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ABSTRACT 

An Analysis of the Hiskey Nebraska Test of Learning 

Aptitute for Navajo Children with 

Suspected Learning Difficulties 

by 

Susan Louise Sawyer, Master of Scien ce 

Utah State University, 1983 

Major Professor: Dr. Marvin Fifield 
Department: Psychology 

V i 

The purpose of the study was to evaluate the appropriateness 

of the Hiskey Nebraska Test of Learning Aptitude as a measure of 

ability for Navajo students with suspected learning difficulties. 

Item analytic procedures were employed for the 61 students in the 

younger group (ages 5-10) and for the 57 students in the older 

group (ages 11-17). 

Using Hoyt1 s analysis of variance routine, reliability 

estimates of .87 (younger group) and .81 (older group) were 

obtained. The majority of the items discriminated in the appro

priate direction for both subtest and total test scores. 

It was concluded that the Hiskey Nebraska Test of Learning 

Aptitude would give acceptably reliable and consistent results for 

Navajo children with suspected learning difficulties. Further 

research to demonstrate validity of the instrument for this 

population was discussed. (80 pages) 



CHAPTER I 

INTRODUCTION 

Individual psychoeducat io nal evaluation is an essential part of 

the identification and placement process of handic apped students. 

However, the use of psychoeducational testing informat ion, a 

significant component of student evaluation, t o place minority children 

in special education has become a controversial issue (Reschly & Phye, 

1979). Inadequacies of convent ion al psychometric techniques for 

assessing minori ty children has been well documented (Jensen, 1980; 

Satt ler, 1978). 

One setting in which the oroblems in t he assessment and placement 

of minority children is particularly acute is in schools serving larqe 

numbers of Native American childre n. Havinghurst (1981) estimate d that 

218,500 Native American students, 80% of all Native American students, 

are attending Bureau of Indian Affairs (BIA) schools or other schools 

located in very rural, remote areas. The rural, remote nature of the 

schools had led to difficulty in recruiting and retaining qualified 

professionals to serve the handicapped (Fifield, 1981). This 

difficu lt y in retaininq professionals has meant that most BIA schools 

contract for assessment services with psychological consulting 

i ndividuals or firms located in universities or cites surrounding the 

r eservations (Fifield, 1981). A disadvantage with this arrangement is 

th at the contracted psychologists are employed on a short-term basis 

and subsequently, have only minimal commitment. Some of the problems 

these consulting psychologists face are lack of appropriate norms for 
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available tests and scarcity of culture-fair instruments. In addition, 

testers often have limited familiarity with the Indian culture and the 

constraints placed on the service system delivery in these schools. 

Often, there is not adequate space and/or aopropriate facilities in the 

schools for individual evaluations. Also, the psychologists are often 

confronted with the over- or underscheduling of students for 

assessment . Thus, the task of performing pscyholoqical assessment of 

SIA students by contracted psvchologists is a difficult one at best. 

Nonethele ss, BIA agencies are under the jurisdicti on of Public Law 

94-142. Therefore, in order for their students to be placed in special 

education classes or to receive supportive services, pscyhological 

testing must take pace. 

In August, 1980, a contract was awarded to Utah State University, 

Exceptional Child Center t o provide 170 psychoeducational assessments 

of Native American children referred for special education services in 

t he Fort Defiance agency of the Navajo area office of the Bureau of 

Indian Affairs. In addition to providing the contracted testing, it 

was the purpose of this contract to study the procedures for individual 

rsychoeducationa l tests in the Fort Defiance agency and provide 

recommendations to improve the accuracy and relevance of such testing. 

In preoarinq for this contact, Exceptional Child Center staff 

reviewed Public Law 94~142, the guidelines established by the BIA, and 

procedures for the selection of unbiased testing instruments. Since 

virtually every child in the BIA schools is either bilingual or 

non-English speaking, psychologists providing individual testing on the 
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Navajo Reservation generally select the Performance section of the 

Revised Weschler Intelligence Scale for Children (WISC-R) which does 

not require verbal response from the child (McShane i Plas, 1982; 

Teeter, Moore, & Peterson, 1982). However, using the Performance 

section of the ~/ISC-R only addresses oart of the problem, since the 

instructions must be given in English. To eliminate such bias, other 

non-language dependent tests were reviewed. 

The Hiskey-Nebraska Test of Learning Aptitude (HNTLA) is made up 

of ite ms very similar to the performance section of the WISC-R. 

However, since it was designed to be used with deaf students, the 

instructions are presented in pantomime, either by demonstration or by 

hand signals. Taken at face value, the HNTLA appears to be an 

excellent choice for the assessment of intell iqence of Navajo students 

with suspected learnina difficulties. The literature also suggests 

that the HNTLA is an appropriate instrument for the ability assessment 

of Navajos (Shutt & Hannon, 1974). Furthermore, the HNTLA fias been 

used with bilinguals and other oopulations that appear to be penalized 

by verbal intelligence tests (Burors, 1978). Based on the preceedinq 

data, the HNTLA was selected by Exceptional Child Center project staff 

as one of the ability measurement instruments for the Indian students 

referred for assessment in the Fort Defiance contracts. 

The Problem 

Although the literature suggests that the HNTLA is an appropriate 

instrument for ability assessment of Navajos (Shutt & Hannon, 1974), 

clinical analysis of the HNTLA protocols collected for the Navajo 
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children· referred for assessment in the Fort Defiance contract for the 

Exceptional Child Center showed marked inconsistencies. 

For children with suspected learning difficulties (the primary 

reason for referral in this sample) one would expect to find most 

students with an average to low average intelligence score and a two or 

more year deficiency in academic skills (Bureau of Indian Affairs, 

Office of Indian Education Guidelines, adopted January, 1980.) 

However, in examininq the test protocols of the Fort Defiance referees, 

it was found that 22.9% had achievement scores that were higher or 

equal to their HNTLA l earning aqe score. 

The HNTLA consists of 12 subscales. Subtests 1-8 are administered 

to children ages 3-10 (younger group). Subte sts 6-12 are administered 

to children ages 11-17 (older group ) . The data indicated that it was 

the "younger gr oup" which had the majority (63%) of the inconsistent 

achievement results noted above. Furthermore, the 118 Navajo pupils 

who were given the HNTLA, 66.1% had a var ia tion in the subtests of five 

years or more. 

A variety of reasons can be examined as possibly contributing to 

this inconsistency: 

1. Examiner effects, (i.e., bias due to cultural and language 

differences) may have affected the test results (Brodie, 1970; 

Palomares & Johnson, 1966). However, examiner bias should have been 

equally distributed with other qroups and other tests administered to 

the same student. This was not the case. Other measures of ability 

did not show such inconsistencies. 



2. Poor tests administration may have also contributed to these 

findings. Error in administration could have also occurred in other 

tests given at the same time, however, this was not found. 

3. The nchievement measures may have been inadequate for the 

assessment of achievement in this qroup . However, achievement test 

scores were rather consistent with teacher ratinqs and other measures 

of ability. In addition, several different meas ures of achievements 

were utilized . 

In summary, it was concluded that the HNTLA, as utilized in this 

situation, did not appear to be an appropriate measure of ability. 

5 

The question is: Why didn't the HNTLA predict more accurately the 

achievement level of Navajo students referred for suspected lear1ing 

difficulites? The HNTLA may be inaopropriate for several di fferent 

reas ons: The test items may not discriminate, they may be overly 

easy, overly difficult, or they may be measuring other things than what 

the test ouroorts to measure. 

The literature indicates that the HNTLA has not been item analyzed 

for Navajo students. Thus, the discriminative ability of the test 

items has not been determined and it is quite possible that certain 

test items or subtests are just as culturally loaded or even more 

cult urally loaded than many verbal tests. 

Justification 

Information relating to the nature of individual ite m statistics 

obtained when the HNTLA has been applied to culturally different 

individuals would seem to be of value for a number of reasons. 
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1. Psychologists, in addition to considering the total 

performance, often make clinical inferences based upon particular item 

responses (Anastasi, 1976). The discriminative ability of an item or 

subtest would provide additional data to improve the accuracy of such 

clinical inferences. 

2. Psychologists are interested in a scale which differentiates 

between normal and subnormal groups, but also reveals individual 

diff erences within the special group. To make such infe rences, it is 

necessary to determine the discriminating power of individual test 

i tems, since the total test perfor~ance is a function of the aggregate 

performance on the individual items comprising the scale. 

3. The order of di f ficulty of items when the scale is applied to 

specia l groups is also important. The subtests are administered such 

that when a specific number of items have been failed, the subtest is 

discontinued. The assumption, based on the standardization group ' s 

performance, is that all further items would also be failed. If the 

order of difficulty of items for the special group is different than 

for the standardization group, it is possible that after the specified 

n~mber of items have been failed, and the subtest is discontinued, that 

later items, not given, could be passed. Thus, the total test scores 

may be affected (lowered) by the order of presentation of items. 

Purpose of the Study 

The purpose of the present study was to evaluate the appropriate

ness of the HNTLA as a measure of ability for Navajo students with 

suspected learning disabilities as determined by an item analytic 
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study, to measure the item difficulty, discriminative power, and 

internal consistency of the items of this test for this population. 

This study collected data to answer the following specific 

questions: 

1. Usinq item analytic techniques, what is the item difficulty, 

discriminative power, and internal consistency of the items of the 

HNTLA for Navajo students ages 6 to 12 referred for suspected learning 

problems. 

2. Is there a difference in difficulty of the subtests or total 

test of the HNTLA for different sexes? 

3. Is there a difference in item difficulty, discriminative 

power, or internal consistency for the i t ems in the subtests given to 

the younger group (ages 5-10) versus the older group (ages 11-17)? 
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CHAPTER II 

REVIEW OF LITERATURE 

There is a vast amount of professional literature , studies, and 

opinion that address the use of test information in the placement of 

children in special education services. Therefore, the literature 

review for this study will be broad and selective and divided into two 

major areas of concern: 1) nonbiased assessment, 2) itern analytic 

studies of intellioence tests. 

Nonbiased Assessment 

"Even thou oh many schoo 1 systems have tried to m1 n1 rm ze 
the imoortance of standardized tests. these tests still 
play an important role in who succeeds in our society." 
(Ford, Jr., 1980) 

Testing and test results are an inherent part of education in this 

country. Public Law 94-142, Educati on for all Childre n's Act of 1975 

(Federal Register, 1977b) mandated that certain procedures be followed 

in the process of identifying and educating handicapoed children. One 

reauirement of the law is that all children referred for special 

education placement have, a statement of the oresent levels of 

educational performance. Individually administered psychological and 

educational tests are the most frequently used method for identifying a 

student's current level of educational performance. 

Intelligence tests are deeply entrenched in this process of 

evaluation and placement as a result of their role in predicting 

scholastic achievement. The ability of intelliqence tests to predict 
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academic achievement has been the source of much controversy. However, 

the evidence for IQ tests' predictive validity is substantial and 

general ly consistent (Lunemann, 1974). 

Empirical support for this use of intelli gence tests has done very 

little to abate th e persistent concern over the insensitivity of 

intelliqenc e tests in diffe rent iating the learning potential of 

minority and l ower socio-economic children. Questio ns of bia s in 

assessment and placement of children with special needs has become a 

major focus of concern by those interested in equality in the school s 

(Bailey & Harbin, 1980 ). 

It has been evident fo r many years that minority group children 

generally do not score as well on achievement and in tell igenc e tests as 

do Anqlo children (Ford, Jr., 1980) . The controversy is 0 11er the 

inference that the poor performance of lower socioeconomic status and 

minori ty chi ldren on intelligence tests i s an index of learning 

ability . Minor ity groups contend that they (minority 9roups) are 

proven inferio r by tests that are based on false crite ria. The ethnic 

concern is that the existing criteria in psychological testing does not 

encompass a multi-cultural soci et y, but only serves to maintain the 

sta tus quo within a framework of White supremacy (Drew, 1973 ) . 

Responses to their accusations are frequently defensive in nature and 

nearly always provide data pointing out that it is not the tests 

themselves that are bias but the society, or environment and that tests 

are merely the vehicle that conveys this information. The dissonance 

fosters emotion to a level of confusion so great that the issues often 

seem unresolvable. 
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Although the concerns about bi3s in tests are not new and did not 

arise only wit h school psychology, school osycholoqy and intelligence 

tests have been amonq the most targeted areas of expression of concern. 

Perhaos the most rlramatic exoression of concern has occurred in 

the fo rm of litigation over the past 10 years. The litigation bearing 

upon hias in tests is concer ned with special education placement, 

principally the over-representation of minority gr oup children in 

cla sses for the mildly retarded (Chandler~ Spakes, 1969 ; 

Mendoza-Friedman, 1973; Mercer, 1971). Dunn ( 1968) stated that over 

50% of those enrolled in classes fo r the retarded in this country are 

ethnic minority children . Mercer ( 1971 ) founrl, in Riverside, 

California , that three ti :nes rnore Chicanos and t\·/0- and-one-half times 

more Slacks than would be expected from their oercentage in the 

oorulatio n wer e placed n mentally retarded classrooms. A number of 

cases have been before the courts on the placement issue (Diana v. 

Sta te of Califo rnia, 1970 ; Larry P. v. Riles, 1972 ; Guadelupe v. Tempe 

Element ary District, 1972 ) . The net effect of these cases has been to 

raise serious questions about traditional assessment practices, to 

institute a variety of pr otectio ns for parents and children, and to 

establish guidelines for the assessment of minority children 

(Tractenberg & Jacoby, 1977; Turnbull, 1978). 

A number of unresolved issues are apparent from the examination of 

litigation over special education placement. These issues, for 

example, labeling effects, bias in tests, and effectiveness of special 

education programs are all sources of intense debate within the 

scientific and professional communities. None of these issues can be 

resolved "beyond a shadow of a doubt" 1-vith the currently available 
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empirical rlata (Reschly ,~1 Phye, 1979). For examole, although over 

re oresentation of minorities has been reqarded as inherently suspicious 

by the court~ and reoresents a major emphasis of the Federal Office for 

Civil Riahts. other facets of the rlata have been noted . Reschly and 

Phye, ( 197<'.l) point cut t~ at there is a tendency for the 

over-reoresentation data to be rnisinteroreterl and/or exa~aerated in the 

atta cks on intelliaence tests with minority nooulatio ns . For examole, 

in the Larry P. case. Black sturlents constituterl 28. 5% of the total 

dis trict enr ollment , but nearl y 66~ of the enr ollment in soecial 

education classes for the mildlv retarrled. This data has sometimes 

been understood to mean that two- thirds of all Black students were 

diaq nosed as mentallv retarded throu<1h the use of intelliaence tests. 

Peschlv and Phye (1979) notP. that, in fact, a smaller nercenta~e, 2~~, 

of Black students were actuallv di aanosed as mildly retarded. 

Desoit e the contradictions and misinternreta tions in data 

available in the area of nonbiased assessment, court decisions were 

made and ne1,,i legislation ensued . T1.,10 recent fede r al laws or ovide 

nearl v irlentical quidelines for the as sessment and placement of 

handicaooed children . Section 504 of the Rehahilitation Act of 1973 

(Federal Reqister , 1977a) , and Public Law 94- 142, The Education for All 

Children's Act of 1975 (Federal Reqister , 1977b) , refle ct the clea r 

influence of the soecial education placement litiaation. Most 

oertinent to the area of nonbiased assessment is the following 

re auirement from Public Law 94-142 ( 1975) : 

"Testinq and evaluation materials and procedure s used for 
th e purooses of evaluation and placement of handicapoed 
children must be selected and administered so as not to 
be raciall y or culturally discriminatory (p. 42496)." 
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This requirement is one of the most important features of the 

legi sl ation (Reschly & ?hye, i979) . Hmvev2r, it has potential ~veakness 

in that no clea r definition of the meaninq of bias in assessment 

aooeare~ in the rules and requlations . There are differinq 

interpretatio ns and contra dictory evidence on bias i n tests and 

assessment . Therefore, the practical effects of the Public Law 94- 142 

requirement ar e unor edicta ble (Reschly & Phye, 1979) . 

P °-r h a P s i n re s po n s e to t he o o t en t i a l co n fu s i on , t h e 3 u r e au of 

Educatio n for the Handicapped (BEH) awarded a contract to the 

Coordinat ion Office of Regional Resource Centers (CORRC) to explore the 

neanin q of bias in assessment. However, efforts of CORRC have not 

r ~sulterl in clearly stated definitions of bias or soecific ouidelines 

for eliminatina bias in assess :i1ent. Bot:1 the COQ.RC reports :1nd r=-edera 

r •11es and requlations have aoril.rentl_y concluded t hat although bia s 

cannot ~e defi ned unenuivocally, eva1ijation crJ cedures are likely ta be 

less hiased if oro cedural safequarrls are fnll o1·1ed and a broad variety 

af info rmat ion is gathered and considered (Mowder, 1980) . 

Bias in te sts : Differina concepti ons and empirical results. The 

literature indicates there have been may efforts to define bias in 

tests and assessm ent (Jensen, 1980) , but consensus on theoretic~l or 

resea rch crite r ia and agreement on practical implicatio ns has not been 

achieved. Anal yse s of bias in specific tests have ra noed from 

speculativ e j udgments about specific it ems to sophisticated statistical 

examinatio ns of test results and prediction sys tems. The conclusions 

of these efforts are larqely contradictory. Throughout th e discussion 

of tes t bi as, conclusions are confounded by confusion about the meaning 

of IQ tests (J ensen, 1980) . 
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However, the inadeauacies of conventional psychometric techniques 

for assessi ng the intellectual functioning of minority qr oup children 

has been well documented (Anastasi, 1976; Jensen, 1980; Sattl er, 1973). 

Much of the criticism toward the use of standardized tests in the 

evaluatio n of minority populations is a question about the validity 

of the instruments and the techniques available . Standardized tests 

have been criticized as : ( l) being hiqhly loaded with White, 

middle -class values . and exreriences (Williams, 1970) ; (2) standardized 

tests penalize childre n with linguistic styles different from that of 

the dominant culture (Bailey & Harbin, 1980); and (3) standardized 

intelligence tests sample cognitive styles that are directly opposed to 

those found in low income families or culturally jiverse qrouos (Cohen, 

1959 ) . 

In addition to these noted criticisms, it is the practice of test 

publishers to report valid i ty coefficients only for the total 

pooulation of the standardizatio n samole and not for identifiable 

subgroups of these populations. For example, the WPPSI and the 1973 

restandardization of the Stanfo r d-Binet (Thorndike , 1973) included in 

the norming samples children from various occupational, geoqraohic, and 

non-White arouos, accor ding to their distribution in the population . 

However, the correlations between th e WPPSI and its crit eria, or 

validity coefficients, were reported only for the standardization 

population as a whole, and not for each previousy identified subgroup. 

Similarly, the Stanford-Binet results were not presented separately for 

th e various groups included in the population. 
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There is evid ence that reliabilty coefficients , as well as 

validity coefficients are affected by subcultural differences (Vance & 

Gaynor, 1976). The test manuals for the widely used tests seldom give 

separate rel ia bility data for specific minority qroups . As with the 

validity coefficients, tes t users ofte n assume that t he r eliabi lity 

coefficients provided are reliable enough to use with the minori ty 

qroup as well. 

In addit ion to test bia s, a frequent critic ism is that the 

atmosphere of the te sting situ at ion is unfair to minority children. 

Examiner effects have been recognized as damaging for some time 

(Brodi e, 1970; Palomares & Johnson, 1966). Taylor and White (1981) 

found that test scores tend to be more accurate if the examiner i s 

trained in proper testing procedures. Brodie (19]0) found that the 

perfo rmance of minorit y children was affected by such examiner 

varia bl es as bilingualis m, eth nic group membership, and style of 

administratio n. 

Asses sment strategies for minority children. Past measurement 

trends have been proven to be insufficient for the assessing of 

intelle ctua l ability of minori ty children. Subsequently, current 

efforts are being made to reduce this bias in the assessment of 

minority child ren. Over the years, test developers have proposed 

various solutions to the problem of discriminatory evaluation (Mowder, 

1980), such as culture-fair tests, translating assessment i nstruments, 

adaptive behavior scales, and pluralistic assessment techniques. 

The problem encountered in attempting to implement decisions that 

mandate fairer testing procedures for minority children is that the 

guidelines presented are stated in general terms with few specific 
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suggestio ns for practitio ners (Reschl y & Phye, 1Q79). Confounding the 

problem is the fact that a firm theoretical and empirical basis for the 

curr ent evaluation optio ns has yet to be established (Bailey~ Harbin , 

1980). There is a scarcity of tests that are compar able across 

languaqe s and cultures . 

The most common strategy employed by test develo pers to eliminate 

bi as has been an attempt to mi nirni ze t he cutural and verbal components 

of test ing (Bailey & Harbin , 1980) . Generally, nonverbal or 

performance tests have been regarded as less cult urally loaded. The 

primary th rus t is a search for instrume ntation capable of assessment 

across cultural subgroups that would not reflect cultural difference 

(Dre1rJ, 1Cl73). ExafTloles of such attempts include the Davis-Eells Gnmes 

(Davis & Eells, 1953), the Cultu ral-Fair Test (Cat tel l, 1950), and 

Raven's Progressive Matrices (Raven, 1962). However, not all minority 

childre n perform bette r on these nonverbal tests (Reschly & Phye, 

1979). 

In summary, there is no one concept of nondiscriminatorv 

evaluatio n nor is there one st rat egy for assessment of minorities that 

is agreed upon as beinq the most effective. Nonbiased assessment is a 

complica ted issue, and even the best efforts have proven to be 

inadequate (Mowder, 1980 ) . Despite the confusion centering around 

nonbiased assessment, local and state agencies must continue to assess 

minority children. They are reauired to demonstrate compliance with 

the nonbiased assessment provision of the law. 
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Item Analysis of Intelligence Test 

Allegatio ns of cultural bias in the items used on conventional 

tests have and continue to be the most oooular of the criticisms of 

standa rdized tests (Reschl y & Phye, 1979 ) . Examples of subjective 

judgments of item bias are nur,erous (Dent, 1976; l,/illiams, 1971) . 

However , relatively little evidence or critical examinations of the 

allegations of item bia s has appeared in the lite rature. Subjective 

judaments of item bias are not necessa ri ly consistent with empi ri cal 

data. Subj ect ive judg ments are not ah1ays accurate, and r evisi ons of 

current tests, either in th e direction of gr eater or less cultural 

loadina , might have the effects of maintaininq qroup differences and 

reducino validitv (Reschly & Phye, 1979). 

Itefll difficulty has also been asse ss i::d h_v subjective judgments . 

In a study by Sandoval and Millie, (1980) h 10 methods for determining 

it em difficulty were examined; emoirical item anal ytic evidence and 

rational subjective jud qments. In this study, a) judqes were not able 

to detect items th at were more difficult for a minority child tha n for 

an Anqlo-American child, and b) the ethnic background of the ju dae made 

no differe nce in accuracy of item selection for minorit y childre n. The 

value of item analysis, according to Lehman and Mehrens (1976) , is that 

it helps to judge the quality of a test and is of aide in test revision 

and adaptation. Shorteninq a test (randomly, or through subjective 

judq ment) lowers val idi ty and reliability (Anastasi, 1976 ) . However, 

when a test is shortened or adaoted by eliminating the least 

satisfactory items, the sort test may be more no valid and rel i able 

th an the ori ginal, lonqer version (Lehman & ~ehrens, 1976) . Anastasi, 
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(1976) notes that the validity and reliability of any test is deDerident 

ultimately on the characteristi cs of its i tem. 

Since the literature review contains no example of an item 

analv sis on the HNTLA, excludi nq the standardization data, the Weschler - . 
Intelligence Scale for Children will be used to illustrate how item 

analytic data contributes in the evaluation of appropr ia teness of the 

instrume nt for the measurinq of i ntelli gence for different 

populations. 

An Illustration of Item Analysis on the 
Weschler Intelliqence Scale for Children -
Item Analysis Illustrated 

T~e Weschler Intelliqence Scale for Child ren- Revised (WISC-R, 

[~Jeschler, 1974]) has received increasing <:lcceptance for evaluatina the 
... 

oeneral intelligence of children , as hnd the \·JISC orior to its 

re visio n. Item analysis of the WISC scores obtained by 194 boys and 

172 qirls between the ages of 7-6 and 15- 11 were reported by Carle ton 

and Stacey (l g55). This work is probably the most auoted study dealina 

with the internal consistency of the WISC as related to subnormal 

grouos. The mean full scale IQ for these subjects was 67.3 and t he 

mean chronological age was 12.3 years. Biserial coeffi cien ts between 

dichoto mized item r esponses and the total score were estimated. 

Results of this study indicated that the rank order correlation 

computed for each of the various subtests ranged from .85 to 1.0. This 

indicates that the obtained order of difficulty tends to approximate 

rather closely the orders specified by the manual. Carleton and Stacey 

(1955) contend that relatively few items are misplaced in respect to 
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orrler of presentation, and that the misplacements that do occur are not 

sufficient enough as to affect the total score. Relatively few items 

approach the 50-50 ideal split which would contribute most to total 

item variance. The average in dex of difficulty for all test items 

except Coding was .37. 

Results of Carle ton and Stacey's study indicated that the subtests 

of the WISC would not be particulary sensitive to revealing individual 

diffe rences chosen from a comparable population (Vance & Gaynor, 1976). 

From their population, 41 out of 183 items were comoletely 

nonfunctional, as no subject in the group was successful in responding 

to them, and a larqe number of items contr ibute relatively little to 

trie total variance. For the Carleton and Stacey populatio n, only 40 

items were within the . 30 to .70 difficulty range, a sta ndard many test 

deve1rJoers to be the most des irah le (Ebel, 1979) . 

Ninety disadvantaqed children's WISC protocols from different 

cultural backgrounds whose full seal~ ( IQ's ranged from 80 to 95 were 

collected and analyzed by Vance and Gaynor (1976). Total scale 

analysis evidence from the study indicated that the majority of the 

1.nsc items satisfied the major requirements of internal consistency and 

reliability when used with disadvantaged children. The results 

indicated that while item difficulties compared rather well with those 

from the standardization sample, there did appear a need for a 

rearrangement of many subtest items, when examining children from 

culturally different groups (Vance & Gaynor, 1976). 

Although the HNTLA has been suggested as approoriate for the 

measuring of intelligence for Navajo pupils, (Shutt & Hannon, 1974) an 
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item analysis has not been carried out with Navajo students to test the 

assumption that the items appropriately discriminate, or that items are 

at an appropriate level of difficulty for Navajo pupils. This study 

was designed to address this research gao by providing an item analyses 

on the HNTLA on the performance of 118 Navajo students which were 

referred by their classroom teacher for osychological asses sment. 
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CHAPTER III 

METHODOLOGY 

The purpose of the oresent study was to conrluct an item analy sis 

of the Hiskey Nebraska Test of Learninq Aptitude (HNTLA) in order to 

evalua te the appropriateness of the test for a samole of Nat i ve 

American children with suspect ed learning difficultie s. The item 

analy sis was cofllputed to evaluate the item difficulty, discriminative 

power, and internal cons isten cy of the items of HNTLA for t he sample 

popula tion. The f ollow chapter outlines the procedures utilized in 

this study. 

Sample 

A contract was awarded to Utah
0

State Universit y Affiliated 

Exceotional Child Center in August, 1980, to provid e 170 individual 

~svchoeducati onal assessments of Native Ameri can children referred for 

special educatio n services in two boar ding schools (Chuska, Tohatchi) 

i n the Fort Defia nce area of the Navajo Reservat ion. In compliance 

wit h the contract, 118 HNTLA wer e administered. The sample used i n 

this study consists of those 118 students who were administered the 

HNTLA as oart of their psychoeducational assessments. All v-1er e Navajo 

students , either bilingual or non-Enqlish speakinq. Descriptive 

information concerning the sample is presented in Table 1. Seventy

seven male and 41 female students between the ages of 5 and 17 comprise 

t he sample; the mean age was 11-1. Educational level for the students 

ra nqed from the first qrade to the eiqhth, with a mean grade level of 
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4.6, excluding the six students who were identified solely as special 

education students. 

Table 1 

Sample Characteristics 

AGE N GRADE N 

6.0-6.11 l 2 
7. 0-7. 11 9 2 l 1 
8 .0- 8. 11 12 3 24 
9.0-9.11 15 4 21 
10.0-10 .11 24 5 18 
11.0 -11. 11 20 6 15 
12.0-12 .ll l 5 7 11 
13.0 - 13. 11 8 8 10 
14.0 -14.1 1 7 Special 
15.0-15.l l 6 Erlu~. 6 
16-0-16.11 0 ITT 
17.0-17.li l 

ITT 

SCHOOL N SEX N 

Chuska 79 Female 41 
Tohatchi 39 Male 77 

TI8 ITT 

Measure 

The HNTLA is a revision of the Nebraska Test of Learning Aptitude 

for Young Deaf Children originally developed for the deaf. Prior to 

the publication of the Nebraska Test of Learning Aptitude for Young 

Deaf Children in 1941, there was no available individual test of 

ability which had been specifically designed for young deaf children, 

and standardized upon such children in this country. Research revealed 
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the inappropriateness of scales designed for and standardized upon a 

heari na pooul at i on (Hi skey , 1966) . It was to meet this need t hat t he 

Nebraska test was published. 

~orms were established for hearina children in 1954-55 and, thus 

the test came to be regarded as useful with heari no children . Due to 

its nonverbal nature, it has been used with subjects which have 

t raditionally been penalized by verbal intelliaence tests. This 

i ncludes such qrouos as bilingual and speech impaired clients . 

The HNTLA scale consist s of a series of perfo rmance tasks that ar e 

organized in a presumed asce ndina order of difficulty within 12 

suhscales. The suhtests 1-8 are administered to children aqes 3-10 

(younqer group ) . Subtests 6-12 are administered to children aaes 11-17 

(older qroup). The total test Learning Aae score is calculated by 

1eterminina the median level of the examinee's performance on the set 

of subscales administered (Hiskey, 1%6). 

Two sets of norms for translating raw subscale scores to Learning 

Aqes are provided . When the pantomimed directions are used, the deaf 

norms are genera l ly approoriate, while the use of verbal direct i ons 

dictates the employment of norm conversions based on hearing subjects . 

Burors, (1978) note s thnt sta ndar dizatio n samples used are suffic i ently 

la r ge and br oadly re pr esentati ve of the resp ect ive populati ons to 

prov i de reasonable confidence in the arri ved scores. However, no 

br eakdowns by race or sex are provided. 

Split -hal f r el i abi l i t y esti mates for t he young (aqes 3-10) and the 

ol der aqes ( 11-1 7) subsamples of deaf and hearing subjects all exceed 

. 90. The author presents four kinds of validit y data: subtest 
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intercorrelatio ns, cor r elations between aoe ratinqs on the subtests and 

th e median Learninq Age, correlations with t ~e 1960 Stanford-Binet 

(S-8) and the WISC for hearing children, and correlations with 

perfo rmance on achievement tests and teacher ratings for the deaf . For 

th e hearinq, the intercorrelations ranqe from .32 to .78 (median .55) 

for aoes 3-10 and .25 to .46 (median .34 ) for ages 11- 17. The author 

reports a correlation of .86 (IQ 's ) with the S-B for 99 st udents 

ranging in aqe from three through ten and a correlation of .78 for ages 

11-17. For the WISC, the correlation between IQ's is .82 on 52 

subjects (aqe ranqe 5-11) for three groups. 

In an effort to assess the HNTLA as an appropria te instrument for 

t~e placement of bilin gual child r en in appropriate soecial education, 

Sh11tt and Hannon (1974) correlated the HNTLA with the performance of 

the WISC-R f0r a Navajo and Mexican-American sample. The correlation 

between the Learnina Age score of the HNTLA and the mental aqe score of 

the WISC-R was .73. From this , they concluded that the HNTLA is a 

valid instrument for the assessment of the intellige nce of Navajo and 

Mexican-American oupils. 

Procedures 

The pr ocedures uti lized in the pr esent study are outlined below. 

To explore the appropriateness of the various tests used in the 

assessment battery administered as cart of the Fort Defiance assessment 

project, a table of scores for all tests administered was creoared. 

The tab l e l isted the descriotive information (aqe, grade, sex, school) 

for each student tested and the subtest and total test scores for all 
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tests administered. A portion of this table- is presented in Appendix 

A. 

By examining Table I , the inconsistency discussed in Chapter I can 

be observed. The inconsistent test results found in Table 1 suggested 

a need for further examination of the tests used. An info rmal analysis 

was performed on the table scores to examine, on a clinical basis, an 

estimate of the predictability of the HNTLA for achievement skills . 

The find ings, as presented in Chaoter I, suggested that the HNTLA may 

not be appropriate for ability assessment for this population. To 

examine the reasons for these unusual inconsistencies, it was 

determined that an analysis was needed to evaluate the appropriateness 

of the test for this population. The followin~ steps were taken: 

1. The 118 HNTLA protocols for the sample population were 

examined, item-bv -i tem to ensure that all test protocols were complete, 

correctly administered, and scored. 

2. The Laboratory of Educatio nal Research Tests Analysis Packaqe 

(LERTAP) was selected as the most appropriate test analysis program to 

analyze the data as needed for this study. 

3. To prepare the raw data from the test protocols fo r the 

LERTAP, the Computer Card Coding Sheets were prepared listing the 

descriptive information for each student and the individual item of the 

HNTLA. 

4. From the Computer Card Coding Sheets, a summary of the data 

was prepared, listing student and subject descriptive information, as 

well as comments pertaining to the accuracy of the test protocol. This 

summary sheet is presented in Appendix B. 
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5. The data for each subject was transferred from the coding 

sheets to IBM cards. A print-out of the totals for the data cards was 

obtained and examined. 

6 . The computer control cards for the LERTAP were oreoared. The 

item analysis was comouted at Utah State University and the data was 

examined. 

Data Analysis 

The LERTAP ite m analysis program was selected because it appeared 

to most adeauat ely meet the needs for this study. LERTAP ~volved from 

progr ams written for the Venezuelan Minist ry of Education and th e 

Laboratory of Educational Resear ch of the Uni ver sity of Color ado. 

LERTAP has been adapted for a variet y of machine installatio ns in a 

number of countri es. The oroqram was wr itten to meet a demand for an 

easy -to-us e, flexible and powerful item and test analysis routine. 

LERTAP provides the follo wina information: 

Index of difficulty. The index of item difficulty is determ ined 

by t he proportion or percentage of test-takers who make the correct 

response. The hiqher the difficulty index, the eil.sier the item . The 

difficulty le vel s provide information about the value of an item since 

it is related to item and tot a 1 score varia nce . The dispersion of 

' 
scores on an item is reduced if only f ew people are qettino the item 

correct and also if only a few get the item correct. Consequently, 

item difficulty sets limits on the discriminative ability, since no 

item that is too easy or too difficult can show qood discrimi nation 
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power. (A small item variance places constraints on the correlation of 

the scores with the total test score.) 

Discriminative indices. LERTAP also provides discriminative 

indices for each item option, i.e., the correct item and distractors. 

To determine the discriminative indices, the correlation coefficients 

are computed betiveen the i tern oot ion and the subtest as we 11 as the 

distractors. 

Correlatio n coefficients. LERTAP provides indices to determine 

the quality of each item option: point-biserial and biserial

correlation coefficients. The point-biserial is computed by coding 

those 1vho choose the option as "l 's II and those who do not as 110 's. The 

point-biserial is, then, the correlation between these codes and scores 

(either subtest or total). A biserial correlation coeffici ent ciiffers 

f rom the point-biserial in that it assumes that the dichotomy of O's 

3nd l's is artificial, i.e., it assumes there is a continuum of 

response probability underlying the dichotomy. 

Internal test reliability. Test reliabilty, using Hoyt's analysis 

of variance routine was employed. Reliability refers to the accuracy 

of the measures ta ken by the test. A "rel i ab i 1 i ty coefficient 11 

reflects the accuracy of the measuring process: the hiqher the value 

of the coefficient, the greater the accuracy of the process. The lower 

the value of the coefficient, the more error there is in the measuring 

process. A perfectly rel i able test is said to have a reliability 

coefficient of unity (l .00 ) . However, ~ost test constructors are 

reasonably well satisfied if their tests yield reliability coefficients 

in the vicinity of .90. 
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Measurement of the standard error. The standard error of 

measurement for the sample is computed using Hoyt 1s analysis of 

variance routine. 

Precoded variables. One of the research questions referred to 

whether there was significant differences in the scores of the test for 

males and females. LERTAP also included the 11precoded' 1 variable of 

sex, which was correlated v,1ith subtest and total test scores. This 1r1as 

used to test the hyootheses that the populations represented: 

(male/female) do not differ with respect to the subtest or total test 

score. 
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CHAPTER IV 

RESULTS 

It was the purpose of this study to evaluate the appropriateness 

of the Hiskey Nebraska Test of Learning Aptitude as a measure of 

ability for Navajo students with suspected learning difficulties. Item 

analytic procedures were used to provide a measure by which the research 

questions could be tested. Separate item analyses were run for the 

"younger group" (ages 5-10) and the "older group" (ages 11-17). This 

study sought to answer the following specific questions: 

l. What is the item difficulty, discriminative power, and 

internal consistency of the it ems of the HNTLA for this population? 

2. Is there a difference in difficulty of the individual subtests 

or for different sexes? 

3. Is there a difference in item difficulty, discriminative power, 

or inte rnal consistency for th e item in the subtests given to the 

younger group (ages 5-10) vs. the older group (ages 11-17)? 

The findings of the item analytic techniques employed in evaluat

ing this instrument are presented in this chapter. 

Results of the two-item analyses are presented in Tables 2-15. 

For subtests 1, 2, 4, 5, and 8 of the younger group (Tables 2, 3, 5, 

6, and 9) and subtests 3, 6, a-d 7 of the older group (Tables 12, 15, 

and 16) in which the items are dichotomous (correct or incorrect) the 

results are tabulated in five columns: 1) the difficulty index, or 

the percentage of students who answered the item correctly, 2) the 

point-biserial correlation coefficient between each item and the 
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subtest, 3) point-biserial correlation coefficient between each item 

and the total test, 4) the average subtest score earned by those 

individuals who selected the correct response; and 5) the averaqe total 

test score of those who selected the correct response. 

For the subtest 3, 6, and 7 of the vounqer aroup (Table s 4, 7, and 

8) and subtests 1, 2, 4, and 5 of the older qroup (Tables 10, 11, 13, 

and 14) which have response weightinqs. For example, where three 

points is better than one point, and only zero points is considered 

incorrect, the results are tabulated in three colurrns; 1) the 

difficulty index; the percentage of students who chose each item 

option, 2) the product-moment correlation coefficient of the item with 

the subtest, and 3) the product-moment correlation of the item with the 

total test . Items are oresented in Tables 2-5 in the same sequence as 

they appear in the HNTLA orotocol. Subtest statistics- -number of 

items, hicihest score, lowest score, number of individuals, mean, 

stanrlard deviation- -ar e also presented for each subtest . 

The following are tables and discussions of the item analyses for 

each subtest in the HNTLA as to what they tell us about the item 

rlifficu lty, discriminative power, and internal consistency of the items 

for the subtest. 

Subtest 1 - Bead Patterns 

Evidence of item olacement for this sample of children according 

to difficulty does not differ from that of the item placement found in 

the manual, as is shown in Table 2 which follows. There appears to be 

a dramatic increase in difficulty from item #4 through the remaining 



Table 2 

Subtest 1 · Bead Patterns 

Younger Group 

[tern Mean Diffic ult / 
PB- STb Number Index PB-TTc sr0 rre 

l 98.4 . l 0 
2 98.4 .43 
3 96. 7 .53 
4 91 .8 .53 
5 60. 7 . 63 
6 27.9 . 7 0 
7 8.2 .55 
8 4 .9 . 42 

11
Dlff1culty l ndu • Pe,-cenuqe of students who 

1ns._,,.,d ! tut correctly . 

bP!!-Sf • Polnt-bfu ral cor-reluton between Item 
dnd subte st sco re. 

'P!! - TT • Poll'lt•bi ural co r,-1lu t on bthl'un I tta 
4nd toul tut 1cor1. 

-.2 0 
. 05 
. 14 
. 15 
. 31 
.36 
. 46 
. 1 3 

Subtest Statistics 

Number of i ndividuals • 61 
Mean of subtest • 4.87 
Standard dev iati on' • 1. 18 

4 .88 111 . 95 
4 . 93 112. 33 
4 . 98 112.56 
5. 05 11 2 . 80 
5.46 115.27 
6 . 18 11 9 . 06 
7.00 130.60 
7.00 11 9. 00 

dST ~ ~~, ri q, subtut 1co re o f lndhldu •I 
..ho se le cteo tht corr,c t r,soonu. 

'TT a Aivera qe to ta l t est scor e of thou 
.no ulectld co rrt c t '"t!Ponu, 

Number of Items = 8 
~iah est score = 8 
Lo;cst score = l 

Hoyt Estimate of Reliability • 0.5 5 
Standard Erro r of Measurement= 0 . 75 
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items on the subtest. The first four items (fir st half) of the 

subtest were poor discriminators of the subtest and total test since 

almost all of th e subjects responded correctly to them. For this 

sample , all of the items discriminated in th e appropriate direction 

for both the subtest and the total test. 

Subtest 2 - Memory for Color 

For this subtest, as is shown in Table 3, there appears to be 

a relatively graduate shi f t from items which seem to be quite easy 

to it ems which seem to be quite difficult. Items 4, 6, and 7 did 

not contribute t o the discriminatory power of the subtest, since 



Table 3 

Subtest 2: Memory for Color 

Younger Group 

::em 
1'/u'."'lDer 

Jifficu:tya 
~ncex P8- STb 

5 
6 

3 

10 ,. 
12 
12 
'..4 
: J 
>) 
:7 
:J 

98.~ 
38 . ~ 
S3. 4 

100.0 
98.4 

, 00 .0 
'.OC. J 
?2.4 
S3.3 
73.7 
83 . 5 
65 . 5 
72. : 
57.4 
29.5 
: J. : 
l6.4 
:~.d 

a'.llfficulty lnde• • :ie.-cenuqe of HuC!l!nts " "'0 
,n11,ere o , ltl'I co rr.-~ t' y 

.tnc H, !HtH ~core. 

.02 

.00 

. CIS 

.co 

. ~-3 

.36 

. 56 

.43 

.50 

. 62 

'-t9,"T • i>o1nt- olural corr e l•t1011 'ltt• .. een it e"' 
•n:I totJ I : u t Hort. 

Subt es t Statistics 

~umber of individuals • 61 
~ean ' 3. 13 
Standa rd deviation • 2 .20 

.00 

.~6 

.25 

.00 
- . 02 

.OJ 

. :o 

.:s 

.:3 

.33 

13. 32 

13.~2 
:3 . 3: 

: J . J: 
: ] . : : 
:~ . .:..2 
: 3. •J? 
, ~ -. 
• .J. I . 

'.2. :9 
:.1. 2'.; 
:J . ~5 
:l.26 
:J.29 

:s. oo 
:3 . 56 

. 27 

.57 

. 5~ 

. 26 

.23 

.26 

.25 

.. i2 

. 54 

.o: 

.35 

. 57 

. .;J 

.33 

. J'J 

. 6 7 

11
ST • ~~,rdqt suoa>s t score o r 1n<: 1v1c .~ I 

.. 110 U 1tc-.ec •.~, ..:or r ~-: l ~e s o..ir-~.-. 

'rr • ,;verd (Jt :ot! 1 :es •. scor e of !"!OH' 
" "0 ~i t Ctec cor~ec: rdl'I.H l H, 

~umber of i te~s '9 
<ig "est score 
~O'-"e~~ score 

Hoyt ~stimate of Reliability o.ss 
Standard Errcr of "e asurement .27 

31 

their correlations with the subtest were .00. This is due to the 

fact that all of the subjects responded correctly to them. Item #5 

was the only other item which did not discriminate. For this item, 

the point-biserial correlation coefficient between the item and the 

subtest was .08. The correlation between the item and the subtest 

was .08. The correlation between the item and the total test was 

-.02. However, since 98.4 % of the students answered the item 

correctly, these statistics are based on only one person 1 s score. 
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Subtest 3 - Picture Identification 

Item placement according to difficulty, did not differ from 

that of the placement in the HNTLA manual, as is shown in Table 4. 

!tern 

l 

Subtest 3: 

Optio n 

0 

2 
3 

0 

0 

2 

0 

0 

2 
3 

0 

Table 4 

Picture Identification 

Younger Group 

Oi ff~ cu 1 t/ 
:ncex 

0.0 
3.3 
:.c 

O' . 
., J . -

0 . 0 
: . 5 

96.; 

(' ., 
) , , 

:.i . . ; 

96 . 7 

~. 6 

J . J 
9 ·J. 

: ~. 7 
,j 7 . 2 

8 . 2 
'. 9. 7 
26 . 2 
45 .9 

16. C. 
32.8 
24-.6 
25. 2 

CorrclatiJ ns 
5- 0 T T C 

.619 . 266 

.544 .zoi: 

. 630 "'' ,l._J 

. 529 .208 

330 .465 

. 355 . 399 

. '.76 .371 

~O,ff1c •Jl ty Jnoo • PtrcenUgt of Hv!lenis .. no CM H t.cn lt ren 01it 10n. 

'n • P,rodvc t -ino111r nt co rrt \Hion co tff ici ent :i,t .. et 11 nit ·tM t with '.h t toti l t t st. 

Subtest Statis t ics 

Number of i ndividu a l s 61 
~ea n = 24. 90 
~:andard deviation 2. 74 

Number of i tems 7 
nighe s t scor e 28 
Lowest score ' 2 

Hoyt Es tima te of Reliability 0 . 65 
Stan dard Error of Mea sur ement l .5'. 
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Item #7 appeared to contribute little to the discriminatory power 

of the subtest, since the correlation coefficient was only .76 

between the i tern and the subtest. Items #1 , 2 , 3, and 4 were poor 

discriminators of the total test since almost all of the subjects 

r esponded correctly to them. The correl ation coefficients were .226, 

. 204, .213 , and .208 , respectivel y . 

Subtest 4 - Picture Associ ation 

There does not appear to be a sudden shift from item to item 

within the subtest, as is shown i n Table 5 . Item #2 did not add to 

[ tern 

5 
6 
7 
3 
9 

:o 

Tab 1 e 5 

Subtest 4: Pi cture Associ ati on 

Younger Group 

)i 'fi C•Jl t:/ 
:naex 

36.9 
:·;o. J 

"\ ..., •I 
'J .J . -

73.7 
75.4 
82.C 
70 .5 
78. 7 
63.9 
d5 . 9 
':C. 7 
"'. .a 
z:. J 
23.C 

.44 

.JO 

.2~ 

. ::n 

.: J 
_jQ 

. 45 

.46 

.52 

. 27 

.2 C 

. 1-5 

PB- T;C 

. 25 

.co 

.88 

.43 

.32 

. 36 

.30 

.~2 

. ZS 

; s- -

9 .58 
9 . 2'. 
1 . 25 
9 .83 
9 .d7 
9 . i2 
9 . 84 
9 . 73 
'j. 87 

l'J . ..:.: 
! . ,:3 
l . ~2 

1-C . ..:.5 
'.L8'5 

.42 

. .:6 

. 90 
,<'.6 
.26 
. 3G 
. .:,a 

. 79 

.. ) 
. s: 

.7 9 

al)1ff1culty Ina,. • Perc.enu ~e of stuc:ents .. no 
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the test's discriminative ability for this sample, since all of the 

children succeeded in passing. It appears that the items tend to 

lose discriminative power as the i:ems become more difficult. The 

last two items, 13 and 14, are particularly poor. A percentage of 

21 .3 of the students chose the correction option A to item #13. The 

point-biserial correlation coefficient com~uted between item #13 

and the subtest was .30 and with the total test was .24. While 

these correlations are not exceptionally low, a point-biserial 

cor relation coefficient of .23 was computed between distraction 

option C and the total test, indicating that option C, an incorrect 

response alternative, attracted students that attained high total 

test scores. The correct option B for item #14 also lacks 

discriminative power, with a point-biserial correlation co

efficient between the item and the subtest of .1 6 and with the 

total t es t of .02. Two the distractor options, C and D, cor

related higher with the total test than did the correct option . 

Subtest 5 - Paper Folding 

Item #8 in Table 6, seems to be particularly difficult for 

this sample. Discriminativ e indices of . 00 were computed between 

items #1 and 2 for the subtest. Thus, items #1 and 2 did not 

contribute to the discriminative power of the subtest. Inspection 

of the difficulty index reveals that these .00 discriminative 

indices are due to the fact that all subjects responded correctly 

to them. Except for these first two items, the items of this 
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Table 6 

Subtest 5: Paper Folding 

Younger Group 
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subt est operate as pos iti ve dis cr iminators with both the subt es t 

and the total test. 

Subtest 6: Visual Attention Span 

Analy sis of the findings regarding the placement of the items 

on this subtest, as shown in Table 7, indicates that for this 

sample, item #9 appears to be more difficult than item #4. There 

is a sudden increase in difficulty from item #5 to item #6. All 

of the items are positive discriminators. However, the majority 

of the items are poor discriminators with the subtest and the 

total test. All of the items except item #5 have correlations 



Table 7 

Subtest 6: Visual Att ent i on Span 

Younger Group 

~tern 

4 

6 
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9 

.pt ion 

0 

0 
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0 
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'.Jifficu1 tya 
:sdex 

: . 6 
98.~ 

1.6 
98. 4 

y_, ; 
62.J 

:.5 
:.1. ~ 
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9 . '.l 
34 .~ 
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:9 . 7 
:5 . .: 

i 3. 2. 

. __ 2 

92.4 
6 .6 
'J.: 

?: . : 
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C.C' 

Subtest Statistics 

tlumber of ind iv i dua 1 s 51 
~ean • 1 6 .82 
Standa rd dev i ation = 1 .91 

Corre l at •ons 

. 2')7 . :22 

. 207 .122 

. '. 3~ 

.234 .232 

.3,6 

. Q34 .144 

.243 

. 270 .228 

.2~4 . :sa 

~umber of i tems 9 
ui;~~ st scar~ 22 
~o~es : score ·3 
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Sta ndard 0 rr~r o f ·•easJremert 

0 . 41 ,, 

with the subtest below .30. The poorest subtest discriminators 

are items #3 and 6. The correlation coeff i cient computed for 

item #3 with the subtest was onl y .121 . The correlation co~ 

efficient computed with the subtest for i t em #6 was only . 034. 
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Items #1, 2, 3, 6, and 9 were poor discriminators with the total 

test. The correlation coefficients for these (.122, .122, .131, 

.144, and .154 respectively) it ems were below .20. The reliability 

estimate for this subtest was .41, the lowest subtest reliability 

estimate for the younger group. 

Subtest 7 - Block Patterns 

Placement of items in this subtest for this sample approximates 

the order which appears in the HNTLA manual, as is shown in Table 8 . 

All of the items discriminate the appropriate direction. However, 

items #1 and 2 were poor discriminators for the total test due to 

the fact that almost all of the students reponded correctly to them. 

Items #12 and 13 were poor discriminators because few students were 

able to respond correctly to them. The correlation coefficients 

for the four items and the total test were .187, .1 70, .187, and 

.187 respectively. 

Subtest 8 - Completion of Drawings 

Item placement was not of significance for this subtest, as 

is shown in Table 9, since all drawings were giv en. All items 

discriminate in the appropriate direction for both the subtest and 

the total test. Items #2, 4, 5, 6, and 7 contribute little to the 

discriminative power of the subtest and the total test. since 

almost all subjects responded correctly to them. Item #12 appears 

to be a poor discriminator of the total test. The correlation 

coefficient of .07 was computed between item #12 and the total test. 
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Table 8 

Subtest 7: Block Patterns 

Younger Group 

' 
Corre l ations 
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0.0 

0 l. 5 . 595 . 170 
l 96. 7 
2 0 . 0 
J 0 .0 
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39 . . ]99 . 486 
5 . 

ll. 
]9 

,57 . .191 .5 01 
. 5 

19. 7 
0 . 0 

0 9l. 9 . 376 .J!l 
I ~. 6 
1 4, (] 
J 0. 0 

0 9]. 4 . 468 . )77 
l.;5 
l.6 
Lo 

iO 0 96. 7 . J4i . 210 
l 0.0 
2 0.0 
J 1. 5 

11 96. 7 . 517 . 322 
0.0 
l.6 
0 .0 

12 0 ,a. 4 .67] . 187 
l J .0 
2 0. J 
J 0.0 

l l 0 98. 4 .673 .18 7 
l 0 .0 
1 0 .J 
J 0 . 0 

':1r11c ,. 111 1"4u, ,,, .... ,,,. •' 1td, .. 11 ..... ,.,. ,, t u• 1,,. ep1 10 .. . 

1
\l • hHIICI·•.,.,.~ urrtlolh• cuftlchO u1~"" lllt 11,- .1u '" ' oHul. 

'n • ,,,,..c1•"'llat•1 cnrtl ot l•" ,uHtouu hl w•• 1i.. 111• .11111 11111 uut tut. 

Subtest Statistics 

,~umber of 1nd1vfduals 61 'lumber of f t ems I J 
,"1ean 19.JJ Hi ghest score 28 
Standard d1v1at1on ) . 64 Lowest score 0 

Hoyt Estimate of Reliability 0. 7) 
Sta noard Err or of Measurement . I .81 



Table 9 

Subtest 8: Completion of Drawings 

Item 
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Subtest l - Visual Attention Span 

As with the younger group, in the older group the majority of 

th e ni ne items of th is subtest are poor discriminators, as is shown 

in Table 10. Items #1-5 have correlations with the subtest below . 30. 

Subtest 1 

Table 10 

Visual Attention Span 

Older Group 

:o r re 1~t io ~s 
Di ffi cu 1 ty a 
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The correlation coefficients for the total test were below .30 for 

all items except item #5. The reliability estimate for this subtest, 

.46, was the lowest for the older group, as it was for the younger 

group. 

Subtest 2 - Block Patterns 

Placement of the items in this subtest, as is shown in Table 11, 

approximate the order that appears in the HNTLA manual. 8iscrimina

tive indices of .00 were computed for items #1, 2, and 3 due to the 

fact that all subjects responded correctly to them. The remaining 

items, #4-13, discriminate in the appropriate direction for both the 

subtest and the total test. Items #10, 11, and 13 1vere poor 

disc riminators for both the subtest and the total test, since few 

of the subjects were successful in responding to them. Correlation 

coefficients computed for these tiems were below .30. 

Subtest 3 - Completion of Drawings 

Item placement is not of significance for this subtest, as is 

shown in Table 12, since all drawings were given. Items #1 and 4 

were negative discriminators with the subtest. Items #4, 10, and 

21 were negative discriminators with the subtest. The correlation 

coefficients computed between item #1 and the subtest was -.20 and 

for item #4 was -.09. Items #4, 10, and 21 were negative discrim

inators with the total test. The correlation coefficients were 

-.28, -.05, and -.11 respectively. Discriminative indices of .00 

for the subtest and the total test comprised for items #2, 7, and 
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Subtest 2: Block Patterns 
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Subtest 3: Completion of Drawings 
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9, since all students responded correctly to them. Items #3, 5, 6, 

10, 18, 19, and 21 were poor discriminators with the subtest, since 

correlation coefficiencies computed for them were below .20. 

Subtest 4 - Memory for Digits 

For this subtest, there is a relatively gradual shift from 

items that appear to be quite easy to items that appear to be quite 

difficulty, as is depicted in Table 13. All of these items 

discriminate in the appropr iat e direction fo r both the subtest and 

the total test. 

Subtest 5 - Puzzle Blocks 

Evidence of item placement for this sample of chil dren, 

according to item di ff i culty, as is shown i n Table 14, does not 

differ from that of the item placement found in the HNTLA manual . 

All of the items discriminate in the appropriate direction for 

both the subtest and the total test. 

Subtest 6 - Picture Analogies 

Fairly high correlation coefficients were computed between the 

items and the subtest, as is shown in Table 15. However, items #1, 

3, 6, 7, 11, and 12 were poor discriminators for the total test. 

Their correlation coefficients between the items and the total 

test were below .20. Item #6 was a negative discriminator for the 

total test. The point-biserial correlation coefficient computed 

between item #6 and the total test was -.30. 



Table 1 3 

Subtest 4: Memory for Digits 

Older Group 

Corre ia ti ons 
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Table 14 

Subtest 5: Puzzle Blocks · 
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Subtest 6: Picture Analogies 

Older Group 
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Subtest 7 - Spatial Reasoning 
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Correlation coefficients computed with the subtest, as is 

shown in Table 16, were above .30, for all of the items on this 

subtest except #6 and 8 . However, the items were poor discrimina

tors with the total test. Correlation coefficients computed with 

the total test were below .30 . for all of the items except #9. 

Items #4 and 7 are especially poor discriminators for the total 

test. Item #4's correlation coefficient with the total test was 

.00. Item #l's total test correlation was -.02. 
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Spatial Reasoning 
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Internal Test Reliability 
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Employing Hoyt's analysis of variance routines, the co

efficients of reliability were found to be .87 for the Navajo 5 to 

10 year group and . 81 for the Navajo 11 to 17 year group. 

For the standardization sample, Hiskey used the split-half 

method and the Spearman-Brown formula and found coefficients 

of reliability of .933 for the hearing 3 to 10 year group and 
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.964 for the hearing 11 to 17 year group. Thus, the HNTLA appears 

to be slightly less reliable for the Navajo sample than for the 

standardization sample. 

Subtest reliability estimates for the two Navajo groups are 

presented in Table 17. Separate subtest reliability estimates were 

Subtest # 

1 
2 
3 
4 
5 
6 
7 
8 

1 
2 
3 
4 
5 
6 
7 

Table 17 

Summary of Subtest and Total Test Reliability 

Estimates for the HNTLA 

NAVAJO YOUNGER GROUP (Ages 5-10) 

Bead Patterns 
Memory for Color 
Picture Identification 
Picture Association 
Paper Folding 
Visual Atte ntion Span 
Block Patterns 
Completion of Drawings 

TOT.l\L TEST 

NAVAJO OLDER GROUP (Pages 11-17) 

Visual Attention Span 
Block Patterns 
Completion of Drawings 
Memory for Digits 
Puzzle Blocks 
Picture Analogies 
Spatial Reasoning 

TOTAL TEST 

.55 

.65 

.65 

.53 

.60 

. 41 

.73 

.78 

. 87 

.46 

.66 

.52 

.80 

. 70 

.48 

. 30 

. 81 
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not reported by Hiskey on the standardization group. The reli

ability estimates computed for the Navajo sample are fairly low, 

as would be expected due to the few number of items within many 

of the subtests. Considering th e length of the subtests and their 

relative unreliability, there is little support for the potential 

of the subscales for differential diagnosis. 

Intercor relations 

Hiskey, (1966) holds that the correlations between subtests 

are important because the scale consists of separately scored 

parts of subtests. The subtest intercorrelations for the standardiza

tion group are listed i n Table 18 . The subtest intercorrelations 

Table 18 

Norm Group Correlation ~atri x 

SUB TESTS BP MC Pl PA PF VAS BLP 

Ages 3-10 
(Younger Group) 

Bead Pattern 
Memory for Col or .554 
Picture ldentif ication .434 .667 
Picture Association .529 .736 .6 17 
Paper Folding .378 . 717 . 777 .668 
Visual Atte ~tion Span .530 .4 13 . 716 .397 .621 
Block Patterns .728 .599 .523 . 55 l .480 .608 
Completion of Drawings .659 .440 .371 .477 .315 .sos .644 

Ages 11- 17 
(Older Group) 

VAS BLP co MO PB PA 

Visual Att ent io n Span 
Block Patterns .395 
Complet ion of Drawings .371 .407 
Memory for Digi ts .402 .458 .265 
Puzzle Blocks .298 .409 .367 . 37 5 
Picture Analoqies .320 .395 .348 .387 .369 
Spatial Reasoning .253 .439 .289 .366 .360 .331 
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for the Navajo sample are listed in Table 19. Out of the 28 inte r

corre l atio ns for the younqer gr oup, only two intercorrelations 

Tab 1 e 19 

Correlatio n Matrix for Navajo Sample 

SUBTESTS 

Aqes 3-10 
(Younger Group) 

Bead Pat tern 
Memory for Color 
Picture Identi ficatio n 
Pictu re Association 
Paper Foldina 
Visual Attention Span 
Block Patterns 
Comnletio n of Drawings 
Precoded Variable - Sex 

Ages 11- 17 
(Older Grouo) 

Visual Attention Span 
Block Patterns 
Completion of Drawinqs 
Memory for Digits 
Puzzle Blocks 
Picture Analogies 
Spatial Reasoning 
Sex 

BP 

.455 

.068 

. 278 

. 182 

.309 

. 139 

.234 

.087 

MC PI PA PF 

.077 
398 . 337 

.059 232 .340 

.379 . 185 .365 .011 

. 254 . 157 .231 .215 

. 428 . 386* . 520* .219 

.018 -. 109 -. 234 -.059 

n=16 
VAS BP CO 

. 206 

. 270 .3 72 
- . 043 - . 182 

n=57 
VAS BLP CO MD PB PA SR 

-. 171 
-.207 

.372 

.237 

.027 
-.523 

.24 

. 188 

. 194 
*. 511 

. 192 

.236 
-.258 

-.085 
.240 
.293 
.276 
. 171 

.362 

. 167 

.04 1 

.221 

. 141 

. 132 .376* 

. 024 - . 056 - . 199 

*The intercorrelations that are higher for the Navajo sample than for 
the norm group. 

(Completion of Drawinqs as it relates to Picture Identification and 

Picture Association) for the Navajo group are higher than the 
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intercorrelations for the norm group. Out of the 21 intercorrelations 

for the older group, also only two (Puzzle Blocks with the Block 

Patterns and Picture Analogies with Spatial Reasoning) are higher than 

the norm group. This seems to indicate that the subtests are operating 

more independently for the Navajo group than for the norm group. 

Subtest Correlation with Total Test 

The correlation coefficients computed between each subtest and the 

total test for both the Navajo and the standardization sample are 

presented in Table 20. In general, the subtest correlations were 

Table 20 

Correlations Between Subtests and the Total Test 
for Both Navajo and Standardization Groups 

Subtests 

Bead Pat tern 
Memory for Color 
Picture Identification 
Picture Association 
Paper Folding 
Visual Attention Span 
Block Patterns 
Completion of Drawings 
Memory for Digits 
Puzzle Blocks 
Picture Analogies 
Spatial Reasoning 

Navajo 
Group I Group II 

Ages 5-10 Ages 11-17 

.440 

.608 

.548 

.706* 

. 372 

.514 .415 

.628 .704* 

.802* .296 
.609 
.765* 
.470 
.391 

Norm 
Group I Group II 

Ages 3-10 Ages 11-17 

.755 
·. 621 
.514 
.619 
.544 
.667 .574 
. 774 .646 
.723 .577 

.635 

.677 

.650 

.626 

*The subtest correlations that were higher for the Navajo sample 
than for the norm group. 
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younaer Navajo group, two of the eiqht correlations (Picture 

Associ ation and Completion of Drawina s) were higher than the 

standardization sample. For the Older Navajo group, two of the seven 

correlations (Block Patterns and Puzzle Blocks) were highe r. 

Correlations Between Subtest 
and Sex of Subjects 

The correlation between subtests and sex of Navajo subjects are 

presented in the correlation matrix in Table 19. The correlations were 

not si gnificant at the . 05 level. 



54 

CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS 

The primary purpose of this s tudy was to evaluate th e appropriate

ness of the Hiskey Nebraska Test of Learning Aptitude as a measure of 

ability for Navajo students with suspected learning diffi culties. To 

accomplish this, item analytic proce dures were employed for both the 

younger (a ges 5-10) and older (ages 11- 17) groups. This chapter will 

discu ss and draw conclusions and implications from the data presented 

in Chapter IV. 

Discussion of Results 

1. The es timated reliabilit y for the Navajo sample was .87 for 

the younger group and .81 for the older group . The reliability 

estimates of the standardization group were . 93 for the younger group 

and . 90 for th e olde r group. The HNTLA appears to be slightly less 

reliable for the Navajo sample than for the standardization gro up. 

However , two facto rs may have affected these r eliab ility estimates. 

First, th e standardization sample contained a broader range of ability 

than did the Navajo sample. The Navajo stu dents were re ferred for 

assessment due to suspected learning difficulties, where the standard

ization sample was randomly selected. Secondly, the norm group 

included children down to the age of three. There were no children in 

the Navajo sample younger than five years old. The reliability co

efficient for the younger group may have been lowered by this trunca

tion of range. 
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2. Subtest intercorrelation matrices for the younger and older 

subsamples of the standardization group suggest that a substantial 

portion of the variation in subtest scores are associated with an 

underl ying performance dimension. The subtest intercorrelations for 

the Navajo sample are generally lower than for the norm group. In 

some cases, the differences are substantial. This seems to indicate 

that the subtests operate more independently for the Navajos than they 

did for the standardization group. 

3. In general, the subtests did not correlate as 1v'/ell with the 

total test for the Navajo sample. This giv es evidence that the test 

may be measuring a dif ferent underlying factor for this sample, and 

cal ls the validity of this test, for this group, into question. 

4 . The correlations between the subtests and sex of subject were 

not si gnificant . It does not appear that there is sex bias associated 

with this test. 

5. The items with low discriminative ability, due to extreme 

difficulty indices (.00- .1 0 and .90-.100) appear necessary to provide 

representative sampling for the age range encompassed by the instrument. 

These items provide adequate ceiling and floor to the test. In addi

tion, as Lehmann and Mehrens (1976) note some easy items are needed 

to instill proper motivation in the examinees, and thus, these items 

are valuable." 

6. It is the items with low or negative discriminative indices, 

in which the difficulty indices are not extreme, that the item is 

"red-flagged" and is in need of further examination. For, in the 

case of negative discriminating items, one has a situation in which 
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the higher ability students get the item incorrect and the lower 

ability students get the item correct. Low and negative discriminating 

items with average difficulty indices will be examined for both the 

younger and older Navajo group. 

Younger group. The corr elati on coefficient computed between 

Item 7 (Pictur e Identification) and the subtest was low. The item 

presents a series of five houses, and the subject is to match a pre

sented house with one of the five in the series before him/her . The 

low discriminative ability on this item could be due to the fact that 

many children on the reservation live in "hogans" and are not 

familiar with the type of house presented. 

Items 13 and 14 of the Picture Association subtest were poor 

dis criminating items. In this subtest, the subject is called to match 
• 

one of four pictures with two associated pictures. \~ith Item 13 (hands 

holdi ng objects), no expla nation is attempted. However, with Item 14, 

the pictures are of underwater animals. Navajo children seldom travel 

off the reservation, and thus, they may not be familiar with animals 

associated with the ocean. Item 12 of the Completion of Drawings 

was a poor discriminator of the total test for the younger group. The 

student is presented with a picture of a tricycle with one of the rear 

wheels missing. It could be that Navajo children are unfamiliar with 

tricycles. 

Older group. Many of the items in the Completion of Drawings 

subtest were poor discriminators with the subtest or total test. The 

reasons speculated is that the Navajos are unfamiliar with the type of 

objects presented. 
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Item 6 (Picture Analogies) was a negative discriminating item for 

the total test . The analogy is between articles of clothing and the 

parts of the body with which they are associat ed. The Navajo children 

may be unfamiliar with th e type of clothing article s prese nted. The 

traditio nal style of dress for th e Navajo cult ure is much different 

than th e type rresented in this analogy. 

Items 4 and 7 (Spatial Reasoning) were poor discriminators of the 

total test. No explanation is attempted . 

7. The reliability estimates computed for the Visual Attention 

Span su btest wer e the lowest for both younger and old er Navajo group s . 

In this sub t est, the subject is called to reproduce a sequence of 

objects from memory. The lack of consistency with this subt est could 

be due to a cultural difference in the ability required for this sub

test. A more probable explanation of the inconsistent and unreliable 

results of thi~ subtest is due to the fact that the majority of the 

items (such as violin, lawnmower , camera) are based on white, middle 

class experiences . 

Conclus io ns 

The findings of this study ar e : (1) reliability estimates of .87 

and .8 1 indicate a hig h reliability of th e instrument; (2) th e majority 

of th e items dis criminate in the appropriate dir ection for both sub

test and total test scores; (3) the intercorrelation matrices indicate 

that the subtests may be operating even more independently for this 

group; (4) there is a lac k of sex bias associated with the test; and 

(5) subtest correlations with the total test are adequate. Based on 

these findings, it was concluded that the Hiskey Nebraska Test of 
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Learning Aptitude will give acceptably reliable and consistent results 

for Navajo children with suspected learning difficulties. 

However, it is validity, not reliability that is the ultimate 

measure of the quality of a test. As stated by Stanley and Hopkins 

(1974, p. 101): "Regardless of all merits of a test, if it lacks 

validty for a particular task, the informatio n provided is useless." 

Validity may be defined as the accuracy with which the test measures 

what it is intended to measure. This is in contrast to reliability, 

which is usually defined as the accuracy with which the test measures 

whatever it does measure. Thus, the HNTLA may be measuring accurately, 

but measuring something other than "learning ability." It seems that 

only half of the job is done in terms of assessing the appropriateness 

of th e t est for Navajo students . Further research is needed to 

demonstrate that the test is valid for use with these children . 

Limitations 

l. The Navajo students in this sample were not randomly selected, 

but were referred for assessment for suspect ed learning difficulties. 

This restriction in range of ability affects th e reliability estimates 

as well as the generalizability of this stud y . 

2. There were no children from ages 3-5 includ ed in the Navajo 

sample. The standardization group for the HNTLA included children 

of these ages. There are limitations on the comparisons that can be 

drawn between the two groups, due to the truncated range of the Navajo 

sample. 
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Recommendations 

Based on the results obtained and the conclusions drawn, the 

following recommendations were made: 

1. Further item analytic studies should be employed with a 

more representative sample of Navajo students and with other 

culturally different populations. 

2. If, from further item analytic studies of the HNTLA with 

this population, the pattern of negative discriminators continues, 

adaptation of the HNTLA for the Navajo population would be useful. 

This could be accomplished by either systematically eliminating the 

non-discriminatory items or by replacing the present items which are 

negative discriminators with items of higher discriminative ability 

which the Navajo children are more familiar. 

3. Factor anal ytic studies would prov i de information into what 

the HNTLA is measuring. 

4. Research is needed to determine the validity of the HNTLA 

for the Navajo population; predictive, construct, and concurrent. 



60 
REFERENCES 

Anastasi , A. Psycholoqical testinq (4th Ed) . New Yor k : 
MacMilli an , 19/fi. 

R11ilev, 0 . R., .~ Harhin , G. L. Nonrliscrirninator y evaluation . 
Exceptional Chi ld ren, 1980, ~( 8) , 590 - 5% . 

Brodie , J. G. Lanquaqe tests and linquistically different learners : 
The sad state of the art. Element ar y Enolish, ]070 , Q, 814-828. 

Bur ea u of Indian Affairs . Gurlielines for the education of Indian 
Sturl ents. U.S. OfficP of Interior , Januarv 1980 . 

Bur ors , 0 . K. The eiahth mental measurement yearb ook, Highl anrl Park , 
New Jerse v : Gryhon Press, 1978. 

Carle ton, F. G., & Stacey, C.S. An item ana lysis of the ~/ISC. Journal 
of Clinica l Psycholoqy, 1955, .l!_, 149-154. 

Catte l l , R.R. Culture - frPe intelliaence test . Champaian , Il.: 
Institute for Per so nali ty and Ability Testinq , 1950 . 

Chandle r, J . T., F, Spakos, J. Spanis h- spea kin g pupils cla ssif ied as 
educ able ment all y retarded . In tear at ed Educat ion, 1969, I (2) , 
28 - 33 . 

Cohen, R. A. Conceptual style s, culture conflict, and nonverba l tes ts 
of intel liqence. American Anthr oooloaist , 1%9 , z.l, 828- 856 . 

Davis , A., & Eel l s, K. Davis-Eells test of gene r al inte l liaence or 
oroblem solving ability. Yonke rs, N. Y.: World Book, 1953. 

Dent, H. Assessinq Black children for mainstream olacement. In R. 
Jones (Ed. ) , Mainstreaminq the minority child. Resto n, Va.: 
Council for Esceptio nal Children, 1976. 

Diana V. State Board of Education C- 70 37 REP, Distri ct Court for 
Northern Califo rni a, February, 1970. In D. J. Reschlv & G.D. 
Phye, School psycholoqy: Perscectives anrl issues. New Yor k : 
Academic Press, 1979. 

Drew, C. J. Criterion-referenced assessment of minority group 
children. Journal of School Psychology , 1973, _ll (4), 323-329. 

Dunn, L. Special Education for the mildly retarded: Is much of it 
justified? Exceotional Children, 1968, ]i, 5-22. 

Ebel, R. l. Measuring edur.ational achievement. Enqlewood Cliffs, 
New Jersey: Prentice-Hall, 1965. 



61 

Ebel, R. L. Essentials of erlucatio n measurement. Englewood Cliffs , 
New ,Jersey: Prent ice-Ha 11, 1979. 

Federal Reqister . Nondiscrimination on basis of handicap regulation 
irnplement ina Section 504 of the Rehabilitation Actio n of 1973. 
r~ay 4, 1977, op. 22676- 22702. (a) 

Federal Register . Education of handicapped children . Regulations 
implementing education for all handicapped children's act of 1975, 
August, 23, 1g77, op. 42474-42518. (b) 

Fifield , M. G. Improvinq the utilization and education al relevance of 
indi vidual psychoeducati onal asses sment reports in th e placement 
of and IEP development for handicaoped Native American children . 
Prooosal submitted to the U. S. Department of Education , January 9, 
1981. 

Ford, C., Jr .. School testin q programs and rni noritie s. The Clearing 
House, 1980, 21_(6) , 300-301. 

Guadeluoe V. Temoe Elementary School Dist rict. District Court for 
f\rizona , 71-435, Janaury , 1972. In Reschly, D. ,J. & G. D. Phye 
(Eds. ) , School osycholoqy : Persoectives and issues . Ne1tJ York: 
Academic Press, 1979. 

Harr is, M. L. S0111e methodoloqical suqaestions for construction of an 
objective measur i ng instrument. In L. R. Nelson, Guide to LERTAP 
use and inte r pretation . Dunedin, New Zealand : Deoartment of 
Educatio n, University of Ot aqo, 1974. 

Havinqhurst, R. J . Indian education: Accomplishments of the past 
decade . Phi Delta Kappan, Januar _v 1981, fi2(5), 329-331. 

Hiskey , M. S. Hiskey-Nebraska test of learnina -aptitude (Revised 
Manual, Lincoln, Neb.: Onion Colleqe Press, 1966. 

Jensen, A. R. Bias in mental testinq. New Yor k: The Free Press, 
1980. 

Larry, P. et al. V. Riles, W. et al. United Sta t ed District Court, 
Northern District of California, Case No. C-71-2270 RFP, 1972, 
1974. In D. J. Reschly & G. D. Phye (Eds. ) , School psychology: 
Perspectives and issues. New York: Academic Press, 1979. 

Lehman, I., & Mehr ens, W. Mesurement and evaluation in education and 
psycholo ay. Holt, Rinehart and Winston, 1976. 

Lunemann, A. The correlational validity of IQ and a function ethnicity 
and desegregation. Journal of School Psycholoqy, 1974, .i_,(12), 
28-32. 



62 

McShane, D., & Pl as, J . Weschler scale performa nce patterns of 
American Inciian childre n. Psvchology in the Schools, 1982, J.2..(1) , 
39-44 . 

Menc1oza-Friedrnan, M. Soani sh bilingual sturlents and intelligence 
testing . Thrust fo r Educational Leadership, 1973, 1 (2) , 20- 33. 

r~ercer, J . R. Soci ocultu ral factors in labelina mental mandates . 
Peahody ,Journal of Educat io n, 1971, 48(3) , 188- 203. 

Mowder, B. A. 
child ren. 

Nels on, L . R. 
Zeala nd: 

A strategy for the assessment of hilinqual hanc1icaoped 
Psychology in the Schools, 1980, ..l.Z_( l ), 7- 11. 

Guide to LERTAP use and i nt erpreta ti on. Dunedin, New 
Department of Education, Univer s i ty of Otaqo, 1974. 

Palomare s, U. H., & Johnson, L. C. Evaluatioin of ~exica n-American 
puoils for EMR classes. Californ ia Education, 1966, 1 (8) , 27-29. 

Public Law 94- 142. Educatio n for all Handicaoped Children Act, 1975. 

Raven, J . C. Coloured proaress ive matrices. New York: Psychological 
Corp., 1962. 

Reschly , D. J. , & Phye, G. D. School psycholoav : Persoectives and 
issue s. r-le•.,i Yor k: Academic Press, 1979. 

Sandoval , J., & Millie, M. Accuracv and j udgments of WISC-R item 
rlifficulty for minoritv arouo. Journal of Consultinq and Clini cal 
Psycrioloqy 1980, 48(2) , 249- 253. 

Sattl er, J . M. Assessment of child r en's inte lliq ence . Philarlelphia: 
W. B. Sanders Company, 1978. 

Shutt , 0. L., & Hannon, T. A. The val idity of th e HNTLA for the 
evalu ati on of abilitie s of hilinqu al children . Educatio nal and 
Psychological Measurement , 1974, 34, 429-432. 

St anley, M., & Hopkins, L. In L. R. Nelson, Guide to LERTAP use and 
interpretation. Dunedin, New Zealand : Depar tment of Educat ion 
Universit y of Otaqo, 1974. 

Taylor, C., & White, K. Effects of reinforcement and training on 
student test taking skills. Journal of Educational Measurement, 
1982, .}1, 199-208. 

Teeter, A., Moore, (., & Peterson, J. WISC-R verbal and performance 
abilities of Native American students referred for school learning 
problems. Ps_ycholoay in Schools, 1982, _11(1 ), 39-44. 

Thorndike, R. L. Stanford-Binet intelliaence scale, form L-M, 1972, 
norm tables, ( 3rd ed.). Boston: Houghton-Muffin, 1973. 



63 

Tractenbero, P. L., & Jacob, E. Pupil testing: A leqal view. Phi 
Delta Kappan, 1977, 60, 249-254. 

Turnbull H. The past and future impact of court rlecisions in special 
education. Phi Delta Kapoan, 1978, 60, 523-572. 

Vance, H. B., & Gaynor, P. E. Reliability scores of the 11/eschler 
Intelligence Scale for Children Subtests with culturally. different 
children. Journal of General Psychology, 1976, 2.2, 132- 139. 

Weschler, D. Weschler Intell ioence Scale for Children -Revise d . New 
York: Psychological Corporation, 1974. 

William s, R. Abuses and misuses in testing Black children. The 
Counselinq Psychologist, 1971, 2, 62-73. 



64 

APPENDIXES 



~ I ~ 
, - ') 

x 'n 

V, OQ 

~ 1" 

--~ 
"" ::---., 
·~ ! ,, 
v., 

I 

I 
-,.; r-;<> ___, c:, 

r;-i . ._. 
,,, 
, o 

1"'1 
<"--

I"' ..... 
:,,. 

" s- ..,,... 
<;> <::. 
"-I "' 'O> d 

"' ~-~ 

-· c,; 
,.., 

Appendix A 

Table Developed for Tests Administered for the 

Fort Defiance Assessment Proj ect 

- . --- -· -- 1--,.. .~ ~ I~~ V\ ~ ~ ""' ~ "' i l<S 'T oi 4' :? -f:. l:f: l --c:: N~E ~ "'~ "" 
--0 " ,:_, " - ·· -- ·- · ·-

"' I-'= X: ~ ~ r" ::;:; 
..,., ;;: ~ r- ;. _.,, ;:. ::,;; p; 't, .3. ~ ~ ~ ~ .5EX · ·· ·-

\I\ w I~ V\ vi 1,~ C><J v,, vi .::::. ~ 1-J ,., ' ~ l..u ~ OQ ~ ~ vl \,J GRADE 
r, (") r., : \ J r n ~ Ir' I' 0 11"' i> (":I r., 0 ~ ) I ) G> ~ 0 0 ·-.SUK:OL (TlE-1 

~ l1A i1.A 1 ·~ 
I .... 

11 A l -
\I\ 

-, 
7-: ___, 

11 A ~ ~ .._/ 

~ ~ 1: 
._.... ,-.::. ~ f-.> -.;--'-fl "1' ~ t ~ Vo P ' ~ ";'\ ~ 6;' M.A " .:. ..:::. '"'- 0() w oq re!:, "" ....<: 'D 

pl ~ "' ~ ~ ~ I?'- ~ ,::l ~ fO <. 
,:,> -I ..c. ~ 

,, 
1- --..) V) ou,: .z.rri, I~'¼ -

\J\ I V\ ,~ U\ ~ c§ c) 
~ 

/\ P.A'f[t.J'.5 pzrw~-: ;G U\ 11i< \I\ 
I MJ) 2:,~~r.:.-,')n :-,. -

I I I 01.rW1t,i'.o 1, ---I i dar,r11~ :.eor~- ;__., 

I i I I ! I (T\:\:1JrrflJ II "'dV( 
I 

1 I I H.A. m -_, 
I i I I 'JO. rrr 

A' 

I ;; I -::,,_ .DEA~ HA - c 
,F. 

ra-
~ r-,.. 16 R; I~ ~ ~ ~ ~ ~ 

C, ~ j, -<> d'- i:;;; 16' ~EP,Ri~rG KX 6 <::, C ,-;. 0 ,J.., 

~ ""' ','I .::~ ~ <CS - ' "7' BE@ I 

6 " ..,- ci-- '"' - (5' ;; _(".ffiT.J;}'J~~_J ~ 
---.; ..;, I~ 

_, - [6 C> -,., ;<l ~ 11wo.~y ,o~ , 
'--' 6 -;, -', <> C. "' ' 

<:'.> 0 C;:(ff.::;_ _ ___J "' :-<:: .,..... .:;: ~ ' iJ r,, ..... 
1%" r-;-' " '-<l i 'i5~;-fc I~ -~ ~ 6 "' la!... ~ 6 ~ 

~ 1.-z' ~ ~ 'l' ''g ;r.. 6 ' '" ?'., ,;·,c.+O~ ~ I 
.,.!_ ,~ <"- -13&~- /~ :z 

-,.J ',::: .... , 
j 6 --_.:.j ~ 

::::, 6 I 6 ;t ' "' <> I 
<:'- ~ ! -:, <:' I 

' f"J.(.,D1!_~ ~ 
V> "' ~ 

><) \:; -..:, "' ~ '" -;:_ .-,..:i r., ~ d ;,. " ~ ~ n,UAL. i ': ~ -,.. I J' r< ,:!, 0 t- .~ i::,; ~ -:', <;--. ='-- ,:', c', 0 CS°' r:--~ /\:'.c!-n:)/ 5/'HJ : :-:; 

~ ,~ ~ .... ~ l;t ~ ':" r,, 
" 6' r,,. i -· ~ -'l '~ 

-..J 

~ 
£.i..oc~ --- ! =- ::-, ...... ~ C> <I--. {'- & (-- () C> ffiTTiY-1·6 ; 0 ::;:, 

""' •' <S" "' ~ -:::i <:. ,, , .:::, ' - ;;;::. -t:: 6 :::::, l ... ---.l ;;1~1t~Jc~ 6 ~ c:,. <'- ~ 6. "' ~ ..- <::I, ct-- ~ S" ~ 
;,, _, 

..._; ' ' 
..., 

" ' .,';:: ~ :::::, I ~ 
,-,encrr.,, FN). 

,,-:., " " · C, I "" " 6 Di&! ~ 

"' 1::i ~ kt ;::. 6' ~ '= ~ 

<S' f'UZZ.LE" : 
6 .... ,;-.. 6 {' ':,UJ:::1".~ 

ii>;:- -. , ' ;~ .... i ' ~ 6 
.., P1CTVP.c ' S> 6 ~ ~ ' 6 PNAu:x;. 1~~ 

:,;- -,,,. 
~ '- ~ 

'-' ; ~ 6 <5 !: 1-'f"i'·~ 
~ ~ <:':, ~ tf:.~cr ,11~.r'."-

I VfR&oL:fG --I <-

i P~o~Al\l'.'.E:r& 
... , 

~~ 
I 

rl!l.L :ffiX 5G, .s:-i 1,. ,f; 
1)-Nf'Ol?l-l/lTJOt<JI ::!);-: 

··- -·. 



,/ I I I i i I 

' --~ -Cl . .. 

" 5 ';:-

! 
I --
I -- I 

I I I 
µ 

I 
I - I 

' i I 
: 
I 

I rs-- cS ~--~ 
i j_J f4 -
i ~ --
I XI t-

t'.J .. 

! o.Q 15' ' 
l ., 

I \I' l";K ~ 

I - i 

1'1'--l~ !~*~ '~ l~~ ~ i~ l·~~~i · ~~~~ 
~1:::.-<.~'.:::.J*t:::~J;·~~~~-~ I~~ b::.~ 11 K~~ I r---.., 
..;a 1·-. r ........ ,c- ~ 1....:: l<S -~ to- · 1c · ;::;;: r~ 1- p d c:, fb' 

!~ i ;::, l ~ i i I ! 
I t i I 

I 

i 
I 

i 

~ ~ I ._, 
, V'\ 

! I 

--~ 
I 

(X I : I f;R\(r P,NC~ 

66 

..... 
::r: 

~ 

t1>. ..,.. 
'C;- -~ 

... \_'-'"'µ_,"--'-f-1--+--+---+-1---+----+-+--'--+--1 '--+-- -+--+--1-+--+---+-t--+--+- 1._rn_CIC_"_::x:or~ 1~ ~ 
i ~~ I ~i~~r'"q ~ P 

--lr- -F,~"-1-+-+--+-+- +--+- h-+--+ -+-+--+-±:==+-+-+-+-+-+-+-+- +-.,-;,-::--', ""c: H'i\'1,1 c:, -9 
~ p 
~ IS ,z-.. 
...,__ r:-
""- ... 

I ...... I:;-.:.., 
... 

~,c--+--l--t--,l---+---+--l--+--+--11---+--+-l-- -+---+-+-+--+-l--+--+-l--+--J -- .'!Yc.L _ ---
~ I 1 

~ r~dt~~ ~ C: 
--ll- +v~,-+-+--+-+-+--!-+'2-+--+-+-+--!--i::=:+-+-+-+-+--1--+-+-+ '..:.,2<;.1~\-(ei\'.l_·· · ,r1 ~ ~...,.· 
-t--t,;..-:,--;1-+.--+--+-+--+---t-~-+--+-+---+--+-t-::-+-+-+--+--+-+--t--+--!-. . 1!\c..l . .. ~ " ·-J_,~_l ·- T!!l~.~;r'~1"1,~ c;, 

I 
-·· ' ,l. 1,-TY" ::'? ~ 



~ 
\±± 
1:~ 
z 
a: 
::c 

I I I i I 

' I 
l I 

I 

I I I 
! I 

I 

I ' i 
I i I ; 

i 
I I 

I ! 

; 

; 

>---+--+--+--+---+I~-"3........,:~oz.....-L_"";,.. Is ;J & 1 I.~ /::i. 1.7 t"-3 0.. 
/.'?, .:S 7·0 3.:,. ;<;, 1-'I 17 I~.,;; 7-/ IJ-() '/-.. 

I 

' 

' 

I I 
! 

' 
; 

' 
: ' 

I j 

1.7 I u 7-lr 'P 'J;,2110,1. 11-t'.J/l ' I 

' ! 
)l l/ .J./ Jr l..J I?' ,, " /./ I I 1~"7 X t 

- _...__,_....,.__ ~.:..:. ! r. ~.__:{,LC. .!:i:_ L . .c·l..,1-'-' "'-1,.+'-'-·1,'-+!'-'-f--+-+--+-f------



Column 

1-3 

4- 7 

8 

9 

1 0 

11- 18 

19-37 

38-44 

45-58 

Appendix B 

Computer Card Coding Sheet 

Descr i pti on 

Identification number 

Age (years and months) 

Grade 

School (1 = Chuska 
2 = Tohatchi) 

Sex (1 = male 
2 = female) 

Subtests 

Bead Paaterns (ages 3-10 ) 
credited with hi ghest level 
obtain ed 
1 = correct 0 = incorrect 

Memory for Color (ages 3-10) 
1 point scored for each correct 
response 
1 = cor rect 0 = incorrect 

Picture Identification (ages 3-10) 
1 point socred for each picture 
matched correctly. Three points 
possible for each item. 
(0, 1, 2, 3) 

Picture Association (ages 3-10) 
Choice of (a, b, c, d) 1 point 
scored for each series completed 
correctly. 

58 

Comments 

blank= special 
education placement 

Item 11 is credited as 
one if subject strings 
eigh t beads or more 

Some examiners marked 
the item only correct 
or incorrect. There
fore, the incorrect 
distractor choice was 
not known, and was 
marked "f" on the 
computer card. 



Column 

l 6 

44- 51 

52- 58 

59- 70 

71-80 

Description 

Com letion of Drawin s (all 
ages One point scored for 
each drawing completed cor 
r ec tly . (_Q, l) 

Memory for Digits (ages 11 
and above) Two points scor ed 
for the exact reproduction 
of any part of each series. 
One point if the best per
formance on any part of the 
series i s the selecti on of 
th e pro per digits but not in 
the proper ord er . (0, l, 2) 

Puzzle Blocks (ages 11 and 
above) One point scored if 
th e subject completes th e cube 
within the time limit. One 
bonus point scored if cube is 
completed in correct color. 
One bonus point scored i f blocks 
1-3 const r ucted correctly in 
30 seconds and blocks 4- 7 in 
60 seconds. ( O, l , 2, 3) 

Picture Analogies (ages 11 
and above) Choice of (a, b, 
c, d, e ); l point sc ored for 
each analogy completed 
corr ect ly . 

Spatial Reasoning (ages 11 
and above) Choice of (a, 
b, c, d); l point scored 
for each series completed 
correctly. 

69 

Comments 

Onl y the total subtest 
score is listed in the 
test protocol. To run 
th e analysis on the 
it ems, rescoring of 
the 27 drawing s was 
required. 

Some examiners marked 
th e item only correct 
or incorrect. There, 
fore, the incorrect 
rlistractor choice was 
not known, and was 
r.ia rked "f" on the 
computer card. 



Appendix C 

Hiskey Nebraska Test of Learning Apti tude 

Test Protoc ol 

HISKEY - NEBRASKA TEST OF LEARNING APTITUDE 
Re cord Booklet 

Name _______________ Se x Date of Test Yr ___ Mo ___ Day ___ _ 

Address ___________________ Dat e of Birth Yr ___ Mo ___ Day ___ _ 

Sc ho ol _ ___ _ _________ Grade ____ _ Age Yr ___ Ho __ _ Day _ __ _ 

Lxamine r _____________________ Deaf L.A. __ _ Hea r ing ~ -A. ____ _ 

father ___________________ Occupatio n ______________ _ 

~othe r __________________ Occupatio n _ _____________ _ 

SUMMARY 

Su::ites t Ratin~ Subte s t Ratin1s 

, 9ead Pat terns 
;-~1 for Col or 
?icture raentification 
?ictJre Associ atio n 
?aper fol d in2 
'/i3u al Att -'1t i.o n Span 

Block Patte rns 
Completion of Dra wings 
~emery fo r Dig its 
Puzzle dlocks 
?ictu:--e Analogies 
Spa t ia l Re asoninv 

SUMMARY or BEHAVIORAL FACTORS 

Checx the approoriate blank. During the period of ob servation and t esting the 
subject cxhioited the trait: 

( l) frequently, ( 2 ) Occasio n ally, ( 3) Seldom o r nev er 

!. RELATIONSHIP WITH EXAMINER 
Coope r a tiv e l 2 J fe ar fu l 
Se lf-R e li ant 2 3 Nervous 
Pl e a sa n t l 2 J Ne .e:at i'l e 
Se nse of Humor l 2 Boistero us l 
Con f id e nt l 2 Withd ra wn l 

II. REACTIONS TOWARD TASK 
Motivated 1 2 3 Nee ds Enc our ae;emen t l 
Attentive l 2 3 Di rection s must be r epeat ed l 
Persistent 3 Impulsive l 
Purposeful Activi t y 2 3 Reliant on Tria l a n d Err or l 
Assured l 2 Failure is Thre ateninQ; 1 
Intr i nsic Rein f orcement l 2 3 Pe r se ver at i on l 
Absorbed in Task l 2 Hyperac t ive l 

!I I. SPEECH AND MOTOR OBSERVATIONS 
Superior Dic t ion l 2 3 Omis s io ns i n So und 1 
Sente nces of Avera ~e Len g t h 1 2 3 Subs t itutio ns in Pronunc i ation l 
fluent l 2 3 Distorti ons i n Wording l 
Skillfu l i n Gross Movements l 2 3 Mala droi t i n f i ne Movements l 

OVERALL RATING or TEST ING CONDIT IONS 
Exce ll ent Goo d Avera g e Mini mal Impair-in~ 

2 3 
2 J 
2 3 
2 3 
2 3 

2 3 
3 

2 
2 3 
2 
2 

2 3 
2 3 
2 3 

3 



3£AD PATTERNS Ages 3- 10 

3ead Stringing: Nurnoer s trune; in one minute ------

Bead Patterns: Visual 1----- !I ----- I!I--- -- (Ti me li mit - 2 minutes 
.'fo mory ! V----- V----- V! ----- VII--- -- per p attern ) 

Score l point fo r ~ach pattern completed correctly TOTAL 

MEMORY fOR COLOR A~es 3-10 Orde r : 9lack , ~lue, Oranv.e, Yellow, Green, Brown, 
f.,'h i te , Ked 

C. Srown , Yellow, Blue 
White , Red , Green 

D. Red. Oranpe , Blue, White 
3r own ,= Ye l~o w, 9l ac k 1 Green 

A. Black 
Yellow 
Green 
9rown 
Oran _ge 
\lh i te 
ked 
3 lue 

C. Red, Blue, Orange, Yel low . Slack 
arown, Green, 9l r1ck , ~Hue , \'!hi te 

S. llh i te, Green 
Slack, Yellow 

r. Green, Oran~e , !':;rown, iH ue, :\ed . Whi te 
9lack , Ye llo w, Red, Brown, Green, Cra n~e 

Slue, Oran ge 
Score l poi nt fo r each correct re s ponse (c o lo r only) 

?!CT URI: !DENT !r! CAT !ON Ages 3- 10 

l. a - b - c 
2. a - b - c 
3 , a - b-c 

Ser i es Sco re 

~. a - b- c ----------

S. a - b - c 
6 . a - ~- c 
7 . a - b - c 

Score l r oint for ,. eac:1 pic ture mdt c hed cor re c t ly 

P ! CTUR£ ASSOCIAT !Otl Ac es :J- 10 

l. a-b-c-d 
2. a-b-c-d 

"· a-b - c-d 
S. a-b - c - d 

7 . d- b - c - d 
8. a - b-c - a 

:o. a - b-c- d 
u' a- b- c - d 

3. a - b- c - d o. a- b -c- d 9 . a-b - c- a 12 . a - b- c- a 
Scor"e l point for each s erie s comp l ete d correctly 

PAPE;. FOLDI NG 

l. 
2' 
3 . 

A~cs 3 - 10 

"· 
S. 
6 . 

Score l po i nt fo r e~ch pattern c ompleted 

VISUAL ATTENTION SPAN All a~es 

l a 
l b 

2a -----
2b ---- -

3 

" 
5 -----
b - ----

TOH!. 

Se r i e s Sco re 

7 , 

8 . 

9 ' 

TO: .-\L 

13 . a - b- c-d 
14. a-b-c-ci 

cOTAL 

TOTAL 

Sc ore 1 point for a correct se l ection i n la and lb . f o r t he remaininP' serie s 
score 2 points fo r eac h series i n correct o r de r and l oo i n t i f t :1e cor r e c t s ele c 
tions a re made but not i n ? roper order. Disco n t in ue if 2 successive series a re 
failed completel y . T0TA L 
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BLOCK PATTERNS 
Time 

l. 
2. 
3. 
4. 

All Ages 
Score 

(Give sub j ect remaining blocks) 
5. 
6. 
7. 

X. 
8 . 
9. 

10 . 
ll. 
12. 
13. 
14 . 

Time Score 
( Jemonstration) 

Sco re 3 points for the correct reproduct io n o f desi~n s 6-14 in 30 seconds or l ess; 
2 poi nts in 31 -60 se c on ds, and 1 po int for all others completed. Disc ontin ue if 
the subject fails three consecutive patterns. TOTAL 

COMPLETION or DRAWINGS All a11;es 

Score l point for each drawing completed co rre c tl y TOTAL 

MEMORY fOR DIGITS 

Al ---A 2-- - A3--
Bl--- B2-- - BJ--
Cl- - - C2--- C3- - -
Dl--- 02--- D3---

Ages 11 and above 
Se ries Score 

£1---£2- -- £ 3--
t l-- - F2 - -- f3-- 
ra --- G2--- G3--
Hl- -- il2--- H3---

Se r ie s Sco re 

Sca re 2 points for the ex act rep r od uc t i on of~~ of each s e ries. Give l poi nt 
if the best pe rf o nn a nce on any pa rt of the series t as Sl 

1 
32, o r 33) is the selectio n 

o f t~ e proper di~its bu t not in the p roper order. :)iscontinu e af t er 2 successive 
l evels (for example D l £) have been failed comoletel ~ 70TAL 

PUZZLE BLOCKS Ages 11 and ab o ve 
Limit ~ime Score 

1. 2 min. 
2. 2 :.1in . 
:; . 2 min . 

4' . 

s . 
6 . 

Time Sco re Limit 
~ :ni n. 
4 mi.n . 
~ min. 

7. 4 min. 
Score l point if the subjec~ compl etes a cube witnin th e t ime l i mit. Give l bonus 
po i nt each for cube s comp le ted ,,.,it h co rre c : color. Gi·, e an adC i. ticnal :>onus point 
(each) if ~locks 1-3 are constructed correctly in 30 seco nds and blo cks 4- 7 :n 60 
seconds. ~aximum score is 3 points per cube. ~OTAL 

?ICTURE ANALOGIES 

l. a-b-c-d-e 
2. a-b-c- d-e 
3. a - b-c-d-e 
Sco re -1 point fo r 

SPATIAL REASONING 

l. a-b-c-d 3. 
2. a- b- c-d 4. 
Score l point for 

A~es 11 and above 

". a - b-c - d- e 7. a - b- c-d-e 10. 
5. a-b-c-d-e 8 . a-b - C- d - e 11. 
6 . a-b-c - d- e 9 . a - b-c - d-e 12. 

each analoi(y completed Correctly 

A~es 11 and above 

a-b-c-d 5. a-b-c-d 7. a - b-c-d 
a- b-c-d 6. a-b - c-d a. a - b-c- d 
each seri es completed correct.!.y . 

a - b-c- d-e 
a - b- c-d - e 
a - b- c - d-e 

TOTAL 

9. a- b-c- d 
10. a- b-c- d 

TOTAL 
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r.O~MS FOR DEAF CHILDREN 

L.earn i ;,11 "' 0 "' 0 0 "' 0 "' 0 "' ! "l "' 0 "' 0 "' 0 "' 0 " 0 ~ 0 0 0 0 "' 
A?;e ~ ~ "' 0 ~ ~ ~ 0 ~ ::: '"' = - -
!!,ud 
Patt e rn 7 r rr rr IV vr 

"le111ory fe r 
,_ 

Color ' 1' 11 1' " " 15 16 l7 

Picturt 
,_ ,_ 10 l3 

:dtnt i f. ' ll 14 ll " l7 18 19 20 21 

Pict ure 
Associa t i.0 1 2 ' 10 ll l7 l3 

P.spe r 
f oldin 11: 3 . 
1/isu .11 
Att . Spa n 10 ll ,2 " 
Jlo ck 

lo l7 " " 20 ?.:it te r ns I I u 7 10 ll " lJ l" 15 
I 

CompJ.. of J - ·-·- 11 l3 
ar awinll(. l ' I a l O l2 " 11 " l7 l9 " 20 }l " 13 " " " 
HelflOry fe r 
Di i,: it s 10 ll l2 l3 l• 

Puzzle 
c!lock :. J . lO ll lZ !3 

?ict1.1 re 
.~nalo.1;i:ie s lO ll l2 

Sp,Hial i I I [, Reason in!' 

N •l!M S FOR !H AR ING CHt1.D!tEN 

~eru:a.l 0 "' 0 "' 0 "' 0 "' 0 "' C '"' 0 "' 0 " 0 "'' ;/ 0 0 "' ~1 ~ 0 '"' 0 "' 0 " 0 "' r',::>& 0 0 "' ~ ~ 0 0 - ~ - ::: ~, ! - "' ~ = 
ae ad 
?a n e rn r fl fl rv vr 

:-\H 10ry for 1. ,. I 
:0.1.or i ' ' 10 11 11 ll l• l! l& 17 ,a I 
Pic t 1.ir • ,_ 

10 l7 
Ici• nt i f . ' ll l3 ,. ll l6 l7 18 19 ,o 21 

?ictu re 
\ssocL H ion s 10 11 l2 l3 '"I 
P,1oe r I io l din 11 i 
J1:1UdJ. 

11 I Att, Span 10 12 !J l • 

Bloc 11: 

?,Htern s 10 ll l7 l3 l• 11 l6 l7 " !9 20 

.:0 11101. o f • ·-11 l• 
ilraw1n a; ' 10 12 13 15 16 l7 l8 19 20 '1 " 23 2, 25 " 
Memory fo r 
ill_~l tS 10 11 12 l3 " lS 16 

Puu. .Le 
Ulocka . s 10 11 ll 

Pi c tu re 
AnaloR iu 10 11 l2 

Sp.H i d 
Re,u onin R 
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