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ABSTRACT 

This study was designed to investigate the relationship 

between discrete areas of cognitive processing and academic 

achievement in minority children. There have been many 

questions about the fairness of current testing practices 

as they have been applied to students from differing 

ethnicities. These students are entitled by law to a 

meaningful, nonbiased assessment of their abilities. 

The minority children targeted for study were bilingual 

Hispanic students. Cognitive processing tasks were drawn 

from established measures of perceptual-motor development, 

auditory recall, and nonverbal intellectual ability. 

Academic achiE!vement was measured by two comprehensive 

tests, one that was English-based and another that was 

Spanish-based. 

One hundred fifty-eight students enrolled in eleven 

third grade classrooms were examined. The subjects 

participated in group administrations of the Bender Visual

Motor Gestalt Test, Raven's Standard Progressive Matrices, 

and a bilingual version of the Digit Span subtest from the 

Wechsler Intelligence Scale for Children-Revised. The 

Spanish-based achievement test was La Prueba Riverside de 

Realizacion en Espanol. The English-based achievement test 

was the Iowa Test of Basic Skills. Data were first 
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analyzed by a stepwise multiple regression procedures to 

determine which of the experimental measures would predict 

academic achievement. 

Results indicated that the strongest predictor of 

academic achievement were scores from the test of nonverbal 

intellectual ability, which held true for both achievement 

tests. Scores in immediate auditory recall in English 

predicted achievement in certain achievement areas, but 

only on the Spanish-based test. Scores on the perceptual

motor test also predicted achievement on the Spanish-based 

test only. Auditory recall in Spanish did not predict 

achievement in any area on either test. 

The study concludes with a discussion of the viability 

of the independent measures as a meaningful, comprehensive 

test battery to be used with minority children in schools. 

Implications for future research and administrative 

planning are discussed. 
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CHAPTER 1 

INTRODUCTION 

Historically, there have been many attempts to 

understand relationships between classroom learning and 

individual characteristics. The measurement of behaviors 

describing discrete mental and motor functions, assumed to 

be correlates of academic performance, began in the 19th 

century and were integrated into Alfred Binet's first 

intelligence test in 1905. Although the original Binet 

test was created to identify retarded children, 

intelligence tests have predominately been used as tests of 

academic aptitude for predicting achievement in school. If 

successful achievement in school is, in part, dependent 

upon certain mental skills as generally assessed by 

intelligence tests, then intelligence tests are assumed to 

be, at least, moderately useful when predicting academic 

achievement (Lavin, 1965). Despite an abundance of 

research and writing in this area, the strength of these 

relationships still remains a debatable research question. 

Earlier tests of intelligence relied heavily upon 

verbal expression for item completion even though many 

visual-spatial skills underlie intelligence performance. 

Recognizing the importance of nonverbal abilities, the 



11 

Wechsler Intelligence Scale for Children (WISC) separated 

IQ into verbal as well as performance tasks that require 

very little verbal expression and more visual-motor 

activity. Intellectual functioning as measured by the WISC 

is actually a composite of verbal and psychomotor skills. 

Recent theories in cognitive psychology, like earlier 

theorists proposing a multifunctionist view, further 

expanded intelligence testing into even more specific 

areas involving cognitive components (Sternberg, 1982). 

The measurement of cognitive components has been fitted 

into varying conceptual models of information processing. 

Cognitive components that underlie human intelligence are 

assumed to combine flexibly into cognitive megacomponents 

that form an individual's intellectual ability overall. 

One benefit of the cognitive approach is that the testing 

measures immediate problem-solving skills without emphasis 

upon previously learned knowledge. Although the 

componential structure of human intelligence as it relates 

to information processing and problem-solving seems 

initially attractive, the questions pertaining to the 

relationships of cognitive components and school learning 

still remain unanswered. 

The relationship between mental testing and academic 

achievement becomes more complex when generalization of 

such relationships is attempted across different 
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ethnocultural groups of subjects. Students from different 

linguistic and cultural backgrounds that are not strongly 

represented in a standardized test's normative population 

can be misrepresented by testing results. Consequently, 

there has been a controversy for the past two decades 

concerning the assessment of mental abilities and the use 

of IQ tests in schools with minority students. 

Legislatures have mandated that school districts ensure 

that minority students are evaluated fairly. 

Standardized tests have been blamed for at least part 

of the problem, although authorities cannot agree upon the 

exact nature of the bias that may exist within the tests 

themselves (Reynolds & Brown, 1984). The other part of the 

problem related to the restricted utility of traditional IQ 

tests for minority children concerns the narrow range of 

abilities contained within such tests. Exclusion of some 

of the nonverbal tasks, such as those that measure 

perceptual-spatial skills, may put minority youngsters at a 

disadvantage. Testing verbal comprehension in the 

students' first language is often recommended as a 

preferred practice, but is often difficult to implement. 

As a result, recent legislative efforts have led to the 

development of laws and policies to mandate more 

comprehensive and non-biased assessments of minorities 

(State of Arizona: ARS 15-761) • 
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After English, the most spoken language in the United 

States in Spanish. Although all Spanish-speaking students 

do not represent the same population, the Spanish language 

system is used consistently by at least 9% of the entire 

United States census (Mowder, 1979). Bilingual educational 

programs have been firmly established and are currently 

operating across the country where Spanish-speaking 

populations are concentrated. It has therefore become 

extremely important for educational programs that depend 

upon testing practices to be comprehensive, and lead to a 

valid assessment of bilingual Hispanic students. Although 

recent years have witnessed a rapid increase in the study 

of issues related to non-biased assessment, most studies 

have been largely confined to the examination of the 

usefulness of heavily loaded verbal IQ measures and have 

not included the measurement of visual-perceptual skills. 

Additionally, many verbal comprehension factors that have 

been explored have not utilized a bilingual administration 

even when applied to bilingual students. Translations ure 

often forced to rely upon normative data based solely upon 

a monolingual population. 

The purpose of the present study will be to address 

these needs by examining the usefulness of selected 

psychomotor and intelligence measures for bilingual 

elementary school students. Relationships between measures 
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of general intellectual ability, visual-perceptual skills, 

and bilingually administered auditory memory to academic 

achievement will be explored. Because of the strong 

relationship generally assumed to exist between language 

and thought, the achievement tests will be based in both 

English and Spanish. Specific achievement scores will be 

drawn from the areas of reading, grammar and arithmetic. 

It is hypothesized that success on the tests of individual 

characteristics will share statistical variance with the 

tests of academic achievement. 

Rationale pi the Study 

The present investigation stems from a well documented 

need for a comprehensive, non-biased evaluation system for 

bilingual learners. As stated earlier, the traditional 

tests of mental ability tap too narrow a range of skills. 

Consequently, measures of general ability, visual

perceptual skills, and bilingual auditory memory will 

be utilized in this study, and their relationship to 

academic achievement will be measured. 
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CHAPTER 2 

REVIEW OF LITERATURE 

Test Bias and Assessmen~ of Minority Children 

Although the use of traditional standardized tests have 

been routinely used with the majority of children in 

mainstream American schools, the assessment of minority 

children remains problematic. Discussions have evolved 

concerning the bias that may exist within a test that will 

distort a true measure of minority students' abilities. 

The issue of test bias has been dealt within the 

literature by examining content of the tests, underlying 

factor structure, and by way of examining the utility of 

tests in predictive and placement decisions. 

A test's content taps on a wide range of skills, 

beliefs, values, and experiences (Hunter & Schmidt, 1976). 

It is assumed that the test taker will be genera.lly 

familiar with the environment from which the items are 

drawn. Two methods have been used to study the bias 

attributable to the content of a test. The first method 

has been subjective, simply judging an item by face 

validity when used within any group or population. The 

second method involves empirical comparisons of correct and 

incorrect response frequencies across different 



16 

ethnic/cultural groups. If the difficulty of an item 

varies significantly for individual of two different groups, 

then the item is considered to be biased. Studies of both 

approaches have been contradictory, leading Jenson (1975) 

to conclude that no content bias really exists when 

standardized tests are administered to minority 

populations. 

Factor analytical techniques have also been applied to 

examine similarities or differences underlying test 

performances of individuals for different cultures. 

Scores obtained by individuals of different groups are 

analyzed separately for purposes of comparison to see if a 

similar factor structure will emerge. Dean (1980), for 

example, compared 123 Mexican-American and 109 Anglo 

children, and found that factors underlying performance on 

a comprehensive IQ test (i.e., the Wechsler) were 

essentially the same. 

The third method of examining test bias involves the 

use regression equation to determine how well the scores 

on a predictor variable can predict success and failure on 

specific criterion measures. In other words, if a test 

predicts a common criterion differently for individuals 

depending upon their ethnic group membership, then the test 

will be considered biased. Consequences of test bias in a 

predictive sense can lead to unfair educational placement 
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decisions, which has been a common concern of traditional 

tests of ability and aptitude. Decisions based on 

predictability of tests have l£ad to the disproportionate 

placement of minority group children in special education 

classrooms. 

Cleary (1975) developed a statistical model for 

explaining test bias that hypothesizes that the fairness of 

a test for more than one group is determined by how well 

the regression equation for one group does not under or 

over-predict performance on the criterion for the other 

group. The regression lines should be the same when the 

predictive validity coefficient is the same for both 

groups. The regression concept can explain two subtypes of 

test bias, using the slope and intercept of the regression 

line. Slope bias is determined by analyzing validity 

coefficients, while differences in group means of predictor 

and criterion variables determine intercept bias. 

A fundamental problem with the reliance upon predictive 

bias techniques is the validity of the criterion measures 

themselves. Both the predictor and the criterion may be 

influenced by the same sources of bias. Hunter and Schmidt 

(1976) suggested caution when criterion variables are 

assumed to be free of bias in predictive validity studies. 
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Comprehensive Assessment 

The psychological evaluation of Hispanic children from 

bilingual homes has become a primary focus in the 

controversy surrounding minority assessment. Gardner 

(1980) stated that Hispanic children perform best when 

encouraged to behave cooperatively instead of 

competitively, a cultural characteristic that may obscure 

the purposes of many formal tests. Language of item 

presentation has consistently been an issue and current 

federal law (P.L. 94-142) mandates the use of either a 

Spanish language administration or an appropriate non

verbal type of measure. 

The sea:r.ch for a comprehensive evaluation. system for 

bilingual students begins with the selection of testing 

instruments. Although assessment procedures in psychology 

and education rely upon a combination of formal testing 

results and often some kind of informal observation, the 

current study will attempt to focus primarily on selected 

instruments with two prominent characteristics: 



1. Tests should be well standardized and accepted 

measures of separate and distinct underlying 

factors; 

2. Tests should be easily administered in group 

settings. 

General Ability 

19 

The ability test called the Raven's Matrices (Raven, 

1977) has been considered more "culture fair" than other 

intelligence measures. Attempts to describe the factor 

structure within Raven's Matrices have been extensive. 

with a comprehensive overview, Fysenck (1979) concluded 

that the Raven's is a relatively true measure of "g", the 

general factor that applies universally to human 

intelligence. Cattel and Butcher (1968) stated that an 

important advance in intelligence testing since 1960 has 

been to link tests such as the Raven's with the 

fluid/crystallized model of intellectual ability. 

Crystallized intelligence is defined as the ability to 

retrieve and process information that has been previously 

acquired through teaching, practice, or general exposure to 

education. Fluid intelligence is based upon immediate 

analytical skills that are determined by capacity. Hunt 

(1980) described the Raven's as an accurate model for fluid 

intelligence since the task is novel and requires flexible, 

adaptive learning to occur in the absence of prior 
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knowledge. Logic and reasoning take place as the 

individual keeps track of multiple designs within a 

sequential series of visual stimuli. Hunt further broke 

down the Raven's task into two different strategies: one 

that utilizes the Gestalt-like perceptual principles. and 

another that involves a more analytical method. 

Nonverbal Ability and School Achievement 

Sternberg (1982) would not support the assumption that 

the Raven's actually measures intelligence as aptitude for 

learning in school, but did state that scores on such tests 

"correlate strongly with indexes of school learning" 

(p. 571) when used as a part of a comprehensive test battery. 

Chronback (1970) saw the test's fluid intelligence model as 

useful in first describing and then treating learning 

problems. He used group results from the Raven's and 

several different achievement measures to design a 

continuum of teaching strategies that were implemented in 

several public schools. Bentley (1977) found a significant 

relationship between the Raven's and the Stanford 

Achievement Test. Anderson combined the Raven's, the 

Metropolitan Achievement Test and a self-esteem inventory 

to predict student success after schooling. The Raven's 

and the Metropolitan were also combined by Kennedy (1978) 

for planning and actual use in existing educational 

programs. 
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Some studies using the Raven's in a test battery have 

grouped students by ethnicity and/or mental status. 

Guinagh (1971) trained black and white third graders with 

fluid intelligence types of tasks to see if the skills 

acquired could aid achievement and be maintained over time. 

There was some positive effect to the training, but results 

varied across ethnic groups. Popoff-Walker (1982) found 

that training in fluid intellective factors could enhance 

performance in students that were mildly mentally 

handicapped, reinforcing the notion that flui~ 

intelligence and general capacity are highly interrelated. 

General Ability Across Cultures 

Since the Raven's directions are minimal and the format 

does not rely upon language for response, its utility has 

been broadly applied across many cultures. Jenson (1980) 

defined the Raven's as a "culturally reduced" test, 

asserting that it is the best known and most widely used 

of all intelligence measures in the world today. Berry 

and Dasen (1974) found the test useful in a variety of 

cross-cultural studies with more primitive peoples. For 

example, they reported that the more central the role of 

hunting to a culture, the better are the scores on the 

Raven's. Their hypothesis was that the same visual

perceptual skills contained within the test were required 

for hunting proficiency. From the standpoint of "cultural 
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relativism", Berry and Dasen concluded that when the needs 

of the culture or society subsist upon perceptual 

precision, development in this area will increase by 

virtue of social demand. 

In more modern cultures, the Raven's maintains its 

utility, and a complete listing of studies would cover more 

pages than are available here. Suffice it to say that the 

test has been broadly applied in Western cultures, and has 

been steadily making headway in many diverse research 

settings. Berry's studies (1974, 1976) have added to an 

understanding of African cultures. Okunji (1969) used the 

test to compare and contrast Japanese people who were 

raised in both rural and urban environments. Chatterjea 

and Paul (1984) applied the same study to people in rural 

and urban India. In Australia, Stanton and Keats compared 

the Raven's with reaction times during cognitive 

activities. 

Different cultural groups within the United States have 

also been tested with the Raven's. A study by Carlson and 

Jenson (1981) with Raven's Colored Matrices examined 

differences between Anglos, Blacks, and Hispanics grouped 

by age. The test itself was equally reliable for all three 

groups, although some distinctions by age were significant. 

The youngest age grouping gave the researchers the least 

information. Philippus (1967) gave bilingual Hispanic 
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students aged 8-13 both verbal intelligence tests and the 

Raven's, and then correlated test scores with overall 

school grade point averages. The nonverbal tests resulted 

in higher correlations, leading Philippus to report that 

the Raven's was the best predictor of school success in 

these children. Valencia (1984) stated that few 

intelligence instruments have been adequately researched 

for use with Mexican-American students. He used the 

Raven's with Anglo and Hispanic third graders and concluded 

that lithe Raven's is a promising nonverbal intelligence 

measure when used with children of culturally and 

linguistically diverse backgrounds" (p. 49). 

Perceptual-Mot2E Skills 

In human development, basic perceptual and motor skills 

usually emerge during the first two years of life, and 

should be reasonably well developed by the time a student 

reaches school age. Rumelhart (1977) considered perception 

to be a gradual process that conlbines sensory inputs with 

motor movements, and which may be more a prerequisite to 

intelligent behavior than intelligent behavior itself. 

Neisser (1976) preferred a more interactive model, seeing 

perceptual skills growing commensurately with attention and 

modified by practice and/or teaching. Many school-related 

activities presuppose a range of perceptual-motor skills, 



without which a student may experience considerable 

academic difficulty. 

Perceptual-Motor Skills and 
School Achievement 

24 

The relationship between perceptual-motor skills and 

academic achievement has been studied extensively. Koppitz 

(1973) reviewed studies gathered over a nine year period 

and concluded that the Bender has maximum utility when used 

as a part of a comprehensive battery of tests. Problems 

with behavior and language should be carefully considered 

before finalizing any decisions about an individual 

student. Good Bender scores free of such problems were 

generally associated with at least average intelligence as 

well as improved math and reading achievement in elementary 

school students. Koppitz also concluded that girls 

consistently matured faster than boys in perceptual-motor 

development. 

Lesiak (1984) reviewed 32 studies and compared Bender 

scores with tests of reading achievement. The Bender was 

not considered a strong predictor of reading skills. 

Several studies not included in the Lesiak review are 

contradictory. Henderson, Butler, and Gaffeney (1969) 

found moderate predictive value for the Bender in reading 

when it was used as part of a battery with a multifactored 

intelligence test like the Wechsler Intelligence Scale for 
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Children-Revised (WISC-R). Lessler, Schoeninger, and 

Bridges (1970) reported that the Bender score was a 

moderately significant predictor of reading skills in 

primary students, especially at the readiness level. Coy 

(1974) evaluated mainstream third graders and found no 

total score significance between the Bender and reading, 

but the specific error categories did correlate positively 

with reading problems. Ashmore and Snyder (1980) saw the 

Bender as very useful for predicting reading achievement, 

but mostly when used with a brief visual memory extension 

that they had designed. 

The association between the Bender and arithmetic 

achievement appears to be stronger. Carter, Spero, and 

Walsh (1978) grouped mainstream students aged six through 

nine into reading and arithmetic groups. The Bender did 

not significantly discriminate between reading groups, but 

the score on the Bender did correlate significantly with 

arithmetic performance. Caskey and Larson (1983) evaluated 

children in kindergarten, first grade, and fourth grade, 

and also concluded that the Bender correlated significantly 

higher with mathematics skills than with verbal/reading 

skills. The National Science Foundation conducted a 

longitudinal study in mathematics (NLSMA, 1972) which 

established a long-term relationship between arithmetic 

achievement in public schools and several visual-motor 
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subtests similar to the Bender. The study compared math 

achievement with students' abilities in visual analogies, 

rotations, and figure grounds. 

Perceptual-Motor Skills 
Across Cultures 

The Bender's usefulness has been extended across 

different cultures in different countries. The simplicity 

of the essential task lends itself to direction by example 

and even pantomime. Some caution has been advised 

(Serpell, 1979) for cultures unfamiliar with pencil/paper 

tasks. Some indigenous peoples may be able to demonstrate 

excellent perceptual-motor skill when discriminating (i.e., 

separating) grains and seeds, but have no realistic 

experience with fine-motor tasks similar to pencil 

manipulation. The perceptual-motor skills required within 

a specific cultural group may therefore only be defined in 

the absence of pencil and paper. Money and Nurcombe 

(1974), however, found that indigenous aborigines in 

Australia were well advanced with such eye-hand activity. 

They hypothesized that the children, especially the boys, 

anticipated that tattooing of totem designs on their chests 

and often practiced drawing them. 

In contemporary settings where paper and pencil are 

used routinely, there is more generality. For example, the 
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Bender was formally normed in Israel by government grant 

(Ostroil-Wolfson, 1967) with an extension of the Koppitz 

scoring system. Several cross-cultural studies within 

Israel followed the standardization. Lifshitz (1978) used 

the Bender to compare Jewish children with Druze children 

in the same elementary schools, and found that cultural 

differences as a controller of the immediate environment 

could influence the pace of perceptual-motor development. 

In the United States, Taylor and Thweat (1972) compared 

groups of Anglo and Navajo children in age groupings of 6 

to 7 and 11 to 12. There were differences within the 

younger groups, but not the older, suggesting again a 

difference in rates of perceptual-motor development but not 

the final maturational outcome. Although difficulty with 

the Bender task diminished significantly with age for 

students in grades 1 through 3 (Snyder, Holowenzak, & 

Hoffman, 1971), a different sequence of development was 

suspected for students from economically disadvantaged and 

culturally different backgrounds. Further studies can be 

contradictory. Isaak (1973) reported that Bender scores 

remained stable for groups of black and white students 

despite significant differences in verbal IQ's. 



Group Administration of Tests' 
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The Bender is usually administered individually, but 

there are precedents for group testing. The first to test 

large groups of children are Keogh and Smith (1961). They 

compared scores from individual protocols with scores from 

group administrations and reported no significant 

differences. Their initial group presentation of Bender 

figures was on large cards placed in the front of the room 

like charts. So many researchers have since used the 

enlarged card method that the size of the enlargement has 

been set to standard (Jacobs, 1971). Dibner and Korn 

(1967) compared two other group testing methods. The first 

gave each student an individual set of cards that were 

turned over in sequence one by one. The second method 

involved projecting the Bender figures onto a screen for 

all to see one at a time. The study concluded that both 

methods discriminated well among students, with the 

individual card method slightly better overall. The screen 

approach had a clear advantage with regard to cost and ease 

of presentation. A slide projector and screen were used in 

another study (McCarthy, 1975) that reported that a Bender 

used in group administrations with Koppitz scoring was as 

reliable and valid as the traditional individual method. 

The American Orthopsychiatric Association, which publishes 

the stimulus cards for the Bender, also produces slides for 
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group administrations. Ashmore and Snyder (1976) reported 

that the Bender tasks could be effectively presented to 

groups with transparencies and an overhead projector. 

Several advantages to using the overhead were mentioned: 

availability of equipment in public schools, familiarity 

with equipment by students, and low expense. 

Short-Term Memo£y 

Recent research trends have taken short-term memory and 

integrated it into a variety of information processing 

models. The idea of immediate recall as a passive 

repository of information has given way to the study of 

short-term memory as an interactive component within an 

individual's cognitive scheme overall. The Digit Span 

subtest from the WISC-R has been one of the most studied of 

auditory short-term memory measures. Within the larger 

test itself, Digit Span has been included in several 

general factors (Bannatyne, 1974; Kaufman, 1975), and has 

also been the unitary focus of many studies as a discrete 

measure of cognitive processing alone. Performances on 

short-term memory tasks and intelligence tasks have been 

linked (Cohen & Sandberg, 1979). Formal translations of 

Digit Span into Spanish are encouraging research with 

bilingual Hispanic students (Wechsler, 1982). 
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The use of Digit Span with bilinguals can limit one of 

the more serious problems that may arise when testing 

recall skills. Nott and Lambert (1968) reported that 

semantic difficulties often affected recall of verbal 

information with bilinguals. When the only items to be 

held in immediate memory are numbers, problems caused by 

verbal association and categorization may be minimized. 

Although bilingual students bring a highly divergent 

repertoire of receptive/expressive language skills to 

school, most can easily identify single-digit numerals in 

both primary and secondary languages. Case, Kurland, and 

Goldberg (1982) asserted that such identification is an 

essential component in the developmental increase of digit 

span in all students across all groups. 

Magiste (1980) studied bilingualism and number memory 

in Northern Europe and concluded that there is "cognitive 

competi tion" between languages that can affect memory span 

and yield higher scores for monolinguals over bilinguals in 

either language. She further averred that there appeared 

to be a significant relationship between language 

interference and automaticity. Automaticity relates back 

to identification, wherein information that is drawn from a 

long-term memory store becomes more and more easily 

accessed with increased demand. 
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Lopez and Young (1974) similarly stated that bilinguals 

draw information from two separate memory stores. Chi 

(1976) linked differences in short-term memory skills with 

differences in the content and complexity of long-term 

memory across children in several different age groups. 

Digit Span therefore appears to be an appropriate 

measure of short-term memory in bilinguals as long as two 

conditions are met: 

1. The bilingual students have had sufficient exposure 

to the digits in both languages; 

2. The students have reached an age level in school 

that requires routine access to long-term memory 

stores (Huttenlocker & Burke, 1976). 

Short Term Memory and 
School Achievement 

The use of short-term memory as part of a comprehensive 

test battery has shown it to be a moderately strong 

predictor of achievement in school. Serwer, Shapiro, and 

Shapiro (1972) compared Digit Span and arithmetic in 62 

mainstream students and found that number memOl~: teacher 

ratings, and math skills were all moderately interrelated. 

In Australia, Byrne (1981) reported that short-term 

memory impairment and reading difficulties in elementary 

school-aged students shared a moderate relationship. 

Grossman and Johnson (1982) compared WISC-R scores with 
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achievement in reading, arithmetic, and spelling on the 

Wide Range Achievement Test with similar results. Digit 

Span contributed both independently and as part of a larger 

factor to achievement in all areas. 

Types of Short-Term Memory 

The entire Digit Span subtest of the WISC-R is actually 

a composite of two tasks: 

1. reciting digits in correct forward sequence; 

2. reciting digits in correct backward sequence after 

oral presentation of digits forward. 

There has been a growing interest in separating the tasks 

into two distinct types of number memory. Das and Molloy 

(1975) found that digits forward loaded significantly 

higher on an intellective factor they called successive 

processing, and low on another they called simJltaneous 

processing. Digits backward proved to have opposite 

high/low loadings. Gardner (1981) evaluated the Digit 

Span scores of 1,567 school children and agreed with Das' 

results. Gardner saw digits forward as measuring auditory 

memory as a simpler process with digits backward requiring 

additional information. With digits backward, the 

individual must first form an "internal visual engram," 

scan the sequence of numbers forward, and then reset the 

numbers into reverse order. 



33 

Mishra, Ferguson, and King (1985) examined a wide 

range of studies investigating Digit Span and recommended 

specific directions for short-term memory research. One of 

primary implications for assessment emphasized that the 

Digits Forward and Digits Backward components of the WISC-R 

Digit Span can be analyzed separately. 

Summary 

A review of research outlining the importance of 

measuring general ability, perceptual-motor skills, and 

short-term memory would seem to suggest that these measures 

would comprise a meaningful, comprehensive assessment for 

bilingual Hispanic students. The current study is 

therefore an attempt to launch a systematic investigation 

of the relationship of these measures to the academic 

achievement of elementary-aged bilingual children. 
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CHAPTER 3 

METHOD 

Subjects 

One hundred fifty eight third grade Hispanic children 

enrolled in bilingual classrooms in Tucson, Arizona were 

included in the study. The degree of bilingualism for each 

student was not specifically considered. The research 

question targeted students routinely registered who carne 

from bilingual homes and who are currently participating in 

a bilingual instructional program that was well 

established, professionally staffed, and presumed 

effective. Students were placed in bilingual classrooms 

according to district policies, parent request, and 

professional recommendation. Since some students who 

receive bilingual instruction may corne from English

speaking homes, classroom teachers were asked to identify 

those students in their classrooms who came to school from 

homes where Spanish was spoken in the course of ordinary 

daily events. Hispanic ethnicity was further established 

according to ethnic code data on student registration 

forms. 

A total of 12 third grader bilingual classrooms were 

chosen from seven elementary schools. The students 
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represented a variable range of neighborhoods and 

socioeconomic status. Both males and females were formally 

evaluated during cooperative activities. Ages ranged from 

eight to ten years. 

Examiner 

Testing was completed by a certified bilingual schoo] 

psychologist. Directions and sample items were delivered 

to all groups bilingually, with Spanish always preceding 

English. Non-competitiveness and cooperation were 

consistently and frequently emphasized. 

Procedures 

The subjects were tested in the same groupings as they 

were registered for third grade in their respective 

schools. Testing took place only during morning hours, 

considered optimal .and unaffected by undue fatigue, hunger, 

recess distractions, etc. Two of the four performance 

measures were administered following standard procedures as 

outlined in published test manuals. The perceptual-motor 

test was presented on overhead projector transparencies 

instead of individual cards. The auditory recall tasks 

were also adapted to permit group administration 

administration. Adaptations of these measures for group 

administrations has precedence in prior research studies. 
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No test was timed. Total time for testing displaced 

approximately one full hour of school time. The same order 

of presentation for the performance measures was maintained 

for all groups. 

Bender Visual-Motor 
Gestalt Test 

Performance Measures 

The Bender-Gestalt Test (Bender, 1938) was administered 

collectively to all students within each group. The nine 

geometric figures on the Bender's stimulus cards were 

copied onto transparencies that were illuminated onto a 

screen with an overhead projector. Students were required 

to copy the Bender figures in the usual way, but had to 

refer to the large screen instead of a small card. All 

figures were aligned and oriented according to designs on 

the original stimulus cards as published by the American 

Orthopsychiatric Association. For children aged five to 

ten years, Koppitz (1975) reported high scorer 

reliabilities (.88 to .96), and moderate retest 

reliabilities (.547 to .659). Validity with standard 

intelligence instruments were moderate to high 

(.48 to .79). 



Digit Span 

The Digit Span subtest from the Verbal Scale of the 

Wechsler Intelligence Scale for Children-Revised 

(Wechlser, 1982) were administered to all students. 
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The Spanish language administration followed a formal 

translation published by the Psychological Corporation 

(Wechsler, 1982). For Digit Span on the English language 

WISC-R, Wechsler (1974) reported a test/retest reliability 

of .84 for eight-year-olds. 

The standard format for an assessment of Digit Span 

for individuals was altered to allow for group 

administrations. Protocols were devised for writing in 

digits after oral presentation. Only the Digits Forward 

component, which measures the successive processing of 

auditory information, was used. Students held 

pencils in air until an item was read aloud, and then 

immediately entered the digits held in memory into boxes 

arranged in lines. Entries were monitored closely by the 

examiner with successive items presented expeditiously. 

The number of boxes in a line matched the number of 

digits presented. Digits Forward was administered up 

to the maximum of nine digits. Digits in Spanish preceded 

English digits, with protocols color-coded according to 

language. Within the test of this paper, these tests are 

called Digits Spanish and Digits English. 
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Standard Progressive Matrices 

The test known as the Raven's Standard Progressive 

Matrices (Raven's) was administered to the target samples 

as the last component of the battery. Compared with the 

Raven's Coloured Matrices, the Standard Progressive 

Matrices is the longer and more reliable of Raven's 

nonverbal tests. Test/retest reliabilities run from .70 

to.90. Validity coefficients vary from approximately .40 

to .75. The Raven's consistently correlates higher with 

performance measures than with verbal tests. 

The Raven's is comprised of 60 items total with five 

sets of twelve items each that are tiered in order of 

increasing difficulty. It is anticipated that most of the 

third graders will find the lower-end items sufficiently 

easy to encourage careful attention to the more difficult 

higher-end items. There was no time limit for completion 

of the Raven's. Students who invariably finished ahead of 

classmates were offered an entertaining activity for 

diversion. 

Achievement Measures 

As required by law in all school districts, the third 

graders were required to take part in district-wide 

testing with a formal achievement battery. Students 

enrolled in bilingual classrooms may take one of two 

achievement tests: the Iowa Test of Basic Skills (ITBS) or 
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La Prueba. The ITBS is the primary English-language 

achievement test battery adopted for use with all students 

across the Tucson Unified School District. La Prueba 

reportedly evaluates material taught in both English and 

Spanish with a predominantly Spanish-language approach. 

Regardless of which achievement test was taken, raw scores 

from both the ITBS and La Prueba were drawn in the areas 

of Reading, Arithmetic, and Grammar. 

Dat~ Analysis 

The independent variables within this study were 

scores from the four tests of cognitive processing and 

psychomotor skills: the Bender, Digits Forward in Spanish, 

Digits Forward in English, and the Raven's. The dependent 

variables were three achievement scores form the ITBS 

and La Prueba: Reading, Arithmetic, and Grammar. Only raw 

scores for each measure were used. 

Scores obtained for general ability, psychomotor 

skills, bilingual short-te~m memory and their relationship 

to the two sets of three achievement test scores were 

analyzed by use of multiple regression procedures. 

Multiple regression techniques are designed to follow 

correlations between independent and criterion varibles in 

order to predict how sensitively the movement of one 

variable will affect movement of another variable. 



40 

The multiple regression analysis used herein examined 

the significance of the contribution of each of the 

independent measures to the criterion variables, which in 

this case will be achievement scores on La Prueba and the 

ITBS. 

In the forward stepwise multiple regression used in 

this study, independent variables are added one at a time, 

and a regression relationship is computed for each step. 

The variable selected for a given step is the one that 

accounts for the largest proportion of Y-variation not 

already explained by regression with variables already 

included. The process continues until the first variable 

that does not make a statistically significant contribution 

is found. The basic principle behind this procedure is the 

examining of one additional variable at a time. 
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CHAPTER 4 

RESULTS 

This chapter is devoted to a discussion of the findings 

for the study outlined in previous chapters. After 

discussion of means and standard deviations, the five 

independent variables used for predicting achievement are 

presented. The independent variables respectively 

measured: Chronological Age, Bender Age, Digits-Forward 

Spanish (Digits Spanish), Digits-Forward English (Digits 

English), and Raven's Matrices (Raven's). 

These independent variables served as predictors of the 

criterion variables, which were formal measures of academic 

achievement in Reading, Grammar, and Arithmetic. A fourth 

criterion variable was cr'eated by combining the three 

separate raw scores from each achievement area into a 

composite raw score called Total Achievement. The 

criterion scores were drawn independently from two 

comprehensive achievement tests: La Prueba and the ITBS. 

Since two separate groups of students actually took the two 

achievement tests, all independent variables were therefore 

applied across two different samples of students targeted 

for the study. 
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Multivariate linear measures were used to compute the 

strength of correlations between all combinations of 

independent and criterion variables. The final analysis 

measured the significance of the contribution of the 

independent variables to the criterion variables by way of 

a stepwise multiple regression technique. 

In order to avoid confusion from overlapping scores, 

the text in this chapter will describe results for 

each target group separately. A complete discussion of La 

Prueba results will be followed immediately by the ITBS 

results. Figures at the end of the chapter will compare 

results with both achievement tests. The first section 

therefore focuses upon the data as gathered within the 

larger sample of bilingual students, all of whom took La 

Prueba at the end of the school year. 

La Prueba 

Description of Performance of 
Independent Variables 

The mean chronological age of the students taking La 

Prueba was 112.447 months, which is 9.37 years. The Bender 

Age was lower at 102.229 months, or 8.52 years. Means for 

Digits Spanish and Digits English were, respectively, 4.170 

and 3.915. The Raven's scores yielded a mean of 24.543. 

All means and standard deviations for the independent 
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measures drawn from the sample of bilingual students taking 

La Prueba are listed in Table 1. 

Table 1. Means and standard deviations of independent 
measures for La Prueba. 

La Prueba 
(n=94 ) 

Chronological 

Bender Age 

DF Spanish 

DF English 

Age 

Raven's Matrices 

Mean 

112.447 

102.229 

4.170 

3.915 

24.543 

Description of Performance of 
Criterion Variables 

Standard Deviation 

8.274 

14.225 

1.197 

1.349 

8.192 

The mean score in Reading for La Prueba students was 

20.117, while respective means for Grammar and Arithmetic 

were 15.926 and 18.819. When the three achievement areas 

were combined into a composite, the mean for Total 

Achievement was 54.819. Table 2 lists the means and 

standard deviations for the criterion scores derived from 

the application of La Prueba. 
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Table 2. Means and deviations of criterion variables for 
La Prueba. 

La Prueba 
(n=94) 

Reading 

Grammar 

Arithmetic 

Total Achievement 

Mean 

20.117 

15.926 

18.777 

54.819 

Predictability of Intellectual and 
Psychomotor Skills 

Standard Deviation 

5.090 

5.110 

4.921 

12.580 

The intellectual and psychomotor scores measured in the 

course of the current study did not all share significant 

relationships with academic achievement. the significance 

of an independent variable as a predictor of achievement 

was determined by a stepwise multiple regression 

technique. Each regression formula in the analysis was 

based upon a correlation matrix for all the variables, both 

independent and criterion, used in the study. The 

correlation matrix for La Prueba analysis is included in 

complete form in Appendix B of this paper. 

Following computation of the values in the correlation 

matrix, an analysis of variance was performed with a 

significance limit of .05. Data in Table 3 indicates all 

significant pairings between independent and criterion 
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variables for La Prueba. These pairings are ordered by the 

strength of the prediction made by each independent 

variable. The Raven's paired with Total Achievement, for 

example, was the strongest predictor of all. 

The Raven's shared the highest amount of variance with 
2 

Total Achievement (F=11.69, df=3,90, ~ =.280, p<.OOl) and 
2 

Grammar (F=9.52, df= 3,90, ~ =.241, p<.OOl). The Raven's 

was the only independent variable to significantly predict 
2 

Reading (I=9.19, df=1,92, ~ =.091, p=.0032). 

Digits English was also a significant predictor of 

three out of the nine pairings with criterion measures: 
2 

Total Achievement (I=13.77, df=2,91, ~ =.232, p<.OOOl); 
2 

Grammar (I=11.33, df=2,91, ~ =.199, 2<.001) and Arithmetic 
2 

(F=10.60, df=2,91, ~ =.189, 2=.001). 

with decreasing strength, the Bender scores continued 

the trend of significantly predicting three criterion 
2 

areas: Total Achievement (I=19.16, df=1,92, ~ =.172, 
2 

£<.001); Grammar (I=16.47, df=1.92, r =.151, p=.OOOl), and 
2 

Arithmetic (I=14.93, df=1,92, ~ .139, 2=.0002). 

The level for significance in the regression equations 

was also set at .05. The consecutive information in Table 

4 lists the regression analyses for significant pairings of 

independent variables with Total Achievement, Grammar, 

Ari thmet i.c, and Reading on La Prueba. 



Table 3. Beta Weights, Multiple R's, Squared R's, and F Ratios for significant 
relationships. 

Independent 
Criterion 

Raven/s Total 
Achievement 

Raven's 
Grammar 

B 

.41415 

.15633 

Digits Eng./Total 2.33834 
Achievement 

Digits Eng./ 
Grammar 

Digits Eng./ 
Arithmetic 

Bender/Total 
Achievement 

Bender/Grammar 

Bender/ 
Arithmetic 

Raven's 
Reading 

.84639 

.81062 

.22148 

.08510 

.12692 

.18730 

Multiple 
R 

.53953 

.49081 

.48205 

.44656 

.43474 

.41521 

.38973 

.37369 

.30144 

R Square Adjusted R Standard F Ratio 
Error 

.28040 .25642 10.84791 11.59009 

.24090 .21559 4.52581 9.52027 

.23238 .21550 11.14235 13.77379 

.19942 .18182 4.62220 11.33373 

.18900 .17117 4.48027 10.60342 

.17240 .16340 11.59640 19.16482 

.15189 .14267 4.73150 16.47686 

.13965 .13029 4.58943 14.93271 

.09087 .08099 4.87980 9.19541 
~ 
en 
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Table 4. Summary of variables included in equation for 
predicting performance with La Prueba. 

Variables in the B SE/B T Sig T 
Equation 
----------------------------------------------------------

Dependent Variable = Total Achievement 

Digi ts- Forward 
English 2.33834 .83435 2.803 .0062 

Raven's Matrices .41415 .16898 2.451 .0162 

Bender Age .22148 .09736 2.275 .0253 

Dependent Variable = Grammar 

Digi ts- Forward 
English .84639 .34810 2.431 .0170 

Raven's Matrices .15633 .07050 2.218 .0291 

Bender Age .08510 .04062 2.095 .0390 

Dependent Variable = Arithmetic 

Bender Age .12692 .03268 3.884 .0002 

Digi ts-Forward 
English .81062 .34447 2.353 .0208 

Dependent Variable = Reading 

Digi ts- Forward 
English .18730 .06177 3.032 .0032 

----------------------------------------------------------
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Most notably, the independent measure that did not 

significantly predict any of the criterion variables for 

Digits Spanish. As can be seen in the following regression 

values, the relationship of independent measures and Digits 

Spanish was consistently above the cutoff limit: with 

Total Achievement P=.3866, with Reading P=.9143, with 

Grammar P=.4189, with Arithmetic P=.9542, and with Reading 

P=.2365. Despite the fact that the students actually 

sicored a higher mean raw score on Digits Spanish over 

Digits English, no predictive relationship could be 

established between these two Spanish-based measures. 

Chronological Age also failed to reach significance as a 

predictor of Achievement on La Prueba. 

Iowa Test of Basic Skills ---- ---- -- ------
As predictors of achievement, the independent variables 

performed much more poorly on the ITBS. The sample size 

of the ITBS target group (n=64) was 32% smaller than the 

target group that took La Prueba (n=94). 

Description of Performance of 
Independent Variables 
for the ITBS 

The mean chronological age of the students taking the 

ITBS was 110.094 months, which is 9.17 years. The Bender 

AGe was lower at 106.008 months, or 8.83 years. When 

compared with the subjects' mean ages on La Prueba, 
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Chronological Age is slightly lower and Bender Age was 

slightly higher. 

Means for Digits Spanish and Digits English were, 

respectively, 4.170 and 3.915. The Raven's scores yielded 

a mean of 24.543. All means and standard deviations for 

the independent measures drawn from the sample of bilingual 

students taking La Prueba are listed in Table 5. 

Table 5. Means and standard deviations of independent 
measures. 

ITBS (n=64) 

Chronological Age 

Bender Age 

DF Spanish 

DF English 

Mean 

110.094 

106.008 

5.359 

28.578 

Description of Performance of 
Criterion variables for the ITBS 

Standard Deviation 

6.223 

12.044 

1.441 

7.268 

The mean score in Reading for the ITBS students was 

23.016 while respective means for Grammar and Arithmetic 

were 59.938 and 51.625. When the three achievement areas 

were combined into a composite, the mean for Total 

Achievement mean was 54.810. Table 6 lists the means and 

standard deviations for the criterion scores derived from 

the application of La Prueba. 



Table 6. Means and standard deviations for criterion 
variabl es. 
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La Prueba 
(n=94) 

Mean Standard Deviation 

Reading 

Grammar 

Arithmetic 

Total Achievement 

23.016 

59.938 

51.625 

134.578 

Predictability of Intellectual and 
Psychomotor Skills 

9.429 

21.698 

13.024 

40.732 

As with the previous sample, an analysis of variance 

was performed with a significance limit of .05. Quite 

unlike La Prueba results, the only independent measure that 

shared any significant amount of variance with criterion 

variables was the test of nonverbal ability. The Raven's 

significantly predicted achievement for all criterion 

variables. The data in Table 7 displays the significant 

pairings between the Raven's and ITBS criterion measures. 

The entries are listed in the decreasing order of the 

Raven's strength of prediction. 

The Raven's shared the highest amount of variance, 

close to 13% of the total, with both Reading (~=9.23, 
2 

df=1/62, !: =.129, I?=.0035) and Arithmetic (F=9.20, df=1/62, 
2 

!: =.129, £=.000035. Nearly 12% of the variance was shared 



Table 7. Beta Weights, Multiple R's, Squared R's, and F Ratios for significant 
relationships. 

Independent B Multiple R Square Adjusted R Standard F Ratio 
Criterion R Error 
-------------------------------------------------------------------------------

Raven's Reading .20896 .36006 .12964 .11560 8.86718 55.67015 

Raven's 
Arithmetic .64426 .35951 .12924 .11520 12.25125 9.20250 

Raven's Total 
Achievement 1.90816 .34047 .11592 .10166 38.60585 8.12934 

Raven's Grammar .79676 .26687 .07122 .05624 21.07945 4.75413 

U1 
...... 
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between the Raven's and Total Achievement (!.=8.13, df=1/62, 
2 

E =.116, £=.0059). Although still significant, the 

percentage dropped as the Raven's shared only 7% of the 
2 

variance with Grammar (~=4.75, df=1/62, E =.071, E=.0330). 

With the same significance level of .05 for the 

regression equations, the following results (see Table 8) 

emerged to describe the significance of the single 

independent measure included that predicted achievement on 

the ITBS. 

Table 8. Summary of variables included in equation for 
predicting performance with the ITBS. 

Variables in the 
Equation 

Dependent Variabl e = 

Raven's 

Dependent Variable = 

Raven's 

Dependent Variable = 

Raven's 

Dependent Variable = 

Raven's 

B SE T Sig T 

Reading 

.467129 .153716 3.039 .0035 

Arithmetic 

.644269 .212380 3.034 .0035 

Total Achievement 

1.90816 .66925 .34047 .0059 

Grammar 

.796762 .365421 2.180 .0330 
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S~a~ 

The independent measures were more successful when 

predicting achievement on La Prueba than on the ITBS. 

Furthermore, the strength of the predictive relationship 

was nearly twice as high for La Prueba. The variances 

shared by independent variables and La Prueba starts at 28% 

and decreases to 9% with 14% the next to last entry on a 

scale of predictive strengths. The ITBS and independent 

measures that shared significant relationships started at 

13% and decreased to 7%, which clearly shows that the power 

of the independent measures to predict achievement was 

approximately twice as strong when the achievement was 

tested in Spanish. 

An examination of significant combinations of 

independent and criterion measures found the Raven's to be 

the most recurrent independent variable across both 

achievement tests. The Raven's made significant 

predictions in all achievement areas on the ITBS and three 

out of four achievement areas on La Prueba. 

Other independent variables that significantly 

predicted achievement were Digits English and the Bender, 

both of which predicted three of four areas, but only on 

La Prueba. These measures did not predict achievement in 

Reading at all. With varying levels of strength, Digits 



English and the Bender predicted hetter scores in Total 

Achievement, Grammar, and Arithmetic on a Spanish-based 

achievement test. 

54 
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CHAPTER 5 

DISCUSSION 

This chapter discusses the results and their 

implications for assessment practices with minority group 

children. The study investigated the relationships among 

perceptual-motor development, bilingual auditory recall, 

and nonverbal intellectual ability as predictors of 

academic achievement. Achievement was comprehensively 

measured with both English and Spanish instruments. 

Nonverbal intellectual ability shared the strongest 

relationship with both "indexes of school learning," as 

described by Sternberg (1982). Extending this line of 

support, the ITBS and La Prueba may be added to the Jist of 

achievement tests already cited in studies of nonverbal 

ability (Bentley & Anderson, 1977; Kennedy, 1978). In 

support of Valencia (1984), the contribution of an 

intellectual factor that requires no language outputs held 

up well regardless of which language was measured during 

achievement testing. 

The measures of perceptual-motor development correlated 

with nonverbal intelligence in the moderate to moderately

significant range (ITBS .34 and La Prueba .58). The 

predictive strength of psychomotor skills to achievement 
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was not well defined despite definite areas of significant 

interaction with achievement. 

Results supported the conclusions of the Lesiak (1984) 

review of studies as well as those of Coy (1974) that found 

perception and fine motor development to be poor predictors 

of reading achievement. Perceptual-motor skills did 

correlate with measures of grammar and arithmetic, which 

might be partly explained by the occasional reliance of 

these areas on the visualizing of spatial relationships. 

The earlier studies by Carter, Spero, and Walsh (1978) 

and Caskey and Larson (1984) were essentially correct in 

their cautions about predicting verbal/reading skills with 

a purely developmental measure. On the other hand, the 

longitudinal mathematics study undertaken by the Nati.onal 

Science Foundation (1972) appears wise to have included 

some visual-motor subtests in its battery of developmental 

mathematics tests. 

Perceptual-motor development significantly predicted 

achievement only on La Prueba, the Spanish-based test. 

There appears to be a need for analyzing the 

differences in the acquisition of ski.lls for both 

perceptual-motor and language development in bilinguals. 

If in fact the students must maintain two separate grammars 

during active thinking on any normal school day, then 

switching from one language code to another might involve 



some very discrete mental transactions that appear as 

perceptual-motor delays. Such a possibility might be 

supported by inferences caused by the "cognitive 

competition" hypothesized by Magiste (1980). 
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Attempts to actually initiate some cognitive 

competition in bilingual recall were weak. Of all the 

entries, the single correlation on either matrix for the 

auditory recall tests that approached significance (.34 

and .32) occurred only when the two measures were paired 

with each other. Mean scores for both Digits English and 

Digits Spanish ranged roughly from three to five points, 

but only the Digits English test demonstrated any 

predictive strength. 

The predictive strength of the English digit recall 

could be extended into the Magiste's position that memory 

skills will improve with increased demand. The linguistic 

demands for bilingual students in general have never been 

well defined, and are limited in the current study by the 

prearranged nature of the samples. The samples were not 

uniformly homogeneous in the levels of language proficiency 

in either or both languages. The students came from homes 

in which Spanish was spoken to varying degrees, and they 

were enrolled in bilingual classrooms that drew from more 

than one economic barrio in the city. The sum of all the 

language demands on these children, despite the best 



intentioned efforts to educate bilingually, may still 

result in English as the language most associated with 

success in school. 
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The structure and phonetics of the two languages also 

may be accountable for some of the variability of scores. 

English numerals one through nine are all one syllable with 

only one exception. Most of the Spanish digits one through 

nine are polysyllabic. Also, two of the Spanish digits 

(i.e., "tres" and "seis") are actually a minimal pair 

phonetically. Such similarity in sounds for these digits, 

which were contained in two of the items, could be more a 

mixed measure of auditory discrimination and recall instead 

of recall alone. 

Finally, while group administration of perceptual-motor 

development resulted in a relatively pure score according 

to standard procedures, the auditory recall resul ts were 

compromised. Students in groups were required to write in 

responses instead of responding in solo voice only. Again, 

it seems logical to conclude that a mixed factor involving 

fine motor precision and auditory recall are overlapped in 

the task as reconstructed for group administration. 

Correlation coefficients between the developmental measure 

and bilingual recall were positive, but not significant 

( .03, .12, .17, and .22). 
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Nonverbal intelligence in a culturally reduced format 

appears advisable for inclusion in a comprehensive 

assessment battery for bilingual elementary school 

students. The Raven's Matrices seems capable of fulfilling 

this need. Regardless of which language system may be 

applied, it can be reasonably inferred that a solid 

performance on the Raven's has a positive predictive effect 

on achievement test scores. The validity of the Raven's 

may, in this case at least, be less of a problem than the 

overall validity of the Spanish achievement test itself. 

The ITBS has a long and well documented history of util ity 

in elementary and secondary levels of American public 

schools. The Raven's shared a significant relationship 

with all achievement areas targeted on the ITBS. 

For bilingual students whose information processing 

skills are routinely reinforced by dual language 

development both in school and at home, a strong 

predictive relationship with the Raven's suggests that La 

Prueba holds promise for increased usefulness in the 

future. 

The Bender may also be considered a good candidate for 

inclusion in a meaningful, comprehensive assessment for 

bilingual Hispanic students. Although the pace of 

perceptual-motor development as determined by the Bender 

may need to be adjusted to local populations, the 
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developmental utility of the Bender cannot be easily 

abrogated. In agreement with previous researchers, the 

Bender still may exhibit its finest validity when 

perceptual scores are judged independently for quality and 

range of error. In a typical classroom, the Bender's 

visual-motor requirements can be seen in a variable cross 

section of tasks and activities. 

Auditory memory remains an enigmatic construct whose 

true contribution to achievement remains difficult to 

measure, at least by digits in sequences. Linkages with 

achievement could not be established in any consistently 

meaningful configuration of data. A variety of confounding 

variables may be pushing at this memory construct. Future 

investigations about auditory recall in bilinguals may be 

better framed by controlling for levels of bilingualism and 

socioeconomic status of family constellations. Also, 

testing immediate auditory memory skills in groups may be 

largely unmanageable with students of elementary school 

age. 

Perhaps even more importantly, the construct of 

bilingual recall needs to be further delineated as part of 

the bil ingual learning process overall. Current research 

cannot answer whether a quick report from rote memory 

stands alone as a skill required for success in the 

bilingual classroom, or whether such a performance is part 
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of an interactive network of dual language scanning and 

reference. A logical follow-up study might measure 

reaction times before an individual students would respond 

to items in both English and Spanish. 

Additionally, the search for more viable items to 

measure auditory recall responses must continue. Digits 

may simply be more confusing in Spanish than English due to 

differing phonetic and phonemic structures that are 

inhert?nt to the na ture of the languages. In the European 

family of languages, Romantic Spanish is quite naturally 

more polysyllabic than Germanic English. With only rare 

exceptions, the fundamental language forms that are 

familiar to children (e.g., colors, kinship relations, body 

parts, foods) are simply longer words when spoken in 

Spanish. There is clearly a need for auditory memory tests 

with Hispanic students to have items that are pleasing to 

the Romantic ear, and that are identifiable by a wide range 

of age groups. 

Once a school district has decided to implement and 

support a bilingual program of instruction, there are 

additional responsibilities inherent to the undertaking. 

It can be reasonably assumed that within any sizable 

population of bilingual students there will be individual 

differences drawn from a range of abilities and 

experiences. These individual differences need to be 



62 

defined and integrated into the instructional process. 

To simply switch to a Spanish presentation may not be 

enough to arrest the distractions caused by dual language 

learning. Teachers need to be especially attuned to 

theories of language acquisition so that they can be 

flexible in their approach to the students as a group and 

individually. 

The current study has estimated some initial parameters 

with regard to the interactive nature of cognitive 

components in the bilingual learner. Further investigation 

and refinement is needed before a true profile emerges. 

Future policy decisions in American public schools that 

have embraced bilingual education would be better informed 

if professional staff at all levels gained a better 

understanding of the interaction of psychomotor and 

intellectual skills within bilingual learners. 
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PARENT PERMISSION LETTERS 
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Tucson Unified School District 

Dear Parents: 

The instruction of bilingual students in public schools has 
been improving for many years now with the help of 
teachers, principals, parents, and the students themselves. 
with support in Tucson Unified School District (TUSD) from 
several administrative departments, elementary school 
principals, and bilingual classroom teachers, I am 
conducting a study that could continue to improve 
instruction in bilingual classes. I am also trying to make 
sure that the tests we use in schools are given fairly to 
bilingual students. It is believed that this information 
will be quite beneficial to your son/daughter, the school 
staff, and the field of educational testing in general. 

In keeping with ethical standards, I would like to request 
that you read this letter carefully and, if you agree, 
sign the attached parent permission form. I would also 
like to assure you that the information to be gathered will 
be carefully controlled with no personal names used and 
will not be shared with the general public. It is 
anticipated that the students will enjoy the experience, 
which will take up only a very small portion of a single 
school day. Participation in the study will have no 
negative influences on your child in any way. The students 
involved will take four short tests that are already used 
routinely throughout the United States. The well-being of 
all the bilingual students is one of the purposes of the 
study. Students who wish may withdraw from the study at 
any time. 

Attentively, 

Joseph Laurence Curry 
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Distrito Unido Escolar De Tucson 

Estimados Padres: 

La instruccion para estudiantes bilingues en las escuelas 
publicas ha sido mejorandose a traves de muchos anos con la 
ayuda de maestros, directores, padres, y los estudiantes 
mismos. Con el apoyo de varios departamentos 
administrativos, de directores de las escuelas, y de 
maestros en las clases bilingues, estoy conduciendo un 
estudio que pudiera contribuir aun mas al mejoramiento de 
las instruccion en clases bilingues. Tambien, estoy 
trantando de asequrar que las pruebas que usamos en las 
escuelas son aplicadas justamente a los estudiantes 
bilingues. Espero que esta informacion sea muy beneficial 
para sus hijos, para el distrito, y contribuya al 
conocimiento general de evaluacion educacional. 

Para su beneficio y entendimiento, me gustaria pedirle que 
lea est a carta cuidadosamente y, si esta de acuerdo, 
complete la forma adjunta a esta carta. Tambien, quiero 
asegurarle fque toda la informacion sera mantenida en 
confidencia profesional y que ningunos nombres personales 
estaran revalados. Anticipo que los estudiantes van a 
gozar la experiencia, que involva solamente una parte breve 
del dia escolar. Los estudiantes van a tomar cuatro (4) 
pruebas breves que ya estan usadas rutinariamente en 
escuelas publicas por todas partes de los Estados Unidos. 
El bienestar de todos los estudiantes es uno de los 
propositos del proyecto. Estudiantes que no quieren 
participar se pueden quitar del estudio en cualquier 
momento. 

Atentamente, 

Joseph Laurence Curry 
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Parent Permission Form 

As the parent of a student in the Tucson Unified School 
District (TUSD), I agree to have my child participate in a 
study of bilingual third graders. I understand that my 
child's participation is entirely voluntary and that he/she 
may withdraw at any time. 

The following information has been explained to me: 

1. The primary purpose of the study is to measure the 
abilities of these students so that their learning may 
be enhanced by teaching to their strengths in the 
bilingual classroom. 

2. Another purpose is to gather information about tests 
that are already used in the schools so that these 
tests may be given more fairly. The improvement of 
these tests would especially help students in Special 
Education. 

3 • Students' participation in the study will require 
approximately one hour of school time and will not 
interrupt their studies. This project has been 
approved by TUSD. 

4. The study has been reviewed by a panel of researchers 
and has been considered to carry "no risk" to those 
involved. 

5. I understand that the information requested is for 
educational purposes only, and that no names of 
students will be identified. I also understand that 
this information will not be shared with the general 
public, and that the welfare of the stUdents is the 
most important consideration. 

The nature and purpose of this research project have been 
explained satisfactorily to me. 

Signature of Parent Student/School 
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Permiso de Padres 

Yo doy mi consentimiento para que mi hijo/hija participe en 
un estudio para estudiantes bilingues en el tercer grado en 
el Distrito Escolar Independiente de Tucson (TUSD). Yo 
entiendo que la participacion de mi hijo/hija es 
completamlente voluntaria y que el/ella puede retirarse del 
estudio en cualquier momento. 

La informacion siguiente se me ha explicado: 

1. El proposito central del estudio es para evaluar las 
destrezas de los estudiantes bilingues para que su 
aprendizaje sea enriquecida usando sus propias 
destrezas en la clase bilingue. 

2. Otro proposito es para obtener infformacion acerca de 
las pruebas que usamos en las escuelas para que sean 
adrninistradas justarnente. El mejoramiento de pruebas 
ayudaria especialmente a los estudiantes en Educacion 
Especial. 

3. Este proyecto require aproximadamente 1 hora del dia 
escolar, y las lecciones regulares no estaran 
interrurnpidas. Este proyecto fue aprobado por TUSD. 

4. El estudio fue repasado p~r un grupo de investigadores 
educacionales, y esta considerado "sin riesgo" para los 
participantes. 

5. Yo entiendo que la informacion obtenida sera para 
motivos educacionales y que ningunos nombres personales 
estaran revel ados. Tambian, yo entiendo que la 
informacion sera confidencial y que el bienestar de los 
estudiantes es 10 mas importante. 

El contenido y el proposito del estudio se me ha explicado 
a mi satisfaccion. 

Firma de Padre Estudiante/Escuela 
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AGE 

AGE 1.000 

BDR .023 

DFE -.000 

DFS -.092 

RPM -.063 

MATH -.048 

RDG -.012 

GRAMR -.046 

Correlation Matrix for Independent Measures 
and La Prueba 

BDR DFE DFS RPM MATH RDG 

.023 -.000 -.092 -.063 -.048 -.012 

1.000 .031 .115 .582 .374 .274 

.031 1.000 .342 -.004 .234 .180 

.115 .342 1.000 .090 .123 .145 

.582 -.004 .090 1.000 .346 .301 

.374 .234 .123 .346 1.000 .684 

.274 .180 .145 .301 .684 1.000 

.390 .230 .057 .388 .777 .789 

GRAMR 

-.046 

.390 

.230 

.057 

.388 

.777 

.789 

1.000 

m 
1.0 



AGE 

AGE 1.000 

BDR -.089 

DFE - .186 

DFS .086 

RPM -.254 

ROO -.122 

GRAMR -.226 

MATH -.142 

Correlation Matric for Independent Measures 
and ITBS 

BDR DFE DFS RPM ROO GRAMR 

-.089 - .186 .086 -.254 -.122 -.226 

1.000 .165 .224 .345 .191 .096 

.165 1.000 .329 .168 .059 .108 

.224 .329 1.000 .224 .121 .177 

.345 .168 .224 1.000 .360 .267 

.191 .059 .121 .360 1.000 .789 

.096 .108 .177 .267 .789 1.000 

.246 .115 .221 .360 .684 .777 

MATH 

-.142 

.246 

.115 

.221 

.360 

.684 

.777 

1.000 

-....J 
o 
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