specífic teaching methods that may be

recommended based on a child's test performance.

-r25-



I t is also important in the future to enlarge the

stândardization sample, to include a r,¡ider range of intelli-
gence (or school performance ) leveIs, and socio-economic

levels (try to establish parents' occupation). It would be

interesting to see if the battery is able to discriminale

between brain impared children and children with below aver-

age IQ.

It is expected that in the future the CAT scân r,¡ill be

more freguently used in Iceland, testing learning disabled

children. This will open up an opportuníty to conpare the

LNNBC-RL Icelandic Standardization and íts diagnostic and

localizíng-Iateralizing 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 usefulness of thís 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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ÀPPENÐIX À

A.1 PRELIMTNÀRY INTERVIEW - LNNBC-RL

Detailed notes should be made of the following (if possibte

use a tape recorker to obtain a voice trace' note voice ir-
regularities such as hoarsenessr tenseness, etc.):

a) speech, appearance, cooperation, posture, general at-

titude, characteristic mannerisms I motor behavior, the

child's appearance, including conditions of clothing and

hair, facial expressions, peculiarities, rapport with envi-

ronmen!, and his conduct incJ.uding activíty, gestures and

changeability. Speech and stream of thought with special

attention to spontaneity, relevance and coherence. dis-

tractability, flight of ídeas, b1ockin9, punning, rhyming,

neologizing and stereotypy are noted' and verbatim exanples

are recorded.

Mood anxiety, depression, apathy, suspicion, feat, ã9-

gression, elation, irritability, excitation, etc.

The Ronberg 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 I 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 whích would render some

of Èhe test items questionable (e.9. Motor Functions).

A.2

t?l

a)

b)

c)

d)

e)

f)

s)

h)

1.,

j)

THE PRELIMINÀRY CONVERSÄTION

State of Consciousness - Orientation

WhaL is your name ?

Where were you born? In what city, town, etc.

What is the first name of your mother?

What day of the weed is today?

l,lhat time is it now? Show watch.

What did you eat today? Yesterday?

What date is christmas day?

t{he re do you } i ve ?

Do you have any sisters or brothers?

Name one of your friends.

Premorbid Level and Recollection of Same

what was lhe name of your first teacher?

what do you usually do on weekends and in the eve-

what did you do last summer?

Ì,lhaL do you like to do best of aII?

A.2,2

a)

b)

nings?

c)

d)
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A.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) I,¡ho am I - have you met me before?

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

f) Can you do schoolwork as weII 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 be fore ?

A.2.4 Principal Complaints (Spontaneous Subjective
Conplaints)

a) TeII me how do you feel?

b) Do you have any complaints - or do you feel that there

is somethíng wrong with you? Try to explain.

c) rf 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 goodf - as usual or much more lhan usual?

f ) Ðo you f eel rnore hungry or thirsty nor,t than you used

to?

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

do they bother you?
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A.2,5 General Compla i nt s

a) Do you have headaches - if so, can you describe what

kind of headache - where it is .Locateil (in the front of the

head, back of the head, or side(s)?

b) Is that the only ache you have?

c) can you see everything you look at, if not when did

your eye problem beg in?

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

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

do someth i ng ?

f) can you remember well or do you have difficulties re-

membering (i.e. do you forget wha! you read, what happened

yesterday, an hour ago)?

g) Do you feel more tired than usual?

h) rs it difficult for you to find the right words to ex-

plain some th i ng ?

i) Do you find writing more difficult than before?

j ) ¡o you forget what you were going to do?

A.2.6 Complaints of Specifíc 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 tha! you were seeing things and if
so what were they like?
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c) t¡hen 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, is it al-
ways in the sane 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 Graduâ f Iy
g) Do you sometimes feel

reason?

h) Hâve you felt that your

your hands or arms get bigger

your body?

Progressing Symptoms

smells or tastes for no good

body changes

or smafler or

Iike someL imes

other parts of

4.2.8 Complaints of Ðisturbances in Conplex Functions

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

b) Do you have problems with dressing or undressing (tak-

ing your clÒthes on or off)?
c) Do you have problems with writing or reading that you

did not have before, cârì 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 folfow what is said in a

conversation (talking or listening to people)?
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e) Do you "stunble" over words when you speak or sorne-

times find it difficult to pronounce the ¡{ords?

Do you have trouble v¡ith calculations or arithmetic - of

what kind are they?

À.3 HTSTORY TAKING

For a more accurâte interpretation of the ne uropsycholog i ca 1

test results ând for the purpose of providing a pre-trauma

functional leveI estimatef the history taking procedure rnusL

be executed with outmost care and information should be

cross-checked whenever possible.

4.3.1 Bi rth and Diseases

a) Premature bi rth.
b) Instrumental or operative birth.
c) Malforrnations (cIeft patate, spina bifida, etc. ).
d) Birth in juries.

e) congenital mental def ic iency.

f) AIlergic diseases (asthma I ecze¡na¡ urticaria).
g) Nervous diseases (myopathies, poliomyelitis, Liltler s

di sease ) .

h) Head injury.
i ) loss of consciousness ( fainting, coma) .

j ) Convulsions.

k) Acc ident s.
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A.3.2

a)

c)

d)

e)

t)

s)

h)

lems).

i)
j)
k)

tantrums).

Neuropathic traits
Minor neuropathic traits (naiI biting, thumb sucking)'

Nervous breakdown (depression, states of excitement).

Persistent f ears.

Persistent nighlmares.

Persistent obsessions.

Persistent compulsions.

Tics, stuttering, stammer i ng.

Behavior problems (truancy, fiqhts, disciplinary prob-

Anti soc ial behavior.

Enuresis beyond 3 years.

Emotional overreactions, sudden outbursts ( temper

4.5.5

b)

c)

d)

e)

s)

h)

i)
)t

Personality

Ðif f iculties with other chí ldren

Diff iculties at school .

Sibling r ivalry.
Shy, withdrawn.

Extreme day-dreani ng .

Cruelty.

Fights and aggrtessiveness.

Hyperactivity.

Hypoact iv i ty .

Moody.
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A.3.4

a)

care.

bJ

c)

d)

e)

f)

e)

h)

i)
j)
k)

I)

Course of Present Compla i nt

Àcute condition requiring hospitalízation or special

Chronic condition.

Àcute condition superimposed on chronic one

Sudden onset (less than 3 months).

Gradual onset (more than 3 months).

Previous acute epi sodes.

No previous epi sodes.

Remission with defect.

Remission wí thout defect 
"

I mproved .

Not improved.

Àge at onset in months.

A.4 MOTOR FUNCTIONS

Â.4.1 Simple Movenent, - Hands

001, Stick out your ríght hand with the palm up, as if
you were asking me to give you sornething. Then touch each

one of your fingers with your thumb as quickly as you can

r,¡hile I count holr many times you can do it in 10 seconds

(demonstrate and let t.he subject practice a few tir¡es before

tirning). (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 movenents

occur beyond this age the S receives a score of L).

002. Left hand.
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003. Both hands simultaneously.

Àdditional scoring consíderations for finger movements:

a) Reverse finger touching (i.e. going from the IittIe fin-
ger t.o 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 J,; b) Random body movements accompanying the

choice of appropriate finger is given a score of 2 if the

child is older than 6.

A.4.2 Kinesthetic Movement - llands

004. CÌþse your eyes (use occluded goggles if 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). HoId your hand out and stretch
your fingers then show me how your hand t,las.

005. Left hand.

006. With your eyes closed put your other hand the same

way I put this one. (r,ef t thunb and middle fínger pressed

together for 2 seconds).

007. With your eyes closed put your other hand the same

r4ay I put this this one. (Right lhumb and middle fínger
pressed together for 2 seconds).
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À.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 lable.
010. Pencil at 45 degree angle to table top.

011. Do as I do (ríght hand points to left eye). If the

child uses the wrong hand but othervrise correctfy completes

the item tell the child: no that is not the correct hand,

use the sane 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 Ieft 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 nine (one

flat palm down and one cLosed fist). Now reverse lhem like
this (palm, fist, palm, fist, etc. ). Keep changinuíckly and

smoothly as you can until I teIl you to sLop. (Demonstrate

and allow s to practice before timing). Al]ow L0 seconds.
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016, I want you to Èap 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. (ÀIIow S to

practice a few times before starting timing). Al1ow L0 sec-

onds.

017. Same as 016 but reverse order of hands.

018. Draw this pattern (o1 ) without Iifting the pencil

from the paper. (eÌIow 40 seconds).

4.4.5 Simple Movenent - Oral

0l-9. Puff your cheeks (if necessary, demonstrate).

020. Stick your tongue at ne until I tell you to stop.

S must hold the tongue out for 3 seconds.

À.4.6 Selectivity of the Motor Àct

021 , without 1ífting your pencil from the paper I I want

you to drâw the best circle you can. (Permit second attempt

if pencil is lifted before completion of drawing). AIIow 30

seconds. (See scoring in manual).

022. Circle, t ime.

023. Wilhout liftinq your pencil from the paper I want

you to draw the best square you can. (¡ge 5-6 may need dem-

onstrat,ion but should draw independently). Àllow 30 sec-

onds. (See manual for scoring guality of square).

024. Square, t ime,
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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. (aIlor+ 30 seconds). (Scoring triangle
for quality see manual).

026. Tr iangle, time.

027. Copy this figure as best you can without lifting
your pencil from the paper (D2 ) . (Same for

029,030,031,032 ) . Círc1e quality see manual.

028, Circle, t ime.

029, Square quality see manual. (D3).

030. Square, tirne.

031. Triangle quality see ¡nanual. (D4).

032. triangle, t ime.

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: 1f I knock once raise your right hand. If I

knock twice raise your lefl hand. (If S can not tell R and

L tell hin this ís your right hand and this is your left
hand, show). (xnock: once, twice, once, twice).
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A.5 ÀCOUSTTCO-MOTOR ORGÀN]ZÀTION (RHYTHM)

À.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 ãre 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. (PJ.ay tape'

Before lhird series say: Now there will be three tones.

Circle errors. Series are: Iow-high; high-1ow; Iow-high-

Iow; high-Iow-high).

037. Listen to this song and sing it. (PIay tape: My

Bonnie Lies over the ocean).

038. Please sing: Happy birthday. subsection 'Percep-

tion and Evaluation of Acoustic Signals'

039. Ho$ many beeps do you hear? (P1ay tape. Series

are: 2,3,2,3).
040. How many beeps do you hear altogether? Keep count-

íng unti). I teII you all the beeps have ended. (For sub-

jects under I yearsf play only the first series - I beeps.

Series are: 8¡ 12).

À.5.3 Motor Perf orrnance of Rhythmic Groups

041. You will non hear a rhythm on the tape. when it ís

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.

rors).
042. I want you to make a group of

Record number of er-

taps, do the

taps more than once. (ror subjects under 7 years the exam-

iner may have to demonstrate. Series: a) two tapsi b)

three tapsi c) two strong and three weak).

A.6 HIGHER CUTANEOUS AND KINESTHETIC FUNCTIONS (TACTILE)

For al1 tests in this section subjects should be blindfold-
ed. MateríaIs needed: PenciI with eraser, cloth-pin, com-

pass for two point discrimination, a coin (quarter), a key,

an eraser, a paper cIip.

A. 6.1 Cutaneous Sensation

043. Have subject sit in front of you with his hands on

the Èable, palms up. Say: TelI me where I am touching you?

Touch subject with the eraser end of the pencil, alternating

between right and teft fíngers (numbered¡ p=palms;

f=forearm; s=shoulder; fingers=1-5). If uncertain of in-
lended ]ocus in verbal report, have subject point to locus

and touch with opposite hand. It wi1]. help to have child
teIl you ¡rhat he calls each finger prior to placing the

blíndfo1d. Circl-e errors.
Series, right hand: 1, F, 3, 5, P, 2, S, 4

Series, left hand: P, 2, 3, S, 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. HoId touch for one second. Al-

ternate between hands. Circle errors).
Series, right hand: Pf H, P, P, H

Series, left hand: H, P¡ P, H, H

Scor ing right hand.

046. Scoring Left hand.

047, l^7ith the head of a pin, on the back of a subject's

wrist, depress the skin approximately 3rnm. Say: This is

strong. Then depress the skin approxirnately 1mm and say:

This ís weak. Àsk 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

Seríes left hand: S, w, S, I,i

Scoring right hand.

048. Scoring left hand.

049, How many points do you feel? (using the compass,

begin with a single point, then gradually increment the sep-

aration by 5mm on the middle finger until the threshold of

two-point discrirnination is reached. On middle finger,

spread poinLs parallel to arms. ÀIternate between right and

1eft. Recheck each two-point discrimination by following it
wilh a one-point check and then anotl'er lwo-point check at

-148-



the same distance. Hold each check for a period of two sec-

onds and allow at Ieast five seconds (refractory period) be-

tween âny point check on the same location. If both these

are discerned accurately, consider the two-point discrimina-

tion valid. If not, proceed to the next higher magnitude.

Discontínue after 2Smm spread between points).

Scoring right hand.

050. Scoring Ieft 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, alternale be-

tween right and left arm. Circle errors).
Series right arm: U, D

Series Ieft ârm! D, U

Scoring right arm.

052, Scoring left arm.

053. I am going to trace either a cross, triangle or a

círcle 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 l am tracing

now. (Alternate between right and Ieft ltrist (back) making

the figures approximately 30mm in diameter. Indicate missed

figures. Subject may be remÍnded of the three forms only

after the f irst error).
Series right hand: circle, cross, triangle
Series left hand: triangle, cross, circle
Scoring right hand.
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054. Scor ing left hand.

055. (on back of wrist). l.?hat number is this? (¡or

children 5-6 years, trace li for chifdren over 6 years trace

3). Älternâte between right and left wrist. Scoring right

hand.

056. Scor ing left hand.

A.6,2 Stereognos i s

057. (Instruct subject to hold right palm up and place

first object on fingers. Alternate belv¡een hands). Say:

FeeL this object and lelI me exactly what it is. (A1low 20

seconds per item. If subject says rrcoinrr for quarter or

"c1ip" for paper c1íp, say: Be more specific).
Series right hand: guarter, key, eraser, paper clip
Series left hand: eraserr paper cIip, key, quarter

Scoring right hand.

058. Scoring left hand.

A,7 VISUAL FUNCTIONS

4.7.1 visual Perception - Objects and Pictures

059. what do you calJ. this? (Present the following ob-

jects to the subject one at the time: pencil, eraser, rub-

ber band, guarter. À1low 20 seconds per item. Nurnber of

errors).
060. I{hat is this called? (Present pictures to subject

one at the tirne: Christensen's cards Gl , G2, G3, G6. Àllow

20 seconds per card) .
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061. What is this picture supposed to be?

Christensen's cards G8â, G8b, G9a, G9b, G9c, GlO.

seconds per card) .

062. What objects can you see in this picture?

Christensen's cards G13 and G14. À1low 30 seconds).

( Present

ÀIlow 20

( show

A.7.2 Spatial Orientation

063. Look at this pair. How are they alike and how are

they di f ferent? (catd 22).

064. 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 rnemory 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 cqrner and the bottom

of each has a heavy or thicker line, the baseline. One of

the four squares is just like the sample square (point to

sample again). tlhen the baseline is not at the bottom' the

square must have turned itself but by looking at lhe base-

Iine and the sma1l 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 v¡ant you to draw a
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circle around the letter under the square lhat is jusÈ like
the sample. Sguare À is the correct square because the cir-
c1e is in lhis corner next to the baseline, just as in the

sampl e .

Now look at sample 2. This is the sane type of problem'

but the baseline is on the left side of the sguare (trace

with â pencil). To solve the problem you have to turn the

sarnple square in your head so that the baseline is on the

bottom Iike it is here under the correct sguare. Square B

is lhe correct square because if you turn the sample figure

so that the basefine is at the bottom, the circÌe will be in

the upper right corner, just as in this square (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 lhem as quickly as you can'

but try not to nake any mistakes. tf you are having trouble

with one problem, skip it and corne back to it later. (¡Ilow

180 seconds to complete the task).

Correct answers: ArBfD,CrArBrC,CrDrA

A.8 RECEPTTVE SPEECH

À.8.1 Phonemic Hearing - Repetition and writing
Now I will say some sounds. What I $tant you to do is

out loud exactly the sound you hear and then vtrite down

letter of the alphabet which goes wilh that sound. For

ampIe, if you hear ta first say ta and then wrile down

say

the

ex-

the

-r52-



Ietter 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 hâve not learned the Iet-
ters. For children who do not kno!¡ the letters and their
sounds the repetition of the sound instructions can be fol-
lowed by a request for a word that starts wilh the same

sound). E.g. te1I me a word that starls with the sound you

just made, if you can not think of a real word just make one

up.

066. Say: buh; puh; muh

067. Now write the letter you hear: buh; puh; muh (or

say a word thât starts with the same sound).

068. Now I am going to say two sounds. Àfter I say them

I wânl you to repeat them after me: muh-puh; puh-suh; buh-

puh; duh-tuh; kuh-guh; ruh- luh

069. Writing same.

070. Nov¡ I wiIl say three sounds. After I complete

them, repeat then after ne: bi-ba-bo; bi-bo-ba

071. Now I am going to say tv¡o Letter sounds. TelI me

if they are same or different: b - p (pronounced at same

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

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

bow; knee
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4.8.3 word Comprehension - Effect of Repetition

073. Now I v¡ant you Lo point a! the place I tell you, in

the same order I say them. (elIow one repetition of the se-

ries before permitting a scoreable performance). Say: êYê,

nose I ear, eyer nose

À.8.4 word Comprehension - Identification
074. (Place Christensen's cards H7-10 and H14 on the ta-

b1e from the subject's left to right). Say: Show me the

orange; the bottlei the candle; the shoe

O?5, What does . . . . . nean? (Cat; Aat; Pat ) .

4.8.5 Simple Sentences - Phrases

076. (Place Christensen's cards Hl7-22 in front of

subject, from the subject's left to right). Say: Point

the picture that sholts typewriting; rnealtime i suñmer

077, A) Put your hand on your head.

B) whose watch is this? (The examíner's).

c) whose is this? (The subject's ring, etc.).
Ð) (Ptace Christensen's cards H23-25 left to right

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

the

À.8.6 Simple Sentences - Conflicting Instructions

078. (Christensen's cards H26-27).

A) Here are two cards, one is gray and one

(place the cards in front of the subject). If it

!o

1n

is blac k

is night
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now, point to the grey card ând 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.

À.8.7 Logical Gra¡nmatical Structures

079. (P1ace 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 conb wit.h the pencil

080. Say: Draw a ''cross beneath a circle. Draw a circle
to the right of a cross.

4.8.8 Logical Grammatical Structures - Àttributive
O8L. (Present Christensen's card H28). Show D€¡ by

pointing, r,¡ho is the daughter's mother? (ÀItol' 20 seconds).

À.8.9 Logical Grammatical structures - Comparative

082. llhich statement is correct: À f1y is bigger than

an elephant or an eJ.ephant is bigger than a fly? (Àllow 20

seconds per response ) .

(Present christensen's cards H26-27 - 20 seconds per re-

sponse). Say3 Look at these two cards, which of the two is

Iighter? Which of the two is Ìess light? Which of the two

is darker? Which of the two is less dark?
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A. I .10

083.

hurt?

If I

first?

LogícaI Grarnmalical Structures - Inverled
Constructions

1f I say Peter struck John, which of the boys was

(etlow 20 seconds).

had breakfast after I sawed I'ood, which did I do

À.9 EXPRESSTVE SPEECH

Â.9.1 Àrticulation of speech sounds

084. RepeaL after me (give each stimulus sound in a nor-

mal speaking voice, do not repeat): a (as in lâte)t i (as

in J.ight); m (as in milk); b (as in baby); sh (as ín shine)

085. Repeat after me: sp (spot); th (thaw); pl (plate);

str (string); awk (awkward)

086. Repeat after me: see-seeni tree-trick
087. Repeat after me: house; table; appfe; hairbrush;

screwdr iver i Ia bor i ous

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

be11-sun; house-baLl-chair; bal l-cha i r-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 iterns in the Christensen

cards that begin with the sounds listed below and ask the

child to say these sounds (e.9. apple for a; ball for b).

For children who know the letter sounds I say: Sây the
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sounds that 90 with these letters ( show Christensen card

J1 ): a; i; m; b; sh

090. (Show Christensen card J2). Say the

with these letters: sp; thi pli stri awk

091. (¡'or chiLdren under I years of age

sounds t.hâ t go

should read the words and have the child repeat

children 8 years or above say: Read these words

seen; tree-trick
092. Read: (J4) cat,dog,man; (J5) house,

(J6) hairbrush, screwdriver, laborious

the examiner

them). For

(.:¡): see-

tab1e, apple;

4.9.3 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) rn 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

(¡IIow 20 seconds per item).

094. What do you call the object with which you fix your

hair each morning? WhaL do you call the object that shols

what time ít is? what do you call the object that protects

you from the rain?
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ÀoÃ Narrative Speech - Fluency ând Autornatization of
Spe ec h

095. Count fron I to 20 out loud. (For children under 6

years, count from I to 10. Discontinue after one error or

30 seconds).

096. Count backwards from 20 to l, like this 20,19,18,

all the way back to 1. (For children under 6 years, count

backwards fron 10 to L. 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).

4.9.6 Predictive Speech - Reproductive Forrns

099. (Show Christensen card J29). TeII me v¡hat is hap-

pening in this picture. (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 t ime.

100. Scoring word rate.
]01. (Hand card .130 to subject and say): I am going to

read this short story out Loud. Please Iisten carefully be-

cause when I am finished I arn going to take the card away

and then you will have to tell me the story back in your own

words. (after Laking the card away, say: 9o ahead; and

start timing immediately. AIlow 30 seconds).

-1s8-



Yesterday Peter who ltas seven years old went down to the

river to fish. He took his dog Prince with him. The river

had overflowed its banks after the rainy weâther. Peter

slipped and fel] into the deep water. He would have drowned

if the dog had not dived in and helped him to reach the

shore.

Response t ime scoring.

102. Scor ing word râte.

A.9'.7 Narrative Speech - Predictive Forms

103. Could you make a short speech about the weather?

(If the child replies: I do not know anything about it or I
cantt; say: just say L'hat you think is right. Start titning

immedíateIy after instruction and aIlow 30 seconds).

Scoring response time.

104. Scoring word rate.

The following two sections (writing and arithmetical

skilts) 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 lhe test ma-

ter ial prior to testing.
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A.1O WRTTING

À.10.1 Phonetic Analysis

105. How many letters are there in the word.....? cati

trap; bananai hedge (allow 20 seconds per ilem).

106. (ellow 20 seconds per item). What is the second

letter in cat? What is the f irst letter in match? l'iha t is

the third letter in hedge? i{hich letter in stop comes after

o? which letter in bridge comes before g?

À.10.2 Copying and Writing - Simple

107. Copy these fetters in your own handwri!ing

low 40 seconds): B¡L,L,D,B. (xz¡ allow 50

pa, an, pro , pre , st i
I08. P1ease write your first and las! narne

seconds) . (Scoring correct/incorrect ) .

(Kr; a1-

seconds ) :

À.10 . 3

109.

110.

pac k

111.

taining an error.
aI1 of a sudden

(allow 30

Copying and l,lriting - Complex Forms

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

Now write these sounds: (oictate) ba; da; back,

Now nords and phrases. (¡ictate, circle words con-

AIlow 20 seconds per it,em): hat-sun-dogi
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A. ]1 REÀDTNG

4.11 .1 Phonetic Synthes i s

Il-2. vlhat sound is made by these letters? (¡llow 20 sec-

onds per item): g-r-oi p-1-yt s-t-o-n-e

À.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?

(aI]ow 20 seconds ) .

4.11.3 Reading - Syllables and words

115. Read these sounds (K5t allow 20 seconds per item):

po, cor, cÊat sprof prot

Ll-6. Read these words (K6-K10; allow 20 seconds per

iterñ): juice; bread; bonfire; cloakroom, fertiLizer

4.11.4 Reading - Phrases and l.lhole Texts

117. Read these sentences ß18-ZZ¡ aIIow 20 seconds per

itern): The man went out for a walk. There âre flowers ín

the garden. The sun rises in the west. The boy went to bed

because she was iII.
118. Read this out loud (K23; circle missed words; dis-

continue after l-20 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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!¡hat he took to be an apple and set his teeth in il. 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.I2 ARTTHMETICAL SKILLS

À.12.1 Number Comprehension

119. write down the numbers I say (circle errors): a)

7-9-3¡ 3-5-7 i (10 seconds allowed per group); b) 17 and 71;

69 and 96; (10 seconds per pair)¡ c) Zl; 34; l-58; 396; 9845

(10 seconds per number).

L20. Read these numbers (L1 , L3, L3.5i allow 10 seconds

per group or number): a) 7-9-3¡ 3-5-7; b) 17-71¡ 69-96¡

c) Zl;34;158;396;9845
I2I . There are three numbers on this card (L4) arranged

fron 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 ltânt you to read this as if it were just

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

A.l-2.2 Comprehension of Nunber Structure -Nunerical
Di f ferences

122. TelI me which number is larger (circÌe answer, aI-
low 10 seconds per item): L7 or 68¡ 23 or 56; 189 or 201

I23. Look at this card (L5) and show me' by pointing,

which of the top tv¡o numbers is larger? Which of the botlom

tvro? (n1low 10 seconds per item, circle answers): L89 or

20!¡ 1967 or 3002
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A.I2,3 Àrilhmetical Operations - Simple

I24. Now I will ask you to sofve 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

!25. How much is (allow 20 seconds per item): 3+4;

6+7 i 27 +8

126, How much is (allow 20 seconds per first two items,

40 seconds per last two): 7-4¡ 8-5¡ 44-I4i 3l'7
I27. I want you to count backwards from 50 to 1 by

three's líke this 50,47,44 | and so on. Start fron 50 and

substract 3 each time. (If subject makes error say: no it
is not ....., what is ..... (previous correct response) mi-

nus 3? Àltow 60 seconds).

A. ],3 MEMORY

No stimulus repetitions are allowed for any item in this
section.

À.13.1 The Learning Process - Series of Unrelated words

I28. 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 I word a second):

house, forest, cat, night, table, needle, pie. (Have sub-

ject recall as rnany of the words as possible. Go on to the

next trial if subject is unable to recaII another word after

a pause of 5 seconds since the last word was given). Say:
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You remembered ..... words out of the seven on that trial.
I am going to say the same words again and I vânt you to try
to reca}l as many as you are able to when I finish. !lor{'-

ever, before I begin, I want you to tell me, how many words

do you think you wiII remember this time. Remember you got

vrords out of seven on lhis last trial. (¡o this for

each trial until either the subject reaches the criterion of

two perfect trials ín a row or five trials).

À.13.2 Retention and Retrieval - Irnmediate Sensory Trace
Recal1

I29, I am going to show you a card with sone pictures on

it. You will have 10 seconds to examine it, and then I will
remove it and ask you to draw what you saw (tt5).

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): IittIe finger and index finger point up; rniddle

finger and index finger point up and form V; thumb and index

f inger form a circle.
L31. 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 !¡ords written on the card after I remove

it ( show M6, circle errors): house; mooni street; boy¡ wa-

ter.
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132. I want you to remember some vJords that I am going

to say: house, !ree, cat. Repeat then. Now look at this
picture. what do you see? (Present M7 and have subject de-

scribe the picture for 15 seconds). Now can you tel1 me,

what ¡vere 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. (rf incorrect say once before preceding:

Remember the words are man, hat, door). Now try to re¡nember

these r.rords: Iight, stove, cake. Please repeat these

words. Tell me, what were the three words I said first?
What were the three viords I said second?

l-34. Now I am going to read you a short story. I lrant

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 subjecl

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 hirnsef f white/and flew to the dove cote.,/ The doves

thoughtr/ he was one of them/and took hi¡n in.,/ 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 lhey did not recognize him,/and would not

âccept him.,/
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4.13.3 Logicat Memorizing - RecaIIing by Visual Aid

L35. Now I am going to show you sone pictures (Mf0,

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 thís picture later what would

you say? (nrompt if necessary). (el1or.¡ 5 seconds per pic-

ture for both administration and recall): M}O-energy;

Ml2-party; Ml3-happy; M14-family; Ml5-project.

À.14 INÎELLECTUÀL PROCESSES

4.14.1 Understanding Thematic P ic tures

136. Look carefully at this picture (N1 ) and tell me

what is happening in this picture?

137. I am going to show you so¡ne pictures. They are in

the wrong order. I want you to put them in the right order

so thaL they make sense. PLease try to put them in the

right order as guickly as you can and telI me when you are

finished. (Present N14-18 cards from the subject's left to

right in L-5 seguence. Time after placement of last card.

AIIow 60 seconds ) .

Scoring order, correct,/incorrect.

138. Time.

139. what is funny (foolish) about these pictures: dog;

winter; f i re.
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A.14.2 Understanding of Thematic Texts

140. Lislen carefully to the story I teII you. (cive

subject MB to read along). When I have finished f am goíng

to ask you some questions about it. (ellow subject to keep

the card).

The hen and the golden eggs.

À man had a hen that laid golden eggs. l{ishing to !o ob-

tain more gold without having to rvait for il, he kiIIed 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?

4.L4.3 Concept Fornation - pefinition

141.. Now I will say some words that I want you to de-

fine. What does the word "tab1e" mean? l,¡hat does the wotd

" island" nean ?

142, In what way are table and sofa alike? In what way

are âxe and saw alike?

143. what is the difference between a fox and a dog?

I,7hat is the difference between a stone and an egg?

À.L4,4 Concept Formation - Logical Relationships

L44. 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 nember 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. If we consider a table as a uhole, then the legs

wiII be a pârt of that whoLe. Can you t.el1 me what are the

parts of the whole knife?

4.14.5 Discursíve Reasoning - Elementary Arithmetical
Problems

For itens 147-149 hand card (N30-32) to the subject to fol-
Iow along while each problen is, read to the subject. Begin

timing after reading of the problem is cornpleted. Àllow 20

seconds for each problem.

147. Peter had 2 apples and John had 6 apples. How many

did they have together?

L48. Jane had 7 apples and gave 3. How many did she

have lef t?

149. t'tary 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 permissíon of the author, Rune S. Lundin.
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À.15 TCELÀNÐIC ÀDAPTÀTIONS

Most items were translâted directly, however there were

some exceptions to this. The items ¡,¡here adaptations were

made are listed below together with a description of the ad-

apatat i on .

Item 075. Here it was not possible to translate the

words direclly so it was tried to select words of similar
familíarity to children. Lundi (name of a familiar bird),
Hundur (dog) and Mundi (a nicknane of a man or renembered or

would).

Items 84-92. Here in some cases letters and words are

different from direct translation. Hor,rever 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 simiJ-ar famíIiarity to children as the Eng-

Iish words .

Item 105. Here translation h'as not direct except banana

(banani). The Icelandic words selected are the same length

as the English words and are very f arniliar to children:
gat=hole i bord=table i hoppa=junp.

Item 106. Here also faniliar words were selected of sim-

ilar lengLh 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.g.

match=eldspyta; cat=kottur; hedge= l inge rdi ).
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Items 110 and 111. Hêre familiar words were selected of

similar length as the English words, and involving similar

abilities for spelling (e.9. back and bakki; allt i einu=a11

of a sudden; sun= sol ) .

A. L6 LIST OF ITEMS NEEDED FOR ÀDMINISTRATION OF THE LNNBC-
RL

1) À tape recorder,/player and tape with recorded stimuli.
2) À stopwatch.

3) A blindfolder.
4) Pictures for items 18, 65, and 139.

5) A pencil ând paper.

6) For the tactile scale: a pencil with an eraser, â

cloth pin, a cornpass for two point discrimination, a coin

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

7) Christensen's cards: D1-4;

G]-3,6,8a,8b,9a,9b,9c,J-0,1-3,I4,22'24¡ H7-10,14,I7-28;

J1-6,8,29,30; RI-2,4-10,!8,20-23t L1 ,3,3.5,4,5i
M5-10,12-15¡ N1,l-4-18,30-32.
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ÀPPENÐIX B

Luria-Nebraska taugasá1fræðiprófiõ, staðIað á fslandi fyrir
börn 7 til 12 ára.

Jónas G. Halldórsson.
University of Manitoba. L984.

A.1 ATHUGUN OC VIÐTAL

Ef.tirf arandi atriði ætti að athugâ áöur en prófun hefst (hér

er gâgnlegt an nota segulband ti1 aõ gera sér belur grein

fyrir einkennum raddarinnar) :

Má1, útIit, samvinna, hvernig barnið ber sig, afstaöa tiI
umhverfi6ins, kækir, hreyfingar, útIit barnsins' svo sem

hirõing hárs og fata, andlitssvipur, sérkenni, samband barn-

sins við umhverfiõ og annað fólk, athafnir barnsins, hvað

það tekur sér fyrir hendur og hvaõa breytingum atferlið te-

kur. TaI og hugsanasamhengi, sjá1fkvæmni hugsana, hversu

vel viðeigandi þær eru og hvort samhengi þeirra er vel skil-
janJ.egt. Hve auõveldlega barnið lælur truflast, hugmyndâf-

Iug, hugsanas!ífla, oröaIeikir, rín, njryrðasrníõi, sterrnótun

og dæmi um frásagnarmál og lat er skrifað niður eõa tekið

upp á segutband.
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Geðbrígõi: kvíõi, þunglyndi, deyfõ, tortryggni, ótti, ár-

ásargirní, gIeði, skapstygg6, ákafi.
Romberg prófiõ: Barniõ er beðið að standa með hæla sarnan

og augu lokuõ. Ef barnið fer aõ hallast er það oft sett í

samband viõ skerta starfsemi Litla heilans eða

jafnvægiskerfisins. Missi barniõ jafnvægið og detti meðan á

prófinu stendur getur það bent til sjúkdóms eða skaõa sem

skert hefur afturhluta mænunnar (skyntaugar). Romberg prótiõ

er notaõ hér til að útilokâ mænuskernmd, en sl-ík skemmd getur

haft veruleg áhrif á árangur barnsins á vissum þáttum próf-

sins (t.d. hreyfistarfsemi ) .

A.2 VIÐTAL, VTTUNDARÁSTAND

A.2 .I Át tun

Spurõu eftirfarandi spurninga og skráõu eõa taktu upp á seg-

ulband svörin:

a) Hvað heitir þú?

b) Hvar ertu fæddur? Hvâõa bæ, o.s.frv.
c) Hvað heitir mamma þín?

d) Hvaõa dagur vikunnar er í dag?

e) Hvað er klukkan núna? SÍndu úr.

f) Hvað borðaðir þú i dagz en í gær?

g) Hvaða mánaõardag er Àðfangadagur jóIa?

h) Hvar åttu he ina?

i) Áttu systur eða bræður?

j) ¡¡ef ndu einn vín þinn.
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A.2.2 Það sem gerðÍst áõur og minningar um það

a) Hvaõ hét fyrsti kennarinn þinn?

b) Hvað gerir þú vanalega um helgar og á kvöIdinz

c) Hvað gerõir þú síðasta sumar?

d) Hvað fannst þér skemmtilegast að gera?

A.2.3 Afstaõa til umhverfisins

a) Hvernig Iíõir þér?

b) Hvar ertu núna og hvenær konstu hingað?

c) Hvaõ heita ömmur þínar?

d) Hver er ég, hefur þú hitt míg áõur?

e) Verður þú stundum illur? ''

f) Gengur þér eins vel viõ námiõ o9 áõur?

9) Finnst þér erfitt að gera hluti sem þú gazt áður?

h) Hvað meõ heima, leikur þú þér eins og vanalega? semur

þér jafn vel viõ vini og foreldra og áöur?

i) xoma vinir og foreldrar eins fram við þig nú og áõur?

A.2.4 Aõa lkvartan i r

a) Hvernig líður þéra

b) Hefur þú eitthvaõ að kvarta yfir? Finnst þér eins og

eilthvaõ sé að þér? Reyndu að útskj'ra þetta.
c) nt þú hefur verki, hvar eru þeir þá? sÍndu mér.

d) Finnst þér stundurn eins og eitthvað slæmt sé aõ fara

að gerast, þótt þú vilir ekki hvað þaõ er eõa hvers vegna

þaõ ætt i aõ gerast?
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e) Sefur þú vel, eins og venjulega, eõa rniklu meira en

ven j ulega?

f) Finnsl þér þú svengri og þyrstari en á6ur?

g) Hefur þú fundið undarlega lykt nÍlega, angraði það

þis?

À.2.5 ALmennar kvartanir

a) Fær6 þú oft höfuðverk, ef svo êF, hvers konar

höfuõverk, hvar (enni, hnakki, hIiðar).
b) Er þaö eini verkurinn sern þú færõ?

c) Sérðu allt sem þú horfir á, ef svo er ekkí, hvenær

byrjaõir þú að eÍga í pessum erfiðIeikum?

il) Heyrir þú i1Ia, ef svo er, hvenær byrjaði þaõ, er það

þitt eina vandamáI?

e) Finnst þér erfitt að byrja, þegar þú ætlar að gera

e i t thvað?

f) Ertu minnisgóður, er minniõ slakt (þ.e. gleymir þú því

sem þú 1est, því sem þú gerðir í gær, fyrir klukkutíma)z

g) Ertu venju fremur þreyttur?
h) Finnst þér erfitt að finna réttu oröin til að útskjrraa

i) Áttu erfiõara með aõ skrifa nú en áõur?

j) Gleymir þú því oft sem þú ætlar að fara að gera?
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A.2.6 Kvartanir um tímabundin sjúkdómseinkenni

a) Færðu stunduÍr ósjáIfráõa kippi í ákveõna 1íkamshluta?

b) Hefur þér stundum fundist sem þú sæir hluti, ef svo

er, hvernig voru þeir?
c) Þegar þú horfir á hluti breytã þeír þá stundum um

stærõ og lögun?

d) Þegar þú horfir á hluti viröast þeir þá stundum hal-

last til hIiõar eðâ færast upp og niður?

e) Hefur þér stundurn fundist sem þú heyrðir eitthvaõ þótt
enginn væri nærri, ef svo er, hverju Líktust þessi hIjóõ?

f) Breytast ì.ög stundum í hávaða?

A.2.7 Stöðug eõa versnandi sjúkdórnseinkenni

a) Finnur þú stundum lykt eða bragð að ástæõulausu?

b) Hefur þér fundist líkami þinn breytast, eins og hendur

og handleggir stækki eöa minnki, en aðrir hlutar 1íkamans?

A.2.8 Kvartanir um truflanir á flóknum ferlum

a) Áttu erfitt meõ að rata?

b) Áttu erfitt meõ að hátta og kIæða þi9?

c) Áttu erfí6ara en áður meõ skrift og lestur. Getur þú

sagt mér meira um þetta?

d) Áttu erfiðara en áõur með að skilja það sem fóIk segir

viõ þig? Átt erfitt meö aõ fytgjast með samtali (tala og

hlusta ) ?
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e) Rekur þig stundum í vörðurnar, áttu stundum erfitt með

aõ bera fram orð ?

f) Áttu erfitt meö reikning, hvað er sérstaklega erfitt
varõandi hann ?

A. 3 Æ/I SAGA

TiI að geta betur útstfrt niõurstöður taugasáIfræðilegrar

prófunar, og til aõ neta ástand einstaklingsins fyrir áfal1,

þá er mikilvægt aõ spyrja nákvæmlega um ævisöguleg atriði;
sannleiksgildi s1íkra upplÍsinga ætti áva11t aõ athuga ná-

nar, þegar þess er kostur.

A.3. L Fæðing og sjúkdórnssaga

a) ræõíng fyrir tímann.

b) Tækjum beitt við fæõingu eõa keisaraskuröur.

c) vanskapanir (t.d. klofin vör, klofinn hryggur).

d) Áverkar við fæðingu.

e) Meðfæddur vitsmunaskortur.

f) ofnæmissjúkdómar (asma, exem, o.s.frv. ).
g) raugasjúkdómar (myopathies, poliomyelitis, Littles

disease).

h) Höfuðáverki.

i ) Missir meõvitundar (yfirliõ, korna).

j ) rtogaköst.

k) S1ys.
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A.3.2

a)

sjúga

b)

c)

d)

e)

f)

s)

h)

i)

1)

kl

Taugave i kJ.unare í nkenn i
Minniháttar taugaveiklunareinkenni (t.d. naga neglur,

putta ) .

Fara yfírum á taugum (þunglyndi, æsingur).

stöõugur ótti.
Slööugar martrabir.

stööus þráhyggja.

Stöðug áráttutrugsÍki .

Kippi r I stam.

Hegðuna rva ndamá I (ögrun, slagsmá1, agavandamáI ) .

Andf élagslegt atf erIi.
Míga í sig, gera í buxur fram yfir þriggja ára aldur.

,4S i s Ieg tilfinningaleg vi6brögõ, geõofsaköst.

Per sónute i kae i nkenn i
ErfiðIeikar í samskiptum viõ önnur börn.

Erfiðleikar í skóIa.

Semur i 1la við systkini.
Feimni. til baka, hlédrægni.

Miklir dagdraumar.

Gr immd .

Slagsmá1, árásargirni.
Of virkni.
Vanvirkni.

Geðbrig6aríkur.

a)

b)

c)

d)

f)
h)

1,

j)
k)
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A.3 .4

a)

nun.

Ástand nú

Ástand alvarlegt, þörf á innlögn eða sérstakri urnön-

b) Ástand sem verõur ekki breytt.
c) Ástand hefur versnað.

d) Ástand hefur versnað ört (styttra en þrír mánuðir).

e) Ástand hefur versnað smátt og smátt (lengra en þrír
mánuõir).

f) Ástand hefur áður veriõ alvarlegt.
g) Ástand hefur ekki orði6 svo alvarlegt áõur.

h) Bati með vissum eftirköstum.

i) Bati án eftirkasta.
j ) Framför.

k) Engin f ramför ,

1) Àldur þegar ástand versnaði.

À.4 HREYFISÎARFSEMI (OO1-034)

4.4.1 Einfaldar hreyfingar, hendur (001-003)

0Ol-. Réttu f ra¡n hægri hendi með lófann upp eins og þú

værir aõ biõja mig að gefa þér eitthvaõ. Snertu síõan hvern

fingurgóminn á fætur öðrum með þumalfingrinun í pessari röð:

vísifingur, langatöng, baugfingur, litl-iputti, vísifingur,
o.s.frv. Gerõu þetta eins hrâtt og þú getur, ég te} hvaõ þú

getur gert þetta oft å t0 sek. (sÍndu barninu hvernig á aõ

gera og Iofaðu því að æfa sig nokkrum sinnum áöur en þú te-

kur tímann. Reyndu áva1lt aö ná fram bezta árangri. Vegna
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vanþroska barna yngri en 5,5 ára hreyfa þau oft einnig fin-
gur gagnstæörar handar um Ieiõ. Þessar aukahreyf ingar hafa

verið taldar vera á mörkum þess að vera óeölilegar eftir 5,5

ára aldurr 09 er þá gefin einkunnin 1).

002. sama og 001 nema hvað vinstri hendi er nú prófu6.

003. sama og aõ ofan, en nú eru báõar hendur prófaðar

samt ími s .

Takiö eftir hvort barnið sfnir eftirfarandi einkenni: a)

snertir fingurgóma í öfugri röð (litlifingur, baugfingur,

o.s.frv.), þrátt fyrir æfingu og leiðréttingu. Þetta er á

mörkurn þess að vera eðlilegt fyrir börn eldri en 6 ára, fær

einkunnina 1; og b) hreyfir aõra Iíkamshtuta af handahófi

urn leið og þaö snertir rétta fingurgóma, ef eldra en 6 ára,

einkunn 2 er gef in.

A.4.2 Hreyf i skyn, hendur (004-007)

OO4. Lokaðu augunum (bindiõ fyrir augun ef með þarf).
Ég ætIa aõ setja fingur þína í vissa stöðu. Þú átt a6 reyna

aõ ¡nuna nákvæm1ega hvernig fingurnir voru. (Hægri hönd,

láttu þumalfingur snerta litlafingur og mynda þanni9 hring,

haltu í 2 sek). Haltu hendinni út frá pér, réttu úr fingru-

num og sfndu mér svo hvernig fingurnir voru.

005. Sama og 004 nema nú vinstri hendi.

006. Lokaðu augunum og ger6u eins með hinni hendinni

eins og ég geri með þessa (vinstri þumalfingur er látinn

snerta löngutöng o9 haldið þannig í 2 sek)

-183-



007.

notuð.

Eins og 006 nema hvað hægri hendi barnsins er nú

4.4.3 Sjónrfmdarskipulag, hendur (008-014)

008. Gerõu eins og ég (taktu blÍant mil1i þuma1s og ví-
sifingurs, lófi snfr upp, haltu blfantinum sa¡nhliõa

borðplötunni. Einkunn byqgist á gráfutjötaa sen bliantur

barnsins víkur frá Iáréttu).
009. sana og 008 nema nú á blfanlurinn aõ vera

Ióðréttur.
O1O. sana og áõur en nú nyndar blfanturinn 45 gráðu horn

við bor6plötu.

011. Gerðu eins og ég (hægri hendi bendir á vinstra

auga). (Ef barniõ notar ranga hendi, en gerir annars rétt,
segðu við barniõ: nei, þetta er ekki rétt hendi, notaðu sömu

hendi og é9. Hægri-vinsLri ruglingur er aõeins talinn
óeðIilegur f.yrír 7 ára og eldri).

Ol-2, Sama og 011 nema hvað vinstri hendi bendir á hægra

auga. Ef þörf er á skal leiðrétta eins og í 01L.

013. Bentu á vinstra auga þitt meõ hægri hendi. (fyrir

börn yngri en 7 ára: bentu á fót ¡inn og snertu nef þitt).
Ol4. Snertu hægra eyra þitt með vinstri hendi. (nörn

yngri en 7 âraz snertu annan fótinn ne6 gagnstæõri hendi og

snertu nefiõ með hinni hendinni).
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A.4,4 Àflvirkt skipulag, hendur (015-018)

015. Leggðu hendurnar á borðiõ eins og ég (annar Iófinn

flatur og snfr niður, hin hendin kreppt og snfr líka niður).

Breyttu nú þannig að 1ófi kreppist en hnefi réttir úr sér á

sama tíma (Iófi-hnefi, Iófi-hnefi¡ o.s.frv.). Haltu áfram

að breyta stöðu handanna. Gerðu þetta eins ve1 og hratt og

þú geLur þangað til ég segi þér að hætta. (sÍndu barninu

hvernig á að gera og Ieyfðu því að æfa sig áöur en þú tekur

tímann. Hve oft breytist staða á L0 sek).

016. s1áõu nú taktinn, tvisvar meõ hægri hendi og einu

sinni rneõ vinstri hendi (s;indu hvernig á að gera). Haltu

áf rarn a6 sIá taktinn með jöfnum hreyf ingum þangaö til ég

segi þér aõ hætta. (L,eyfõu barninu að æfa sig áður en þú

tekur tímann. Hve oft á t0 sek).

017. Sana og 016 nema nú tvisvar neð vinstri og einu

sinni me6 hægri hendi.

018. Teiknaõu þessa mynd (Dl ) án þess aõ lyfta blÍanti-
num frá b1aõinu. (Hve lengi, hve vel gert, var blfantinum

Iyf t ) .

4.4.5 Einfaldar hreyfingar, nunnur (0f9-020)

019. 81ástu út kinnarnar (s;indu ef þarf).
O2O. Rektu út úr þér tunguna í áttina til mín þangaõ til

ég segi þér að hætta (barniõ verõur aõ geta haldið tungunni

úti a.m.k. 3 sek).
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A.4.6 Kjörvísi hreyfiathafna ( 021-032 )

O2I , Teiknaöu eins góõan hring og þú getur, án þess aõ

lyfta blfantinum frá blaðinu. (Leyfðu aðra tifraun ef

blfantinun er lyft áõur en lokið hefur verið við myndina.

(5*6 ára börn eíga líka aõ teikna upp á eigin spftur, en

nauðsynlegt kann að reynâst aõ sfna þeim fyrst hvernig á að

gera. Gæði myndarinnar).

022. Tími sem tók âõ teikna hring.

023, Sama og 021 en nú gæõi ferhyrnings.

024. Tími sem tók að teikna ferhyrning.

025. sama og 021" en nú gæõi þríhyrnings.
026. Tírni sem tók aõ teikna þríhyrning.
027. Teiknaðu þessa mynd eins vel og þú getur án þess aõ

Iyfta b1;iantinum frá blaðinu (D2). (cæði hringsins).

028. Tími sem tók að teikna hring.

029. Sama og 027 nema Ð3. Gæði ferhyrnings.

030. Tími sem tók að teikna ferhyrning.

031. Samâ og 027 nema D4. Gæõi þríhyrnings.
032. tími sem tók aõ teikna þríhyrning.

A.4.7 I',táIst jórn hreyf iathaf na ( 033-034 )

033. (r,áttu barniõ taka í hendi þína og segõu):

segi rautt kreistu þá hendi mína, en

gerðu ekki neitt ef ég segi grænt. Segõu: rautt,
grænt , rautt. (Hve margar vi Ilur ) .

Er eg

grænt I
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034. Ef ég banka einu sinni, lyftu þá upp hægri hendi.

Ef ég banka tvisvar, lyftu þá upp þeirri vinstri. (nf bar-

niõ veit ekki mun hægri og vinstri, segõu þá þetta er hægri

og þetta er vinstri, æfðu þetta). Bankaðu: I,2,I ,2. (Tala

viIlna).

À.5 HEYRNAR-HREYFI STARFSEMI (035-042)

4.5.1 Skynjun mismunandi tónhæðar (035)

035. Nú heyrir þú tvo tóna af segulbandi. Segõu mér

hvort tónarnir eru af sömu tónhæð eða af mismunandi tónhæ6.

(spitaõu bandiõ. Tónarnir eru: eins, mismunandi, eins, mis-

munandi, mismunandi. Tala villna) .

A.5.2 Líkt eftir mismunandi tónum og lögum (036-038)

036. Hlustâõu fyrst á þessa tóna og syngdu þá svo.

(Spilaðu bandiõ. Áõur en þriðja rö6in byrjar segðu þá: nú

muntu heyra þrjá tóna. Raõirnar eru: 1ágt-hátt, hátt-Iágt,
Iágt-hátt-lágt, háLt-lágt-hátt. Tala villna).

037. H1ustaðu á þetta lag og syngdu það svo fyrir mig.

(spitaðu bandið).

038. Syngdu fyrir mig: hann á afmæIi í dag.

À.5.3 Skynjun og nat hIjóðmerkja (039-040)

039. Hve mörg hljóõmerki heyrir þú núna?

diõ. Raõirnar eru 2,3 t2,3. Tala villna) .

(spi1aðu ban-
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040. Hve mörg h1jóðmerki heyrir þú núna í allt? Haltu

áfram að telja þangaõ tíl ég segi þér að hljóõmerkin séu

hætt. (ryrir börn yngri en 8 ára skal aðeins spila fyrstu

rööina, I hljóõmerki. Raðir 8,12. TaIa villna).

À.5.4 Hreyfileikni við að sIá !aktinn (041-042)

04L. Þú munt nú heyra takt á bandinu. Þegar því er

lokið átt þú að s1á sama lakt á borðinu með höndunum. (Spi-

Iaõu bandið. Ef barniõ er yngra en 6 ára getur verið að þú

þurfir að sfna barninu hvernig á að gera. Tala villna).
042, É9 ætfa aõ biðja þig að stá þennan takt nokkrum

sinnum. (ef barn er yngra en 7 ára, þarf e.t.v. að sÍna).

Raðir: slá tvisvar; s1á þrisvar; s1á tvisvar fast og

þrisvar laust. (Ef barnið er eldra en 6 ára á eingöngu að

segja því munnlega hvernig takturinn á að vera).

A.6 ,ÐRT HÚÐSKYNJUN OG HREYFISKYN (SNERTTSKYN) (043-058)

A.6.1 Húõskynjun (043-056)

Binda skal fyrir augu barnsins í eftirfarandi verkefnum.

Nota þarf blfant meõ strokleðri, títuprjón, sirkil meõ tvei-
mur jårnoddum, fimmkrónupening, Iyki1, strokleður,

bIaõak1emmu.

043. (ráttu barniõ sitja andspænis þér meõ hendurnar á

borðinu, Iófana upp). Segõu mér hvar ég snerti þig. (sner-

tu barnið með strokle6ri blfantsins, hægri og vinstri fingur

til skiptis. Sfni6 barninu: Iófí (L), frmhandleggur (F),
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öxf (ö), fingur (1-5, þumalfingur er 1 o.s.frv. Ef barniõ

virðist óvisst hvar ofangreindir Iíka¡nshlutar eru, 1áttu það

þá benda með gagnstæðri hendi og snerta stâðinn. Gagnlegt

er að láta barnið segja hvaõ þaõ nefnir fingurna áõur en þú

bíndur fyrir augu þess. Tala viIlna).
Rö6 H hendi: 1,F,3,5,L,2,Ö,4

Röõ v hendi I L,2,3,ö,5 ,4,F ,!
H hendi fjöldi villna,
044. v hendi fjöIdi vitfna.
045. snerti éS þis tneð höfði eða oddi prjónsins? (Sner-

tu handarbak viðkonandi handar annaõ hvort meõ oddi eða

höfõi prjónsins. Haltu snêrtingunni I sek. Snertu hendur

tiI skiptís.
Röð H hendi: o,H,o,o,H

Röð v hendis H,o,o,H,H

H hendi fjöIdi villna.
046. V hendi fjöIdi vil-1na.

047. nrfstu fast, 3 mm niður, meõ títuprjónshaus á bak

útntiðs barnsins. Segöu: þetta er fast. Þrfstu síðan

Iaust, 1 mm, og segðu: þetta er laust. Ef barniõ finnur

ekki muninn, æf6u þetta einu sinni enn. Segðu: snerti ég

þi9 núna fast eõa laust? Snertu hendur tiI skiptis.
Röõ H hendi: L,F,F,L

Röð V hendi: F,L,F,L

H hendi villufjö1di.
048. v hendi villufjöIdi.
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049. Hve marga odda finnur þú snerta þigz (Notaðu sir-
kiI, byrjaõu með einun oddi en lengdu síõan biliõ milli od-

danna un 5 mm í hvert skipti, snertu bak löngutangar

samhliða örmurn, þangað til þú hefur fundið greinimörk

tveggja odda. Prófa6u tiI skiptis hægri og vinstri hendi.

Prófaöu aftur greinímörkin meö því að snerta sama fingur af-

tur rneó einum oddi og síðan aftur með sama nillibili og

áöur. Haltu hverri snertingu í 2 sek, og láttu í pað minn-

sta Iíða 5 sek mi11i snertinga á sama sta6. Ef a6greining

er rétt í bæði skiptin pá má árytta aö greinimörk hafi veriö

fundin, ef seinni svörun var röng lengdu þá bilið. Hættu

þegar biliõ er orõið 25 mrn og aðgreining.er ekki rétt. Bil
milli odda H hendí.

050. V hendi bil milli odda.

05L. f hvora áttina strÍk ég upp eða niður handlegg

þinn? (strjúktu meõ efri enda sirkilsins 150 mm upp eða

niõur ytri hliõ handleggs barnsins. Til skiptis hægri og

vinstri.
Röð H handleggur: U,N

Röð v handleggur ! N,U

H handleggur tala rangra svarana.

052. v handleggur lala rangra svarana.

053. Ég mun nú teikna kross, þríhyrning eða hring á úfn-

Iiõ þinn. (sindu börnum yngri en 6 ára formin: þetta er

kross, þetta þríhyrningur, o.s.frv' ). Seg6u mér hvað ég

teikna núna. (Teiknaðu til skiptis á hægrÍ og vinstri úln-
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1ið myndir un 30 mm í pvermáI. Ekki má minna barnið á for-
rnin þrjú fyrr en það hefur svarað rangt einu sinni).

Röð H hendi: hringur, kross, þríhyrningur
Röõ v hendi: þríhyrningur, kross, hringur

H hendi tala vilIna.
054. v hendi tala villna.
055. Hvaða tölustafur er þetta? (Skrifaðu tötuna 3 Éyr-

ir börn eldrí en 6 âra, J. fyrir yngri börn. Til skiptis á

hægri og vinstri hendi). H hendi fjöIdi villna.
056. V hendi fjöfdi villna.

A.6.2 Þrívíddarskynhríf (057-058)

057. Segðu barninu aõ halda hægri Iófa fram og settu

fyrsta hlutinn á fingurna. Prófaðu til skiptis hægri og

vinstri hendi. Segðu: Þreyfaðu á þessum hlut og seg6u mér

svo nákvæmlega hvað þetta er. Ef barniõ segir peningur í

staö fimmkrónupeningur, eða klemma í stað bréfaklemna,

segðu: vertu nákvæmari. Taktu tímann fyrir hvern hlut'
Röð H hendi: f immkrónupeningur, 1ykiI1, strokleður, bré-

faklemma

Röð V hendi: strokleður, bréfaklemma, IykilI, fimmkrón-

upen i ngur

ll hendi villur.
058. V hendi villur.
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A.7 ÆRI STÀRFSEMI SJÓNAR (059-065)

A.7.1 Sjónskynjun, hlutir og myndir (059-062)

059. Hvað kallar þú þetta. (SÍndu barninu eftirfarandi
hluti, einn í einu¡ bljrant, gúmmí!eygju 09 firnmkrónupen-

ing). Taktu tímann fyrir hvern hlut.
Röð: blyantur, strokleöur, gúmmíteygja, fimmkrónupenin-

gur.

060. Hvað er þetta kallað? (SÍndu barninu eina mynd í

einu, spjöId Christansens: G1 ,G2,G3,G6).

061. Hvaõ eiga þessar myndir aõ sfna? (sÍndu barninu

eina mynd í einu, spjö]d christansens: G8a, GBb, G9a, G9b,

G9c, G10). Taktu tímann. Fjö1di viIlna.
062. Hvaða hluti sérðu á þessari mynd? (Spjöld Chris-

tansens, cl-3, c]4). Taktu tímann. Fjötdi viIIna.

A.7.2 Sjónskynjun rúmvíddar (063-065)

063. Horfðu á þessi pór hvaõ er líkt rneð þeirn og hvað er

óIíkt neð þeim? (spjald G22r BB, 44, IV VI). Tala villna.
064. Ég mun nú syna þér spjald í 10 sek. t¡orf õu vandle-

ga á pað því ég mun taka það í burtu og biðja þig aõ teikna

eftir minni, þaö sem þú sást. (spjöld G23 og G24. Rétt,

rangt, gæði nyndar ) .

065. Til vinstri á pessu blaði er ferhyrningur með lit-
Ium hring í einu horninu. Taktu eftir breiõu svörtu 1ínunni

á einni hIiõ ferhyrningsins. Brei6a Iínan er kölluõ grunn-

Iina. Horfðu nú á þessa fjóra ferhyrninga. Taktu eftir því
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að hver ferhyrningur hefur 1ítinn hring í einu horninu og

neðsta 1ínan er breiðari, grunnlínan. Einn af þessum fjórum

ferhyrningum er nákvæmlega eins og ferhyrningurinn lengst

t,i1 vinstri. Þegar grunnlínan snfr ekki niður, hljrtur fe-

rhyrningurinn að hafa snúist, en ef þú skoðar grunnlínuna og

hringinn Í einu horninu, átt pú aõ geta sagt ti1 um hver

hinna fjögurra ferhyrninga er eins og ferhyrningurinn lengst

ti1 vinstrí þótt hann hafi snúist. Þú sérö aõ það er bók-

stafur undír hverjum ferhyrningi, þú átt að draga hring um

stafinn sem er undir ferhyrningnum sem er eins og ferhyrnin-

gurinn lengst tiI vinstri. r.,,íttu nú á dæmi tvö. Þetta er

sams konar þraut en grunnlínan er á vinstri hIið ferhyrning-

sins. Til þess aõ leysa þrautina verður þú aõ snúa ferhyrn-

ingnurn í huganum svo að grunnlínan snúi niöur eins og á rét-

ta ferhyrningnum. Ferhyrningur B er rétti ferhyrningurinn

hér því ef þú snirð ferhyrningnum svo grunnlínan snúi niður

verður 1itli hringurinn í hægra horninu uppi alveg eins og

ferhyrningur B. Nú áLt þú aõ leysa þrautirnar sem eftir eru

á sama hátt meõ því aó draga hring um stafina undir rétlum

ferhyrningi eins og við gerðum. Gerõu þetta eins hratt og

þú getur en reyndu sant a6 gera allt rétt. Ef þú átt í

erfiõleikurn meõ eina þraut, geyrndu hana þá og reyndu aftur

seinna. (Bentu um leiõ oq þú útskirir. Taktu tímann. Tel-

du villur).
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A.8 MÁLSKYNJUN OG SKILNINGUR (066-083)

4.8.1 MáIh1jóðaheyrn, endurtekt og skrift (066-070)

Nú ætla ég aõ segja nokkur hfjóð. Ég vil að þú endurtakir

hvert hljóð upphátt nákvænJ.ega eins og þú heyrir þaõ og

síðan vi1 åg aõ þú skrifir þann staf í stafrófinu sem á viö

h1jóðiö. nf þú heyrir hrjóði6 t t.d. þá átt þú fyrsl a6

segja t og síðan skrifa stafinn t. Mundu fyrst að segja

hljóõið upphátt og síðan að skrifa stafinn sem á við

h1jóõiõ. (tlaf ðu í huga aõ flest börn undir 6 ára aldri

þekkja ekki stafina. Börn sem þekkja ekki stafina eõa þau

h1jóð sem eiga viõ þá rnå fyrst biðja að endurtaka hljóðiõ og

síõan aõ finna orõ sern byrjar með sama hljóði). T.d.:

Nefndu eitt orõ sem byrjar með sama h1jóõi og þú vârst að

segja, ef þú manst ekki eftir neinu orði rnáttu bara búa það

ri1. (villufjördi),
066. Segõu: buh; puh; muh

067. Skrifaðu stafinn sen á við h1jóðið sem þú heyrir
(eða segðu orð sem byrjar á sama hljóõi). Segðu: buh; puh;

muh

068. Nú æula ég aõ segja tvö hljóõ. Endurtaktu hljóðin

upphátt þegar ég hef sagt þau. Segðu: muh-puh; puh-suh;

buh-puh; duh-tuh; kuh-guh; ruh- luh

069. sö¡nu hljóð skrifuõ: m-pi p-s; b-p; d-tt k-g; r-I
070. Nú æt1a ég að segja þrjú hljóð. Þegar ég hef sagt

þau endurtaktu þau þá upphátt: bi-ba-bo; bi-bo-ba
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À.8.2 Málh1jóðaheyrn breytt tónhæð (071)

071. Nú ætla ég aö bera f rarn tvo stafi, segõu mér hvort

það er sami stafurinn eða tveir óIíkir stafir: b-p (í sömu

tónhæõ); b-b (í órínri tónhæ6)

4.8.3 Málskílningur og skilgreiningar (072)

072. Bentu á eflirtalda hluta líkana þíns: auga; nef;

eyra; olnboga; hné

4.8.4 Málski1ningur og áhrif endurtektar (073)

073. Nú vil ég að þú bendir á eftirtalda hluta líkama

þíns í sömu röõ og é9 tel þá upp. (Röðina má endurtaka einu

sinni áður en frammistaðan er metin). Seg6u: auga-nef-eyra-

auga-ne f

4.8.5 MáIskilninqur, val (074-075)

07+. (spjöId Christansens eru Iögõ frá vinstri ti1 hægri

fyrir framan viðfang, H7-H10 og HJ.4). Sfndu mér: appelsínu-

na; f löskuna; kertiö; skóinn

075. Hvaõ merkir orðið: Lundi; Hundur; Mundi

À.8.6 Skilningu, einfö1d fyrirrnæli (076-077)

076. (Legõu spjöld Christansens frá vinstri ti1 hægri

fyrir framan barnið, H17-H22). Segöu: Bentu á myndina sem

sf'n ir: vélritun; matná1stíma; sumar
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077. Settu hendina á höfuðið. Hver á þetta úr? Hver á

þennan hring? (Leqðu spjöId Christansens frá vinstri til-
hægri fyrir framan barni6, H23-H25). Hvað af þessu er notað

til að kveikja eld?

À.8.7 Skilningur, óvenjuleg fyrirmæli (078)

078. (spjöId Christensens H26-H27). segõu: Hér eru tvö

spjö1a annaõ grátt og hitt svart. (spjöldin Iö9õ fyrir fra-
man barniö og bent). a) Ef það er nótt núna bentu þá á gráa

spjatdi6, en ef þa6 er dagur núna bentu þá á svarta spjal-
diö. b) Ef það er dagur núna bentu þá á svarta spjaldíð en

ef það er nótt núna bentu þá á gráa spjaldiõ.

4.8.8 Rökrænt samhengi, forsetningar (079-080)

079. (r,eggõu blfant, tykil, og greiðu fyrir framan bar-

nið, sólarsinnis, svo" myndi príhyrning). Segðu: bentu á

blfantinn; bentu á lykilinn; bentu meõ lyklinum á blfantinn;
bentu með blfantinum á lykíIinn; bentu á blfantinn meö tyk-
Iinum; bentu á greiðuna meõ blfantinum.

080. Segõu: teiknaõu kross fyrir neðan hring; teiknaõu

hring hægra negin viõ kross.

À.8.9 Rökrænt samhengi, eignarfall (081)

081. (spjald Chrístansens lagt fram, H28). Segõu: Sfndu

mér með því að benda, hver er móõir dótturinnar? (Tími,

rétt-rangt ) .
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A.8.lO Rökrænt samhengi, samanburöur (082)

082. Hvor staðhæfingin er sönn: fluga er stærri en fíIl,
eõa fí11 er s!ærri en fluga? (tími, rétt-rangt).

(spjöId christansens eru nú Iö9õ fram, H26-H27). Segöu:

1íttu á þessi spjö1d, hvort er Ijósara?; hvort er ekki eins

ljóst og hitt?; hvort er dekkra?; hvort er ekki eins dökkt

og hit,t? (tími, rétt-rangt ) .

A.8.LI Rökrænt samhengi, snúið viõ (083)

083. Ef é9 segi: Pétur lamdi Jón, hvor meiddi sig þá?

Ef ég borðaði morgunmat eftir að ég sagaði spftuna, hvort

9erõi ég þá fyrst? (tími, rétt-rangt).

A.9 TJÁNING MÁLS (084-104)

A.9.1 rjáning má]h]jóöa (084-092)

084. Endurtaktu eftir mér ( se96u hvert hljóõ meõ venju-

legri rödd, ekki endurtaka) I ei; æi n; b; au

085. Endurtaktu eftir mér: spt þ; pI; stri ok

086. Enturtaktu eftir mér: sé-séð; tré-trekki
087. Endurtaktu eftir mér: hús; borði ep1 i; hárbursti;

skrúf járn; margorõur

088. Endurtaktu eftir mér: mat-fat-gati fat-nöf-feIi
fat-fe1-nöf ; hús-bolti-stó1lt bolti-stóI1-hús

089. (ryrir börn sem ekki hafa lært h1jóð stafa eõa eru

undir 6 ára aldri (fer eftir þeirri mennbun sen barnið hefur

hlotiõ) skallu nota hluli sem sfndir eru á spjöldum Chris-
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tansens sem byrja á sömu hljóõum og sÍnd eru hér fyrir neðan

og biðja barniõ að segja þessi hljóö. T.d. epli fyrir e,

bolli fyrir b. Ef barni6 kann hljóð stafãnnâ segðu: segðu

þau hljóð sem eiga við þessa stafi. spjald christansens

Jl). Segðu: lestu: a; i; m; b;

O9O. (Spjald J2). Segðu hljóöið sem á við þessa stafi:
spt þa; pl ; str; auk

09L. (lörn yngri en 8 ára, lestu og láttu þau endurta-

ka). Lestu eftirfarandi orð: sé-séð; tré-!rekki. (J3)

092. Lestu (endurtaktu) (.:+,J5,J6,J8): fat-sót-9iIt
hús-borð-epli ; hárbursti-skrúf járn-margor6uri gat-fat-mat

A,9.2 Endurtekt máIs, setningar (093)

093. Endurtaktu eftir mér (ekki endurtaka, merktu við

orõ sem ekki er munaõ): veðriõ er gott í dag; eplatréin uxu

í garðinum bakvið háa giröingu; veiõimaöurinn drap úlfinn í

úljaðri skógarins; húsiõ er a6 brenna, tunglið skín, kústu-

rinn er að sópa

À. 9,3 Nefnihlutverk máIs (094)

094. Hvaõ kallar ¡ú hlutinn sem þú notar til aõ laga á

þér hárið? Hvað kallar þú hlutinn sen sem segir þér hvernig

tíminn líður? Hvað kallar þú trlutinn sem ver þig gegn reg-

ni? (rími og villur),
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A.9.4 Frásagnarmát, ósjá1frátt mál (095-098)

095. Tetdu frå l upp í 20. (Börn yngri en 6 ára frá I
upp í tO. Hætta eftir eina villu eða 30 sek. tími, rétt-
rang t ) .

096. Teldu aftur á bak frá 20 niõur í 1, svona 20,!9,!8,

o.s.frv. aIIa leið niõur í 1. (Börn yngri en 6 ár L0-1.

vilrufjördi, rími ).
097. segðu upphált daga vikunnar, í réttri röð. (viI-

lut loIctl , t 1n1 ).
098. Segõu upphátt daga vikunnar aftur á bak, byrjaðu á

sunnudegi. (vilIufjöIdi, tími).

À.9.5 FrásagnarmáI, myndáreiti-endursögn ( 099-102 )

099. (J29) Hvað er að gerast á þessari mynd? (8yrjaðu

að taka tímann þegar þú hefur lokiõ viõ fyrirmælin, Ieyfðu

30 sek, en teldu aðeins orð sögð fyrstu 10 sek. Verkefni

sem þessi þar sem orð á tímaeiningu eru talin er bezt að

taka upp á segulband og leika þaõ síõan aftur þegar orð eru

talin. Tími sem það tekur að byrja aõ tala).
100. orðafjö1di fyrstu 10 sek

101. (J30) Láttu barniö hafa spjaldiõ. Ég ætla nú að

Iesa þessa stuttu sögu upphátt fyrir þig. Hlustaðu vel því

þegar ég hef lokið lestri sögunnar mun é9 taka spjaldiõ og

þú átt þá aö segja mér söguna með þínum eigin orðun. (eftir

fyrirmælin byrjaðu strax að taka tímann þegar þú hefur sagt:

byrja6u nú. Leyfõu barninu að tala í 30 sek).
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Pétur sem er 7 ára gamaIl fór i gær niõur aõ á að veiða.

Hann tók hundinn sinn Snata með sér. Âin hafði runni6 yfir
bakka sína því mikiõ hafði rignt. pétur rann til og datt í

djúpa ána. Hann mundi hafa drukknað ef hundurinn hefði ekki

stokkiö út í og hjálpað honum að ná landi. nyrjaðu nú.

(tími sem tekur aõ byrja aõ tala).
102. orõafjödi fyrstu 10 sek.

4.9.6 FrásagnarmáI, frumsögn ( 103-104 )

103. Haltu stutta ræõu um veðriõ. (Ef barniõ svarar: ég

veit ekki neitt un það, eða: ég get þaõ ekkí, segðu: segðu

bara þaõ sem þér finnst rétt. Byrjaðu aõ taka tímann um

Ìeiõ og þú hefur lokið fyirmælunum og leyfõu 30 sek. Tími

sem tekur að byrja ).
104. OrðafjöIdi fyrstu 10 sek.

Eftirfarandi þrír kaflar prófsins (skrift, festur og

reikningur) eru geróIíkir fyrir börn undir 5 ára aldri og

eldri börn. cakktu úr skugga um aö þú notir rétt verkefni

miðað við aldur barnsins. Gott er að skipuleggja verkefnin

áõur en prófun hefst.

À.10 SKRTFT (105-111)

4.10.1 HIjóõfræði1eg greining orða (105-106)

105. Hve margir stafir eru i: gâl; borõ; banani; hoppa.

(vilrufjö1di og tími ).
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106. Hver er annar stafurinn í orõinu gat? Hver er

fyrsti stafurinn í orõinu maður? Hver er þriöji stafurinn í

orõinu túndra? Hvaða stafur í orðinu stop kemur á eftir o?

Hvaõa stafur í orðinu syngja kemur á undan g? (viflufjöldi

og tími ) .

A.10.2 Forskrift og skrift, einfalt (107-108)

L07. Skrifaõu þessa sLafi meö eigin hendi.

notuð sem forskrift spjöId Christansens Kl. og K2.

t ími ) .

L08. Skrifaðu nafn þitt og föðurnafn. (rími,

ran gt )

(Hér eru

Villur,

rétt-

4.10.3 Skrifaõ eftir munnfegum fyrirmæIum (109-111)

109. Skrifaðu þessa staf.i: Fi Ti Ht L

110. Skrifaõu þessar samstöfur eöa orð: bai dai bakki;

pakki. (tími , viltur ) .

111. Skrifaðu nú þessi orõ og orõasambönd: (vilLa er

rangt skrifaö orð) fat-sóI-gaf; aJ.It í einu

A.11 LESTUR (112-118)

4.11.1 Tenging máttrt¡ófa í orð (112)

112. Hvaða h1jóõ mynda þessir stafir?t g-r-ô¡ p-I-æ;

t-e-i-n-n
s-
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À tI ?

113 .

lur ) .

114.

rangt ) .

Lestur, stafir (113-114)

Segõu mér hvað þú sérð (K4)¡ K,S,v,R,T. (rími, viI-

Hvern stafanna B, J eða S á .:óna (fímí, rétt-

À.11.3 Lestur, atkvæõi og orð (115-116)

115. Lestu þessi atkvæöi (xS): pó, kor, kra, spro, hrot.
( tími , villur).

116. Lestu þessi orõ (K6-K10): djús, brauõ, flugeldur,
fataskápur, gróðrarstía

4.11.4 Lestur, setningar og málsgreinar (117-118)

117. Lestu þessar setningar (RL8-22): maðurinn fór út aõ

gangai það eru blóm í garðinum; sólin rís í vestri; stráku-

rinn lagõist í rúmiõ af því að hún var mikið veik. (Villur,
tíni).

L18. Lestu þessa sögu upphátt (K23): (vitla er rângt

lesið orð, taktu tímann).

.lóni fannst góð epli sérstaklega ef þau voru stolin.
Einu sinni á dimmri nóttu fór hann inn í ávaxtagarö og tók

ávöxt sem hann hélt að væri epli og beit í hann. En þetta
var ekki epl i heldur óþroskuð pera og lausa framtönnin hans

Jóns sat föst í perunni. Nú stelur hann eplun eingöngu aõ

degi til.
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A.3.2 REIKNTNGSGETÀ (119-127)

À.12.1 Talnaskilningur ( 119-J-2J. )

119. Skrifaðu tölurnar sem ég segi (tími og villur):
7-9-3¡ 3-5-7i I7 og 7I; 69 o9 96; 27¡ 34; 158; 396; 9845.

I20. Leslu þessar tölur (spjö]d Ll, L3, L3,5 - sömu tö-
tur og í 119. tími , vi lJ.ur ) .

L2L. Þaõ eru þrjár tölur á pessu spjaldi (14). Tölurnar

byrja efst og enda neõst á spjaldinu. Lestu töluna sem tö-
lustafirnir í hverjum dá1ki sfna. (lími, viIlur). 158;

396; 1023.

A.12.2 Uppbygging talna, skilningur Q.22-I23)

122. Hvor talan er stærri: 17 eõa 68; 23 eõa 56i 189

eða 201? (tími og vil-1ur).
123. skoðâõu þetta spjald (L5) og sfndu mér meõ því að

benda hvor talan er stærri: 189 eða 201; 1967 eða 3002.

4.12. 3 léttur dæmareikningur (124-125)

I24. Reiknaõu eftirfarandi dæmi. Þú mátt nota b1í¡ant og

blaõ ef þú vilt. Hve mikið er: 3x3; 5x4¡ 7x8?

I25, Hve mikið er: 3 plús 4; 6 plús 7; 27 plús 8.

A.l2 , 4 Flóknari dænareikningvr (126-727')

126. Hve mikiõ er: 7-4¡ 8-5¡ 44-!4¡ 3l-7.
I27. Teldu aftur á bak frá 50 meõ þriggja tölustafa mil-

1ibili svona 50, 47, "44, o.s.frv. Byrjaðu á SO og dragõu 3
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frá í hvert skipti. (Ef barnið gerir villu segõu: nei þaõ

er ekki --t hvaõ er -- (síðasta tala á undan) mínus 3?

(rími o9 villur ) .

A.13 MrNNr (r.28-135)

4.L3.1 Námsferliõ, röõ óskildra orða (128)

728, É9 mun nú segja 7 orõ. Þegar ég hef sagt þau átt

þú að endurtaka eins mörg þessara oröa og þú getur munað.

Segðu (eitt orð á sek): hús, skógur, köttur, nótt, borõ,

nál, kaka. Láttu barnið endurtaka eins mörg orõ og þaõ man.

Byrjaðu næstu tilraun ef barnið getur ekki munaõ annað orð 5

sek eftir að síõasta orð var sagt. Segõu nú: þú mundir --
orõ af 7 í þessari tilraun. Ég ætla nú að endurtaka þessi 7

orð og þegar ég hef lokiõ því átt þú aõ reyna að munâ og

segja mér eins mörg þessara orða og þú mögulega getur. Áöur

en við byrjum aftur, hve mörg orð heldur þú að þú komir til
með aõ muna í þessari tilraun? Mundu að þú mundir -- orð af

7 í síõustu tilraun. Segõu það sama í hverri tilraun þar

ti1 barnið endurtekur ötI oröin rétt tvær tilraunir i röõ,

eða þar tit þú befur gert 5 tiLraunir. ViIIur og spå. TaIa

viLlna í öllum tilraunum samanlagt.

À.13.2 tlinni.sgeymd, endurheimt úr skynminni (129-134)

129. Núna ætla ég aö sina þér spjald meõ nokkrum myndum

â, Þú færð 10 sek til aõ skoõa það. síðan tek ég spjaldiõ

í burtu og bið þig að teikna myndirnar sem þú sást eftir
minni (M5). vi 11ur .
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L3O. Ég mun nú setja hendur mínar í Þrjár stellingar.
Þú átt að muna þessar stel).ingar því ég mun síõan bi6ja þig

að gera eins rneð þínum .höndum. (Notaðu sömu hendina fyrir
allar þrjár stöõurnar, hver staða á aõ taka 2 sek, myndaðu

síðan strax næstu stöõu. Barníð má nota annaõ hvorl hægri

eða vinstri hendi, að eigin va1i. Tala villna).
i-31. É9 mun nú sina þér spjald (M6). Þú færð 5 sek til

að skoõa þaö. síðan tek ég það í burtu. Þú átt aö endurta-

ka orðin sem á spjaldinu standa, þegar ég hef tekið spjaldiõ

í burtu. Orõin eru: hús, tung1, gata, strákurr vatn. (tala

orða sem vantar ) .

132. Þú átt nú aõ muna nokkur orð sem ég segi: hús, !ré,
köttur. Endurtaktu þau nú. i,íttu nú á ¡essa mynd (M7), af

hverju er hún? (sindu barninu myndina og }áttu þaõ lfsa

henni í 15 sek). Getur þú nú munað orõin sem ég bað þig aõ

muna?

133. Nú ætla ég að segja nokkur orð og þú átt aö reyna

aõ muna þau: maöur, hattur, dyr. Endurtaktu þessi orõ up-

phátt. (Ef barnið endurtekur ekki rétt segõu: mundu að

oröin eru maður, hattur, dyr). Reyndu nú að muna eftirfar-
andi orð: 1jós, ofn, kaka. Endurtaktu þessi orð fyrir mig.

Hver voru or6in þrjú sern é9 bað þig að muna fyrsl? (Maöur,

hattur, dyr). Hvaõa þrjú orð bað éS þíS svo að muna?

(rjós, ofn, kaka). TaIa orða sem vantaði.

134. Nú ætta ég að lesa stutta sögu fyrir þig. Hlustaðu

vel því þegar é9 er búinn að lesa söguna ætla ég að biõja
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þig að endurtaka söquna eða allt sem þú manst úr henni.

(Lestu eflirfarandí sem einnig er á M9, biddu síõan barniõ

aõ segja söguna).

Krákan og dúfurnar.

Kráka ein heyrði,/að dúfurnar hefõu nóg að éta.,/ ¡trákan

máIaði si9 hvíta,/og flaug að dúfnakofanum./ oúfurnar héldu,/

aõ krákan væri dufa/og hleyptu henni ínn í kof ann.,/ nn krá-

kan gætti ekki að sér og krunkaði/eins og krákur gera./ pâ

uppgötvuðu dúfurnar að hún var kráka,/og köstuõu henni út.,/
uún fór til baka tiL hinna krákanna,,/ en þær þekktu hana

ekki,/og ráku hana í burtu.,/ (ttve rnörg meiriháttar atríõi rnan

barni6 ekki ) .

À.13.3 endurheimt með sjónrænni hjálp (135)

135. Nú æt1a ég að sfna þér nokkrar rnyndl.r (M10,

M12-15). Um leið og é9 sfni þér hverja mynd mun ég segja

eitt orð. Þegar ég hef sfnt þér allar myndirnar mun ég sfna

þér þær aftur og þá átt þú að segja mér orðið sem á víð

hverja mynd. T.d. ég sÍni þér þessa mynd (M10) og segi

orka, hvað myndir þú þá segja ef ég sfndi þér þessa mynd

seinna? Þú færõ 5 sek til aõ sko6a hverja mynd. (Leyfõu

barninu líka 5 sek ti1 unhugsunar um hverja mynd þegar það á

aö nefna rétt orð). M10 er orkai M12 er veizla; M13 er ham-

ingjusamur; Ml4 er fjölsky1da; Ml5 er verkefni. (TaIa rang-

ra svarana).
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A.I4 VITSMUNALEGÀR ATHAFNIR (136-149)

4.14.1 Skitningur á myndefni (136-139)

L36. Skoõaõu þessa mynd vandlega, hvaõ er aõ gerast á

myndinni? (NI) Tíni og svar.

L37. Nú ætla ég aõ sina þér nokkrar myndir sem ekki eru

í réttri röð. Reyndu að raõa myndunum í rétta röð svo að

þær segi sögu. Raðaðu þeim í rétta röð eins hratt og þú

getur 09 seg6u mér þegar þú ert búinn. (Legðu spjöld N14-18

fyrir framan barniõ frá hæ9ri til vinstri í röõinni L-5.

Taktu tímann þegar þú hefur lagt síðasta spjaldiõ niður.

nét t- rangt ) .

138. Tími sem tók að raõa spjöIdunum.

139. Hvaö er skrítið eõa öðruvísi en þaõ á aö vera á

þessum myndum? Hundur; vetur; eldur. Vi1lur,

A.I4,2 Skilníngur á sögu (140)

l-40. Hlusta6u vel á söguna sem ég segi þér núna. (ráttu

barniõ hafa spjald M8 til að lesa meõ). Þegar ég hef lesið
söguna mun ég spyrja þiS nokkurra spurninga um söguna.

(Leyfõu barninu að halda spjatdinu).
Hænan og gulleggin.

Maður einn átti hænu sem veipti guJ.leggjum. Manninn lan-

gaði ti1 að eignast meira gull en gal ekki beðið eftir því

svo hann drap hænuna. En hann fann ekkerl gulI inni í hen-

ni, þetta var bara venjuJ.eg hæna að innan.
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Hvað gerðí maõurinn? Gerõi rnaðurinn rétt,? Hvaõ getun

viõ lært af þessari sögu?

À.14.3 Hugtakamyndun, ski Igre in ín9 (141)

141. Nú mun ég segja nokkur orð og þú átt að skílgreina

þau: Hvað merkir orðið borõ? tlvað merkir orðiõ eyja?

4.L4.4 Hugtakamyndun, samanburður og skilgreiníngar
(142-r.43 )

142. Hvað er svipað með borõi og sófa? Hvaõ er líkt meõ

öxi og sög?

143. Hver er munurinn á ref og hund? Hver er munurinn á

steini og eqgi?

4.14.5 Hugtakamyndun, rökræn tengsli (144-146)

744. Orði6 borð tilheyrir hópi hluta sem kallaður er

húsgögn. Hvaða hópi titheyrir orõiö rós? Hvaða hópi tiI-
heyrir oröiõ hákarl?

145. Ef viõ köI1um dÍr hóp þá tilheyrâ hross þeim hópi.

Hross eru meðIimir hópsins d;ir. Nefndu dæmi un meðlimi hóp-

sins ökutæki. Nefndu dæmi um meõlimi hópsins verkfæri.

146. Ef við lítum á borð sem eina heild þá eru fætur

borõsins hlutar af heildinni borõ. Getur þú sagt mér hver-

jir eru hlutar af heildinni hnífur?
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À.L4.6 Létt orðadæmi, hugarreíkningur (147-149)

I47. (N30) pétur á 2 epli en Jón á 6 epti. Hve nörg

epli eiga þeir samanlagt?

148. (N31) Birna átti 7 epli en gaf 3 epIi. Hve mörg

epli átti rirna þá eftír?
149. (N32) Hanna átti fjöqur epli og Hildur åtti tvei-

mur eplum meira en Hannâ. Hve mörg epli áttu þær samanlagt?

ENDI R
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APPENÐIX C

8.1 LETTER TO PARENTS

Dear Parents,

Mr. Jonas G. HaLldorsson is a forner teacher and current-

ly a nastêr's student in school. psychology. He is currently
studying at the University of Maniloba 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 lhe adaptation for Icelandic school children of a

psychological test assessing basic learning ski11s. Such a

test wil-1 help teachers of children with learning disabili-
ties decide what remedial t.eaching methods wiIl help them

most.

In order to adapt a test for reliable assessnent of chil-
dren i! 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 broad 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 confidentiat
(i.e. not communicated to school authorities, medical perso-

ne11 or anyone else). The children's identities wiIl be
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hidden by code numbers. The ethics committee of your school

district has approved of this research project.

The test will be administered individually at the chiLd's

school during hís/her school hours. Testing lakes about 2,5

hours ( including several rest periods). The test assesses

basic language and perceptual-motor skills. Children usual-

Iy 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 of the test will be presented lo 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 wel-come the participation of your

child in this study. Mr. Halldorsson would be nost grate-

fuI for your cooperation.

Sincerely Your s ,

Pr inc ipal' s S i gnature.
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ÀPPENDIX C

8.1 BRÉF TIL FORELDRA

Kæru forefdrar.
Ég heiti Jónas c. Halldórsson og er fyrrverandi kennari

en vinn nú að M.À. prófi í skóIasáIfræõi. É9 er viö Háskó-

lann í Manitoba í Kanada. Àõalleiðbeinandi ninn þar er Dr.

Eduard H. Schludermann prófessor í próunar og taugasá1fræõi

viö sá1fræõideilit háskótans. M.À. rannsókn mín felur í sér

aðIögun sálfræðilegs prófs fyrir íslenzk skóIabörn. Próf

þetta sem metur grundvallar námshæfileika barna mun koma til
meõ aõ hjáIpa kennurum barna sem eiga við námserfiõIeika að

stríõa, aõ ákveða hvers konar hjálparkennsla er gagnlegust.

Til þess að aõlaga próf sem þetta og gera þaõ að

áreiðanlegu tæki viõ nat nánshæfileika er nauðsynlegt að

vita hvernig venjuleg börn á vissum aldri standa sig á pró-

finu. f þessari rannsókn er Iögð áherzLa å að bera saman

aldursflokka fremur en hæfni einstakra barna. Engar

ákvarðanir hvorki hvaö varðar nám barnsins né

Iæknisfræõilegar verõa leknar meõ tilliti ti1 árangurs barns

þíns á prófinu. Fariõ verður með árangur hvers barns sem

algert trúnaðarrnáI (p.e. hvorki skólayfirvöIdum, hjúkrunar-

fó]ki, né neinum öõrum verður greint frá árangri einstakra
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barna). Nöfn barna verða falin me6 töIum. Fræðsluráð hefur

nú pegar sarnþykkt að þessi rannsókn fari fram í Reykjavík og

skóIastjóri hefur leyft aö börn ver6i prófu6 í þessum skóIa

að fengnu leyfi foreldra og barna.

Börn verõa prófuð í venjulegum skóIatíma í húsnæði sen

skóIinn lætur í té. Prófun tekur 1-2 klukkutíma (hér er

reiknaö meõ þeim hvíldartíma sem þörf kann aõ reynast á).

Prófíõ metur grundvallar má1 og skynjunar-hreyfi hæfileika.

f flestum tilvikum finnst börnum gaman að taka þetta próf.

cerðu svo ve1 að gefa til kynna hvort þú gefur eða gefur

ekki samþykki þitt ti1 að barn þítt taki þátt í þessari

rannsókn.

Að rannsókn lokinni ver6ur staõfærõ íslensk útgáta af

þessu prófi kynnt fyrir kennurum og skóIasá1fræðingum hér á

landi. Þessír aõilar hafa reyndar nú pegar sfnt þessu prófi

áhuga og telja það gefa mjög gagnlegar upplfsingar við

ákvöröun hjálparkennslu barna sem eiga viõ námserfið1eika aõ

stríõa. Áætlaõ er að 1júka prófunum fyrir J.. nóvember 1983.

Ég met það mikils ef barn þitt getur tekiõ þátt í þessarí

rannsókn á gótu samstarfi byggist árangur rannsóknarinnar.

Með beztu óskum og þakklæti.
.lóna s G. HaIIdórsson (sign)

Ég samþykki að barn miLt taki þátt í þessarí rannsókn.

Ég samþykki ekki aö barn mitt taki þátt í þessari rann-

sókn.

Foreldrar (sign)

-213-



Geri6 svo vel að sendâ bréfið aftur !í1 skólans meõ bar-

ninu se¡n f yrst.
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ÀPPENDIX D

1 SKÓLAR SEM PRÓFÀÐ VÀR f

( 07 ) MeIaskó1inn.

(01) Austurbæj a r skóI inn.
(02) ¡tlíðaskó1inn.
( O6) Laugarnesskólinn.

(04) Hvassaleitisskólinn.
( 03 ) Hólabrekkuskó1ínn.

(08 ) seljaskó1inn.
(09) SnælandsskóL i nn.

(05) rópavogsskó1inn.

(10) ví ð i stâöas kóI inn.

Code number of school within brackets.
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ÀPPENDIX E

C.I CODES FOR CHILDREN IN THE STÀNDÀRÐIZÀTION SÀMPLE

I-07-I-12-2-I]- (9 numbers in all)
a) The first "l-" neans normal (2 is LD, 3 is BD).

b) "07" means seven years old (age levels fron 7-12).

c) 'L2u is the school code (from 0t-99).

d) u2u is the class code (for that school and age-Ieveli

trom I-9).
e) "L1" is the individual code (number assigned to each

individual in a particular cLass (from 01-99).

The code number above 107112211 indicates a nornal, seven

year old, male chitd; in a school which has been assigned

the code number l-2¡ in class nunber 2; and the child has

been assigned the number 11 in thât pârticuLâr c1ass.

C.2 COÐES FOR LD ÀND BD CHILDREN

2-10-L-50-I-11 (9 numbers in aII)
a) "2" means learning disabled child (3 is brain dam-

aged, 1 is norma I ) .

b) "10" indicates age-leve1.

c) "50" indicastes the Department of School Psychology

lhe chíld was referred from for testing (50-59).
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d) ul-u 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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Àppendtx H

i YEAR-010 B0YS Têbles to lransforû Rårt
ScêIe Scores 1nÈo T-Scorea

scALE-i 01 02 03 {4 0t 0ó 07 08 09 l0 11 12 l3 14

r,09 1,30 t.ó9 1.86 ¡.3t 1.47 3,06 3.2t 2.83 l,9l 2,18 l.¡8 1,73 l,l2
,,07 1.28 t,óA l,8l r,34 1,45 3,0? 3,21 2,79 t.89 2.'¡ 1,¡6 r,7r 1,10

1,06 t,?i l.òt l.8t t.3t t,43 2,98 3,17 ?,75 1.8Ê 2.12 1,34 1.69 1.09

¡,04 1.23 r.59 r,7S 1.29 1,40 2.i4 1,t7 2,72 1.84 2,09 1.32 l.ó7 1.07

1.03 r.20 1.5ó 1.75 t.2ó 1.38 2,t0 3,06 ?.óB t.8? 2,0È 1,30 r,Àr r,06
1,01 r,lB r.5r 1,73 1.21 t.3ó 2.SÉ 3,00 2.ó4 l,B0 2,04 t.?8 t,Á3 t,04
.9î 

',1ó 
1.50 t.70 1.22 t,¡4 2,Bl ?,94 2.ó0 1,77 !.01 1,2É l.6l 1.02

,e8 r.13 1,47 t.ò7 l.l9 l.12 ?,77 2,88 2,5ó t,?5 1,98 1,24 r,59 l,0t
.9t Ltl t.13 1,ó4 t.li i.29 2.73 ?,8¡ ?.53 r.7¡ r,9¡ 1.22 1.57 .e9

,95 1,(8 t.f0 l.¿2 t.lt 1.27 2.b9 2,77 2,4q 1,70 1,9? 1,20 1,55 ,tS
.93 1.0È 1.37 t,59 ¡.12 1,23 2.Á5 2,71 2.ts l.À8 1.89 l.rB r.:3 .9ó

,91 l,(4 LJ4 L56 Lltì l.l¡ 2.tl 2,ó5 2,4, 1,66 l.Bó 1.,¿ l.:l ,?4

,90 t,0l t.3l t.54 ,.{7 1.2t 2,37 2,19 2.11 1.Åt 1.83 Ll4 1.49 ,93

.88 ,99 t,?i t,51 1,05 l.lB 2.5¡ ?.54 2.1{ 1.ót LS0 l,l2 1,47 .91

,87 ,9b t,24 t.4S 1,02 Lt6 ?.49 2,48 2,30 1,59 1.t7 1,10 1,45 ,90

.85 .9,f 1.21 1,4ó 1.00 1,14 2,45 2,42 2,26 l,5i 1.75 1.08 1,43 ,88

.8L9? r.l8 t.4¡ ,98 t.t? 2.40 2.¡À ?,2? 
',34 

t.i2 r,0Å l,4l .8ò

.82 .89 t,l5 t.40 ,95 1,10 ?,36 2.30 2,lS i.52 t,É9 1,04 t,39 ,85

,80 ,87 1,t1 1.37 ,93 t,0i 2,32 2,2t 2,t1 I.50 l.óò 1.02 l.¡? .81

,79 ,84 t.0B r,35 ,90 1.05 ?.28 ?,t9 2.lt 1,17 r.Å¡ 1,00 1.35 .8t
.i7 .82 1,05 1.32 .8€ l,0t 2,?4 2.1¡ 2.0? 1,45 t.60 ,?8 1,33 .80

,75 ,80 l.(r2 1,29 ,Bó l,0l ?,20 ?,07 2,01 1.43 1.57 ,9È l,3l .78

,14 ,71 ,99 ¡.27 ,83 ,99 ?,tA ?,iìl 1,99 1.40 1,34 .94 1,29 .77

,72 ,75 .95 t.24 ,81 .9ô 2,12 1.9ð 1.96 l,39 t. ,9? t,27 ,7:
,11 ,12 ,9? t,zt ,78 ,94 2.08 1,90 1.92 1,3ó l,4B ,9r) l,?t ,74

,69 ,70 .89 Lt9 ,?ó ,9? r,04 i,84 l.88 i,¡4 t,46 ,88 1.23 .7?

.67 .À9 ,86 l.tó .74 .90 t.99 1,78 1,84 t,¡l 1.43 .Sò l.2t .70

,6ó ,À5 .83 t.13 .71 .88 1,95 l.i2 t.80 1,29 t.40 .84 1,19 ,é9

.¡4 ,t3 ,79 l.t0 ,Á9 .8i l,91 1,¡7 1,7i t,2i l.¡7 .82 l.l7 ,¿7

,À3 .6(r ,7t l,0B ,6Á ,81 LBi l.61 1,73 1,24 1.34 ,80 Ll5 ,óÁ

,Èt ,58 .i3 1.{5 ,64 .€1 l,8i 1,55 1,69 t,22 l.3l .78 l,l3 ,ò4

,59 ,5ó .70 t,0? .ó? ,79 1.79 t,49 t.ó5 l,?0 t.r8 .ió Ltt .ó?

.58 ,53 ,ò7 1,00 .59 .i7 l.i5 1,{t 1.ól l.t7 1.25 .74 t.09 ,Àl

.5¡ ,5t .ó3 ,97 .31 ,74 l,il t.sB 1.58 l,l5 t.22 .72 1.07 .51

.55 .48 ,60 ,94 ,54 ,72 1.67 1,3? 1,34 l,l3 t,19 ,7(r 1.05 .58

.53 ,{ó .57 .92 ,52 .jn 1,Á3 I.26 t,50 t, l.17 .ô8 1,03 ,5¿

,5t ,44 .34 .89 .50 ,t8 1.58 1,20 1.1À t,0E t,t4 ,ßò l. .54

,50 ,41 .51 ,8ó ,4i .óÈ 1,54 Ll4 1.4! 
',0ó 

l,'! .È4 .99 .53
,48 ,39 ,47 ,83 .45 .63 

',50 
r,09 1.59 t.0{ r.0B .Á2 .e7 ,51

,47 .3ó .44 ,81 ,4: .ót t,46 l,0l t.ts 
'.0f 

,,05 .À0 ,95 .50

.45 ,3{ ,41 ,?8 ,40 .59 t.42 ,97 t.3r .99 1.02 .58 .9¡ ,aS

,43 ,32 ,38 ,is ,38 ,57 1,38 ,9t l.2i .97 ,t9 .56 ,91 .4ó

,12 ,29 ,ti ,i3 .¡f ,55 t.34 ,8t 1,23 ,9{ ,9Ê ,54 .89 .45

.40 ,?7 ,31 .70 ,33 ,52 1.30 .80 1,20 .92 ,93 .5? ,87 ,4¡
,39 ,24 .?8 ,ó7 ,30 .50 t,2ó ,71 l.16 .90 .90 .50 .85 .4?

,11 .22 ,28 .É5 ,28 .48 1.22 .ó8 l. t2 .8S ,BB , {8 .83 .{0
,31 ,20 ,22 ,62 ,26 ,46 t.l7 ,62 r.08 .85 .Bs .r¿ .81 .38

,34 , t? ,19 .59 ,23 .44 Lt3 .56 t,04 ,83 ,82 .44 .79 ,¡7
.¡, ,15 .15 .5Å .21 .41 1,09 .51 t.0l .01 .i9 .42 .ii ,35

.31 ,'2 .l? .:4 .18 ,39 1,05 ,45 .97 ,78 .7ó .r0 ,75 ,¡4
,2ç ,10 .ûr ,51 .tÀ .37 1,0i ,39 ,93 ,7ß ,73 ,3t ,it ,32
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88.001
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8ò,00ì
85,00i
84, {l0 i
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7ó.001

75,(01

i4.mi
it,00 i

72,((] i

7l,0(ri
70,út,l
¡9.0ci
ó8,00 |

ó?. ù0 |

Áó, (rù |

¡5.(0i
a4,0c i

ó3. ù(i

Èl,0trl
ó0,{0i
59.001

58.0{ |

s7.00 i

Sé, ('(r I

54,00 i

53.00i
52.00 i

5l,00ì
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48,00r
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YEAR-OLD 6IRLS

scALÊ-) 0l 02 0l 0{ 0: 06 07 0B 01 t0 l1 12 13 1l

2.05 2.2ó l.-11 1.5¡ 1.0ó

2.02 2,23 1,32 l,ãl 1,05

t,99 2,20 1.30 1.19 1,03

1.9ó 2,17 1.29 r,4B 1.02

1,93 2,14 t.27 1.4ó 1.00

,.90 2.12 1,25 1.44 ,99

1,87 2.09 1,23 1.12 ,97

l.B4 2,0Á l.2l 1,40 .9ó

1,8, 2,0r l.?0 1,39 '91
1,78 2,00 l.18 1.37 ,9¡
t.i5 1,97 t.lË 1,3s ,91

r.7! r.94 l,'{ 1,33 .90

1.69 t,9t 1.12 l.3l .88

t.óå r,88 l.rt 1.3( ,87

t.63 t,€9 1.09 1,28 .85

t.60 l,83 1,07 1,2È ,84

1,5i 1,8(ì 1,05 1,24 ,S2

1,54 t.i? 1.03 t,2t .81

1.5, 1.74 1.02 l,2l ,79

t.tB i,7t 1.00 l.l9 ,78

1.45 l.6S .98 l.17 .7É

1,4? 1.65 ,9ó L15 .i5
t,t9 1.À2 .94 1.13 ,73

1,36 1.59 ,9.1 1,12 '7?
r,3t 1,56 .91 l.l0 .70

t,30 1.54 ,89 l.0B ,ó9

1.27 t.5l .8i 1.06 .¡i
L24 t,4B ,8: l,(4 'óó
1.?1 1,45 ,84 l,{3 'ól
Lt8 1,42 ,B? l,0l ,ó¡
t.l¡ 1,,39 ,8(r .99 ,61

t,l? 1,1Å ,78 ,97 .60

1,09 t.$ ,iÁ .95 ,58

l.(ìò 1,30 .i5 .94 ,57

1,03 1.27 ,73 ,92 ,55

1.00 ,.25 ,71 .90 .5,1

.97 1.22 .69 ,88 .5?

.91 1.19 ,67 ,86 ,51

,9t t.tÀ .6À ,85 .49

,89 l.t3 ,ô4 .93 '48
.€5 l.l0 .ó? .81 .46

,82 1.07 ,¿0 .79 .45

.79 1.04 ,58 .7i .43

.7ó l.0l .57 ,7ó ,42

.i3 .98 ,55 ,i4 ,¡0

.70 .9À ,51 .72 .39

.òl ,93 .51 'i(r .37

.64 .90 .49 .ÁS ,3À

.ól .€i .48 .È7 .34

.58 .84 ,4ó ,65 ,33

,r5 ,Br ,.t4 .À¡ .¡l

2.7¿

2,10

2,67

?.É4

2,bt

2,51

?,51

2.48

2, tó

2.25 2.1ò ?,3û

2.2t 2,ll 2.26
2,t7 2,(8 2,23

2,12 7,ul 2,20

?.08 r,9ó ?.r7
2.04 t,9t 2,l4
2.00 1.8ó ?,l l
t, ç6 t,81 2,08

t,9l f.ió 2,05

t. s7 1,i t 2.(r?

1.83 l.Éó 1.99

1.79 l,61 1.9:
l.i5 1.5ó L9'
!. i(r l,Ei l,89
l,óÈ 1,4ó 1.86

t.62 1,41 l, S3

t,58 Ltó 1,80

1,54 1, ¡l l.i7
l,49 t,2Á 1.74

1.45 1.21 f ,il
1,4t l.lÉ I.ó8
t,37 t.l l l, Á4

l.¡3 1.06 l,Èl
1,28 l. (rl 1.58

t,2(r ,91 1.52

l. tó .86 t.49
l. t2 .81 1.4È

1.07 ,7Å 1.13

t.03 ,71 l,{0
,99 .óË 1.37

,95 .ál 1.3¡
.9r .5À r,30
.Bó ,51 1.27

.82 ,ló l,?4

.18 ,41 t,zl

t. ¡4 r.53
l, r2 1.50

l, t0 L18
t,08 r,15
1.0ó t.12
t,04 1,40

1.02 l.¡7
1.00 1,35

,98 1.32

,96 t.29
,94 1,27

,9? l.?4
,90 1.22

.s8 1,t9
,8ô 1,16

,84 l. 14

.B{' 1.ff
.78 1,0É

.16 1.01

.74 L0l

.i0 ,9t

.ó8 .93

,ô6 ,90

,À4 .BB

.ó? .85

.ó0 .83

,!B ,80

,5h .71

.5(' ,70

.48 .ó7

,4ó .64

.44 .62

,1? ,39

.40 ,5i

,¡4 ,49

,s? ,4À

.30 .44

.28 ,41

.2ó .¡E

,20 ,3t
,t8 .28

1.0( t,lå 1.5ó 1,49

.99 l.l{ 1,53 1,47

.97 l,i? 1.50 l.{5
.96 t.l0 1.47 r,43
,9.4 l.0B 1,14 l,4l
,93 1.0é l.4l l, ¡9
.91 1,04 l,3i l,¡7
,90 1,02 l,31 1.35

,s9 1.00 l,3l l.r¡
.ßi .9s t.28 ¡.31

.86 ,94 1.25 l, ?9

.95 ,14 1,22 1,?i

.83 .92 l. I9 l.?5
,82 .90 LlÁ l.2l
.8( ,88 l.13 l,2l
,i9 ,8ó 1,10 l.19
.78 .84 l, (6 l.ll
,7ó ,82 L(ìl I'tE
,?5 .80 1.00 l. 13

.i3 .iB ,97 l. l1
,il .7ó .9{ l.(r9
,71 ,74 ,91 1.07

.ò9 ,72 ,88 1.05

.ÁB .70 ,85 1,03

.¿Ê .ÁE ,82 1.01

,É5 .Èó ,79 ,99

.ò4 .å4 .?5 .97

,62 .ó2 ,?2 .95

,61 .60 ,ô9 .93
,59 ,58 .òó ,9i
.58 .56 ,É3 .89

.i? ,54 ,ó(r ,8i

,54 ,50 ,54 .81

.:? .,18 .51 ,81

.5t .{ô ,48 ,i9

.50 .41 .{4 .i7
,48 ,42 ,11 ,71

,li .40 ,38 .73

.4r ,38 .r5 ,71

,44 .3ó .12 ,ó9

,43 .t4 ,?9 ,67

.41 .32 .ló ,ó:
,40 ,30 .23 ,È¡
,38 .28 .20 ,òl
.37 ,26 .17 ,59

,3ó ,24 .13 ,:7
.3{ ,22 ,10 .55

,33 ,20 ,07 ,53

,31 .18 ,04 .51

.30 .16 ,{rl .49

l.ls t,5B 2.88 2.9190,001

89.0( I

88,0û I

8i,0tì i

BÀ.001

85,00Ì
84.001

83.00ì
82.00 i

Bt.(01
80.001

79.00i
78.00ì
77.001

i6.00i

74.40i
73.00r

72.001

7l, (r{ì i

70,001

ó9,00 |

6S.{01

ó7, ú(rl

À6,00 |

ó5.fù i

64.00t
ó3,{¡(rl

62.(01

ó1,0( |

ó0.{0i
59.001

5€.001

57,00ì
56.00i
55,00i
54.001

53,{01

52,001

51,0(! í

50.00 |

49,00i
48.{]01

4i,0íi
4ó,00 i

45,001

4{.ft1
43,(r0i

42.001

4r.00 i

40.00i

2,ß4 2,8ó
2.80 2,81

2,71 2,7t
2,61 2,b6

2.É3 2,ôl
?,59 2.5ó

2,51 ?,51

2,50 2,,16

2.4¡'2,41
2.42 2.3b

2.38 2,3t
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scALE-i 0r 02 03 0{ 05 06 0t 08 09 t0 !l 12 lJ 14

1,23 ,99 1,53 1.2É ,?l ,71 2,03 I'll 2.01 l.g7 l.ói I'19 t.33 .81

1,2t .97 r,50 1.24 .70 ,i0 2.00 1.09 2,01 l.8l l.Á5 i.t7 l.3l ,83

l,t9 .95 1.{i 1,22 .È8 ,ó9 1.97 l'07 1.97 l'81 l,Å2 l.lt 1,30 .81

1,17 ,93 t.l¡ r,20 ,ô? .6i l.91 1.05 l.t4 l,?9 1.60 Ll4 l'?8 .80

l.r5 .91 t,10 l.l8 ,¿ó .66 l.9l 1.0¡ 1.90 1.7ó 1.57 l.l2 1.26 .79

t.l¡ .90 t,3i t,lÉ .È5 .ó5 l,8S l,0l l.8i 1.73 l.s5 l,l0 l,?5 .78

l.tl .88 1.34 l.l1 .Él ,ó4 l'8E '99 1,83 l,?0 1.5¡ 1.08 1.23 .7ó

!.09 .Bô 1.31 t,12 ,ó2 ,63 !,82 '9? I'80 1.67 1.50 1'06 1.21 .75

t.07 .84 1,27 l.l0 .tl ,Él 1.79 .95 1.7À 1.65 1,48 l'05 I'19 '74
r.05 .82 t.2r l.{B .s9 .60 1,7ó '93 '.73 

1.62 l'45 1.03 l,l8 .12

1,03 .80 l.2l 1.0ó .58 .59 l,i3 .91 1.69 l'59 1.43 l.0l l,la '71
l.ot ,78 t.t8 1.04 ,57 .s8 1,70 .S9 i,ó6 t.5É l.cl ,99 l.14 .70

.99 .?Ê t.r5 r.02 ,s5 ,57 l,¿7 ,87 t'ó2 1,53 1.18 .t7 l.ll ,ó8

.97 ,74 l,1l 
',00 

.54 .5i l.ó4 '8: 1.59 l's1 1.36 .96 l.!1 .ó7

.95 .72 1.08 ,90 ,53 ,54 t.Él .83 1,55 1.48 i'13 .94 1.09 'óÀ
,93 .il 1,05 ,9ó ,52 .E¡ 1,58 ,81 l'52 1.45 l ll .9? l.{8 'ó5
.91 .69 1.0? ,94 ,90 .52 1,55 ,79 l.l8 l.l2 1,29 ,90 1.06 'ò3
.89 ,ò7 ,9t .9? ,49 .51 1.52 .77 1,45 I.39 l'2ó ,BÈ 1,04 ,62

.87 .ß5 .95 .90 ,¡8 .19 1.49 .?5 l,ll l.¡i 1.24 .07 1,0? .Èl

.85 ,É3 ,9? .8S ,1Å .48 1,4À ,73 t.3B 1,31 1.?l '85 I'tl .59

.s¡ .61 .89 ,86 ,45 .4i 1.43 ,71 I.34 t'31 1,19 .81 ,99 .58

.B! .59 ,Só .84 .44 ,4ó t.40 .À9 l,3l 1.28 l.17 ,8i .9i .Í7

.?9 .57 .83 .8? .4: .45 1,3? .ól l.2i 1.23 l,l4 .79 .9ó .::
,]7 ,13 ,19 .80 .41 ,43 l,l4 .65 l,?4 l'?3 1.12 .l€ .91 ,54

.75 .53 ,iÀ .78 .4í ,42 l,3l .63 l.?0 l.?0 l,t9 .7ó .9? '53

.?t ,i2 ,7¡ ,ió .19 ,41 1,28 ,Él i.17 I'11 I'ul .14 '11 ,12

,il ,50 .70 .i4 ,3i .40 l.?5 .59 l.t¡ l,ll l,Û5 .72 ,89 .50

.ò9 .18 .å7 .i? .3ò .39 l,r2 ,57 l.l( I'll 1.0? ,7(r .87 .49

.Â7 .4a .ó3 .70 .¡5 .37 I'19 ,55 1,0ò 1.09 t.o(r ,À9 ,85 .48

.À5 .44 .Ét ,óB ,l¡ ,36 l.16 .53 1.03 l'{ò .97 ,6i '84 .1À

.ó¡ .42 .t7 .Àó ,32 .35 1.13 .51 ,99 1,03 ,9Í .65 ,82 .4t

.6t ,40 ,ã4 .É4 .31 ,34 l.l0 .49 '9ó 1.00 .93 .6¡ .80 .44

,59 .¡8 .51 ,61 ,29 .33 l,oi ,47 ,92 '97 '9þ .Al '19 '42
.57 .3É .47 ,ó0 .28 ,31 1.04 .45 .89 .95 ,80 ,ó0 ,77 ,41

,55 .34 .44 .5S ,?7 .10 t.ol .43 ,85 .92 '85 '58 .75 ,40

,53 ,$ .41 .56 .2É ,29 .98 ,41 ,g? .89 .8¡ ,56 ,i4 ,39

,5t .31 ,38 ,54 ,24 .?t .95 .39 .i8 .8ó ,81 ,54 .i? .3?

,19 .29 .35 ,32 ,23 ,27 ,i2 .11 '1't , S3 .78 .52 . ?{] ,3ó

,47 ,21 ,31 .50 .2? .25 .89 .35 .71 ,81 ,7Á .51 'É8 '35
.15 .25 ,28 .18 ,20 ,24 ,86 .¡3 ,À8 .78 .73 .19 'ói ,33

,ß .23 ,25 .4ó ,19 .23 ,83 ,31 .64 ,15 ,71 .4? ,ó5 '32
.4! .21 ,22 ,14 .lS .?? '80 '?9 .61 .7? .ò9 .15 'ó3 .¡l
.39 .t9 .i9 ,42 ,16 .2! ,71 '21 .tr1 ,È9 .6È .43 'å2 .29

,37 ,17 .15 .{0 ,15 .19 .74 .25 .54 '6i .44 ,{2 .ô0 ,29

,35 .lr ,12 ,38 .14 .18 '?! .?3 '50 ,ò4 '61 ,10 '58 .2?

,3r ,t4 ,09 ,3ó .l¡ .li .ó8 '21 '47 '61 '51 .¡E '57 ,26

,31 ,t2 .ûó ,3{ .ll ,ló ,6i .i9 .43 .58 ,57 ,3ó .5i '2{
.2? ,r0 ,03 ,3r ,10 ,t5 .ó2 .li ,40 .55 '54 .31 'lr ,?3

.2? ,08 - ,¡0 .09 ,l¡ .59 .ll .¡6 .¡5 .52 ,33 ,51 .?2

,25 ,06 -- .28 ,07 ,t2 .5ò '13 '3¡ .50 .49 'lt .5{ .20

,?3 ,04 - .2ó ,0À ,,1 '33 .11 ,29 '47 ,,7 ,29 .48 '19

90.00i
89,00t
88,00 |

s7,00!
8ó,00i
85,00ì
84.0(' I

83,001

8?.001

8t.00i
80.00 |

79.001

i8.00 i

i7.00 |

76,00i

i5,001
i{,00 |

i¡,00i
72.001

71.001

70.00i
ó9,00 |

6€, (0 |

ó7,0tì l

ÅÅ.00 i

ó5.0(it
64,00 i

å3.00Ì
ó2.(01

ó1,001

¿û.001

59,(0 |

58.0(l
5?,0{' l

5Ë.00 i

55,001

54.00 i

53,00i

51,00 i

1?,0{l
18.00i
47,00ì
1ó,00 i

15,00i
41.00i
13.001

42,00i
4 t,00 i

t0,00i
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8 YÈAN-I)LD SIRTS

srÀLE-) 01 02 03 04 05 0ò 07 0g 09 l0 l1 12 lr 11

.88 l.r8 1,{4 t,5r ,ú6 t.ll 2.3? 1.59 l.9l 2.56 l'83 1.25 l'45 .97

.87 l,ló l,11 1.49 ,65 1,09 ?.2S 1.5ó l,?0 2'52 l,8l 1.23 l.ll ,96

.8: t.t4 l.38 1,47 .6{ l,0t 2.24 1.53 t'87 2.17 1.78 l'21 l'11 ,94

,84 1.1r 1,35 1,44 ,62 1.05 2,20 l.19 l.15 2.13 1.76 1,19 1.39 .91

.83 l,û9 1,32 1.42 .Àl 1.03 2.16 l.lÉ 1.82 2,39 1,74 I'17 1.37 .91

,82 t.0i t.r0 1.40 .ó0 t.0? 2.12 l,{3 1.79 2,35 l'72 1,16 l.15 '90
.80 t.05 t,?7 !,38 .59 1,00 2.07 l'40 l'7¿ ?'30. l.ò9 l.l{ 1'33 .88

.i9 1,03 r.24 1.36 .58 ,98 2.03 l,¡7 l'73 2'25 1,67 t't2 t,3l ,81

,78 r,00 l,2r l.ll .5ò ,9ó 1,99 1.3¡ 1,il 2,22 1.65 1,10 1.29 ,85

.?6 .98 I.tg t,3l .55 .9{ l,9r l,r0 t,å8 2.t7 l.É? 1,08 l,?i .84

.73 ,9ó l.t5 1,29 ,54 .9? l.9l 1.27 l.óÊ ?'13 l,ó0 1.0ó 1.25 .82

,14 ,94 t,t? t,2r ,53 ,90 l.s? 1,24 l.¿? 2,09 1.58 1,(4 1.23 .81

.i2 .9? 1.09 1.2Í ,82 .88 l.83 1,21 1,59 2.04 l'5: 1'0? l.?l .79

.71 ,S9 t.(16 l,?1 ,5( .86 1,79 l.ll 1.57 2.00 l.51 1.00 1.19 '78

.70 .87 1,03 l.20 ,49 ,84 
',7ã 

l.14 l.i4 1.96 l,5i .9s I'17 ,76

.ó9 ,8s l.0t r.rB ,18 ,8¡ l,7l l,!' l.5t t'92 1.49 ,9i 1.15 ,75

.É7 .!3 .98 1.16 ,4? ,Sl l.Èó l,(B 1.48 l'87 1,4À .95 l.ll ,t3
,ó6 ,8t ,95 l.14 ,4À .i9 1,62 1,05 1.45 l.s3 t'44 '93 l.ll .i?
,ó3 ,i8 ,92 l,ll .44 .77 

',58 
1,01 L43 1.79 1.42 .91 1.09 .7{

.ó3 ,7ó ,89 t,09 .43 .75 1.54 .98 1.40 1.74 l'19 .89 !.07 .ò9

,62 .i4 .8À 1.0? ,42 .ll 1,50 .95 1.37 l'70 1.37 ,87 105 ,6i
,ól ,72 ,83 l,(': ,41 .7¡ 1.46 ,92 1,34 l.óó l'35 .85 1.03 ,óó

,59 ,70 ,8(r 1.03 .40 .È9 1.42 .Bl l.¡l l,Èt 1.52 .93 l.0l 'ó4
,58 ,À7 .7? 1.00 .38 ,67 l,l8 .95 l.?9 1.57 l'¡0 .01 '99 ,61

,¡7 .ói ,74 .98 ,3i .65 1,3,{ .8: 1.2ó t.53 l.2B .?9 .97 ,ól
.36 .À3 ,72 .9ó ,36 ,ò4 l,l( ,79 l'!3 1.49 1.26 .78 '95 ,Ê0

.54 .61 .É9 .94 .lS .À2 l.?l ,?ó l,?0 1,41 1,23 ,7ó .93 .5€

,53 ,59 ,ó6 .9? .34 ,ó0 l,?l ,i3 l,17 1,40 l.2l .i4 '91 ,57

,52 .t6 .63 ,89 ,3? .58 l,li .69 1.,5 L3ß 1.1ç ,i2 .89 .i5
,E( .54 .À0 ,81 ,11 .5ó 1,13 .6ó t.l2 l,¡1 l.ló '70 ,s7 ,54

,t9 .5? ,t7 .85 ,30 ,54 1.09 .È3 1.09 l.?7 1.14 .ó8 .85 ,52

.48 ,50 ,54 .83 ,?9 ,5? 1.05 .ó0 1.0É 1,23 l.12 .Éó .81 ,ll

.4Å .48 .5r ,8i ,28 .50 l,0l .57 l'03 t.lB 1,09 ,6¡ .81 '49

.45 .15 .48 .i€ .2ó ,48 ,t7 .53 l,0l l.l4 l.oi ,É? ,79 .48

.14 .43 .15 .iÉ ,25 ,16 .9J ,50 ,99 i.l0 1.05 .ó0 ,77 .46

,43 ,lt ,43 ,74 .?{ .45 ,89 .17 .95 l'06 l.i3 .59 .i5 '45
,, ,39 ,r0 .7? .2¡ .43 ,84 .44 .t2 1,01 1.00 .57 ,73 '4¡
,40 ,37 ,3i ,10 ,22 ,1t .80 .li .89 '9i .ç8 .55 .71 .42

,39 ,3{ ,34 .6i ,?(r .19 ,7ó .3i .87 ,93 .96 '53 .ó9 .10

.37 ,32 .31 ,45 ,t9 .r7 ,72 .34 .S4 '88 .93 '51 .67 .39

,rÉ .30 ,?8 .63 ,t8 ,3s ,óB ,31 '81 '84 ,91 '49 .É5 '37
.35 ,?B .25 ,ô1 ,17 ,33 ,¡4 .28 .78 .80 .89 .17 .É3 .¡ß

,33 ,26 ,22 ,59 .tÁ ,31 .ôC .25 ,75 .75 .8ò '45 .ól ,34

.32 .?r ,19 .5É ,14 ,?9 .5ó .?t ,i3 .71 ,84 .43 '59 .33

.¡l ,21 ,t6 .s4 .l¡ .27 .52 .lß '70 .Éi .B? ,11 '57 .ll

.¡0 ,19 .l{ ,32 .12 ,26 ,!8 '15 'ói .É3 '80 '10 .is '30

.28 .17 ,11 ,50 .11 .24 '41 .12 .ó4 '58 .77 .38 'Í3 .28

,2? , t5 ,08 ,18 .10 .22 ,39 '09 'ól .54 .75 ,¡È '5t '2i
.2ó ,r2 .{5 .rÍ .08 ,20 ,ls .0! .59 ,50 '73 '31 .49 .25

.24 .t{ .0? .43 .07 .18 .31 .02 .56 '4s '70 ,¡2 '47 '?4
,2¡ ,08 -- .{1 ,0ó .lÀ ,27 - 'is ,ll .óB .30 .45 .22

90.00i
89.001

88,00i
87,00i
8ó.00r

85,00Ì
81.00 |

8¡.00ì
82.00 i

8t.00i
80.001

i9. tr) I

78,0ûì
77.00i
7Å, (0 i

75,00i
7{.00i
73.00t
72.00i
7t.001
70,(01
ó9.001

68,0(ì I

åi,00 i

É6, (r0l

61,(r0i

Á4.0(i
6t,()0i
6?.11{ I

6t,(0i
ó0, {'0 i

5t,00 i

58.(0 |

5?,(r0l
5ó,00 i

54.00i
53.00 i

5?.00i
5t,00 r

50,00 i

t9.{0t
{8,0ú r

t7,((l
1ó.00i
15,001

44,00i
13,00 |

42,{|0i
11.00 t

40,00Ì
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s[ALr-] 0l 02 03 04 05 06 07 0B 09 10 ll 12 l3 la

.88 ,ô9 .¡9 l.l8 .17 .58 l'ó1 '72 .98 1.50 1.07 '88 '99 .41

.87 ,ÉB ,87 t.lÁ ,ló .57 1.58 '71 '?6 t.l7 1.0Á ,87 '97 .10

.85 .6ó .85 l.14 .15 .56 l'55 'É9 .95 l'45 l.0l .85 .96 ,40

.84 ,Á5 .Bl l.l2 .14 .s5 l'5¡ .È8 '91 1,42 l'03 '84 .94 ,39

,82 ,ó3 .81 l,l0 ,13 .54 1.50 .ó6 .91 1.10 1,02 '82 .93 .38

.81 ,Á2 .i9 1.09 .12 ,53 l.{7 'óS .90 t'37 t,0l .81 .91 .38

,80 ,¿t .77 1.07 .{l .51 t.rl ,ô3 ,88 l'3{ .99 .79 ,89 .37

.78 ,5? .75 t.05 ,40 ,r0 l'41 'ó2 .8ó l'l? .98 .78 '88 .3ó

,i7 ,58 .7¡ I.03 .39 .19 t.¡9 .È0 .€4 l'29 ,97 ,7ô .8È .35

,75 ,5ó ,il l.0t ,lB .rB 1.3ó .59 .83 l.l7 '91 ,75 '85 ,35

,?4 .55 .69 .99 .37 .{7 l,¡¡ ,5i '81 1.21 .94 .73 .83 '34
.n ,i4 ,6? ,9i .3ó ,16 l'30 '5É ,i9 1.21 .93 :i? '8t .13

,71 .52 .65 .95 .35 ,15 t,27 '54 ,78 l.l9 .91 ,70 .80 .33

,70 .51 ,6¡ .93 .31 ,4{ 1,25 .53 '7ó i,l6 .90 ,69 .78 ,r2

.óB .49 .ól .91 .¡3 ,43 1.22 .51 ,71 I'll .8ç ,ói ,77 '31

.å? .48 .59 ,9{ ,¡? .42 1.19 ,80 .73 l.ll .88 ,6ò '75 ,l'

.É6 .t7 .57 .88 .¡l ,10 t.lò .{8 ,71 1.08 .8ó ,ó4 'il .10

,64 ,15 .t5 .Bó .30 ,19 t,13 .17 'ó9 1.0ó .85 .6¡ ,72 .29

.É3 .14 .53 ,84 .29 .38 Lll '45 .Éi 1,03 '84 'ól ,70 ,28

,¿1 .42 ,Sr .82 .?B ,37 f.oB .44 .6ó I.0' '8? .ó0 ,69 ,2€

,å0 .lt .49 .80 ,2i .3ó 1,05 ,42 .ó4 ,99 ,81 ,Eg .6i .2i
.59 .40 .47 ,78 .?ô ,35 1.02 .ll ,ó2 .95 .80 '5i .65 ,26

.5? ,38 ,t5 .7Á .25 ,3{ .99 .39 .ól .93 ,i8 .55 .64 .2È

.5ò .3? .43 .74 ,21 ,3¡ ,97 .¡S .5ç .91 ,77 '14 .b2 '21
,54 ,t5 ,lt ,72 ,21 ,32 .94 .36 .f7 .88 .?6 '52 ,61 ,?4

.5-r ,31 ,39 ,7! ,22 ,31 ,91 .38 ,5ô 'S5 .i5 .31 .59 ,24

,52 ,¡3 .37 .bg ,21 ,29 ,8S .33 .54 .82 .i3 ,49 ,57 .23

.50 .31 ,35 ,67 ,1A ,28 ,85 ,32 '52 .S0 ,7? .18 .5ú .22

,t9 .30 .3t ,65 .19 ,2i ,83 .30 .50 ,77 ,71 '41, 'â4 '2t
.17 ,28 ,31 .Él .t8 ,2ó .80 .29 .49 .i: .6? ,45 ,51 .21

,46 ,21 .2s .ór .r7 .25 ,11 '21 ,11 f ,72 .óB .41 '51 ,lt'
.41 ,1â .2t ,f9 .16 .?4 ,74 ,26 ,4.t .6e .47 ,4? ,49 .19

,f3 ,24 .25 .57 ,ls .?3 .1! '24 ,14 'ó7 .ó5 .4t .48 .19

,42 ,23 ,21 .55 ,14 .2? .69 ,23 ,42 'È4 .Å4 ,39 '46 .18

,¡0 ,21 .2t ,53 ,13 .21 ,ú6 ,21 ,10 ,ó2 ,ò3 .37 ,15 .li
.39 ,?0 ,t9 ,32 .t1 ,20 .ól .20 ,39 '59 .ål .3Å ,43 ,li
,38 ,t9 .17 .50 .ll ,lB ,t{ '18 .37 .56 .ó0 .¡4 '41 .16

.3t .n .t5 .lB .10 ,li ,5? .li '35 ,54 .59 .33 .4(r .15

,35 .tó .13 .46 .09 .ló .5s '15 .33 ,51 .58 '31 '38 .14

.33 .f4 ,tt .44 .08 .15 .52 '14 '12 .49 ,5È .30 '37 ,ll

.32 .13 .09 .42 .07 .14 .49 .12 ,30 ,4ó .55 ,28 .35 ,13

.¡1 ,12 ,07 .40 ,0È .13 .4ó ,11 .28 .1¡ .¡{ '?7 .33 .'2
,?9 ,to .05 .38 ,0: ,12 .4¡ .09 .?7 .41 .52 ,2S '¡? .12

,28 .09 ,05 .3ó .04 .ll ,41 .08 .25 '¡B .51 .24 ,30 ,ll
,2ó .0i ,01 .¡l ,03 .10 '38 '0ô .23 .3ó .50 .?2 .?9 .10

.2s ,0ô - .33 .{2 ,09 .¡5 ,05 .22 ,31 '49 '21 .21 't0
,2t ,08 -- ,31 ,01 .0i .¡2 .03 .20 '30 ,47 .19 '2E .09

,22 ,0r - ,29 .00 ,06 .29 .02 ' l8 ,18 ,46 ,18 '24 '('8
,?t ,02 -- .27 -- ,0i .27 '00 .16 '25 ,48 'tó '22 .07

,t9 .00 - .25 -- .04 ,24 -- .l¡ ,23 .41 .15 '21 .0i
.18 -- - ,23 - ,03 ,?l - ,t3 ,20 'i? .13 ,19 .0ò

90. (Ì0 i

89.00t

BB,OO i

€7.001

8ó,001

85,001

8{.001
83,00i
62.0ù |

81.00t
80.00 t

?9,00i
78.i01
i7.00i
7ó.r01

75.00i
74,00 i

73. {(rl
i2,00 i

7'.00ì
70,001

ó9,ù0 i

ó8.001

ô7,001

È6.00 t

À5,0{' I

ó{.0(i
È3. {r0l

ó2,001

ói.00i
ó0,00i
59,00 i

58.00 i

57,0ûi
5ó.001

55.00r
54,00 |

53,(0t
52.001

5t,00i
50,(0t
19,00i
48.00 i

t7,00!
46,00t
t5,00i
44.00i
13,001

12,00r
{,001
40.001

- 24r-



.J

9 ITAN.OIO GIRLS

scALE-) 01 02 03 0{ 05 06 0? 08 09 ,0 11 12 13 ll

,i3 .59 ,69 1,26 ,3? .È{ l'88 .43 1.32 1.40 1.80 'ót 1.ÚB ,å8

,72 ,¡B ,ó7 t.24 ,36 .ól Lg4 .ó2 l'30 l.si 1.77 .ó0 t'0ó .ó7

,7t ,3i .ó6 1,2? ,¡ó ,È2 l,8l .ôl t,2s 1.35 1.74 .59 l'04 .ó5

.È9 ,¡7 ,år r.20 .35 .ó0 1,77 ,59 1.25 1'32 l.7l .58 1.02 .6{

.ÉB .3ò .óI l.r8 .3{ .59 1.73 ,58 1,23 l.¡0 1,ó8 ,57 1,00 .61

,ôi .r5 ,61 t.tó ,¡4 .39 1.70 ,57 l.2l t.27 
'.ó6 

,56 .98 'ó2
.òò .34 ,59 Lt4 .33 .57 1,óó .iå l.l9 1,21 l'63 ,54 .9è .60

.6s ,33 .sB r.'2 .32 ,56 l.ô2 .5s l,'7 1.22 1,60 .53 ,94 's9
,ó3 ,33 .5É r.r0 ,31 .54 1,58 .5¡ l.14 I'19 l.s7 ,52 .92 'i8
.À? .r2 ,55 1,08 ,31 ,53 1.55 .82 t.l2 l,l7 l,E4 ,51 ,90 .56

.òl .3t .53 1,0ò .30 .52 l,5l .51 l.l( l.14 1,31 ,50 .8S 't5

.ó(1 ,30 .51 1.04 .29 ,5t l,4i .50 1,08 l,ll l,4B ,¡9 ,sÀ ,54

,59 .2t ,5tr 1.02 ,29 ,50 1.4{ .{9 1,0ó 109 l,l5 .48 '8{ .52

.5i .29 ,48 1.00 ,28 .{B 1,40 ,li l,(r3 Lt6 1,4? .4i ,8? .:l

.lt ,?8 .17 ,i8 .21 ,,7 1.3ó .1ó l.0l 1.04 1.39 '46 .8(ì '50

.55 ,2i .45 ,9ó .27 .4ó 1,13 ,45 ,99 l.0l l.l7 .15 ,78 '49
,54 .26 .13 ,9{ .2À .45 1,29 .4{ .97 .98 l,l4 ,43 '76 .,47

.s3 .25 .42 ,92 .25 .44 r,25 .4¡ ,95 ,9ô l.3l ,42 'i4 '4ò
,5t ,25 ,10 .9û ,24 ,4! 1.21 .,11 .92 ,9¡ 1.?8 '41 .72 .45

.50 ,24 .39 ,88 ,2{ .41 Ll8 ,,10 ,90 .91 1.25 .40 ,i0 '!3

.49 ,23 ,3i .8ò .23 .40 l.14 .39 .88 .€8 1.22 .39 'óB .42

,48 .rr .55 ,84 .2I 39 Ll0 ,¡B ,Bô .85 l.19 ,39 'É6 ,41

,,{? .21 ,34 ,82 .r2 .38 l,0i .37 .84 ,83 I'lÈ .37 'À4 ,39

,45 .?' ,32 ,80 .21 .16 1.03 ,35 .8i .80 l'13 .lA .ó2 ,38

.14 ,20 ,ll ,t8 ,2ir .35 .9ç ,¡4 ,?9 .78 l.l0 .35 'ó0 ,17

,41 .19 ,?9 ,7ó .20 ,34 ,9É .3¡ ,ii ,75 1,08 .14 .58 .3Å

.1? .18 .27 .74 ,19 ,33 ,92 ,32 .?5 .72 l.{5 ,32 '56 '¡4

.!t .17 ,2ó ,72 .10 ,3? .88 ,31 ,71 .70 ,.Q2 ,ll ,54 ,33

,t9 .17 .?4 .70 ,l? ,30 .84 ,29 ,7{ .ò7 ,99 .34 .52 .32

,38 ,lt .2¡ ,ÈB .17 ,2i .81 .28 .68 .ó5 .9ò ,?9 .5Ú 'J{'
,37 . t5 .21 .6È . t¿ .28 .1? '27 'bÈ .ó! '93 .28 ,48 ,29

,t6 .14 ,t9 ,64 ,15 ,27 .i3 .2ó ,64 .59 ,90 .27 .4t '28
.35 ,13 ,18 ,ó2 .15 .2É .?S ,25 ,ó? ,57 .87 '26 .44 '2é
,¡3 ,t3 .16 ,60 ,14 .24 ,ÉÈ .21 ,59 .i4 ,84 .?5 ,42 ,2:
.t2 .12 .,5 .58 ,t3 .2¡ ,b2 '22 '57 .52 .81 .24 .40 .?{

.31 ,lt .13 .5É .l] ,2? ,59 .21 '55 .4ç '79 .2¡ .38 .23

.3C .t0 ,11 ,54 ,12 .21 ,55 .?0 .53 ,1ò '7ó .21 .36 .21

.29 ,09 ,10 ,52 ,n .20 .51 .19 ,El ,14 .73 .?0 ,34 '?0
,2i ,09 ,08 .50 ,10 .18 ,41 ,17 ,18 .41 .70 '19 .3? '19
.2á ,(8 ,07 .18 .t0 ,li ,44 .lÈ .¡6 .39 'É7 ,lS .30 .17

,25 .07 ,û5 ,46 ,09 ,16 .40 .t5 .{4 ,3ó ,¿4 ,17 ,28 .16

,24 .0ó .03 .44 ,08 .ll ,3ó ,14 '{2 '33 '61 '16 .?È .lS

,23 .0¡ .02 ,42 ,08 .14 ,33 '13 '10 .¡l .58 .15 .24 .13

,?1 ,05 ,00 .40 .0? .12 ,29 ,ll ,37 ,28 '55 ,14 ,?2 .12

,2(] ,04 - .38 .0ó .ll .25 ,10 '35 '2ó .52 ,13 ,2(ì .ll
.t9 .03 -- ,¡É ,0ó ,10 ,22 ,09 .¡¡ .23 .50 .12 ,'8 '10
,ts .02 -- ,¡4 .05 .09 ,18 ,08 .31 '20 '4i .10 '16 .08

,t7 ,0t - .32 ,04 .08 '14 .07 ,29 .18 .'ll .09 ,t4 '{i
.t5 .{1 -- ,¡0 .03 ,0ó ,t0 .05 .2À ,tl 'rl .08 '12 .0Á

,t4 ,(r0 -- ,?8 .0¡ ,05 .07 .04 .24 ,13 .38 .0i .10 .04

.13 -- -- ,2h ,02 ,0{ ,03 .0¡ .22 .10 ,¡5 .0Á .08 .03

90.00 i

89,00¡

8B,0(li

97.00ì
8ò,00 |

8i.00¡
84.00i
8t,00i
82.001

8t,001
80.001
i9.001
78.001

77,00ì
76.001

i5,00 i

71. {ì(ì i

i3,00i

7t, ({' l

70.001

ò9,001

ós.(r0i
ói.001
ôÅ,00 i

t5,00 i

61.(Õl

ó3,0( |

ò2,101

òt.00t
Á0,00 i

59.(r0l

5S,0(rì

5i,00i
5ú.0(rt

55.00t
34.001

3¡,00t
5t.00i
5t,00t
50.001

49,00ì

48,00i
17.(r0i

4É.00i

45,(r0l

44.00i
43.00i
12,00 i

{l,û0i
40,00 |
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I(ì YIAR-ILD 6IRLS

SCALE-) 0l 0? 03 04 0s 0È 07 0B 09 10 ll f2 l3 14

.44 ,42 .51 .93 .{{ .69 t.07 .4i ,88 1.09 l.tå .5t .53 .il

.43 .1r .50 ,91 ,13 .Ég 1.05 .40 '86 1,0? I'll .54 '52 .53

.42 .{0 .49 .90 .l? ,ó6 1.02 'I9 .84 t.05 l.l2 .53 .51 .5?

,42 .39 .48 ,88 ,11 .65 1,00 .3s '83 l'03 I'10 'ã2 '50 ,51

.4r .38 .{7 ,86 .40 .ó¡ .98 .3i .81 l'0, l,0B .51 .19 .5{

.40 .38 .46 ,85 .{0 ,É2 .96 ,37 ,79 .99 I'tì7 ,30 .18 .49

,¡ç .37 .14 .83 .39 ,ó' .t¡ '¡6 ,77 ,97 1.0¡ '48 ,47 .47

,38 .¡À ,43 ,81 ,38 .!9 .91 .3s .7S '95 1'03 .47 ,46 .lò
.38 ,15 .12 .79 .¡7 ,58 '89 .34 ,7{ ,t3 1'01 .lò ,4¡ ,45

.li ,31 .41 .i8 .36 ,5ó .8ó '33 '72 '91 .99 .¡5 .44 '44

.3ó .3¡ .10 .iÉ .3s .55 .S4 .32 ,70 '89 .97 .{{ .43 .41

,35 .32 .¡r ,?1 .31 .s{ .82 .31 'ó8 .8i .95 ,43 .12 .42

,34 ,31 ,38 .73 .31 .52 .79 .3{ .óÉ .85 .93 .ì2 .11 .41

,r4 ,30 .57 ,71 .32 ,5t ,11 '29 ,É5 '83 .91 'll .40 .40

.33 ,29 .3À .ð9 .31 ,49 .i5 ,28 ,È3 .81 '89 .40 .39 ,39

,r! .29 ,35 ,6S ,¡¡ ,48 .73 .?8 .ô1 .i9 '88 ,39 .38 ,38

,¡t ,28 .33 ,6ó .30 .17 .?0 ,27 .59 .7? .86 .37 ,17 '36
.30 ,27 .32 .å4 ,29 .45 'Ú8 .?È .57 .75 .81 .36 .rò ,35

,3(r ,26 .31 ,É2 ,28 .44 .ôÀ .23 ,56 '73 ,82 '35 '35 11

,29 .25 ,3{ì ,61 ,21 ,12 .ól ,?4 ,54 il '80 .34 ,34 .-r¡

.28 .24 ,?9 .59 ,26 '41 .ól .23 '52 ,69 '78 ,33 '33 '32
,27 ,?3 ,2s .5i ,25 .40 '59 .22 .50 .ó7 .7¡ ,32 .52 .31

,2t ,22 ,27 ,5t .2{ .38 .56 .21 '18 ,65 ,i4 '31 .31 .3tr

,2b ,21 ,26 .54 ,23 ,37 .3{ .20 '{7 .ò¡ '72 .¡{ ,30 '?9
,?s ,2t ,2î ,5? ,22 ,r5 .52 .19 .43 .61 .70 '?9 .29 .28

,24 .24 ,14 ,51 .?? .¡4 '50 .19 .43 '59 ,69 .28 ,28 ,?7

.?3 .t9 .2? .49 .21 .33 ,47 .18 ,41 17 ,A7 .2A '27 '21

.22 .fB .21 ,47 .20 .31 ,45 '17 .¡9 .11 ,bt '23 '2h '24
,22. ,fi ,2A .15 ,t9 .¡{ .l¡ ,16 '38 .83 .61 '24 .25 .23

.?t ,i6 ,,9 ,44 ,18 ,28 ,40 ,15 ,36 .Í1 .Ál 23 ,?4 '22

.20 .15 .r8 ,12 ,t] ,27 .¡B .l{ .¡1 '49 ,S9 '2? .?3 .21

.r9 .14 ,17 ,40 .1ô .2¿ .¡ó ,13 .3? '41 .57 ,?1 .22 ,1r

,18 ,13 .lÀ .39 .15 .?4 .33 .12 ,¡0 .45 ,5Í ,20 .?l '19
.t8 ,12 .15 ,li .tl .2¡ .3t ,11 .29 .13 ,51 '19 ,20 ,lB

,17 .ll ,14 ,35 ,l¡ ,21 .29 '10 .?i ,ll .51 .18 '19 '17
,t6 ,lt ,t3 .34 ,13 .20 ,27 '14 .23 '39 ,50 .17 ,18 'lÁ
,15 ,10 . .3? ,12 .19 .?4 .09 .?3 .17 .'{B .15 ,17 ,14

.t4 ,09 ,10 .30 ,ll ,17 .2? '08 .21 .15 .4ó .14 ,16 ,ll
,14 .09 .09 .29 .10 .ló ,2n '41 .2ö .33 ,44 ,13 .15 .l?
.l¡ ,0i ,08 ,21 ,n9 ,!4 ,17 '0q .18 '31 .42 '12 .14 'll
,t2 .0ò .07 ,25 .08 ,13 ,15 .05 '16 ,?9 ,40 .ll 'l¡ .10

,tl ,05 .0ó .?3 ,0i .12 'll .0{ '14 ,27 ,39 .t0 .,2 .09

.10 ,04 .0s ,2? .0á .10 .10 ,03 ,12 .25 .3ó ,09 '1, ,08

,t0 .03 ,04 .20 .0i ,09 .08 .02 .ll ,23 .¡{ ,08 .10 .07

.09 ,0? .03 .lE ,04 '0i ,0t '01 '(9 .21 ,32 '07 ,09 .(6

,08 .02 ,02 .17 ,04 '0À .01 .01 ,07 .19 .31 .0ó .08 .{3

.07 ,01 .00 .lE .(3 .05 ,0t .00 .03 ' l? .29 .tl '07 ,03

,06 .00 -- ,13 ,02 ,03 -- -- .0¡ .lE ,27 ,03 .06 .0?

.06 * - ,tl ,01 ,02 - - .02 'l¡ .25 ,02 ,{5 '01

.0s -- -- .10 ,00 .00 -- - .00 ,,1 '21 '01 .0'{ .00

.04 -- - .08 -- '0t .21 '00 ,03

90,001

89,001

88.00 i

8r.00r
86.00 |

85.001

84,00 i

83.00 |

82.00 Ì

81.001

80.00i
i9.0Òi
78,00i
ti.00 i

it.0{ i

i5.00t
74.001

73,001

7?.00 i

71.00t
i0.00t
t9,00 i

¿8,001

È7.{iìl
tó.00 i

ò5.001

ó4.0{l
ót,0c i

ó?. (10 |

ót.0( I

Ë0.00 i

t9,0{ì I

58.ûi i

:i.{0t
5ó,001

54.00t

5?, ù(r I

:0.00i
19.00i
48, (0!

17.00i
46,0(ri
15.00 |

44.001

ñ.00i
42.00i
1t.00 i

4C,ml
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I! YEAR-I}LD BOYÈ

scÄtE-i 0l 02 03 04 03 tÀ 0i 08 09 l0 ll 12 1¡ ll

.60 ,4t ,Á9 ,å? .21 .54 .?5 .44 .i7 '8t .61 '3ò .53 '41

.59 ,45 .68 ,Àl '21 ,53 .?l .l¡ .46 .79 .ó0 .3S .52 '43

.58 ,44 .ó6 ,59 ,!0 .52 '12 .12 ,45 ,78 ,59 ,35 .51 '42
,56 ,43 .ó5 .5S ,?0 .51 .70 .41 ,44 .7ó .57 '¡4 .50 .41

.5r ,42 .61 ,:7 ,t9 .50 'ò9 ,40 ,43 ,75 ,56 ,33 ',9 .40

,sq ,41 .ó2 ,56 '19 .49 .ó? .39 ,42 ,73 .ã5 '33 ,4S .40

,5¡ ,40 .60 ,54 .18 .47 .ó5 .38 ,ll '7' .54 ,¡2 ,17 .39

,52 ,39 .59 ,S3 ,18 .46 .ó4 .37 .40 .70 '53 .31 .4ó .38

.50 ,38 .57 .52 .17 .15 .ó2 .¡ô .39 'óB .51 .¡( '45 '37

.49 .37 .56 .50 ,17 .{4 .ól ,¡s '38 'ó? .50 '30 .44 .¡ò

.48 .16 ,5{ .49 .ló .43 ,59 .34 ,37 ,ól .19 '29 ,43 35

.4? ,3s .53 ,48 ,!þ ,42 '5? '33 ,36 ,È3 '48 .28 ,4? '34

,4ó .14 .51 ,4ó .15 .ll .56 ,32 .35 .ó? '47 ,28 '41 ',3¡
.44 ,33 .50 ,45 '15 .4Q ,54 ,¡l .34 'ó0 '4i ,27 '40 ',12

.43 .32 .18 .44 .14 '39 .5¡ .30 .3i .59 '44 .26 '39 ',ll
,42 .3r .47 .4r ,14 .¡B 'il .?9 .3? ,57 '4¡ ,2È '38 ',¡1

,tt .30 .45 .41 .11 ,!ó ,19 .28 .31 ,s5 .42 '2S '37 '30
.{0 .29 .14 .40 ,l-r ,15 .48 '27 .3Û .54 '41 .24 '16 '29
,38 .28 .42 .19 .l? ,34 '46 ,2b '29 ,5? ,39 .23 '15 '28
,37 ,2i .11 ,37 ,12 .31 '{5 .?5 '20 '51 '38 .23 ,34 '2i
.36 .?Á .39 .3À ,ll ,32 '41 .24 ,21 .'19 .¡7 .22 '33 '2ó
.35 .r5 ,38 .35 .tl .31 .41 .23 .26 4J '36 ,?l ,32 '?3

,14 .?4 ,ló ,ll .l(t '30 4t ,22 ,2J .4ó ,35 .?l .31 '24

.32 .?.r ,3: ,32 ,10 .29 .38 .21 .24 .14 .33 ,20 '30 '21

,¡l ,22 ,33 .31 ,09 .28 ,37 .?0 .23 .43 ,12 '19 '2ç '22
,10 ,21 .3? .¡Û .¡9 ,27 '35 .t9 ,22 '41 '31 ,19 ,?E '2t
.29 .20 .30 .?8 .0s .?E ,31 .lg .21 .19 ,30 .18 ?i '?f
.28 ,lç .?9 ,21 ,08 '24 ,3! li ,!0 ,38 ,29 .ll ,26 '20
,2& ,18 ,21 ,2Á ,07 ,2.1 .30 .tó ,19 ,3ó '27 ,1ó ,25 .19

.25 .17 ,26 ,24 .r1 ,22 .29 .15 ,10 '35 .26 ,ló 24 '18
,?4 .lA ,24 .?3 .(16 .?l .21 '14 '17 '33 25 15 '23 '!7
.?3 .13 .23 ,?2 .0ó ,20 ,23 .11 ,lÁ ,¡1 ,?4 .14 .?? '16
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