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The Luria-Nebraska Neuropsychological Battery (LNNB) 

was published in 1980 as an attempt to provide clinicians 

with a standardized version of the neuropsychological 

assessment and diagnostic procedures proposed by A. R. Luria 

and A, L. Christensen. Research on the LNNB included a 

series of factor analyses for each of eleven clinical 

scales. The analyses were completed on the combined scores 

obtained from a sample of normal, brain-damaged, and 

psychiatric populations. 

A second version of the LNNB was published in 1985 as a 

largely parallel version of Form I, but included changes in 

stimulus materials, administration procedures, and scoring 

procedures. The present study completed factor analyses on 

same eleven clinical scales using data generated with 

the newer LNNB Form II. The statistical procedures and 

criteria employed in the present investigation were 

identical to those used earlier on Form I to allow for 

comparisons between the two resulting sets of factor 

structures. The patient populations were different, 



however, in that all subjects in the current study were 

receiving inpatient care in a private psychiatric hospital 

which specializes in long-term treatment. 

Despite the changes in materials and procedures and 

the difference in subject parameters, the factors identified 

in the present investigation are similar to those seen in 

the Form I studies. However, two trends were observed when 

comparing the two sets of factor structures. First, in the 

present study several items were excluded from the 

statistical procedures because they were performed perfectly 

by almost everyone and the resulting scores lacked 

statistical variance. Second, more homogenous factors were 

obtained with the Form II analysis. That is, some of the 

complex LNNB Form I factors were reduced to two or more 

simpler factors. The results of the study lend support to 

Luna's conceptual model of higher cortical function and to 

the reliability of the LNNB as an assessment instrument. 
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FACTOR ANALYSIS OF THE CLINICAL SCALES ON THE LURIA-

NEBRASKA NEUROPSYCHOLOGICAL BATTERY, FORM II 

The Russian neuropsychologist, A. R. Luria, has made 

extensive contributions to the field of neuropsychology. m 

the works that have been translated into English, Luria 

proposed a conceptual model of the brain along with numerous 

clinical diagnostic and rehabilitative procedures (e.g., 

1966, 1973). 

Luria proposed that all human behavior reflected the 

workings of a functional system with multiple links to each 

of three major units of the brain. These three major units 

consisted of the Reticular System (Unit 1), the Sensory 

Reception and Integration Unit (Unit 2), and the Planning, 

Evaluation, and Motor Output Unit (Unit 3). Each functional 

system involved all three units of the brain, as did all 

behaviors, to varying degrees (Luria, 1966). 

According to Luria, multiple functional systems and 

their corresponding behaviors are generally disrupted in the 

event of a localized brain insult since each brain area 

plays a role in multiple functional systems. On the other 

hand, specific behaviors may, on some occasions, be mediated 

by alternative neighboring links so that injury to one 

functional system may not always disrupt a behavior that had 

normally been mediated by that functional system. 

1 



The diagnostic procedures by Luria (1966) were designed 

to elicit or require simple behaviors that individually 

involve a minimal number of areas within each unit of the 

brain. Specific testing procedures were to be chosen from 

among several available procedures according to the unique 

combination of symptoms of any given person. Procedures were 

then to be further modified to determine exactly which part 

of the task was responsible for a person's error. Errors, 

therefore, could be traced to relatively few possibilities, 

allowing for specificity of diagnosis in terms of both 

functional system and location. Christensen (1975a; 1975b) 

later published an extended cumulation of Luria's diagnostic 

procedures which included a manual, recording forms, and 

stimulus cards. 

This testing procedure obviously relied heavily on the 

examiner s clinical judgment to determine what items to 

give, when to give them, and how to integrate and interpret 

the resulting test data. Reitan (1975) criticized the 

Christensen test battery for 1) its lack of standardization 

for the administration of the tests, 2) its lack of 

standardized, quantitative scoring, and 3) the subsequent 

lack of experimental evidence supporting the validity of the 

test procedures. 

Development of the Luria-Nebraska Neuropsychological Battery 

Partly in response to these criticisms, Golden and his 

associates (Golden, Hammake, & Purisch, 1980) published a 



standardized version of Luria's and Christensen's 

procedures. The resulting test battery generated 269 

scores, divided into eleven scales as follows: Motor, 

Rhythm, Tactile, Visual, Receptive Speech, Expressive 

Language, Reading, Writing, Arithmetic, Memory, and 

Intellectual Processes. These subsections were designed to 

assess various neuropsychological functions and the 

component processes that enable the operation of those 

functions. Although detailed and objective scoring criteria 

were provided, examiners were encouraged to carefully 

observe patient behavior. To keep within the spirit of 

Luria s qualitative evaluation methods examiners were to be 

aware of the uniqueness of each item and the implications of 

differences in the patient's performance from item to item. 

The new LNNB provided an alternative to the Halstead-

Reitan Neuropsychological Battery (HR). The HR generated an 

Impairment Index which was thought to be one of the best 

single predictors of the presence or absence of brain 

dysfunction (Reitan, 1955; Wheeler, Burke, & Reitan, 1963). 

The factor structure of the HR has also been investigated 

and used to predict more specific localization and ability 

information of the patient (e.g., Halstead, 1947; Goldstein 

& Shelly, 1971). 

The LNNB and the HR have been compared along several 

dimensions. The test-retest reliability of the LNNB was 

reported to be high and comparable to the test-retest 



reliability of the HR (Matarazoo, Matarazoo, Wiens, Gallo, & 

Klonoff, 1976). The extent to which both batteries measured 

level of impairment was also similar (Kane, Parsons, & 

Goldstein, 1985). Furthermore, comparable levels of 

diagnostic accuracy were found when making discriminations 

between normal and brain damaged patients (Golden et al., 

1981), between brain damaged and psychiatric adults (Kane, 

Sweet, Golden, Parsons, & Moses, 1981), and between brain 

damaged and non-brain damaged neuropsychiatry patients 

(Goldstein & Shelly, 1984) . 

Studies have also indicated that LNNB factors are 

highly correlated with the major HR components (Golden et 

al., 1981; Kane, Sweet, Golden, Parsons, & Moses, 1981; 

Goldstein s Shelly, 1984; Vicente et al., 1980). Caution has 

been made, however, against equating the two batteries since 

the extent of correlation was decreased when an IQ factor 

was partialed out (Chelune, 1982). Differences in the 

emphasis of each battery have been noted and were considered 

to reflect the varying theoretical orientations of Halstead 

and Luria, with language skills weighted more heavily on the 

LNNB and non-verbal abilities emphasized on the HR (shelly s 

Goldstein, 1982) . 

a recent talk given at the 92nd annual convention of 

the American Psychological Association (APA), Horton (1985) 

recommended an increase in the use of neuropsychological 

assessments by private practitioners. As one of the two 



major neuropsychological batteries available on the market 

today, the LNNB has reportedly enjoyed substantial exposure 

to psychology trainees. For example, 54 percent of the APA-

approved clinical programs that responded to a survey by the 

International Neuropsychological Society (INS) reported 

teaching the LNNB (Noonberg & Page, 1982). 

The variety of patient populations that have been 

studied by use of the LNNB has also been substantial (e.g.s, 

patients with alcohol dementia and Parkinson's, Bach, 1982; 

chronic alcoholics, Teem, 1981; prison inmates exhibiting 

violence. West, 1982; patients with syphilis, Golden et al., 

1979; head-injured persons, Rousey, Arjunan, s Rousey, 1986; 

seriously delinquent adolescents, McManus, Brickman, Alessi, 

& Grapentme, 1985; pain-medication dependent persons, 

Osmon, 1984, persons exposed to neurotoxic substances, 

Sternberg, 1981; epileptics, Berg s Golden, 1981; and 

mentally retarded adults, Hackett, 1986). Application of 

the LNNB to various psychiatric populations has been 

suggested to document changes in neuropsychological 

functioning after treatment. Examples include 

schizophrenics' responses to the administration of 

neuroleptics (Mirsky et al., 1984; Moses, 1984a) and to long 

term hospitalization (Lewis, Golden, Purisch, & Hammeke, 

1979), changes in the functioning of epileptic patients upon 

withdrawal from anticonvulsant medication (Bellur s Hermann, 

1984), and short term cognitive effects experienced by 



depressed patients exposed to unilateral and bilateral 

electro-convulsive therapy (Taylor & Abrams, 1985). 

The LNNB has also been used to correlate 

neuropsychological functioning with specific psychiatric 

symptoms and neurological correlates. For example, poorer 

neuropsychological functioning was found to correlate with a 

decrease in delusions and insight capacity of schizophrenics 

(Silverstein & Zerwic, 1985). Neuropsychological 

functioning of schizophrenic patients as measured by the 

LNNB has also been correlated with computerized tomography 

(CT scan) results (Carr & Wedding, 1984; Golden et al., 1980; 

Golden et al., 1982; Zee & Weinberger, 1986; Kemali et al., 

1985). Correlations among paranoid syndromes, 

neuropsychological functioning, and CT scan findings have 

also been explored (Strider, Chu, Golden, & Bishop, 1985). 

Another application of the LNNB to psychiatric 

populations explored neuropsychological differences among 

groups of psychiatric patients. For example, non-brain-

damaged schizophrenics have been compared to brain-damaged 

schizophrenics (Freeland & Puente, 1984; Horton, Scott, & 

Golden, 1983; Puente, Heidleberg-Sanders, & Lund, 1982), to 

non-psychiatric brain-damaged patients (Shelly & Goldstein, 

1983; Moses, Cardellino, & Thompson, 1983), to 

schizoaffective patients (Moses, 1984b), and to chronic 

alcoholics (Johnson & Moses, 1984). Neuropsychological 



comparisons have also been made between depressed and brain-

damaged persons (Logan, 1983) . 

F a c t o r Analyses of the Clinical Scales 

In an attempt to take advantage of the standardized 

version of Luria's and Christensen's assessment procedures 

and the resulting ability to perform statistical analyses, 

Golden and his associates (1980 a,b,c; 1981a) completed a 

series of factor analyses of the specific scales on the 

M B . The purpose of this investigation was multiple as 

follows: 1, to support or refute Luria's predictions that 

major scales can be broken down into specific subcategories 

2> to provide additional information on brain-

behavior relationships which would be useful to the 

understanding of brain functions; and 3) to further clarify 

interrelationships between items and allow for better 

interpretation of the test battery. 

The method employed involved analyses of the data from 

270-272 individuals from a mixed neurological, psychiatric, 

and normal population. A principle factor analysis with 

communalities on the diagonal and iteration to the most 

ideal solution was employed, followed by orthogonal rotation 

to the simplest factor structure. 

The number of factors generated for each scale differed 

considerably, ranging from one to seven. The authors felt 

that in general their results conformed to the factors 

predicted by Luria's theory. They also noted that several 



items did not contribute to any of the factors, and that 

some combinations of items presented an interesting 

challenge to integrate with current knowledge of brain 

anatomy and function. Each scale, as discussed by Golden 

and his associates, is summarized briefly as follows. 

Motor scale. The motor scale produced seven factors. 

The first factor on the motor scale (Motor Factor 1) 

involved hand movements that are highly dependent on 

kinesthetic feedback, a test for perseveration, and the use 

of language with acoustical-visual cues to control motor 

acts. The content of the specific items showing the highest 

loadings on Motor Factor 1 are listed in Table 1 (Appendix 

A), as presented by Golden and his associates (1980, p.5). 

The authors proposed that successful completion of the 

perseveration item also required extensive kinesthetic 

feedback of the hand, so that most of this factor reflects 

the workings of the postcentral region related to a 

kinesthetic element. since auditory and visual cues alone 

did not load onto this factor, the authors proposed that 

Item 30 reflected involvement of the subcortical connecting 

pathways responsible for acts dependent on visual-auditory 

cues, 

Six of seven items loading onto Motor Factor 2 

involved the speed at which simple geometrical figures were 

drawn, either on command or by copying the figure (see Table 

2, Appendix A). Much of the quality of these drawings is 



represented in Motor Factor 7 (see Table 3, Appendix A), 

which overall accounted for less variance on the scale than 

did the time to do the drawings. The authors proposed that 

since these figures are rather simple, mild construction 

dyspraxia will only result in time deficits, and severe 

construction dyspraxia will show both quality and time 

deficits. They also proposed that quality deficits on simple 

figures demonstrate more localized right hemisphere damage 

than would the drawing of more complex figures such as the 

Benton Visual Retention Test or the Bender Gestalt Test. 

Motor Factor 3 was felt to represent a simple hand 

movement factor dependent upon visual feedback or visual-

spatial analysis of complex coordinated activities (see 

Table 4, Appendix A, from Golden et al., 1980, p.95). The 

two included items having the lowest correlations with the 

overall factor required performance of a relatively complex 

sequence of bilateral hand movements, with the other six 

items requiring imitation of relatively complex hand 

positions modeled by the examiner. 

All seven items in Motor Factor 4 involved the 

measurement of speed in the performance of repetitious 

serial motor acts (see Table 5, Appendix A, from Golden et 

al., 1980, p.96). While the first four items involved 

simple, unilateral hand movements, the last three items 

required reciprocal coordination of right and left-hand 

movements, and were felt to correspond with Luria's concept 
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of dynamic organization of movement" (1966, p.330). 

Motor Factor 5 was felt to demonstrate Luria's concept 

of "optic-spatial organization of motor acts" (Luria, 1966, 

P-328). Similar to but simpler than the items in Motor 

Factor 3, these items require the imitation of simple, 

unilateral hand movements which are visually demonstrated by 

the examiner (see Table 6, Appendix A, from Golden et al., 

1980. p.86). 

Simple movements of the mouth and tongue appear in 

Motor Factor 6 (see Table 7, Appendix A, from Golden et al., 

1980). The emergence of this as a separate factor was taken 

by the authors to indicate that motor activity of the hands 

is not necessarily related to motor activity of the mouth 

and tongue. 

Rhzthm scale. of the two principle factors yielded by 

the analysis of the Rhythm section of the battery, Rhythm 

Factor 1 involved the assessment of either pitch 

relationships, melodic quality, or acoustical rhythms (see 

Table 8, Appendix A, from Golden et al., 1980, p.97). since 

the stimuli for these items were qualitatively different, 

the authors proposed that the factor loading of these items 

was likely related to the attention/concentration element 

than to the acoustical perceptual analysis. 

Rhythm Factor 2 involved singing two familiar melodies, 

one from memory (see Table 9, Appendix A, from Golden et 

al., 1980, p.97). It was suggested by the authors that the 
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ability to accurately perceive melodic information does not 

always coexist with the ability to carry a tune, since these 

two items produced a factor by themselves. 

T a c t i l e scale. Analysis of the 24 items of the tactile 

section produced two factors. Tactile Factor 1 was thought 

to primarily represent elementary cutaneous sensation (see 

Table 10, Appendix A, from Golden et al., 1980, p.98), and 

included localization, discrimination of differences in 

intensity, two-point discrimination, and directionality of 

stimulation. Also included in Tactile Factor 1 is the 

recognition and naming of geometric symbols traced on the 

back of the hand or common objects placed in the hand, which 

the authors note have been shown to be frequently related to 

impairment in elementary tactile sensation, due to lesions 

of the post-central gyrus. 

More complex simultaneous integration of elementary 

sensation, localized to the secondary and tertiary regions 

of the parietal lobe, are suggested by the authors to 

comprise Tactile Factor 2 (see Table 11, Appendix A, from 

Golden et al., 1980, p.98). They proposed that items in 

Tactile Factor 2 generally involve complex measures of 

stereognosis, the accuracy of naming objects placed in the 

hand, and the speed at which objects are named. 

V i s u a l Scale. Visual Factor 1 is labeled "Visual 

Perception" by the authors, and is largely comprised of 

items that were specifically identified by Luria (1966) as 
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measures of the visual perceptual process (see Table 12, 

Appendix A, from Golden et al., 1980, p.230). All Items on 

this factor present visual stimuli which must be identified 

m various ways, and are arranged to become increasingly 

more difficult. 

Visual Factor 2 presents support for Luria's 

contentions that visual-spatial ability is a separately 

measurable function apart from visual perception, and is 

thus labeled "visual-spatial perception" (see Table 13, 

Appendix A, Golden et al., p.231). visual Factor 3 is 

likewise labeled "visual-spatial perceptual speed," and 

shows significant loading on only one item (item 98), which 

includes the overall time involved to respond to the visual-

spatial task on item 97. The authors interpret these 

factors as suggesting that impairment of visual-spatial 

perception can be separately measured both in terms of 

accuracy and in terms of the speed of the process. 

Receptive language scale. Two factors were derived 

from the Receptive Language scale (See Tables 14 and 15, 

Appendix A, from Golden et al., 1980, p.231). The first 

factor appears to support Luria's concept of speech sound 

perception, which involves the ability to perceive the 

sounds of speech accurately and meaningfully. Verbal Factor 

2 was labeled "verbal comprehension-simultaneous 

processing," which was hypothesized to assess comprehension 

of complex verbal structures. The authors proposed that a 
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specifically identifiable ability underlying speech 

comprehension is to consider simultaneously and relate all 

the verbal elements of a sentence. 

Twenty-one items from this scale were not included in 

either of the above factors, and the authors hypothesized 

that many items reflected subskills necessary for verbal 

comprehension, but formed their own single-item factors 

rather than coming together under a more general verbal 

comprehension factor. The analysis was repeated using 207 

subjects from the original analysis, and 210 additional 

subjects, the majority of which were brain-damaged (McKay 5 

Golden, 1981). Results confirmed the first factor of 

phonemic discrimination, and produced six additional factors 

which could be organized according to complexity of 

comprehension as originally proposed by Luria. A summary of 

these new factors as interpreted by the authors (p.187), 

organized by the complexity of comprehension, are presented 

in Table 16 (Appendix A). 

Expressive language scale. The expressive language 

scale was designed to measure impairment of verbal 

expression from the most simple forms of articulation to 

complex forms of narration, and a factor analysis produced 

five factors. Expressive Factor 1 was called "automatic 

articulation-reading," and consisted of six items in which 

familiar and rather simply pronounced words were read (see 

Table 17, Appendix A, Golden et al., 1980, p. 233). The 
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authors proposed that errors on these items are typically 

effect of dysarthria or a form of expressive dysphasia 

rather than dyslexia. 

Like Factor 1, Expressive Factor 2 appeared to assess 

articulation (see Table is, Appendix A, from Golden et al., 

1980, p.233). Each of these items required the verbal 

repetition or echoing of words said by the tester, as 

opposed to visually presented stimuli, and consisted mainly 

of words that were multisyllabic, unfamiliar, or 

acoustically complex. Errors again were thought to assess 

the effect of dysarthria or a form of expressive dysphasia, 

and this factor was labeled "automatic articulation." 

Expressive Factor 3, called "active articulation," 

consisted of four items presenting unfamiliar or complex 

sounds or words to be read (see Table 19, Appendix A, from 

Golden et al., l 9 8 0, p. 2 3 3, . T h e a u t h o r s p r o p o s e < J ^ # 

much more deliberate and conscious effort of acoustic 

analysis and synthesis was required for successful 

completion of items on Factor 3, and that differences 

between this and the first two factors might be seen 

clinically in working with brain-damaged individuals. 

The three items included in Expressive Language Factor 

4 measured the number of words spoken within a given time 

frame (see Table 20, Appendix A, from Golden et al., p. 

234), and was thus labeled "verbal productivity." 

Expressive Factor 5 included both the task of organizing a 
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scrambled series of words into a meaningful sentence, and 

the time taken to accomplish this task (see Table 21, 

Appendix A, from Golden et al., p. 234). This factor was 

called "verbal organization," and was felt to reflect a very 

high level of verbal skills, including an underlying ability 

to organize and combine speech into meaningful and 

grammatically correct expressions. 

- R 0 a d i n C f R e a d i n ? was proposed by the authors to 

require first the breakdown of printed speech into its 

relevant acoustic components, then the combination of these 

components into meaningful units (Golden et al., 1980). 

Reading Factor 1 was proposed to involve the reading of 

words that are familiar enough to allow the entire word or 

phrase to be recognized as a unit with little or no 

conscious breakdown and combination (see Table 22, Appendix 

A, from Golden et al., 1980, p. 234). This factor was 

consequently called "automatic reading." 

The second reading factor, called "deliberate reading," 

was felt to require a more conscious and deliberate reading 

process because the items were less familiar and more 

acoustically complex (see Table 23, Appendix A, from Golden 

al., 1980, p. 235). The authors suggested that the 

distinction between Reading Factor 2 and Reading Factor 1 is 

eoretically and clinically relevant distinction, as more 

automatic or habitual behaviors are often preserved in brain 

lesion cases, while impairment is often noted when more 
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deliberate analyzing and synthesizing is required. 

Writing scale. The writing scale broke down into two 

major factors, which the authors felt supported Luria's 

analysis of two principle components in the functional 

system for writing. Writing Factor 1 appeared to assess 

phonemic analysis and synthesis, which is proposed to be 

the basic ability which allows a person to comprehend the 

verbal structure of the words to be written. Items in this 

factor are presented in Table 24 (Appendix A, from Golden et 

al., 1980, p. 312), and were thought to reflect the workings 

of the left temporal lobe. 

Writing Factor 2 (see Table 25, Appendix A, from Golden 

et al., 1980c, p. 312) was felt to assess the ability to 

translate verbal symbols into written symbols. Items on the 

second factor consisted of copying and dictating tasks in 

which the primary component is one of motoric behavior. 

Poor performance on these items was thought to indicate 

posterior left frontal lobe or left parietal disorder. 

Arithmetic scale. The arithmetic section also produced 

two factors which the authors felt lent support to Luria's 

theory, and had important localizing significance. 

Arithmetic Factor 1 was labeled "basic arithmetic 

operations," and required the ability to do simple 

ithmetica 1 calculations (see Table 26, Appendix A, from 

Golden et al., 1980c, p. 313). This ability was thought to 

represent left posterior parietal function. 
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Arithmetic Factor 2 was purported to assess the ability 

to comprehend the meaning of numbers and their structure 

(see Table 27, Appendix A, from Golden, et ai., 1980c, p. 

314). The heavy reliance on basic spatial abilities was 

thought to be associated with the function of both 

hemispheres. 

Memory scale. of the two factors generated by the 

memory scale. Memory Factor 1 was felt to represent 

immediate memory and to test the strength of a memory trace 

impression (see Table 28, Appendix A, from Golden et al., 

p. 314). Entitled "trace impression factor," it was 

given credit for being directly related to the function of 

the temporal limbic areas of the brain. 

Memory Factor 2 involves a process that is more 

difficult than the verbal reiteration necessary for Factor 1 

items in that the information to be recalled must be 

organized or otherwise cognitively transformed upon recall 

(see Table 29, Appendix A, from Golden et al., 1980c, p. 

314). This "reconstructive factor" was thus thought to 

represent higher cortical functions. 

Intelligence scale. The intelligence scale correlates 

highly with Verbal Intelligence of the Wechsler Adult 

Intelligence Scale (-0.84), and contains items reflecting 

similar procedures (Golden et al., 1981). The LNNB 

Intelligence Scale broke down into four factors, each of 

which the authors felt would have been expected 
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theoretically (Golden et al., 1981). Intelligence Factor 1 

contained 22 items that were thought to measure a general 

verbal intelligence factor (see Table 30, Appendix A, from 

Golden et al., p. 90). The authors proposed that this 

factor was more closely related to the functioning of the 

temporal-parietal areas than frontal lobe, particularly of 

the left hemisphere. 

Intelligence Factor 2 appeared to be an arithmetic 

factor, featuring items of moderate to hard difficulty, that 

require both verbal comprehension and arithmetic skills (see 

Table 31, Appendix A, from Golden et al., 1981, p . 90). I n 

contrast, the authors note that these items differed from 

the easy arithmetic items in that the latter required verbal 

understanding but little arithmetic. 

The third factor on the Intelligence Scale was labeled 

"Advanced Verbal Comprehension," and was felt to generally 

include items that were more difficult and abstract than the 

items on Factor 1 (see Table 32, Appendix A, from Golden et 

1981, p. 90). in their opinions, these items involve 

frontal as well as parietal involvement. 

Intelligence Factor 4 was considered by the authors to 

be the purest measure of right anterior functioning on the 

battery, and was often seen by them in right frontal-

temporal injuries. The items were nearly identical to the 

Wechsler Picture Arrangement subtest (see Table 33, Appendix 

A, from Golden et al., 1981, p. 91). 
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Introduction of the LNNB Form II 

Form II of the LNNB was introduced in published form in 

1985 as a largely parallel version of Form I" (Golden, 

Purisch, S Hammeke, 1985, p. ix) . S e v e r a l c h a n g 0 s ^ ^ 

on Form II in response to comments offered by clinicians and 

researchers on Form I. These changes, as described in the 

manual, included a change in stimulus materials, 

particularly the use of cards with large pictures which are 

more clearly delineated and are organized in a booklet to 

increase the ease of administration. There was also an 

expansion of the manual to include a larger review section, 

additional material on the administration of each item, and 

new scoring procedures. 

Noteable changes in stimuli may be found particularly 

on the Motor, visual, Receptive Speech, Memory, and 

Intellectual Processes Scales. For example, the number of 

stimuli presented on one of the Motor Scale items was 

doubled on the LNNB Form II, along with the number of 

required motoric responses. Some of the visually presented 

stimuli on the Receptive Speech and Memory Scales were 

simplified from photographs on Form I to line drawings on 

Several of the Visual Scale items on Form I that 

were developed in Europe were replaced on Form II by items 

that might be more familiar to a U.S.A. population. A 

sequencing component that was found on one of the 

Intellectual Processes Scale items on Form I was absent from 
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the corresponding item in Form II, while a change in the 

sequence of r e c a U stimuli on the Memory Scale was present 

on Form II b u t absent on Form I. m summary, there appeared 

enough changes in the testing materials and procedures 

tc warrant comparison studies and restandardization for the 

LNNB Form II. 

One shortcoming that practitioners and researchers may 

face with the LNNB Form II involves use of the factors 

provided for each clinical scale. Each factor was generated 

by use of a regression equation using data obtained from 

Form I. TO the author's knowledge, factor analyses similar 

to that done on the first published version of the LNNB has 

not been completed for Form II. Due to the changes in test 

items and administration procedures, a replication of the 

factor analyses using data generated from the LNNB Form II 

is highly desirable. The present study factor analyzed each 

of the eleven clinical scales using data obtained on Form II 

with a psychiatric population. 

Method 

Subjects 

One hundred and seven patients hospitalized for 

psychiatric treatment at a private psychiatric hospital 

served as subjects. All had been referred for 

neuropsychological evaluations by the administrating 

psychiatrist to assist in the diagnosis and/or treatment 

planning. The following data were obtained for each 
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patient: gender, age, handedness, level of education, and 

psychiatric diagnosis, and scores on the LNNB. 

Subjects included 50 males and 57 females, with a mean 

age of 29.3 years (range = 13.8 to 75.8 years). Ninety-two 

of the subjects reported being right-handed, eleven reported 

being left-handed, and four reported being ambidextrous. 

The mean level of education was 12.2 years with a range of 6 

to 20 years. Psychiatric diagnoses were assigned to the 

patients by their administrative physician based on DSM-III 

criteria (American Psychiatric Association, 1980) . The 

frequencies with which the various diagnostic categories 

were assigned to these patients are provided in Table 34 

(Appendix B). Patients were assigned more than one diagnosis 

if multiple diagnoses applied. 

Procedure 

All patients were evaluated with the Luria-Nebraska 

Neuropsychological Battery, Form II (LNNB-2). Performance 

on each item was reported as a scaled score (0, 1, or 2) 

according to criteria provided in the test manual based on 

normative data. A score of 0 generally indicated normal or 

adequate performance on any particular item; a score of 1 

indicated borderline deficits; and a score of 2 indicated a 

significant deficit on that item. 

Factor analyses for each of the 11 scales were 

completed by employing a principle factor analysis with 

communalities on the diagonal and iteration to the most 
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ideal solution. The results were obliquely rotated into the 

simplest factor structure with the number of factors to be 

rotated for each scale determined as the oblique solution 

which maximized the number of factors falling into the 

hyperplane. All analyses used the Statistical Package for 

the Social Sciences (SPSS) program (SPSS, Inc., 1986). 

Factors were considered in the final analysis if the 

associated Eigen values were equal to or greater than 1.00. 

Particular items were included in any factor on which the 

associated loading absolute value was greater than or equal 

to .400. The percent of the scale variance for which each 

factor accounted was also reported. 

Results 

Of the 269 items that make up the eleven clinical 

scales included in the present analyses, 52 items were 

either performed within normal limits by every subject or 

were missed so seldom that the amount of variance was 

negligible and prevented the completion of the factor 

analysis procedures. These "easy" items were defined as any 

item that had a mean of .05 or less and were subsequently 

excluded from the analyses. A description of the excluded 

items as well as the items loading significantly onto each 

of the resulting factors are presented by scale below. Also 

provided are factor matrix tables which list the loading 

values of all items on each related scale. 
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Motor Scale 

Eleven of the items from the Motor Scale were performed 

"ithin normal limits b y every or nearly every person and are 

described in Table 35 (Appendix C). The remaining forty 

items generated eight factors with an Eigen value greater 

than or equal to LOO. The Motor Scale factor matrix is 

presented in Table 36 (Appendix C). Tables 37 through 43 

(Appendix C, describe the items loading significantly onto 

Motor Scale Factors 1 through 7, respectively. Only one 

item had a loading value of .400 or higher on Motor Scale 

Factor 8, which accounted for 2.8 percent of the variance on 

the Motor Scale. The stimulus for this item was, "show me 

how you would open a can with a can opener." 

Rhythm Scale 

All 12 Rhythm Scale items were included in the factor 

analyses. The loading values of each Rhythm Scale item onto 

the three resulting factors are presented in the Rhythm 

Scale Factor Matrix in Table 44 (Appendix C). Table 45 

•Appendix C) describes the items loading significantly onto 

Rhythm Scale Factor 1. Only one item had a loading value of 

.400 or higher on Rhythm Scale Factor 2, which accounted for 

8.3 percent of the variance on the Rhythm Scale. This item 

asked persons to sing, "My Bonnie Lies Over the Ocean" after 

listening to the song played on a tape recorder. 
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Tactile Scale 

Six Tactile Scale items were not used in the present 

analyses due to perfect or near-perfect performance in 

general and are described in Table 46 (Appendix C). The 

loading values of each item on the four resulting factors 

are presented in the Tactile Scale Factor Matrix in Table 47 

(Appendix C). A description of the items loading 

significantly onto Tactile Scale Factors 1 through 4 are 

presented in Tables 48 through 51 (Appendix C), 

respectively. 

Visual Scale 

The two Visual Scale items that were excluded from the 

factor analysis procedures due to perfect or near-perfect 

performance by most patients are described in Table 52 

(Appendix C). Two factors were subsequently obtained and 

are presented in the Visual Scale Factor Matrix in Table 53 

(Appendix C). Table 53 includes the relative loading values 

of each of the Visual Scale items for both obtained factors. 

Significant items are described for Visual Scale Factors 1 

and 2 in Tables 54 and 55 (Appendix C), respectively. 

Receptive Speech Scale 

Table 56 (Appendix C) describes the 11 "easy" items 

from the Receptive Speech Scale which were excluded from the 

factor analysis procedures. Three factors were subsequently 

generated and are presented with the relative loading values 

of all Receptive Speech Scale items in the Receptive Speech 
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Factor Matrix, Table 57 (Appendix C). Tables 58 through 60 

(Appendix C) describe the items loading significantly onto 

Receptive Speech Scale Factors 1 through 3, respectively. 

Expressive Speech Scale 

Eight "easy" Expressive Speech Scale items were 

excluded from the analyses and are described in Table 61 

(Appendix C). The six factors that were generated are 

presented in the Expressive Speech Scale Factor Matrix in 

Table 62 (Appendix C). Table 62 includes the loading values 

on each factor for all Expressive Speech Scale items. Items 

loading significantly onto Expressive Speech Factors 1 

through 6 are described in Tables 63 through 68 (Appendix 

C), respectively. 

Writing Scale 

One item from the Writing Scale was excluded from the 

present factor analysis and involved the stimulus, "I am 

going to say some letters. Please write them down. B, W, E, 

P." The two subsequent factors and the loading values of 

all writing scale items are presented in Table 69 (Appendix 

C). Table 70 (Appendix C) describes the items loading 

significantly onto Writing Factor 1. Only one item had a 

loading value of .400 or higher on Writing Factor 2. This 

item required patients to write the words "wrong" and 

"knife." Writing Factor 2 accounted for 8.3 percent of the 

variance on the Writing Scale. 
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Reading Scale 

One item from the Reading Scale was performed well 

enough by the majority of patients as to be excluded from 

the factor analysis procedures. This item involved the 

stimulus, "Of the letters B, J, or S, which stands for the 

name Jim?" Two Reading Scale factors were obtained and are 

presented with the loading values of all Reading Scale items 

m the Reading Scale Factor Matrix in Table 71 (Appendix C). 

Tables 72 and 73 (Appendix C) describe the specific items 

loading significantly onto Reading Factors 1 and 2, 

respectively. 

Arithmetic Scale 

Eight Arithmetic Scale items were excluded from the 

factor analysis procedures due to good performance by most 

subjects and are described in Table 74 (Appendix C). Two 

factors were obtained on the Arithmetic Scale and are 

presented in the Arithmetic Scale Factor Matrix in Table 75 

(Appendix C) with the loading values of each item. A 

description of the items composing Arithmetic Factors 1 and 

2 are presented in Tables 76 and 77 (Appendix C), 

respectively. 

Memory Scale 

All thirteen Memory Scale items were used in the 

present factor analysis. Only one factor was generated and 

is presented with the relative loading values of all Memory 

Scale items in the Memory Scale Factor Matrix in Table 78 
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(Appendix C). Table 79 (Appendix C) describes the items 

loading significantly onto Memory Factor 1. 

Intellectual Processes Scale 

The four Intellectual Processes Scale items that were 

excluded from the factor analysis are described in Table 80 

(Appendix C). Six factors were subsequently generated using 

data from the remaining thirty items and are presented in 

the Intellectual Processes Scale Factor Matrix in Table 81 

(Appendix C). Only one item loaded significantly onto 

Intellectual Processes Factor 1. This item required an 

interpretation of the proverb, "A bird in the hand is worth 

two in the bush." Factor 1 accounted for 14.6 percent of 

the variance on the Intellectual Processes Scale. Table 82 

(Appendix C) describes the items loading significantly on 

Intellectual Processes Factor 2. The third factor accounted 

for 5.9 percent of the variance on the Intellectual 

Processes Scale. The one item loading significantly onto 

Intellectual Processes Factor 3 measured the time taken to 

respond to the stimulus, "Greta had six peaches and Ken had 

two peaches more than Greta. How many peaches did they have 

together?" Tables 83, 84, and 85 (Appendix C) describe the 

items loading significantly onto Intellectual Processes 

Factors 4, 5, and 6, respectively. 
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Discussion 

Comparisons of LNNB Form I_ and LNNB Form II Factors 

Very similar factors were found in general to the ones 

presented originally by Golden and his associates. One 

notable difference seemed to be that on several scales the 

first factor named by the earlier authors frequently 

contained items that were disregarded in the present factor 

analysis because they were generally performed correctly by 

all or nearly all of the patients. A second difference was 

that the factors generated in the present study seemed to be 

"cleaner" in that each factor tended to have fewer items, 

3.fid these items appeared to be more homogeneous in required 

function. On some occasions, factors obtained on the 

original LNNB Form I were broken down into two factors in 

the present study. 

Motor scale. The fourth factor obtained originally by 

Golden and his colleagues appears to have been separated 

into two factors in the present study. In general, these 

factors involve the measurement of speed at which 

repetitious serial motor tasks are performed. The current 

Motor Factor 1, which accounts for the most variance on the 

Motor Scale, involves a coordination of right and left hand 

movements. The current Motor Factor 5 involves simple, 

unilateral movements. 

The second motor factor from the original study, which 

was designated as a fine motor speed factor, also seems to 
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have been separated into two factors in the present study. 

Both new factors involve the measurement of the speed at 

which simple geometrical figures are drawn. Motor Factor 2 

requires drawing from a printed copy while Motor Factor 6 

requires drawing from command. 

The current Motor Factor 3 is similar to the third 

motor factor obtained by Golden and his colleagues. This 

was reported to represent a simple hand movement factor 

dependent upon visual feedback or visual-spatial analysis of 

coordinated activities since items generally required the 

imitation of hand positions modeled by the examiner. 

Although not mentioned in the original study, this factor 

appears to also involve a right/left discrimination. That 

is, items that were missed by the population in the current 

sample were generally missed when the opposite hand was 

substituted for the modeled hand. 

Motor Factor 4 of the present study was similar to the 

seventh motor factor found in the original factor study. 

This factor included items that rated the quality of simple 

geometirc drawings and therefore would appear to be 

sensitive to construction dyspraxia. As in the original 

study, drawing quality accounts for less variance than does 

the speed at which the drawings were completed. As proposed 

by Golden and his associates, mild construction dyspraxia is 

more likely to effect drawing speed while more severe 

construction dyspraxia might effect drawing quality. The 
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more extreme dysfunction seems less frequent in a 

psychiatric population as opposed to a population which 

includes diagnosed localized brain lesions. However, a 

comparison of the relative amounts of variance for which the 

drawing quality factor accounts in both the current and 

previous studies is not possible at the present time as the 

percent variance was not reported in the original studies. 

Motor Factor 7 items required hand movements that were 

highly based on kinesthetic feedback. Although this factor 

is similar to the first factor found by Golden and his 

associates, the items in the present study are more 

homogeneous. That is, the current Motor Factor 7 does not 

appear to involve language and visual cues in addition to 

kinesthetic cues. 

Motor Factor 8 items involve pantomiming an action in 

response to spoken instructions. Only one item had a 

loading value of 4.00 or higher, making this factor 

potentially less reliable. 

These final two motor factors each accounted for less 

than three percent of the variance on the Motor Scale. It 

is possible, therefore, that these factors are not 

significant or useful for clinical purposes within 

psychiatric populations. 

Rhythm scale. The two factors extracted on the Rhythm 

Scale in the present study appear to be quite similar to the 

two factors found in the original study. Items loading onto 
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Rhythm Factor 1 required counting, replicating, and 

comparing groups of beeps. It is possible that this factor 

measures the maintenance of attention and concentration to 

auditory stimuli. Rhythm Factor 2 was comprised of one item 

that required singing a song with the melody and rhythm 

intact. 

Tactile scale. Many of the items included in the first 

factor obtained by Golden and his associates fell into the 

"easy" category and were not used, suggesting that 

elementary cutaneous sensation tended to be intact in the 

present psychiatric population. A few items on the original 

first tactile factor that involved tactile sensation 

combined with further association (e.g., identify the number 

written on the back of your wrist) loaded onto the present 

Tactile Factor 3. 

The second factor obtained from the original factor 

analyses appeared to be divided into three factors in the 

present study. The current Tactile Factor 1 involves what 

the original authors described as an efficiency measure of 

complex simultaneous integration or stereognosis. One 

possible label would be "tactile naming speed." Tactile 

Factor 2 measured the distance at which two points could be 

discriminated and might be labelled "cutaneous two-point 

discrimination." Tactile Factor 4 involved discriminations 

of differences of intensity of cutanteous stimulation. 
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Visual scale. Again, the factors obtained from the 

current data seem to be broken down into simpler, more 

homogeneous factors. The first factor found with the LNNB 

Form I of the Tactile Scale separated into what appears to 

be a simple visual perception factor (Visual Factor 2) and a 

more complex visual perception factor (Visual Factor 1) on 

the LNNB Form II. 

Visual Factor 1 of the present study appears to tap 

what is generally considered non-verbal problem solving. 

Items generally require some type of mental rotation or 

extrapolation of a visual stimulus, similar to matrices-type 

tests. 

The present easy items contain many of the simple 

items in which the person is asked to name common objects 

presented in actual or in a photograph. Visual Factor 2 

from the current study contains more complex visual 

perception tasks in which the person is required to name 

objects that are overlapping or vague. This factor may be 

meauring a figure/form isolation and identification" 

ability. 

One factor not obtained in the present study that was 

included in original findings involved an efficiency measure 

or a measure of "visual speed." Although visual speed seems 

to be a component on some of the items in Visual Factor 1, 

visual speed does not appear to be directly measured on the 
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LNNB and was not heavily represented in the efficiency 

factor reported by Golden and his associates. 

Receptive speech scale. A relatively large number of 

items on the Receptive Speech Scale were anwered accurately 

by the majority of patients in the present study and were 

therefore considered "easy" items. Items included writing 

letters of the alphabet from dictation, repeating sounds, 

and following simple spoken instructions such as "Point to 

the horse." The good performance on these items suggest 

that the majority of the patients in the present sample have 

intact basic auditory perceptual abilities and a basic 

understanding of words. 

The current Receptive Speech Factor 1 is similar to the 

second factor reported in the LNNB Form I study. This 

factor seems to reflect an understanding of complex 

language. Receptive Speech Factor 2 suggests an ability to 

understand directions. Receptive Speech Factor 3 accounted 

for only 5.4 percent of the variance on this scale, yet is 

interesting in that it was not found in the original LNNB 

studies. This factor appears to require acoustical or 

phonetic and word sequencing. 

Expressive speech scale. The first factor found in the 

original LNNB Form I studies again was represented mainly in 

the "easy" items category in the present study, indicating 

that the present subjects have basic neuropsychological 

functions intact. The currently obtained Expressive Speech 
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Factor 1 was similar to the second factor found by Golden 

and his associates, and can be likewise referred to as 

"automatic articulation." These items generally require 

echoing or repeating spoken words. 

Expressive Speech Factor 2 is similar to the original 

"verbal productivity" factor. Verbal fluency is measured in 

the items on this factor both by the number of spoken words 

in the first five seconds of a response and by making up a 

sentence that contains three given words. 

Expressive Speech Factor 3 in the present study is 

similar to the fifth factor found in the orinial LNNB 

analyses. Labelled "verbal organization," it seems to 

reflect a high level of verbal skills in which a person must 

be able to organize and combine speech into meaningful and 

grammatically correct responses. 

In comparison with the "automatic articulation" 

abilities suggested in Expressive Speech Factor 1, 

Expressive Speech Factor 4 suggest a more "active 

articulation" similar to that found by Golden and his 

associates. Items on this factor involve reading or 

repeating complex or unfamiliar words, and probably require 

a more deliberate acoustical analysis and synthesis. 

The last two factors in the present analysis account 

for relatively little of the variance found on this scale. 

Expressive Speech Factor 5, accounting for 3.6 percent of 

the variance, contains an unusual mix of items with both 
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positive and negative loadings. Expressive Speech Factor 6 

again contains a speed or verbal productivity factor. 

Writing scale. Writing Factor 1 in the present study 

appears to represent a combination of skills that can be 

called "complex spelling and writing." Successful 

performance on the items of this scale requires an ability 

to maintain a sequence (e.g., words on a card are to be 

written after the card is removed, and phrases are to be 

written after dictation). 

The one item loading significantly onto Writing Factor 

2 reflects what Christensen referred to as the "elision of 

the consonants." These words are not spelled as they sound 

and would need to be produced from rote memory (e.g., 

"wrong" and "knife"). 

Reading scale. The two reading factors obtained in the 

original LNNB analyses were thought to reflect level of 

effort required for reaidng. These factors were labelled 

"automatic reading" which contained familiar words and 

phrases, and "deliberate reading" which involved less 

familiar and acoustically more complex words. Again, the 

easier factor did not appear in the present study. The 

deliberate reading" factor is represented in the current 

Reading Factor 2 and probably reflects the proportion of the 

patients who puported to have developmental reading 

disabilities. The items included on this scale involve 

words that are more complex and less familiar (e.g., 
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glutton, audacious), along with an efficiency measure (the 

time taken to read a paragraph). 

Both items loading onto Reading Factor 2 were included 

in the original "automatic reading " factor. These items 

involve a combination of understanding instructions and 

phonetic integration and synthesis. 

Arithmetic scale. Arithmetic Factor 1 from the present 

results contained items similar to those on the first factor 

reported by Golden and his associates with data generated on 

the LNNB Form I. Both items on the present Arithmetic 

Factor 1 involved Roman numerals and may reflect rote memory 

of the numerals or the rules by which Roman numerals might 

be generated. 

Arithmetic Factor 2 appears to be similar to the second 

arithmetic factor generated in the LNNB Form I study. This 

factor appears to include basic arithmetic concepts, 

including numerical placement and sequencing. 

Memory scale. The one factor obtained currently on the 

Memory Scale includes items that require the recall of seven 

words over a series of trials, along with a prediction of 

how accurate the person could do so. This factor therefore 

appears to suggest a "learning curve," possibly reflecting 

the ability and efficiency with which a person can learn 

verbal, auditory material. The memory scale includes 

several items that did not generate factors which might have 

been expected. Examples include memory with and without 
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interference, proactive vs. retroactive interference, visual 

vs. auditory memory, and incidental vs. deliberate learning. 

Intellectual processes scale. The present Intellectual 

Factor 1 is similar to the first intellectual factor found 

with data obtained from the LNNB Form I. Although only one 

item loaded according to the .400 criterion used in the 

present study, several others items had loading values 

between .300 and .400. These types of items also loaded on 

the Form I first factor, and seem to measure abstraction 

abilities. 

Intellectual Processes Factor 2 of the present study 

approximates the fourth factor obtained on the LNNB Form I. 

These items required arranging pictures in a meaningful 

sequence, and were hypothesized by Golden and his associates 

to reflect functioning of the right anterior portion of the 

cerebral cortex. 

One item loaded significantly on Intellectual Processes 

Factor 3, which measured the time taken to respond to a 

moderately difficult arithmetic item. This might reflect a 

processing efficiency factor which appears to be included in 

with the general arithmetic factors from the factor analysis 

on the LNNB Form I. 

Intellectual Processes Factor 4 of the present study 

had an unusual combination of items that was also found on 

the third factor of the original study. Golden and his 

associates labelled this factor as "advanced verbal 



comprehension." Factor 4 accounted for 4.2 percent of the 

variance on the Intellectual Processes Scale. 

The fifth and sixth factors from the Intellectual 

Processes Scale accounted for only 3.9 and 3.3 percent, 

respectively, of the variance on this scale. Intellectual 

Processes Factor 5 items required answers to moderate and 

difficult arithmetic problems. Intellectual Processes 

Factor 6 items scored both the correctness of the answer and 

the speed at which the answer was obtained for a very 

difficult arithmetic item. The second factor found by 

Golden and his associates combined these items. 

Concluding Remarks 

There were several differences between the present 

study and the original series of factor analyses done by 

Golden and his associates. Any of these variables could in 

p&rt conceivably account for the differences among the 

factors and factor loadings generated by the two studies. 

The first difference involved the use of two forms of 

the LNNB. As previously stated, changes were made in 

stimulus materials as well as the provision of additional 

information regarding the administration of items and 

scoring procedures. To the extent that items tap specific 

functional systems as proposed by Luria, however, one would 

expect similar factors to emerge. Several factors were 

similar, thus lending further support to Luria's hypotheses. 
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Several of the patient parameters in the present 

investigation were also notably different from the original 

factor analyses. In the present study, patients were on an 

average approximately eleven years younger and had an 

additional year of education. While the original Form I 

analyses were based on data generated from a mixed 

population of normal, psychiatric, and brain—damaged 

persons, all subjects in the present study were psychiatric. 

Furthermore, the psychiatric patients in the present 

investigation generally had been given a large variety of 

psychiatric diagnoses and many of them had multiple 

diagnoses. Most of the psychiatric patients in the original 

study were admitted with a diagnosis of schizophrenia, 

although approximately 10 percent of the sample were 

diagnosed with a personality disorder. 

While differences in the mean age and level of 

education might have been less influential, differences in 

the various diagnostic categories might account for a large 

proportion of the variance. The lack of obvious, diagnosed 

brain-damaged persons in the present study is likely to 

account for the relatively large number of items that were 

correctly completed by enough persons that they were 

necessarily excluded from the current factor analyses due to 

a lack of statistical variance. The resulting exclusion of 

items might then have altered the composition of derived 

factors. 
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Despite the differences in patient parameters between 

the two factor analysis studies, similar factors were 

obtained. This lends support to the reliability of the LNNB 

as a testing instrument of neuropsychological functions 

across populations. Data obtained by administration of the 

LNNB appears to be useful both for diagnostic purposes and 

as a way to generate information regarding relative 

strengths and weaknesses of individuals. 

The present results might be used in the future to 

generate a shortened version of the LNNB which omits those 

easier items that were performed adequately by all or almost 

all of the 107 psychiatric patients. The resulting 

shortened version could potentially be used as a 

neuropsychological screening instrument with private 

psychiatric patients. 
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Appendix A 

Results of the LNNB Form 1 Factor Analyses 
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Table 1 

Items on Motor Factor 1 

Correlation Item 

°-61 5- Close your eyes and place your right hand 

in the same position as I place it first. 

(Press thumb against fifth finger for 2") 

0.58 6. (Left-hand) 

0*59 7. With your eyes closed, place your right 

hand in the same position that I place 

your left hand. (Thumb and middle finger 

are placed against each other for 2") 

0.57 8. (Left hand) 

0.42 24. Draw this pattern (Dl) without lifting the 

pencil from the paper 

0.59 50. If I knock once raise your right hand. If 

I knock twice raise your left hand. 
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Table 2 

Items on Motor Factor 2 

Correlation Item 

0.59 36. Without lifting the pencil from the 

paper, I want you to draw the best 

circle you can 

0.63 37. Scoring: (circle,time) 

0.79 39. Scoring: (circle,time) 

0.71 41. Scoring: (triangle,time) 

0.78 43. Scoring: (circle,time) 

0.81 45. Scoring: (square,time) 

0.75 47. Scoring: (triangle,time) 
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Table 3 

Items on Motor Factor 7 

Correlation Item 

0.46 12. (Left-hand) 

0.70 36. Without lifting your pencil from the 

paper, I want you to draw the best 

circle you can 

0.53 38. Without lifting your pencil from the 

paper, I want you to draw the best 

square you can 

0.63 40. Without lifting your pencil from the 

paper, I want you to draw the best 

triangle you can, and make all three 

sides equal 

0.66 42. Copy this figure as best as you can 

without lifting your pencil from the 

paper 

0.65 44. (D3) (square,quality) 

0.68 46. (D4) (triangle,quality) 
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Table 4 

Items on Motor Factor 3 

Correlation Item 

0.56 13. Right-hand horizontal to vertical left 

0.61 14. Left-hand horizontal to vertical right 

0.50 15. Raise the same hand I do (right) 

0-53 16. (Raise left-hand) 

°- 7 4 17. (Right-hand points to left eye) 

0.76 18. (Left-hand points to right eye) 

0.45 22. With your hands in front of you, tap 

your right hand twice and your left 

hand once, changing smoothly from one 

hand to the other. Do it as quickly 

until I tell you to stop 

0 , 4 1 23• (Same, but reverse order of hands) 
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Table 5 

Items on Motor Factor 4 

Correlation Item 

°-74 1- Using your right hand, touch your 
fingers in turn with your thumb as 
quickly as you can 

0-73 2. (Left-hand) 

0.78 3. Do as I do, clench your right hand 
and then stretch your fingers until I 
ask you to stop. Make sure you extend 
your fingers all the way and then 
completely close your hand. Do it as 
quickly as you can. 

0-74 4. (Left-hand) 

0.75 21. Do as I do and change the position of 
your two hands at the same time. First 
you are to clench your right hand and 
at the same time extend the fingers of 
your left hand. Then I want you to 
reverse the position of your two hands 

0*67 22. With your hands in front of you, tap 
your right hand twice and your left 
hand once, changing smoothly from one 
to the other. Do it as quickly as you 
can until I tell you to stop 

0.66 23. (Same, but reverse order of hands) 
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Table 6 

Items on Motor Factor 5 

Correlation Item 

0.55 9. Do as I do. (Place right hand under 

chin with bent fingers. Be sure to use 

the same hand that I do 

0.64 10. (Left-hand) 

0.62 11• (Right hand fingers extended in 

sagittal plane touching chin 

0.69 12. (Left-hand) 

0*69 15. Raise the same hand I do (Raise right 

hand) 

0.65 16. (Raise left-hand) 

19. Point to your left eye with your right 

hand 

0.40 
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Table 7 

Items on Motor Factor 6 

Correlation Item 

•54 29. Stick your tongue out as far as 

possible 

.56 35. Show me how to whistle 
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Table 8 

Items on Rhythm Factor 1 

Correlation Item 

0.52 52. Now you are going to hear two tones on 
the tapes. Tell me whether the tones 
you hear are the same or different 

0.56 53. Tell me which is higher, the first tone 
or the second tone 

0.57 54. Now you will hear two groups of sounds. 
You will hear the first group of four 
tones, then there will be a pause, then 
the second group of four tones. I want 
you to tell me whether they sound the 
same or different 

0.51 55. Listen to these tones and hum them 

0.59 58. Tell me how many beeps you hear (Tape) 

0.66 59. How many beeps are there altogether in 
these groups? 

0.58 60. How many beeps are there in these 
groups ? 

0.65 62. You will hear a rhythm on the tape. 
When I tell you that the rhythm is 
over, tap with your hand the rhythm 
that you heard on the tape 

0.61 63. Make a series of: two taps; three taps; 
two taps; two strong and three weak 
taps; three weak and two strong taps; 
a series of two and three taps 
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Table 9 

Items on Rhythm Factor 2 

Correlation Item 

0.64 56. Listen to this melody (tape); please 

sing it: "My Bonnie Lies Over the 

Ocean" 

0.66 57. Please sing the first line of "Home on 

the Range" 
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Table 10 

Items on Tactile Factor 1 

Correlation Item 

0.65 64. Tell me where am I touching you (Right-
hand) 

0.56 65. (Left-hand) 

0.61 68. (With the head of a pin on the back of 
the wrist, depress the skin 3mm or 1mm) 
Is the touch you feel weak or strong? 

0.52 69. Scoring: (Left-hand) 

0.46 70. How many points do you feel? (Using a 
compass, check for two point 
discrimination. Spread points parallel 
to arm on middle finger. Alternate 
between right and left) 

0.46 71. Scoring: (Left-hand) 

0*67 72. In what direction am I touching you, up 
or down your arm? (Alternate arms) 

0.57 73. Scoring: (Left-arm) 

0.61 74. I am going to trace a cross, a 
triangle, or a circle on your wrist. 
Tell me what I am tracing 

0.54. 75. Scoring: (Left) 

0.49 76. (On back of wrist) What number is this? 

0.46 79. Scoring: (Left) 

0.49 82. Feel this object and tell me exactly 
what it is 

0.47 84. Scoring: (Left-hand, errors) 
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Table 11 

Items on Tactile Factor 2 

Correlation Item 

0.46 67. Am I touching you with the point or 
with the head of a pin? (Left hand 
scoring) 

0.63 70. How many points do you feel? (Using a 
a compass, check for two-point 
discrimination on middle finger. Alter-
nate between right and left) 

0.69 71. Scoring: (Left-hand) 

0.73 82. Feel this object and tell me exactly 
what it is (Alternate between hands) 

0.70 83. Scoring: (right-hand, time) 

0.73 84. Scoring: (left hand, errors) 

0.67 85. Scoring: (left hand, time) 



Appendix A—continued 53 

Table 12 

Items on Visual Factor 1 

Correlation Item 

0.41 86. (Examiner presents objects one at a 
time) What do you call this object? 

0.49 87. (Examiner presents pictures one at a 
time) What is this picture supposed to 
be? 

0.62 88. (Examiner presents pictures) What is 
this supposed to be? 

0.51 89. (Examiner presents pictures) 

0.48 90. What objects can you make out in this 
picture? (G13) 

0.48 91. What objects can you make out in this 
picture (G14) 

0.44 92. The upper part of this card has a 
design with a piece missing. All of the 
smaller pieces below it have the right 
shape to fit the part missing in the 
design. Which piece has the design on 
it that will complete the pattern of 
the larger design? 

0.45 99. At the left of this paper there is a 
square with a circle in one corner. 
Now look at these squares and notice 
that each square has a circle in one 
corner and the bottom of each square is 
heavy line. By using the baseline as a 
reference point, you can tell which 
square is just like the sample. Circle 
the letter under the square which is 
just like the sample square 
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Table 13 

Items on Visual Factor 2 

Correlation Item 

0.64 94. Tell me exactly what time these clocks 
tell (G26) 

0.55 95. Indicate the position of the hands of a 
clock if the time is: (on a sheet with 
blank faces 

0.41 96. If this compass were on a map, which 
way would be North? East? West? (G27) 

0.55 97. This drawing shows a stack of blocks 
(G29). When I show you the card, tell 
me how many blocks make up the stack. 
Include the ones you see as well as 
those you don't see 
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Table 14 

Items on Receptive Factor 1 

Correlation Item 

0.41 100. You will hear some sounds on the tape. 
Repeat the sound you hear and then 
write down the letter of the alphabet 
which goes with that sound. (Scoring: 
repetition) 

0.38 101. (Scoring: writing) 

0.77 102. Now you will hear two sounds 
m~P» P"S, b-p, d-t, k-g, r-1 (Scoring: 
repetition) 

0.88 103. (Scoring: writing) 

0.75 104. For the next three sounds (tape), write 
down all the letters which go with the 
sounds you hear (Scoring: repetition) 

0.72 105. (Scoring: writing) 

0.42 106. If you hear "ba", raise your right 
hand; if you hear "pa" raise your left 

0.35 107. You will hear two letter sounds on the 
tape. Tell me whether the letters you 
hear are the same or different; "b-p" 
(same pitch); "b-b" (different pitches) 
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Table 15 

Items on Receptive Factor 2 

Correlation Item 

0. 44 112. What does (word) mean? 

0. 39 116. (Place H23-25,l to r) Show me what is 

used to light the fire 

0. 65 123. Draw a cross beneath a circle: Now, a 

circle to the right of a cross 

0. 58 129. If I say: "Peter struck John", which of 

the boys was the victim? 
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Table 16 

LNNB Receptive Language Factors Organized by 

Complexity of Comprehension 

Level of Complexity of Comprehension Factor 

Phonemic discrimination 1 

Word comprehension 5 

Simple concept comprehension 3 

Simple relational concept 2 (non-verbal imagery) 
comprehension 6 (verbal processing only) 

4 (sequenced actions) 

Complex relational concept 
comprehension 
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Table 17 

Items on Expressive Factor 1 

Correlation Item 

0.46 145. Read these words; see-seen, tree, trick 

0.72 146. (J4) cat, dog, man 

0.72 147. (J5) house, table, apple 

0.59 150. (J8) cat-hat-bat 

0.62 152. (J10) hat-sun-bell 

0.62 153. (Jll) house-ball-chair 
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Table 18 

I terns on Expressive Factor 2 

Correlation Item 

0. 52 133. Repeat after me;a,i,m,b,sh 

0. 54 134. sp,th,pi,str,awk 

0. 45 135. see-seen, tree-trick 

0. 42 136. house, table, apple 

0. 74 137. hairbrush, screwdriver, laborious 

0. 48 138. rhinoceros, surveillance, hierarchy 

0. 44 139. cat-hat-bat 

0. 56 140. streptomycin, Massachusetts, Episcopal 

0. 54 141. hat-sun-bell, hat-bell-sun 

0. 54 142. house-ball-chair, ball-chair-house 
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Table 19 

Items on Expressive Factor 3 

Correlation Item 

0.54 144. sp, th, pi, str, awk (J2) 

0.49 148. hairbrush, screwdriver, laborious (J6) 

0.55 149. rhinoceros, surveillance, hierarchy 

(J7) 

0.52 151. streptomycin, Massachusetts, Episcopal 

(J9) 
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Table 20 

Items on Expressive Factor 4 

Correlation Item 

0. 73 165. Tell me what's happening in this 

picture (J29) Scoring: words 

0. 75 167. I am going to read this short story out 

loud. Follow along carefully because 

when I'm through, I'm going to take the 

card away and you will have to tell the 

story back to me in your own words 

0. 71 169. Could you please make a short speech 

about the conflict between the 

generations? 
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Table 21 

Items on Expressive Factor 5 

Correlation Item 

0.94 173. The words on this card can make up a 

sentence if they are arranged 

correctly. Arrange them so they make up 

a sentence 

0.86 174. (Scoring: time) 



Appendix A—continued 63 

Table 22 

Items on Reading Factor 1 

Correlation Item 

0.45 189. What word is made by the letters: s-t-

o-n-e-, k-n-i-g-h-t? 

0.70 190. Tell me what you see here:K S W R T 

0.40 191. Which of the letters B, J, or S stands 

for John? 

0.50 193. Read these words: juice, bread, 

bonfire, cloakroom, fertilizer 

0.54 194. Read these letters: UN,USA,USSR 

0.52 197. Read these sentences: The man went out 

for a walk; There are flowers in the 

garden. 

0.41 198. The sun rises in the west; The boy went 

to bed, because she was ill. 



Appendix A—continued 64 

Table 23 

Items on Reading Factor 2 

Correlation Item 

0.43 188. What sound is made by the letters: 

g-r-o, p-l-y? 

0.47 189. What sound is made by the letters: 

s-t-o-n-e, k-n-i-g-h-t? 

0.57 192. Read these sounds: po, cor, era, spro, 

prot 

0.43 193. Read these words: juice, bread, 

bonfire, cloakroom, fertilizer 

0.68 195. Read these words: insubordination, 

indistinguishable 

0.47 196. Astrocytoma, hemopoieses 

0.43 198. The sun rises in the west. The boy went 

to bed because he was ill. 

0.65 199. Read this out loud (K23). (Scoring: 

errors) 

0.71 200. (Scoring: time) 
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Table 24 

Items on Writing Factor 1 

Correlation Item 

0.52 175. How many letters are there in the 

following words? 

0.72 176. Tell me the second letter in cat, etc. 

0.54 178. Now copy these in your own handwriting 

0.67 179. I am going to show you a card with 

three words. After I do, write them 

down 

0.51 182. Now write these sounds (dictate) 

0.69 183. Now write these words (dictate) 

0.54 184. Please write (dictate) 

0.73 185. Write these words or phrases (dictate) 

0.56 186. Write a few sentences about bringing up 

children (scored for grammar, spelling, 

and coherency) 
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Table 25 

Items on Writing Factor 2 

Correlation Item 

0.85 177. Please copy these letter 

0.77 178. Copy these in your own handwriting 

0.63 180. Please write your first and last name 

0.51 181. Write these letters (dictate) 

0.50 182. Write these sounds (dictate) 

0.41 183. Write these words (dictate) 

0.50 185. Write these groups of words or phrases 
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Table 26 

Items on Arithmetic Factor 1 

Correlation Item 

0.62 202. Write the following Roman numerals 

0.60 204. Write these numbers (dictate) 

0.67 207. Read these numbers 

0.60 209. There are three numbers on these cards 

written from up to down rather than 

left to right. Read each number as a 

whole number 

0.69 215. Solve these problems 

0.70 219. Subtract the number that is above from 

the one below 

0.71 221. Serial sevens 

0.69 222. Serial thirteens 
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Table 27 

Items on Arithmetic Factor 2 

Correlation Item 

0.72 201. Write these numbers 

0.77 203. Write these numbers 

0.81 204. Write these numbers 

0.80 205. Please read these numbers 

0.65 208. Read the numbers on this card 

0.69 209. Read these numbers arranged from top to 

bottom 

0.71 210. Tell me which number is larger 
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Table 28 

Items on Memory Factor 1 

Correlation Item 

0.77 223. Errors in learning list of 7 words 

0.62 225. Trials to learn list of 7 words 

0.56 230. Memorize words from card 

0.60 232. Memory with retroactive and proactive 

inhibition 

0.63 233. Sentence memory 
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Table 29 

Items on Memory Factor 2 

Correlation Item 

0. 41 233. Errors in memorizing list of 7 words 

0. 51 227. Match card in memory with present card 

0. 67 229. Memory for 3 finger position 

0. 52 234. Memorize short story (logical memory) 

0. 60 235. Memorized word-picture combinations 
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Table 30 

Items on Intelligence Factor 1 

Correlation Item 

0. 51 236. Describe this picture 
0. 45 237. Describe second picture 
0. 48 242. Describe what is comical in picture 
0. 56 243. Describe what is comical in picture 
0. 60. 244. Analyze story (The goose who laid 

golden egg) 
0. 62 245. Define "iron hand", "green thumb" 
0. 50 246. Interpret proverb 
0. 51 247. Interpret proverb 
0. 68 248. Define words 
0. 55 249. Find similarities between objects 
0. 59 250. Find differences between objects 
0. 61 251. Go from specific to general 
0. 53 252. Go from general to specific 
0. 49 253. Go from part to whole 
0. 66 254. Go from part to whole 
0. 53 255. Define opposites 
0. 65 256. Logical relationships 
0. 55 257. Find word which does not belong in 

series 
0. 41 261. Easy arithmetic item (time) 
0. 46 262. Easy arithmetic item (correct answer) 
0. 46 264. Moderate arithmetic item (correct 

answer) 
0. 50 268. Difficult arithmetic item (correct 
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Table 31 

Items on Intelligence Factor 2 

Correlation Item 

0.57 264. Moderate arithmetic item (correct) 

0.59 265. Moderate arithmetic item (time) 

0.72 266. Hard arithmetic item (correct) 

0.52 267. Hard arithmetic item (time) 

0.56 268. Hard arithmetic item (correct) 

0.61 269. Hard arithmetic item (time) 
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Table 32 

Items on Intelligence Factor 3 

Correlation Item 

0.56 251. Go from specific to general 

0.63 252. Go from general to specific 

0.45 253. Go from whole to part 

0.45 254. Go from part to whole 

0.54 255. Define opposites 

0.43 256. Logical relationships 

0.56 258. Easy arithmetic item (correct) 

0.63 259. Easy arithmetic item II (time) 

0.50 260. Easy artihmetic item II (correct) 

0.73 261. Easy arithmetic item (time) 

0.48 263. Moderate arithmetic item (correct) 

0.48 269. Hard arithmetic item (time) 
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Table 33 

Items on Intelligence Factor 4 

Correlation Item 

0. 44 236. Describe picture 

0. 63 238. Picture arrangement, seasons (order) 

0. 73 239. Picture arrangement, seasons (time) 

0. 47 240. Picture arrangement, potatoe (order) 

0. 59 241. Picture arrangement, potatoe (time) 
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Appendix B 

Current Subject Information 
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Table 34 

Frequencies of Assigned Diagnoses 

Axis Diagnostic Category Number of Patients 

I Disorders of Infancy, 38 
Childhood or Adolescence 

I Organic Mental Disorders 17 

I Substance Use Disorders 63 

I Schizophrenic/Psychotic 39 
Disorders 

I Affective Disorders 41 

I Anxiety Disorder 1 

I Somatiform Disorder 1 

I Psychosexual Disorder 1 

II Personality Disorders 82 

II Specific Developmental Disorders 8 
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Appendix C 

Results of the LNNB Form II Analyses 
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Table 35 

"Easy" Items on Motor Scale 

Item Description 

5. Reproduce finger movement while blindfolded, right 

hand. 

9. Copy right arm and hand position from demonstration. 

10. Copy left arm and hand position from demonstration. 

11. Copy right and left arm and hand positions from 

demonstration. 

15. Copy right arm position from demonstration. 

16. Copy left arm position from demonstration. 

19. Point to your left ear with your right hand. 

28. Puff out your cheeks. 

29. Stick your tongue out as far as possible and keep it 

there until I ask you to put it back in your mouth. 

34. Show me how to chew. 

35. Show me how to whistle. 
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Table 36 

Motor Scale Factor Matrix 

LNNB 
I tern 1 2 3 

Factor 
4 5 6 7 8 

1 221 210 -053 163 -116 -064 -051 -266 
2 180 053 -142 140 -312 047 098 -136 
3 202 -046 119 031 -667* 183 116 062 
4 -062 032 119 -016 -793* 046 043 -018 
6 023 107 068 079 -055 -031 480* 006 
7 175 -109 -004 -120 -136 -045 -084 -173 
8 -015 -029 -070 -096 -027 009 773 -011 
12 -038 -026 335 -045 -066 -015 -062 060 
13 138 -082 411* -172 138 128 171 112 
14 180 -021 663* 078 139 048 080 -048 
17 -120 -060 732* -058 -272 -060 023 003 
18 027 071 753* 056 -031 060 -082 -060 
20 -120 018 051 -163 081 072 -036 182 
21 278 -013 164 142 -221 -115 -003 067 
22 640* 219 161 062 -157 -087 -014 069 
23 618* -040 -115 160 -204 -046 028 174 
24 116 067 094 -005 002 189 -073 -042 
25 -091 -010 051 -096 058 022 022 036 
2 6 -014 -024 -061 -017 -241 -013 -117 311 
27 213 -034 -041 062 -001 -010 030 640* 
30 -102 -078 070 137 -007 049 096 -073 
31 -111 -224 055 -099 -005 -013 010 189 
32 070 042 060 063 140 -140 045 225 
33 -200 -050 010 038 092 187 081 152 
36 -071 -045 -001 868* 010 147 042 069 
37 023 042 140 089 -070 733* 015 -008 
38 001 -033 -022 753* -142 -011 -107 111 
39 023 161 -117 030 -036 829* 025 -013 
40 029 067 -035 306 -143 -106 159 364 
41 -010 365 007 080 -141 647* -096 -002 
42 016 -034 -014 626* 139 083 105 -123 
43 -135 688* -107 -089 -079 217 154 -033 
44 023 131 119 520* 067 -147 074 010 
45 -031 927* 145 040 130 022 005 030 46 -107 023 061 100 -060 -075 -014 -022 47 049 748* -082 -099 -033 101 017 -004 
48 583* -102 071 -128 170 140 003 -056 49 141 114 059 032 170 -028 -038 104 50 463* -061 030 -070 027 263 -002 171 51 182 053 -065 -075 -151 -197 059 -030 

Note: Decimal points omitted. ~ 
*Item is included in the factor according to criteria 
outlined in the text. 
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Table 37 

Motor Scale Factor 1* 

Loading Item 

640 22. . Coordinating right and left hands in 

sequential tapping movement. 

618 23. . Coordinating right and left hands in 

sequential tapping movement. 

583 •
 

00 If I knock once, you knock twice. If I knock 

twice, you knock once. 

463 50. If I knock once, raise your right hand. If I 

knock twice, raise your left hand, 

Note: Decimal points omitted. 

* Accounts for 13.7% of the variance on the Motor Scale. 

Table 38 

Motor Scale Factor 2* 

Loading Item 

688 43 . Time taken to draw a circle from copy. 

927 45 . Time taken to draw a square from copy. 

748 47 . Time taken to draw a triangle from copy. 

Note: Decimal points omitted. 

* Accounts for 8.9% of the variance on the Motor Scale 
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Table 39 

Motor Scale Factor 3* 

Loading Item 

411 13. Mimics position of hands. 

663 14. Mimics position of hands. 

732 17. Mimics right hand pointing to left ear. 

753 18. Mimics left hand pointing to right ear. 

Note: Decimal points omitted. 

* Accounts for 6.3% of the variance on the Motor Scale 

Table 40 

Motor Scale Factor 4* 

Loading Item 

868 36. Draw circle from command. 

753 38. Draw square from command. 

626 42. Copy circle. 

520 44. Copy square. 

Note: Decimal points omitted. 

* Accounts for 5.2% of the variance on the Motor Scale 
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Table 41 

Motor Scale Factor 5* 

Loading Item 

667 3. Alternating clench/extension of right hand. 

793 4. Alternating clench/extension of left hand. 

Note: Decimal points omitted. 

* Accounts for 3.6% of the variance on the Motor Scale. 

Table 42 

Motor Scale Factor 6* 

Loading Item 

733 37. Time taken to draw a circle on command. 

829 39. Time taken to draw a square on command. 

647 41.' Time taken to draw a triangle on command. 

Note: Decimal points omitted. 

* Accounts for 3.0% of the variance on the Motor Scale 
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Table 43 

Motor Scale Factor 7* 

Loading Item 

480 6. Repeats movement with left thumb and finger 

while blindfolded. 

773 8. Repeats movement with right thumb and finger 

while blindfolded. 

Note: Decimal points omitted. 

* Accounts for 2.9% of the variance on the Motor Scale, 

Table 44 

Rhythm Scale Factor Matrix 

LNNB Item Factor 1 Factor 2 

52 -101 -005 
53 295 -049 
54 447* 189 
55 270 100 
56 -014 932* 
57 239 018 
58 421* -029 
59 730* -089 
60 518* 063 
61 621* -248 
62 563* 043 
63 389 203 

Note: Decimal points omitted. 

* Item is included in the factor according to criteria 
outlined in the text 

according to criteria 
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Table 45 

Rhythm Scale Factor 1* 

Loading Item 

447 54. Tell me whether the two groups of beeps you 

hear are the same or different. 

421 58. How many beeps are in each group? 

730 59. How many beeps are in the groups all 

together? 

518 60. How many beeps are there in each group? 

(Beeps are loud and soft without warning.) 

621 61. How many beeps are there in each group? 

(Beeps are loud and soft with warning.) 

563 62. Tap with your hand the rhythm you hear on 

•the tape. Tap gently for soft beeps and 

hard for loud beeps. 

Note: Decimal points omitted. 

* Accounts for 24.0% of the variance on the Rhythm 

Scale. 
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Table 46 

"Easy" Items on the Tactile Scale 

Item Description 

64. Right side errors. (Tell me where I am touching 

you: fingers, palm, forearm, shoulder). 

65. Left side errors. (Tell me where I am touching 

you: fingers, palm, forearm, shoulder). 

72. Right arm errors. (Tell me whether I am moving 

this pencil up or down your arm.) 

73. Left arm errors. (Tell me whether I am moving 

this pencil up or down your arm.) 

80. Copy the position of your left arm with your 

right arm. 

81. Copy the position of your right arm with your 

left arm. 
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Table 47 

Tactile Scale Factor Matrix 

LNNB Item Factor 1 Factor 2 Factor 3 Factor 4 

66 016 -011 -045 -735* 
67 058 -001 065 -814* 
68 -143 -084 -038 -210 
69 149 -124 -048 074 
70 022 -774* 026 -012 
71 067 -1002* 092 -002 
74 -007 -048 -045 031 
75 -019 073 137 -087 
76 -033 -057 451* 031 
77 -008 140 684* -098 
78 -026 -056 382 006 
79 062 -033 560* 006 
82 153 137 147 045 
83 849* -058 -075 -008 
85 963* -040 -021 -077 

Note: Decimal points omitted. 

* Item is included in the factor according to criteria 

outlined in the text. 
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Table 48 

Tactile Scale Factor 1* 

Loading Item 

849 83. Time taken to identify objects by touch with 

the right hand (paper clip, eraser, nickel, 

key) . 

963 85. Time taken to identify objects by touch with 

the left hand (nickel, key, paper clip, 

eraser). 

Note: Decimal points omitted. 

* Accounts for 17.4% of the variance on the Tactile 

Scale. 

Table 49 

Tactile Scale Factor 2* 

Loading Item 

-774 70. Distance of two-point discrimination on 

middle finger of right hand. 

-1002 71. Distance of two-point discrimination on 

middle finger of left hand. 

Note: Decimal points omitted. 

* Accounts for 10.3% of the variance on the Tactile 

Scale. 
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Table 50 

Tactile Scale Factor 3* 

Loading Item 

451 76. Identifying number written on back of right 

wrist. 

684 77. Identifying number written on back of left 

wrist. 

560 79. Identifying letter written on back of left 

wrist. 

Note: Decimal points omitted. 

* Accounts for 9.8% of the variance on the Tactile 

Scale. 
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Table 51 

Tactile Scale Factor 4* 

Loading Item 

-735 66. Right hand errors (Tell me whether I am 

touching the back of your hand with the point 

or head of a pin) 
• 

-814 67. Left hand errors (Tell me whether I am 

touching the back of your hand with the point 

or head of a pin) 
• 

* 

Note: Decimal points omitted. 

Accounts for 8.1% of the variance on the Tactile 

Scale. 

Table 52 

"Easy" Items on the Visual Scale 

Item Description 

86 

87 

Name these presented items (nickel, rubber band, 

eraser, pencil). 

Name the objects in these pictures (wallet, can 

opener, drinking glass, milk carton). 
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Table 53 

Visual Scale Factor Matrix 

LNNB Item Factor 1 Factor 2 

88 -025 757* 
89 353 042 
90 201 543* 
91 102 616* 
92 670* -023 
93 042 -014 
94 -049 164 
95 112 -131 
96 -118 165 
97 448* 044 
98 295 -158 
99 548* 149 

Note: Decimal points omitted. 

Item is included in the factor according to criteria 

outlined in the text. 
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Table 54 

Visual Scale Factor 1* 

Loading Item 

670 92. Which of several alternate pieces has a 

design on it that will enable it to complete 

the pattern of the larger design? 

448 97. How many blocks make up the stack shown in 

the drawing on this card? Be sure to include 

the blocks you see as well as the ones you 

don't see. 

548 99. Choose one of four rotated squares that is 

just like the sample square. 

Note: Decimal points are omitted. 

Accounts for 18.8% of the variance on the Visual 

Scale. 
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Table 55 

Visual Scale Factor 2* 

Loading Item 

757 88. Identify the object in the picture 

(telephone-hazy, telephone-clear, 

typewriter-hazy, typewriter-less hazy, 

typewriter-clear). 

543 90. Name overlapping items drawn in the 

picture (pitcher, knife, bottle, 

scissors, saw). 

616 91. Name overlapping items drawn in the 

picture (tea pot, hammer, bird, spoon, 

toothbrush). 

Note: Decimal points are omitted. 

* Accounts for 10.3% of the variance on the Visual 

Scale. 
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Table 56 

"Easy" items on the Receptive Speech Scale 

93 

Item Description 

101. Write the letter of the alphabet this sound 

represents (buh; puh; muh). 

102. Repeat these two sounds (muh-puh; puh-suh; buh-

puh; duh-tuh; kuh-guh; ruh-luh). 

103. Write down the letters represented by the two 

sounds (muh-puh; puh-suh; buh-puh; duh-tuh; kuh-

guh; ruh-luh). 

108. Point to your nose; hair; mouth. 

110. Among these pictures, point to the horse; purse; 

book. 

111. Point to your thigh; wrist; forehead. 

113. Point to the picture that shows mealtime; 

typewriting; summer. 

114. Put your hand on your knee; Move an arm. 

115. Tell me whose this is (yours); Whose is thxs? 

(mine). 

118. Point at the key; Point at the pencil. 

126. Which sentence is correct "An ant is bigger than 

a horse," or "A horse is bigger than an ant?" 
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Table 57 

Receptive Speech Factor Matrix 

LNNB Item 

125 
127 
128 
129 

187 4 4 3 

-017 
379 
582* 
103 
121 

-015 
-054 149 

Factor 1 Factor 2 Factor 3 

104 092 "063 -"1* 
105 024 173 -601 

060 4 9 3 
106 — u o u ccq* -203 
im 285 568* 

n67 -055 -405* 
l?9, I I 598* 141 
17 279 098 -088 

119 ° 9 6, ?32 -011 
i o n 4 7 3 * - 1 3 2 U i i 

120 ^ J n ~ „ -019 
121 027 024 

114 -o39 -o4i 
i 0-7 -168 

123 
124 

037 045 
-101 -208 
030 -018 
-037 -233 
112 105 
108 095 

1 3 0 14Q -084 
131 132 -054 "ISO -070 

Note: Decimal points omitted. 

* Item is included in the factor according to criteria 

outlined in the text. 
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Table 58 

Receptive Speech Scale Factor 1* 

Loading Item 

473 120. Point to the comb with 
the key; Point to the 

pencil with the comb. 

582 127 . Which of the two cards 
is lighter? Less 

light? 

Darker? Less dark? 

Note: Decimal points omitted. 

* Accounts for 16.5% of the variance on the Receptive 

Speech Scale. 
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Appendix C—continued 

Table 59 

Receptive Speech Scale Factor 2' 

Loading Item 

493 106. If you hear "buh,M lift your right hand; If 

you hear "puh," lift your left hand. 

568 107. Tell me whether the letters you hear are the 

same or different ("buh-puh" said at the 

same pitch; "buh-buh" said at different 

pitches). 

598 116. Among these pictures, point to the one that 

is used to light a fire (matches, wood, 

stove). 

443 123. Draw a cross above a circle; now draw a 

circle 

to the left of a cross. 

Note: Decimal points are omitted. 

* Accounts for 7.2% of the variance on the Receptive 

Speech Scale. 
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Table 60 

Receptive Speech Scale Factor 31 

Loading Item 

-751 104. Repeat three sounds (a-o-a; u a-i; muh suh 

duh; buh-puh-buh; duh-tuh-duh; bi-ba-bo; 

bi-bo-ba). 

-601 105. Write down the letters represented by each 

of three sounds (a-o-a; u-a-i; muh-suh-duh; 

buh-puh-buh; duh-puh-duh; bi-ba-bo; bi-bo-

ba) . 

-405 109. Point, in order, to your nose, hair, mouth, 

nose, hair. 

Note: Decimal points are omitted. 

* Accounts for 5.4% of the variance on the Receptive 

Speech Scale. 
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Table 61 

"Easy" Items on the Expressive Speech Scale 

Item Description 

133. Repeat these sounds: e; o; n; p; cr. 

136. Repeat these words: work; letter; tree. 

146. Read these words: man; the; see. 

147. Read these words: work; letter; tree. 

150. Read these words: fat; rat; pat. 

158. Identify the part of the body shown in the 

picture (hand, finger, knee). 

159. What do you use to dry with when you take a 

bath? 

What shows you what day of the year it is? 

What goes on your bed to keep you warm when 

sleeping? 

160. Count from 1 to 20 out loud. 

98 
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Table 62 

Expressive Speech Scale Factor Matrix 

LNNB 
Item 1 2 

134 377 088 
135 028 -005 
137 -084 110 
138 412* 199 
139 704* 036 
140 239 -072 
141 434* -081 
142 185 -089 
143 280 -030 
144 036 145 
145 -067 041 
148 157 051 
149 041 -036 
151 -062' 014 
152 -069 -131 
153 010 -040 
154 120 065 
155 113 -021 
156 007 093 
157 264 007 
161 -022 -107 
162 -015 -004 
163 -015 014 
164 -099 -005 
165 -016 331 
166 059 -011 
167 030 481* 
168 -024 182 
169 -017 637* 
170 235 333 
171 -139 153 
172 040 401* 
173 -017 -014 
174 -008 081 

Factor 

031 
046 
016 

-026 
-032 
-125 
157 
146 
031 
188 

-067 
119 
111 
073 
056 

-002 
053 
047 
039 
075 
206 
007 
-185 
-057 
223 
226 
087 

-104 
-051 
051 
061 
165 
815* 
673* 

-181 
-069 
-113 
-052 
037 

-661* 
-036 
-083 
-284 
-341 
-201 
319 
-758* 
-830* 
-097 
110 
043 
111 

-107 
143 

-021 
082 
-123 
088 
035 
-003 
-056 
-080 
062 
076 

-323 
-056 
036 

-199 

187 
044 
407* 

-089 
-099 
056 
-063 
066 
083 
078 

-024 
170 

-045 
087 

-015 
-062 
153 

-031 
-046 
191 

-423* 
-003 
-063 
468* 

-178 
255 
183 

-046 
-042 
-095 
-076 
208 

-068 
-003 

-056 
-118 
-251 
207 

-064 
-033 
203 

-097 
027 
-170 
-043 
-101 
001 
106 
095 
079 

-027 
059 

-146 
044 
157 

-056 
036 
197 
042 
588* 
090 
660* 
071 

-226 
071 
092 
-037 
056 

Note: Decimal points omitted. 

* Item is included in the factor according to the 

criteria outlined in the text. 
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Table 63 

Expressive Speech Factor l1 

Loading Item 

412 138. Repeat the following: clarify; 

participate; discretionary. 

704 139. Repeat these words: fat-rat-pat. 

434 141. Repeat the following series of words: 

rat-fun-tell; rat-tell-fun. 

Note: Decimal points omitted. 

* Accounts for 18.7% of the variance on the Expressive 

Speech Scale. 
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Table 64 

Expressive Speech Factor 2 

481 167. Number of words in the first 5 seconds of 

response (telling a story back in own 

words). 

637 169. Number of words in the first 5 seconds of 

response (making up a speech about the 

weather). 

401 172. Make up a sentence that includes all 

three of these words (bike, water, 

dirty). 

Note: Decimal points omitted. 

* Accounts for 5.6% of the variance on the Expressive 

Speech Scale. 
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Table 65 

Expressive Speech Factor 3 

Loading Item 

815 173. Number of sentences with errors. (I am 

going to give you a card on which the words 

are mixed up; arrange them correctly to 

make a sentence.) 

673 174. Total response time. (I am going to give 

you a card on which the words are mixed up, 

arrange them correctly to make a sentence.) 

Note: Decimal points omitted. 

* Accounts for 5.1% of the variance on the Expressive 

Speech Scale. 
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Table 66 

Expressive Speech Factor 4 

Loading Item 

-661 140. Repeat: streptomycin; Massachusetts-

Episcopal . 

-758 149. Read: clarify; participate; 

discretionary. 

-830 151. Read: streptomycin; Massachusetts 

Episcopal. 

Note: Decimal points omitted. 

* Accounts for 4.4% of the variance on the Expressive 

Speech Scale. 
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Table 67 

Expressive Speech Factor 51 

Loading Item 

407 137 . Repeat these words: humidity; exhaust; 

abuse. 

-423 161. Count backwards from 20 to 1. 

468 164. Time to response. (Tell me what is 

happening in this picture.) 

Note: Decimal points omitted. 

* Accounts for 3.6% of the variance on the Expressive 

Speech Scale. 

Table 68 

Expressive Speech Factor 6* 

Loading Item 

588 166. Time to response. (Tell the story back to 

me in your own words.) 

660 168. Time to response. (Make up a speech about 

the weather.) 

Note: Decimal points omitted. 

* Accounts for 2.9% of the variance on the Expressive 

Speech Scale. 
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Table 69 

Writing Scale Factor Matrix 

LNNB Item Factor 1 Factor 2 

175 -016 -006 

176 084 -008 

177 031 -083 

178 154 265 

179 419* -128 

180 124 097 

182 234 229 

183 -122 1006* 

184 780* -020 

185 557* 267 

186 445* 087 

187 000 225 

Note: Decimal points omitted. 

* Item is included in the factor according to criteria 

outlined in text. 
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Table 70 

Writing Scale Factor 1' 

Loading Item 

419 179. I will show you a card that has three words 

on it for 5 seconds. When I remove the 

card, write the words. 

780 184. Write: military; presumptuous. 

557 185. Write the groups of words after I finish 

saying each group, (rat-big-fun; once upon 

a time; last year before Easter) 

445 186. Rating of grammar, spelling, and content. 

(Write a few sentences about your main 

ideas on education). 

Note: Decimal points omitted. 

* Accounts for 23.6% of the variance on the Writing 

Scale. 
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Table 71 

Reading Scale Factor Matrix 

LNNB Item Factor 1 Factor 2 

188 221 

189 3 8 7 

190 
192 0 3 2 

193 
194 
195 

019 
032 
729 

-160 
520 

197 3 5 3 

198• 2 3 4 

199 
200 

433* 
255 
153 

-127 
729* 2 4 0 

856* 
* -056 

1 9 6 527* -°51 

353 
234 
688 
635* ~ 0 4 9 

-118 
108 

688* " ° 1 9 

107 

Note: Decimal points are omitted. 

* Item is included in the factor according to criteria 

outlined in the text. 
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Table 72 

Reading Scale Factor 1* 

Loading Item 

729 193. Read: spell/ stalk, imply, glutton, 

abuse, struck. 

520 195. Read: horizon, audacious. 

527 196. Read: reliable, irresponsible. 

688 199. Total number of words in error while 

reading a paragraph outloud. 

635 200. Total time to read the paragraph 

outloud. 

Note: Decimal points omitted. 

* Accounts for 30.0% of the variance on the Reading 

SC6.10 • 
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Table 73 

Reading Scale Factor 2* 

Loading Item 

433 188 . What sound is made by these letters? 

(c-r-o; s-l-y) 

856 194 . I am going to show you a card with some 

letters on them. Read these as separate 

letters: HEW; DOE; PR. 

Note: Decimal points omitted. 

* Accounts for 8.6% of the variance on the Reading 

Scale. 
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Table 74 

"Easy" Items on the Arithmetic Scale 

Item Description 

201. Write down the numbers: 8; 6; 2; 1; 3, 5. 

203. Write the regular numbers: 17 and 71; 69 and 

96. 

206. Read the numbers: 8-6-2; 1-3-5. 

208. Read the numbers: 24, 35, 271, 649, 9154. 

209. There are three numbers on this card, arranged 

from top to bottom. Read each number as a 

whole number (2-7-1; 3-8-2; 1-2-6). 

210. Which of these two numbers is larger? (spoken: 

16 or 57; 14 or 78; 198 or 202) 

211. Look at this card and show me by pointing 

which of the top two numbers is larger? Which 

of the bottom two? 

216. On this card the numbers are arranged up and 

down. Add all three of them together in your 

head. 
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Table 75 

Arithmetic Scale Factor Matrix 

LNNB Item Factor 1 Factor 2 

202 
204 
205 
207 
212 
213 
214 
215 
217 
218 
219 
220 
221 
222 

843* -148 
270 460* 

-112 785* 
659* -106 
065 347 

-060 491* 
095 442* 
032 "099 
383 137 
027 040 

-030 050 
323 327 
316 251 
343 373 

Note: Decimal points omitted. 

* Item is included in the factor according to criteria 

outlined in text. 
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Table 76 

Arithmetic Scale Factor 1* 

Loading Item 

843 202. Write down the Roman numerals for the 

following numbers: 4 and 6; 9 and 11. 

659 207. Read the numbers: XI , IV, VI, IX; 69, 71, 

17, 96. 

Note: Decimal points omitted. 

* Accounts for 29.3% of the variance on the Arithmetic 

Scale. 

Table 77 

Arithmetic Scale Factor 2* 

Loading Item 

460 204 . Write : 24, 35, 271, 649, 9154. 

785 205 . Write : 13, 16, 18, 108, 1032. 

491 213 . Solve these problems; you may write 

them (3 + 5; 5 + 8) . 

442 214 . Solve these problems; you may write 

them (8 - 3; 9 - 4) . 

Note: Decimal points omitted. 

* Accounts for 6.9% of the variance on the Arithmetic 

Scale. 
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Table 78 

Memory Scale Factor Matrix 

LNNB Item Factor 1 

223 802* 
224 775* 
225 637* 
226 171 
227 166 
228 -058 
229 016 
230 205 
231 129 
232 073 
233 041 
234 -232 
235 137 

Note: Decimal points omitted. 

* Item is included in the factor according to criteria 

outlined in the text. 
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Table 79 

Memory Scale Factor 1* 

Loading Item 

802 223. Total number of errors. Repeat as many 

words as you can remember: shack, tree, 

lamp, dog, chair, basket, pin (two to 

five trials possible). 

775 224. Degree of accuracy in predicting how many 

words person will remember on Item 223. 

637 225. Whether person remembered all seven words 

on two consecutive trials on Item 223. 

Note: Decimal points omitted. 

* Accounts for 31.6% of the variance of the Memory 

Scale. 
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Table 80 

"Easy" Intellectual Processes Scale Items 

Item Description 

242. What is comical or absurd about the story in 

this picture? 

255. What is the opposite of up; wet? 

258. Cindy had 3 peaches and Paula had 5 peaches. 

How many did they have together? 

260. David had 9 peaches and gave 5 away How many 

did he have left? 
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Table 81 

Intellectual Processes Scale Factor Matrix 

LNNB Factor 

Item 1 2 3 4 5 6 

236 -080 105 130 -078 091 041 

237 129 -171 -046 -154 -035 -177 

238 -031 766* 063 116 -153 -079 

239 -175 793* -024 -135 -175 022 

240 180 546* -060 -040 250 -279 

241 -071 472* 201 -125 120 -009 

243 067 028 115 -037 014 041 

244 096 045 026 169 013 -072 

245 251 -012 -110 -117 016 001 

246 590* -078 106 -022 -038 -149 

247 322 100 -047 393 021 073 

248 056 022 197 172 -142 010 

249 -045 -033 -096 -011 -022 -024 

250 376 -044 -005 -069 -083 045 

251 110 272 -095 049 -056 129 

252 021 -037 -023 -058 -048 038 

253 175 150 -157 -521* 050 -109 

254 328 137 -047 -145 -044 035 

256 112 -009 -012 -185 -312 013 

257 -308 -001 -027 190 -077 -077 

259 042 -009 001 -479* -086 -007 

261 069 105 141 -125 -121 054 

262 076 166 -125 025 -808* 055 

263 058 -011 921* 105 064 -038 

264 188 -037 110 169 -466* -197 

265 261 032 345 155 -096 -096 

266 291 103 -081 070 -253 -473* 

267 -142 025 079 -049 062 -895* 
268 -102 -083 095 -147 -430* -098 

269 -145 109 301 -282 -304 -059 

Note: Decimal points omitted. 

* Item is included in the factor according to criteria 

outlined in text. 
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Table 82 

Intellectual Processes Scale Factor 2' 

Loading Item 

766 238. Correct order of pictures, arranged to 

make sense. 

793 239. Time to completion (arranging pictures to 

make sense). 

546 240. Correct order of pictures, arranged to 

make sense. 

472 241. Time to completion (arranging pictures to 

make sense). 

Note: Decimal points omitted. 

* Accounts for 6.3% of the variance on the Intellectual 

Processes Scale. 
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Table 83 

Intellectual Processes Scale Factor 4* 

Loading Item 

-521 253. What are the parts if the whole is a saw? 

-479 259. Response time (Cindy had 3 peaches and 

Paula had 5 peaches. How many did they 

have together? 

Note: Decimal points omitted. 

* Accounts for 4.2% of the variance on the Intellectual 

Processes Scale. 
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Table 84 

Intellectual Processes Scale Factor 5' 

Loading Item 

-808 262. Greta had 6 peaches and Ken had 2 more 

than Greta. How many peaches did they 

have together? 

-466 264. A businessman owned 10 stores. In each 

he stocked 9 shirts. He sold two-thirds 

of the shirts. How many did he have 

left? 

-430 268. Someone riding a bike can ride to the 

post office in 30 minutes and someone 

can drive a car there 6 times faster. 

How long does the person driving the car 

take to get to the post office? 

Note: Decimal points omitted. 

* Accounts for 3.9% of the variance on the Intellectual 

Processes Scale. 



^ 1 2 0 
Appendix C—continued 

Table 85 

Intellectual Processes Scale Factor 6' 

Loading Item 

-473 266. There were 24 records on two shelves. 

There were three times as many on one 

shelf as on the other. How many records 

were there on each shelf? 

-895 267 . Response time to #266. 

Note: Decimal points omitted. 

Accounts for 3.3% of the variance on the Intellectual 

Processes Scale. 

* 
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