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ABSTRACT 
 

 
This study was designed to investigate if the Batería Woodcock-Muñoz: Pruebas de 

Habilidad Cognitiva- Revisada is a valid cross-cultural tool to measure the cognitive 

ability students of three Spanish-speaking groups from two different Spanish-speaking 

countries.  One group is represented by culturally diverse bilingual Spanish dominant 

students in Tucson, Arizona since there is an overrepresentation of bilingual students 

receiving special education services in all school districts in this area.  The second group 

consists of monolingual Spanish-speakers from Costa Rica referred for special education. 

The third group constitutes monolingual Spanish speakers from Costa Rica performing at 

grade level.   

This research analyzed whether or not Memory for Sentences, a sub-test of Short 

Term Memory, Visual Integration and Picture Recognition sub-tests of Visual Processing 

in the Psycho-educational Batería Woodcock-Muñoz, is more difficult for the special 

education Spanish/bilingual population in Tucson than for the monolingual  

Spanish-speaking special education and grade level individuals in Costa Rica.  Item p-

value differences in each subtest were estimated and compared for all items for each 

subtest to detect if a major item difficulty order difference existed between Spanish-

speaking groups that could be indicative of internal criteria of test bias. Results show that 

the item order of difficulty affects the tests’ established cut off rules for both Costa Rican 

populations in the Memory for Sentences test, making it invalid for these populations; 

and that the Tucson sample group’s performance is lower than that of both Costa Rican 

groups.  In addition, both Visual Processing subtests are invalid for all groups compared 
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since the item order of difficulty does not match the test item order, thus affecting the 

enforcement of the cut off rules and making these subtests invalid for these populations.  

Standardized assessments and intelligence trait are considered the results of 

mathematical and statistical expressions built on test developers’ own cultural views and 

minds. They follow along the lines of the traditional reductionist assessment or 

scientific/medical models. As a result, it is concluded that bilingual populations will be at 

disadvantage because standardized assessment neither links assessment to familiar 

language, cultural relevant information, and experiences nor considers how the bilingual 

mind processes information.   
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CHAPTER 1 
 

INTRODUCTION 
 

Background Information and Statement of the Problem 
 

       “The special education evaluation process is often described as a set 

of discrete decisions based on scientific analysis and assessment.  In 

reality, the evaluation decisions are more subjective, with many 

interdependent variables including school politics and cultural bias” (Civil 

Rights Project, 2000, cited in Ochoa, 2005). 

Special education, and in particular, the field of learning disabilities, has been a 

discipline of evolving paradigms that has tried to theoretically define and delineate this 

discipline throughout the years, basing its diagnosis and intervention mostly on the 

medical model.  The purpose of this dissertation study is to add to the critical analysis in 

the area of learning disabilities by evaluating the validity of a measure in three different 

Spanish-speaking populations.  

 The evolving paradigms, according to Poplin (1988), can be defined in five 

different models. The first model is the medical model, which emerged around the 1950s 

and is founded in the scientific world of medicine and neurology. The  Medical model, as 

defined by the Encyclopedia of Special Education (2000), is “A theoretical orientation 

that focuses on the underlying cause of an observed problem, impairment, or disorder . . . 

and children identified as being at risk for any disorder as a result of screening or testing 

are referred for additional assessment to receive appropriate remediation treatment ” 

(Vol. 2, p. 1160). 
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The emphasis in this model was based on testing and treating neurological 

symptoms.  Instruction was delivered in highly structured environments, such as a 

hospital.  This model, used in schools, puts the “blame” on the child and the hope for a 

cure on medicine (Figueroa, 2000). Even to this day, the intelligence tests used by school 

psychologists continue to be unable to provide accurate and specific disability diagnoses.  

The tests cannot differentiate between one’s lack of opportunity to learn and the slow rate 

of picking up information from the environment (Resnick, 1979).  In addition, the 

educational treatments derived from these assessments are usually ineffective (Skrtic, 

1991).  This view focuses in the practice of narrow and reductionist academic 

intervention programs (Cummings, 1989; Weist & Kreil, 1995; Hesshusius, 1989).  

Reductionist approaches are those based on stimulus and response that are used to 

explain the learning process, where reward must be part of the teaching routine (Reid, 

1988).  

Poplin (1988) defines reductionism as the natural process by which we break 

ideas, concepts, and skills into parts in an attempt to understand and deal better with the 

whole. It is largely associated with the development of modern industry and technology; 

its application to human sciences has been much less productive.  In this model, teachers, 

curriculum makers, and evaluators are the ones who decide what is to be learned, who is 

going to deliver the external stimuli, and what kind of reward is offered for pre-

determining good answers or behaviors. 

The second model is the psychological process model, originating from the 1960s.  

In this period of time, the medical model was not being successful in differentiating 
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neurologically-impaired children.  The neurological interventions done in clinical settings 

could not be generalized to school scenarios.  This gap between clinical and school 

settings needs made the shift from medical to educational and psychological processes, 

where emphasis was mostly on prerequisite skills necessary for school success (Poplin, 

1988).  The term brain damage was changed to minimal brain dysfunction, perceptually 

handicapped, and later on, learning disabled (Kirk, 1962).  In this model, children’s 

diagnoses moved from doctor’s office to the psychologist’s office.  The treatment 

consisted of increasing students’ skills in hypothesized prerequisites to academic 

learning, such as auditory, visual, and other sensory perceptions--intra and inter sensory 

training, auditory and visual skills-memory, discrimination, figure-ground, and 

association.  However, in spite of the efforts made, tests were failing to differentiate 

learning disabled individuals, especially after age six (Poplin, 1988).  

The third model is the behavioral model, originating from the 1970s.   In this 

model, educators were to teach directly the academic and social behaviors necessary to 

succeed in the school environment, instead of dealing with hypothetical prerequisites.  

Process testing was replaced by the significant discrepancy between academic 

achievement and potential or ability.  This model emphasized task analysis of the skills 

necessary for school success and to modify students’ behavior on these skills applying 

appropriate principles of reinforcement. Criterion-referenced tests were developed to 

diagnose which specific academic tasks students needed to master; and the outcome of 

these diagnoses were skills-based books.  The goal in this model was to integrate students 

in regular classrooms and it worked, particularly for the behavior students.  It also 
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contributed to the development of regulations for the PL 94-142: least restrictive 

environment, and short-term instructional individualized educational plan goals (IEP). 

The fourth model is the cognitive/strategy learning model, originating from the 

1980s.   Problems with generalization and maintenance of the skills taught in the 

behavioral model forced the field to adapt a new model in the 1980s, a combination of 

cognitive psychology and behaviorism. This model recommends teaching strategy 

behaviors necessary to perform academic tasks.  According to Poplin (1988), there are 

two different interpretations of the model.  Learning strategy model leans more heavily 

on research and techniques in regular classroom learning, such as study skills techniques, 

and draws more on the work of early behaviorists.  Cognitive strategy model draws more 

from cognitive psychology and information processing literature-learning styles, memory 

studies, thinking skills, and modification of cognitive behavior.  This model advocates 

that the students have performance problems, rather than ability problems, and meta-

cognition and slow response were added to academic learning environment as primary 

characteristics of learning disabled students. The emphasis of this model is on how 

students learn rather than on what students learn. 

The fifth model corresponds to the holistic/constructivist view. This model 

advocates for a shift in paradigms in the field of special education.  Poplin (1988) states 

that the first four models, far from being different, represent the same line of theoretical 

foundation corresponding to a reductionist approach to education.  The failure to 

document generalization and maintenance of skills from each of these models, due to the 
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reductionist methods employed, opened the way to shift to a postmodern method of 

education that embraces holistic/constructivist views.   

The fact that special education has based its practices on the medical model brings 

two pieces to this problem: (1) assessment / diagnosis of the problem and the discrepancy 

model (Gresham, 2002; Limbos & Geva, 2001; Ysseldyke, 2002) and (2) remediation or 

teaching interventions.   One of the major problems that has been encountered in the field 

of special education and psychometrics is the creation of scientific instruments that will 

accurately diagnose cognitive abilities in children’s development (Kersting, 2004; Keogh, 

2005; Stanovich, 2005).   

Special education has based its practice of diagnoses on the medical, 

psychological, and behavioral models.  The use of intelligence tests to measure cognitive 

abilities has predominated and led the way in which learning disabilities are defined.   

Many scholars have defined learning disability as the discrepancy between cognitive 

ability or intelligence and academic performance or achievement.  The same views are 

used with bilingual students without recognition of the role of linguistic and cultural 

differences. Until the most recent amendment of IDEA (Individuals with Disabilities 

Educational Act, 2004), there was little questioning in the field of learning disabilities, 

particularly from the teacher’s perspective regarding the validity of psychological 

instruments, validity of their theoretical foundation, and validity or usefulness of 

remediation and teacher intervention for culturally diverse bilingual, exceptional 

education students.  
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It is well known that the numbers of bilingual students placed in learning 

disabilities category and in special education in general have increased (Artiles & Trend, 

1994; Algozzine, Ysseldyke, & Christenson, 1983; Cervantes, 1988; Mercer, 1973; 

Losen & Orfield, 2002; Ochoa, 2005; Ortiz & Maldonado-Colon, 1986; Parrish, 2002; 

Oswald, Couthino, Best, 2002; Ysseldyke, Vanderwood, & Shriner, 1997).  For this 

reason, the practice of special education services, which includes assessment, diagnosis, 

and remediation, is being questioned by a growing number of researchers who argue that 

once students enter special education, they do not exit (Heshusius, 1989; Kavale & 

Forness, 1985; Poplin , 1995; Reid, 1988; Rhodes, 1995; Rueda, Ruiz, & Figueroa, 1995; 

Ruiz & Figueroa, 1995; Ruiz, Rueda, Figueroa, & Boothroyd, 1995; Skrtic, 1991; Weist 

& Kreil, 1995).   

Researchers have provided a myriad of explanations for this over-representation.  

There is a disproportion of bilingual students placed in special education programs 

varying across states (Ochoa, 2005; Scharg, 2000).  First, there is a lack of a unified 

criteria across the states to define mild disability categories of special education in the 

areas of mental retardation (MR), learning disability (LD), emotionally disturbed (ED), 

and speech language impairment (SLI) (Artiles & Trent, 1994; Harry, 1994; Ochoa, 

2005).  Second, there is a system bias, which is encountered in all school settings (Losen 

& Orfield, 2002; Parrish, 2002; Oswald, Couthino, & Best, 2002). The system bias 

factors in schools that affect culturally diverse students for being identified as disabled 

are, among others:  
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1. Lack of effective instruction (Cummings, 1983; Ochoa, 2005; Taylor, 1993).  

According to research conducted by Thomas and Collier (Ochoa, 2005), bilingual 

students in ESL transitional and immersion settings do not receive effective 

instruction and tend to drop out and score in the 35th to 40th NCR (Normal Curve 

Equivalent) percentile range at the end of high school; 

2. Lack of qualified school psychologists to understand ESL students, second 

language acquisition, and cultural differences (Ochoa, Rivera, & Ford, 1997);  

3. Lack of understanding in referral process to differentiate between learning 

disabilities and second language and cultural differences factors (Figueroa, 1989; 

Ochoa, Robles-Piña, Garcia & Bruenig, 1999); 

4. Lack of validity in standardized evaluations in the norming sample, test 

translation, language and culturally loaded content for bilingual ESL students 

(Figueroa, 2005; Grosman, 1998; Hambleton & Patsula, 1993; Ochoa, 2005; 

Valdés & Figueroa, 1993). 

These bias threats raise the following questions, which led to the design of this 

dissertation’s research: 

1. Are the standardized instruments’ norms and language used to evaluate 

bilingual students the cause for  many minority students to be labeled learning 

disabled? and; 

2. What is the impact of these tests on students from other countries where 

Spanish is spoken? 
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Lev Vygostky (1978) states that learning and language has to do with two planes--the 

social and the individual.  Individual learning is intrinsically related to how we perceive 

and interpret our social plane. His view emphasized intelligence as a process activity 

rather than a state entity. In a multicultural society such as this one, how can we pretend 

to ignore that our students are products of what they experience in their social plane?  

How can we pretend to create instruments that do not consider students’ sociocultural 

differences and backgrounds?  As Scarr (1978) has stated, “Intelligence tests are not tests 

of intelligence in some abstract, culture-free way.  They are measures of the ability to 

function intellectually by virtue of knowledge and skills in the culture of which they 

sample” (p. 339). 

The definition of intelligence, and the translation of this construct into a test, is an 

expression of the researchers’ cultural views, beliefs, attitudes, experiences and 

understanding of their world (Daniels, 2002; Gardner, 1993; Kauffman, 1994; Ochoa, 

2005; Vygotsky, 1978).  According to Ortiz and Ochoa (2005), “The very construct of 

intelligence and the instruments developed to assess it are both inventions of US and 

Western European cultures” (p.154).   

As Cole and Cole (1993) have stated, “Intelligence cannot be tested independently 

of the culture that gives rise to the test” (p. 502).  As a result, culturally diverse students 

are at a great disadvantage when their future is mandated by a standardized assessment 

score based on a foreign culture and language other than their own cultural background, 

language differences, and experiences. Nessier and Colleagues (1996) argue that, “It is 
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obvious that the cultural environment--how people live, what they value, what they do--

has a significant effect on intellectual skills developed by individuals” (p. 86).   

In addition, Ortiz (2005) contends that if the individual does not share the basis of 

the same understanding of the culture in which the test is created, this lack of cultural 

knowledge becomes a problem of validity.  As Ortiz says, “It is not culture itself that is 

central to the evaluation procedures, but differences in culture. . . .Tests sample the 

culture from which they spring.  Individuals who do not come from the culture of the test 

may be at disadvantage in terms of performance” (p. 126).   

In the field of learning disabilities, the use of standardized batteries such as 

Woodcock-Johnson III (WJ-III), Batería Woodcock-Muñoz, Language Survey Woodcock- 

Muñoz, and Kauffman ABC, among others, in addition to intelligence tests, such as WISC 

IV , UNIT, Stanford-Binet, have determined placement for thousands of students across 

the country.  However, test validity is an important consideration when assessing the 

bilingual students’ cognitive abilities using tests not normed on a similar bilingual 

population.  To then use the results to make judgment of impaired ability is of great 

concern.   

Research Questions 

Because of the issues and questions raised in the introduction of this chapter, this 

dissertation research is designed as a comparative cross-cultural study to determine if the 

Test of Cognitive Ability Batería Woodcock-Muñoz is a valid tool to measure cognitive 

ability of culturally diverse monolingual and bilingual Spanish-speaking populations. The 

cognitive tests to be included in this study are:  (1) Memory for Sentences (verbal test) 
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and (2) Visual Memory and Picture Recognition (visual tests).  The populations included 

third to fifth grade level special education Spanish/emergent bilingual students in Tucson, 

Arizona and third to fifth grade level monolingual Spanish speaking students identified as 

special education and also a comparative group performing at grade level in Costa Rica.  

The main research question to be answered is this: “Is the Batería Woodcock- Muñoz a 

valid cross-cultural test to measure cognitive ability among culturally different Spanish- 

speaking groups?” 

In order to understand this, it is necessary to answer the following three questions:  

1. Is the item difficulty level of the Memory for Sentences subtest of Cognitive 

Abilities from the Batería Woodcock-Muñoz higher for (a) Bilingual/ELL Spanish 

speakers referred for special education services in Tucson, Arizona,  (b) native 

Spanish speakers from Costa Rica referred for special education services or (c) 

native Spanish speakers from Costa Rica performing at grade level? 

2. Is the item difficulty level of the Visual Integration and Picture Recognition 

subtests of the Woodcock-Muñoz  Cognitive Batería lower for (a) Bilingual/ELL 

Spanish speakers referred for special education services in Tucson, Arizona,  (b) 

native Spanish speakers from Costa Rica referred for special education services or 

(c) native Spanish speakers from Costa Rica performing at grade level? 

3. Which of the following three groups score the highest in the Memory for 

Sentence, Visual Closure, and Picture Recognition Tests of the Cognitive Ability 

Tests from the Batería Woodcock-Muñoz: (a) Bilingual/ELL Spanish speakers 

referred for special education services in Tucson, Arizona (b) native Spanish 
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speakers referred for special education services from Costa Rica or (c) native 

Spanish speakers from Costa Rica performing at grade level?   

In this chapter, the problem that stimulated this research was explored.  The four 

chapters that follow include the review of literature that supports the need for this study 

and establishes its theoretical base.  This is followed by the design of the study or 

methodology, the results and a discussion of the conclusions, and implications on the 

field of bilingual special education.   
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CHAPTER 2 

LITERATURE REVIEW 

“As long as tests do not at least sample in equal degree a state of 

saturation that is equal for the norm children and the particular bilingual child it 

cannot be assumed that the test is valid for the child” (George Sanchez, 1934, p. 

37). 

In order to answer the research questions guiding this dissertation, it is imperative 

to look into the practices that have lead the field of bilingual learning disabilities.  This 

chapter will focus on the implications of using the medical model and its reductionist 

practices to teach and identify bilingual special education students.  It will also focus on 

the history of standardized assessment, the definition of intelligence from multiple 

perspectives, the implication of using standardized assessments with culturally and 

linguistically diverse students, the definition of test validity, test bias, and the description 

of the Batería Woodcock-Muñoz: Pruebas de Habilidad Cognitiva -Revisada. 

There has been controversy in the field of learning disabilities regarding the 

effective role of special education, its practices, and mostly the instruments used for 

diagnosis (Forness, 1988; Weist & Kreil, 1995; MacInns & Hemming, 1995; Kersting, 

2005; Keogh, 2005; Ysseldyke, 2005).   

Special Education Reductionist Practice 

In regards to remediation practices, Poplin (1995) assures that special education 

educators who work under the medical model have created an ineffective system based 

on a reductionist view that lowers student’s self-esteem, makes them drop out, and 
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blames them for not learning.  This model of special education has used transmitted 

knowledge (from teachers to students) to judge “those who know” from “those who do 

not know” (McDermott & Varenne, 1998).  This “transmitted knowledge judgment” 

creates a system of division and oppression where “them” becomes a separate group from 

“the rest.”  As a result, different learning strategies are created and a more reduced 

curriculum is established for “them” (Rhodes, 1995).  In this system, regular classroom 

teachers avoid their obligation to the special education students, putting the responsibility 

on the special education teachers, creating a field of division in the regular classroom.  

Rhodes (1995) argues that this disconnect between the two groups (them and the rest) 

serves as an excuse to avoid deep thinking regarding learning abilities and is used to 

justify placements, programs, diagnoses, and treatments in school settings.   

In contrast, liberatory pedagogy, a post-modern way of thinking, uses knowledge 

as a link, not as divider or a burden.  This pedagogy is not intended to simply pass on 

knowledge.  Rather, it allows learners to construct knowledge by real interactions 

between the persons and their world.  It not only focuses on the differences, but on the 

ways in which students are alike and connected, because in this way, growth and 

transformation occur (Rhodes, 1995).  This pedagogy supports the belief that holistic-

constructivism (Poplin, 1988b) is the way in which all students should learn.  

Based on the behavioral assumption that tests provide information on the child’s 

ability, test scores have been used to tailor the labels imposed by the lawmakers.  Poplin 

(1995) states that diagnosis, placement, and instruction of special education students, are 

driven more by ideology and by deficits than by talents.   



 25 

Those in the field of special education rarely question whether change of 

meaningful learning environment is necessary or whether there are alternative modes of 

learning and environment, such as contextual methods of instruction, that might be the 

answer for the child’s failure (Weist & Kreil, 1995). Special education focuses a great 

deal on intervention programs for a specific disability or behavior.  However, it does not 

invest in prevention programs through careful orientations that acknowledge the social 

interrelatedness of all students.  General education classrooms are not expected to be 

optimal environments for learning because no matter what the teacher does, it is the 

“student’s inability” that is keeping him/her from learning.  Regular classrooms that do 

not emphasize individuality and good contextual learning environments become difficult 

places to learn, especially for minority students (Figueroa & Ruiz, 1996; Wiest & Kreil, 

1995).  

Standardized Assessments 

The validity of standardized intelligence and achievement tools of evaluation has 

been strongly debated for the past thirty years, especially in regards to the second 

language learner.  According to Rhodes (2005), this controversy began when Dunn in 

1968 first noticed that there were a high number of culturally diverse children labeled 

“mentally retarded.”  After that, consent decrees and court cases brought to light the fact 

that culturally and linguistically diverse students were diagnosed incorrectly and placed 

in special education programs. Consent decrees in the United States, such as Diana v. 

State of Board of Education in 1970 and Guadalupe Organization v. Tempe School 

District N. 3 in 1972 and case laws, such as Brown v. Board of Education in 1954, 
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Pennsylvania Association for Retarded Citizens v. Commonwealth of Pennsylvania in 

1972, and Mills v. Board of Education in 1972 (Rhodes, 2005), impacted special 

education laws and served as foundations to protect the rights of students with 

disabilities.  This was especially true of the case of the Education for All Handicapped 

Children Act (EHA), which was signed in 1975 and in 1997, and became the Individuals 

with Disability Education Act (IDEA).  This law enforced school districts in the United 

States to assess diverse students in their primary language when possible and in a non-

discriminatory manner.  

As a consequence, pupils who qualify under this law are entitled to receive free 

and appropriate public education (FAPE), education in the least restrictive environment 

(LRE), the development of an individualized education program (IEP), and 

nondiscriminatory assessment procedures to determine eligibility services (Rhodes, 

2005).   “The non- discriminatory assessment procedures implemented by EHA are 

encapsulated in the Act’s ‘Protection in Evaluation Procedures’, provision (PEP) . . . . 

The PEP required: (1) a comprehensive, individualized evaluation, (2) nondiscriminatory 

procedures for ethnic and cultural minorities, (3) the evaluation of multiple domains, and 

the use of multiple measures rather than one single measure; (4) team-based decision 

making that involved the participation of parents” (Rhodes, 2005, p. 46).    

The PEP objective was to ensure that placement in special education was 

legitimately based on disability and not on cultural and language differences.  However, 

this continues to be a struggle today for practitioners and school systems and it has not 

been possible to resolve the separation of these two issues influencing the 
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overrepresentation of culturally and linguistically students labeled and placed in special 

education programs.  In spite of these efforts, there is still today an over-representation of 

ethnically and linguistically diverse students in special education, especially in the mild 

disability areas of mental retardation (MR), learning disability (LD), emotionally 

disturbed (ED), and speech language impairment (SLI) (Artiles, 1998).  According to 

Artiles (1998), terms such as culturally different, have been used indiscriminately with 

the term disability, which is based on deficit thinking.  

Standardized assessments are mathematical and statistical expressions of traits 

built on test developers’ understanding  that do not necessarily comply with the 

educational and experiential background of many people, especially culturally and 

linguistically diverse populations. Intelligence and the tools developed to measure it are 

creations of Western cultures, such as the United States and Europe (Ortiz & Ochoa, 

2005).     However, the advocates of this practice justify its use by stating that there must 

be a scientific model of assessment that uses objective tests to measure only those skills 

necessary for readiness and success in school or life. 

It is therefore necessary to carefully examine the validity and accuracy of results 

derived from these standardized instruments, particularly culturally and linguistically 

diverse minority groups, since a number of scholars suggest that psychological tools 

cannot measure the fullness of a construct such as intelligence (Ortiz & Maldonado-

Colon, 1986; Taylor 1993; Valdés & Figueroa, 1993).  Failing to discern between first  

(L1) and second (L2) language acquisition, culturally-based variation of behavior, 

acculturation, cognitive development and true processing difficulties has resulted in bias 
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interpretation of scores and has added to the problem of over-representation of culturally 

diverse students placed in special education (Cervantes, 1988; Mercer, 1973; Ortiz & 

Maldonado-Colon, 1986; Ortiz, 2005). 

Those in favor of standardized assessments (Barbour 1995; Gaddes, 1995; 

Kaufman & Kaufman, 1993; McGrew & Flanagan, 1998; Popham, 1997; Woodcock, 

1997) believe that standardized measurement is a necessary and important tool to 

determine individual differences.  They also believe that standardized assessment is a key 

element for determination of special education placement and remediation.  Likewise, it 

is valued as an essential tool when determining the skill mastering degree according to 

specific grade level expectations that are taught in order to achieve academic success.  

Finally, those in favor of standardized assessment believe that it is necessary to create 

good standards for a better and more impartial curriculum. 

Contrary to these authors’ opinions, the social constructivist view suggests that 

learning and assessment should be more authentic and connected to real world cultural 

knowledge, language, and experiences (Darling-Hammond, 1991; Gardner, 1993; 

Goodman, 1987; Jaeger, 1991; Cole & Cole, 1993; Madaus & Kellagham, 1993; 

Shepard, 1997; Stake, 1991; Taylor, 1993; Valdes & Figueroa, 1993; Vygotsky, 1978).   

Besides, as Tyler (1951) states, “Educational measurements can have a profound 

influence in the improvement of instruction, but to do so, it must be viewed as an integral 

part of instruction, its planning must go hand in hand with instructional planning, and the 

results must be used continuously to guide the planning and development of the 

curriculum” (Tyler, 1951, p.66) 
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This section includes a short history of standardized testing in order to argue that 

standardized assessment may be discriminatory against diverse individuals and that it 

may follow along the lines of traditional reductionist assessment or scientific/medical 

models that belittle the value of an enriching education, especially for bilingual special 

education students.  The term traditional reductionist assessment derives from Denny 

Taylor’s (1993) writing, and can be interpreted as, “Those assessments developed by 

researchers in studies that isolate mental processes in a vacuum for separate analysis”  

(p. 221).  

This definition leads one to believe that screening and testing are necessary when 

diagnosing “abnormal” behavior and it is then paramount to provide a “remedy” for this 

disorder in order for an individual to become “normal.”  This requirement of ranking and 

comparison among individuals would not be necessary if the educational system allowed 

students to learn beyond their academic curriculum and provided alternative methods by 

which to value children’s progress within their own level of achievement.   

Defining Standardized Intelligence Assessments 

There is much debate among psychologists trying to agree on a definition about 

intelligence (see separate section).  However, those who believe in psychometric theories, 

define intelligence as the individual differences in intellectual functioning (McGrew & 

Flanagan, 1998).  From this perspective, standardized aptitude or intelligence tests define 

quantitative scales in order to determine ability ranges that are based on personal 

differences in cognitive ability (Gustafsson & Undheim, 1996).  In the same line of 
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measurement thinking, standardized achievement tests measure learning that has occurred 

in the present or the past as a result of classroom or training activities.  

History of Assessment 

The inquiry of men to measure, define, and quantify traits can be traced to even 

before the year 2200 B.C. in the ancient China.  Chinese created an ingenious 

performance test system used in the selection and conservation of officials who work in 

the public institutions.  This test was used until the twentieth century when officials were 

encouraged to attend universities and study science and technology (Ward, Stoker, & 

Murray-Ward, 1996).   In the 1700s, the invention of quantifying marks and ranking 

evolved into the first testing policy.  William Farish introduced the idea of assigning 

quantitative marks to individual questions (Hiskings, 1968, 1993).  The idea was 

designed to create an order by which students were individually or collectively ranked 

from highest to lowest according to their results obtained from administered written and 

oral questions.  Qualitative information was then transferred into quantitative precision 

marks (Madaus & Kellaghan, 1993).  In the 1920s, a belief that science could solve the 

problems of industrialization, urbanization, and productivity was being highly embraced.  

As a result, the social efficiency philosophy grew.  Scientific measurements of ability 

were then necessary to predict who was best suited for certain working tasks. 

         This new concept supported the view that successful schools should operate under 

the same principles of scientific management that are used in factories to maximize 

efficiency (Hansen, 1993; Resnick, 1979). As a result, some schools started teaching a 

curriculum that emphasized step-by-step learning; students were not allowed to be 
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creative, but only allowed to produce.  Standards of measurement were needed to 

guarantee that each skill was learned at the expected level. Curriculums were 

consequently limited since they only included “useful” information required to develop 

the skills necessary to successfully perform in this limited scientific model (Kleibard, 

1995). 

         In addition to this school curriculum view, other researchers such as Gates, Hull, 

Skinner and Thorndike complemented the model with their behaviorist views (Shepard, 

2000).  They defined learning in terms of mastering small steps that would build on each 

other in order to develop competency in a given field.  For example, Thorndike (1931) 

created lists of words and ranked them according to their frequency in print.  He used 

these lists to estimate the grade level at which the words should be taught. Based on his 

research, Thorndike developed four laws for learning to read (Goodman, K at all, 1988):  

1. The law of readiness that is based on readiness of materials and sequences of 

skills built upon prior skills; 

2. The law of exercise, which provides drill opportunities and repetition 

sessions;  

3. The law of effect that supports the belief that a series of words and skills has 

to be learned first before they are used in a reading text; and 

4. The law of identical elements, which focuses on testing separate skills to 

measure reading ability in exercises that represent future test construction.   

          In the same vein, other researchers, such as Dolch (1928); Lively & Pressey 

(1923); and Gates (1961), created vocabulary lists and recommended the number of times 
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that a word would need to be repeated in order for a student to achieve mastery at a 

particular reading grade level.  Based on the results from this research, with its emphasis 

on sight word reading more than phonic instruction, simplistic grade level books 

developed as a result of using controlled vocabulary.  This led to a strong behaviorist and 

objective-driven testing movement that included such ideas as; “Learning is hierarchical, 

transfer is limited so each objective must be explicitly taught, tests should be used 

frequently to ensure mastery before proceeding to the next objective, test results equal 

learning, motivation is external and based on positive reinforcement of many small steps, 

and learning occurs by accumulating atomized bits of knowledge” (Shepard, 2000 p. 5).  

For these reasons, Denny Taylor (1993) calls this movement the reductionist movement 

because curriculums and tests were narrowed and oriented to teach and test only for the 

degree of skills mastered at an expected level.  Many school systems became a place 

where students were trained to test well. 

Francis Galton, a British mathematician, was the first to develop statistical 

methods, making it possible to rank people in terms of their physical and intellectual 

abilities and to correlate the measurements with one another.  His work was based on the 

assumption that intellect could be determined by sensory discrimination tasks.  Later, the 

society of psychologists decided that more perplexing abilities should be assessed to 

determine the real power of intellect. The focus of measurement then turned to language 

and abstraction as a way to understand and estimate mental capacity.  With new ideas of 

estimating intellectual potential came new ways of measuring this potential--standardized 

assessment (Ward, Stoker, & Murray-Ward, 1996).   
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Standardized intelligence assessment was first initiated by the Frenchman  

Alfred Binet in the beginning of the twentieth century in an attempt to diagnose and 

identify mentally retarded children and also to place normal students in their appropriate 

grade level (Gardner, 1995).  After this, standardized testing began to define intelligence 

as a measurable construct as well as direct the ways in which policy makers defined 

education.  Intelligence standardized assessment marked the line between measuring 

academic intelligence and general intelligence.  Intelligence (IQ) tests’ roots were linked 

to school process and predicted academic success (Brown & French, 1979; Resnick, 

1979).   

 In the 1920s, IQ tests were popularly used in schools at a time when schools 

emphasized efficiency and higher achievement standards. This was the result of the 

failure of many Army employees to take the Army’s written test (Army Alpha) since they 

could not read and write well enough. This situation and the view that IQ testing could 

provide schools with the scientific appearance needed, since society was growing to 

embrace scientific models in different areas of the economy, were the ones that opened 

doors for teaching by mental ability grouping, since it was efficient, and by tracking 

students to fast or slow classes (Resnick, 1979).  

The most distinguishable periods in test development are: 

(a) 1900-1915:  Pioneer work in measurement of intelligence and achievement, (b) World 

War I:  Provided an impetus to the development of techniques for mass testing, such as 

multiple-choice items, that led to the use of standardized assessments in the schools, (c)  
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1930-1960:  There was a great expansion of the use of tests, (d) Development and 

refinement of psychometric theory:  Psychometric theory and standards were developed. 

Basic psychometric concepts such as validity and reliability were discussed in books and 

journals, and (e) World War II:  Provided an impetus for the development and use of tests 

of many kinds and for many technical developments (Ward, Stoker, & Murray-Ward, 

1996). 

Proponents of Standardized Assessments 

In spite of these arguments, many proponents of the scientific model have fought 

for a more standard-based education and have created more room for testing.  Romer 

(1997) argues that standards allow for parameters to be established in order to hold 

students, teachers, schools and school systems accountable.  Likewise, Buttram & Water 

(1997), agree that standards helps educators and the communities to identify what 

students are able to do and what they must know.  Other proponents of this scientific 

view of assessment (Cross & Joftus 1997; Popham 1997) state that the standards and the 

resulting reforms provide opportunities to increase students’ achievement and fairer 

education among different racial and social classes.   

Criticism of Standardized Assessments 

Educational psychology researchers that believe in the constructivist/social 

cultural views of assessment (Darling-Hammond, 1991; Figueroa, 2000; Gardner, 1993; 

Jaeger, 1991; Rhodes, 2005; Ochoa & Ortiz, 2005; Shepard & Dougherty, 1991, Shepard, 

2000; Stake, 1991; Tzuriel, 2000; Vygotsky, 1978), argue that standardized testing does 

not reveal students’ intellectual power potential and neglects other areas of thinking that 
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cannot be measured by this kind of test.   They also argue that norm-reference, multiple-

choice, and standardized tests used for policy-making in the past, are inadequate because 

they measure low-level knowledge and skills, guide the system in the wrong way, and 

corrupt instruction and the tests themselves.  These authors propose the use of authentic 

assessment, such as performance, portfolios, collections of products that can be 

sequentially organized to see real growth, miscue analysis (Goodman, 1987), or 

constructivist methodologies, such as OLE (Optimal Learning Environment) (Ruiz & 

Figueroa, 1995).  These alternatives enhance the opportunity for students to show what 

they can do, revealing their strengths instead of weaknesses. These scholars argue that 

such alternatives will guide the education system for special students in a more positive 

way where overall growth of learning is included.   

According to Shepard (2000), teachers should be able to gain real and meaningful 

information through close assessment of students’ understanding, feedback from 

classmates, and the students’ own self-assessment. This kind of evaluation will be the 

“central part of the social processes that mediates the development of intellectual 

abilities, construction of knowledge, and formation of students’ identities” (Shepard, 

2000, p. 4).  

On the other hand, reductionist assessment focuses on what students cannot do 

and then provides remediation. The language used in assessment reports is also out of the 

context for parents and teachers and in the end, does not provide additional information 

more than what the teacher already knew at the beginning of the referral process.  

Standardized assessment does not enhance teachers’ knowledge of their students.  Even 
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when it claims to detect deficiency in intellectual power, it does not clearly transfer to the 

classroom context.  Many psychologists and diagnosticians cannot explain the meaning 

of their testing results and as a result, their recommendations are meaningless for the 

regular classroom teacher.  Graue (1993) affirms that dissociation between testing and 

instruction creates a gap in the improvement of more constructivist ways of teaching.    

Gardner (1993) argues that test tasks favor individuals in society that have been 

exposed to schooling and its paper-pencil strategies.  This means that while a test might 

be able to determine school success, it is not very helpful in explaining what people are 

capable of doing outside the school setting and how their minds really work.  There is no 

concern on understanding or evaluating the process by which an individual comes to 

different conclusions for a problem.  The important issue is whether the student being 

tested arrives at the correct answer.   

Intelligence tests do not always assess what they intend to measure.  Many tasks 

in a test involve the use of more constructs than the one being assessed, for example, 

using linguistics skills or logical and/or spatial capacities while solving analogies or 

matrices.  According to Gardner (1993), the tasks included in standardized intelligence 

tests are unrelated to one another and represent only a small portion of human intellect.   

Test tasks usually do not include daily life problems, but focus more on verbal language 

ability and rely heavily on defining words, knowing facts about the world, and finding 

connections between verbal concepts.  Such focus discriminates against a person’s areas 

of intelligence that are not necessarily verbal.   
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The information requested in intelligence tests echoes knowledge gained from 

living in specific social and educational environments.  In addition, intelligence tests 

reveal little about potential for further growth.  Vygotsky (1978) says that an intelligence 

test fails to yield any indication of an individual’s “zone of potential development,” 

because it does not find out what the student is able to do with another person’s help.   In 

addition, he argues that intelligence tests are too decontextualized to be of any relevant 

educational value since the results provided are stagnant (Mercer, 2000).  Vygotsky 

believed that intellectual development is dependent on dialogue and based on situational 

factors.  In this manner then, intramental (individual) process can be facilitated and 

accelerated by intermental (social) activity (Mercer, 2000).   

Standardized assessments, for both intelligence and achievement, do not give the 

students credit for what they have accomplished in answering the question or for their 

thinking processes.  Respondents have to converge on one acceptable answer; which is 

termed convergent thinking.  Standardized assessments, therefore, only give credit for the 

respondent’s correct answer.  This does not examine intellectual capacity, but is based on 

specifics that the students know.  The specific answer can be a result of guessing or 

school practices and not of real intellectual power. This convergent approach (Bodrova & 

Leong, 1996) to assessment, as well as the linguistic and social cultural economic 

background of the student, will definitely influence the accuracy and appropriateness of 

diagnostic classification and placement decisions.    

Divergent approaches to assess thinking (Bodrova & Leong, 1996), the opposite 

of convergent thinking, allows respondents the opportunity to exercise creative, 
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imaginative, open-ended and free-thinking, instead of finding the one correct answer. 

Divergent thinkers prefer to provide a variety of answers, all of which can be valid.   

However, advocates of convergent usage of standardized intelligence and 

achievement assessment, believe that inaccuracy in placement decisions is due to 

incomplete intelligence batteries that do not adequately assess the complete range of 

abilities included in the 8-factor analysis Gc-Gf theory of intelligence (see intelligence 

section for complete definition) (McGrew and Flanagan, 1998).  Their solution is to 

create a cross-battery assessment, including tests from all intelligence batteries that have 

high correlation with the 8-factor analysis. 

Even though this idea seems suitable to many, it creates more instruments to 

assess areas of intellect that are limited to production of pen and paper results.  In 

addition, it puts stress on linguistically and culturally diverse populations who are faced 

with more bias instruments.  This population most often scores low when compared to 

the norm in tests because they are loaded with high linguistic demands that are definitely 

biased against dual-language learners by limiting correct answers to a convergent way of 

assessment and thinking.  Second language learners are often flexible in their thinking 

and may need divergent ways to be assessed intellectually.  In addition, the norming 

procedure for each one of the intelligence tests gathered for this approach should be 

carefully studied since some of them have failed to provide a fair norming sample. 

Standardized tests do not provide information regarding aspects of intelligence 

that are not pencil-paper related activities or forming puzzles.  They do not help 

professionals understand areas of intellectual potential such as art, music, or kinesthetic 
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movement.  As Denny Taylor (1993) states, this kind of assessment is unrelated to 

teaching; in many cases a teacher’s knowledge about the student is disregarded, making 

them feel less important because they do not have the specialized training necessary to 

administer standardized tests.  Moreover, standardization creates potential for 

discrimination while understanding learning from the student’s point of view creates a 

framework for non-discriminatory educational practices. The utility of test results do not 

match the needs of pedagogical decisions about a student.  Not even an educational 

driven document, such as the Individualized Education Plan (IEP), can reflect the 

outcomes of an assessment (Figueroa, 2000) and it has not seemed to provide usefulness 

to children with disabilities (Skrtic, 1991).  

As expressed by opponents of standardized assessment, the perspective of the 

standardization of assessment movement narrows the curriculum and limits assessment to 

the mastering of skills as the only possible way to show success in and out of school 

settings.  In this view, standardized tests are not only reductionist and in several ways 

bias against culturally and linguistically diverse population, they are a tool of public and 

educational policy.  According to Madaus & Kellaghan (1993), it is not the test itself or 

the action of taking the test that is controlling, but the power the testing results provide to 

those who have control testing, over teachers, students and administrators.  As a result, 

test results are used to implement policy if important rewards or sanctions are attached to 

test results.  As the authors state,  “ The use of tests for administrative purposes becomes 

the policymakers’ prescription to cure the ills of American education, which have been 
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described in terms of test performance in the first place” (Madaus & Kellaghan, 1993, 

p.8).   

Implications of Standardized Assessments for the Culturally 

 and Linguistically-Diverse Populations 

“When a child’s general background experiences differ from those of the children 

on whom the test was standardized, then the use of the norms of that test as an 

index for evaluating that child’s current performance or for predicting future 

performance may be inappropriate” (Salvia & Ysseldyke, 1991, p.18). 

Culturally diverse refers to individuals whose culture, family values and 

knowledge differ from mainstream United States culture (Flanagan & Miranda, 1995, 

1998).  Linguistically diverse or bilingual refer to individuals who have developed some 

levels of proficiency in two or more languages. Valdés and Figueroa (1994) define 

bilingualism as a continuum in which bilinguals fall, depending on their levels of 

proficiency and usage of two or more languages.  In their own words, bilingualism is a 

“common human cognitive condition in which an individual possesses more than one 

language competence . . . . (It) is a condition that makes it possible for an individual to 

function, at some level, in more than one language.” (Valdés & Figueroa, 1994, p. 8).   

Bilinguals have been classified in different categories according to the area of 

study, such as: (1) age of acquisition, (2) description of functional ability, (3) description 

of relationship between the bilingual’s two languages, and (4) description of the stages in 

the lives of bilinguals and other areas.  However, most researchers have categorized 

bilinguals into two categories, elective bilinguals and circumstantial bilinguals.  The 
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elective or additive bilinguals are those individuals who decide to learn a second 

language, but are still surrounded by their first language and culture.  This first language 

is considered by the majority, the “language of prestige.”  The circumstantial or 

subtractive bilinguals are those individuals who have to learn a second language in order 

to survive in their new environment. Since their first language is not the language of 

prestige they must learn a second language and risk future ability loss in their first 

language.   This can occur from pressure by the major society and the lack of prestige of 

their first language in their linguistic environment.  Circumstantial bilinguals belong to 

culturally diverse groups who as a group must become bilingual in order to engage and 

compete in the activities of the new or dominant society in which they live.  Elective 

bilinguals are not faced with this dilemma because their choice of becoming bilinguals is 

not affected or influenced by the group to which they belong (Valdés & Figueroa, 1994).   

These categories of bilingualism affect the performance of bilingual students in 

intelligence and achievement tests since it depends on where in the continuum the 

bilingual person reflects his/her performance in a mainstreamed context.  Furthermore, it 

also depends on the degree of linguistic achievement in the second language and the 

acculturation the individual experiences that influence the learner’s degree of success on 

standardized intelligence and/or achievement test.  For example, Lopez (1997) states that 

standardized tests that use high levels of language can be biased towards culturally 

diverse populations since some of these tests overemphasize distinctive aspects of 

language for which this population might not be linguistically ready to correctly respond.   
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The idea of intelligence conveyed into a standardized test is highly correlated with 

the idea of intelligence defined by the culture for which it is intended, so the tests deal 

with reality constructed by culture (Hanson, 1993).  Galton, Binet, Wechsler, and Cattell 

are some of the first pioneers in the quest to measure intelligence.  As a result, the testing 

instruments they designed to quantify intelligence portray an ideology that reflects 

Western European and North American views and culture (Kamphaus, 1993).  For 

example, the Western idea of intelligence places considerable emphasis on speed while 

responding. In some cultures, speed of response is of very little importance as a 

characteristic for life, and members of such cultural groups often score lower on 

“westernized” intelligence tests because of a failure to perform quickly. It is only in this 

narrow view of Western definition of the construct of intelligence that these cultural 

groups seem less intelligent. In other cultures’ definition, perhaps in ones that do not 

emphasize speed of response, but emphasize other human attributes of intelligence, the 

results would be opposite (Hambleton & Patsula, 1999). 

In addition, standardized tools are “culturally loaded,” (Ortiz, 2005) which this 

author defines as tools that, “ . . . contain culturally specific elements and expects 

examinees to posses a given level of acculturation commensurate with a given age or 

grade” (p. 128).  Ortiz (2005) believes that level of acculturation is a new key factor 

affecting the performance of culturally and linguistically diverse students in standardized 

assessments that needs to be considered by practitioners as much as the students’ levels 

of second language acquisition.  When culturally diverse students’ level of acculturation 

is still in the process of becoming like the majority’s, then the validity of their testing 
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results can be compromised. Acculturation is not the equivalence of race, ethnicity, or 

skin color, but refers to the difference in experiential background that negatively affects 

testing results (Salvia & Ysseldyke, 1991).  Including diverse racial and ethnic groups in 

the norm sample does not necessarily make the test fair and valid because these 

differences are cultural and not racial or ethnic differences.   

In order to be able to compare the culturally and linguistically diverse population 

to a norm, their experiential backgrounds must be very close.  As Ortiz and Ochoa (2005) 

have stated, “Stratification in the norm sample on the basis of race is not equivalent to 

stratification on the basis of culture.” Second language individuals might show 

difficulties during assessment due to cultural or linguistic differences, not to an intrinsic 

cognitive deficit or specific learning disability (Cloud, 1991).   

This area has represented an awakening for advocates of bilingual and minority 

students, since many standardized tests are biased towards these populations (see test bias 

section for complete definition).  Test bias has been “resolved” by translating tests, usage 

of interpreters, usage of tests in the first language norm with monolingual populations in 

the first language, and usage of non-verbal tests. These practices, however, place the 

linguistically diverse populations at a significant disadvantage. 

Another major concern for culturally and linguistically diverse populations is the 

norm sampling procedures used to construct standardized assessment since it represents a 

threat to the performance of culturally and linguistically diverse students.  According to 

Valdez & Figueroa (1994), tests normed in the United States or abroad, work against 

culturally diverse individuals because the tests do not sample cultural content that is part 
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of the background knowledge of this. In addition, Ortiz (2005) argues that, “Bias in 

testing occurs whenever a test of intelligence, ability, or achievement that was developed 

and normed in the United States is given to an individual whose culture background, 

experiences, or exposure is not comparable to the individuals who comprise the 

normative group against whom performance will be compared.  Results may be biased 

with regard to construct validity because the test measures levels of acculturation more so 

than the actual cognitive ability” (p. 127).   

There is still much research to do regarding standardized assessment and the use 

of these tools in the education system. There is even more research to do on the 

relationship of bilingualism and standardized assessment since it is this population that 

has often been misdiagnosed and labeled as underachievers.  This is one goal of my 

dissertation.  

 Intelligence 

“The very construct of intelligence and the instruments developed to 

assess it are both inventions of US and Western European cultures” (Ortiz & 

Ochoa, 2005, p.154). 

“Cognitive skills should be viewed as not so much the manifestation of the 

inmate hardware of the brain, but more, as the ways in which the biological 

material is programmed and reprogrammed through the input that arises from 

specific cultures and use of language” (Dennett, 1991, cited in Daniels, 2002). 

Intelligence has been one of the most discussed and analyzed human traits 

through the centuries by scientists, psychometricians, philosophers, and psychologists.  
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Like any other area of research, it has gone through severe changes in an effort to reach 

agreement among experts.  Even now, in the twenty-first century, there is little common 

understanding and conformity on how to define, measure, and explain intelligence. 

Different views, such as mathematical correlations, cultural relevance, and brain 

functioning, have made an effort to clearly define and delineate this term.  However, 

since the very beginning, the essence of the general factor “intelligence” has been defined 

in terms of size of even the smallest correlations between administered tests (Hamphreys, 

1979).  It is only lately, at the end of the twentieth century, that other disciplines, such as 

anthropology, sociology, and social psychology have advocated to define intelligence in a 

broader fashion, including concepts such as cultural relevance, cultural background 

knowledge, and social contexts.   The next sections describe intelligence from a socio-

cultural perspective and from a traditional view as an inherited trait. 

Socio-Cultural Definition of Intelligence 

Western cultures have come to accept the term “intelligence” as long as it fits the 

cultural views of scientific manipulations, which must be the result of statistical 

correlations and mathematical calculations. This term, as it is defined, understood, and 

perceived by the western hemisphere, does not necessarily apply across cultures in this 

world since civilizations interpret intelligence differently.  Traditional views of 

intelligence have only included and have highly valued academic tasks which focus on 

the manipulation of large amounts of information and the ability to reason using 

abstraction and symbols (Sternberg, 1985). The problem with this is that all 

contemporary intelligence tests portray the traditions of Galton, Binet, Wechsler, and 
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Cattell, among others, which reflect the French, British, German, and North American 

cultures (Kamphaus, 1993). 

Early researchers investigating cognition did not take into consideration the 

relationship that exists between context and cognition.  They did not pay much attention 

to society and cultural factors within the context of the society (Daniels, 2002).  Recently, 

the importance to investigate development of cognition in context has been advocated by 

approaches using non-reductionist theories, such as socio-cultural approaches.   

According to the socio-cultural theory of cognition, developed by Lev Vygotsky, 

a Russian psychologist, the origin of cognition is not an inherited trait that can be 

measured by statistical analysis.  He argues that the individual’s cognition development is 

based on social, cultural and historical influences.  Vygotsky was not in agreement with 

the two major views of psychology in the 1920s, which included stimulus-response 

conditioning theory, with Ivan Pavlov, which focused on scientific, objective, and 

experimental study of behavior; and the study of thought and consciousness pursued 

through introspection and reflection (Bodrova & Leong, 1996).   

Vygotsky proposed, based on Marxist theory and the idea of tools used in human 

society, that psychologists should investigate the connection between thought, action, 

communication or language, and culture.  In this theory, social context is the result of 

human history in a particular culture and a human’s individual history.  The older 

generation passes knowledge and skills on to the newer generation through the common 

culture and cultural views; the newer generation adds new things transforming current 
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views and passes the cumulative experiences and information of the culture again to the 

coming generations (Daniels, 2002; Mercer 2000).   

Cognition is seen as the result of a child’s interactions with others within a 

specific social context.   In Daniels’ (2002) own words, “Culture influences both the 

content of thinking and the way humans process information; it affects the nature of 

attention, memory, and metacognition” (p. 34).   

Vygotsky believed that cognitive construction is mediated through social 

interactions and is influenced by one’s past and by one’s social interactions.  Based on 

these interactions, children construct their own understanding.  In this theory, social 

context influences how and what children think, more than attitudes or beliefs (Daniels, 

2002).  Social context influences and shapes cognition at the same time that it influences 

the developmental process.  Social context involves everything in the child’s environment 

that directly or indirectly is influenced by his or her culture.  According to Bodrova & 

Leong (1996), the social context includes different levels:  

1. The immediate interactive level, that is, the individual (s) the child is interacting 

with at the moment; 

2. The structural level, which includes the social structures that influence the child, 

such as the family and the school; and 

3. The general cultural or social level, which includes features of society at large, 

such as language, numerical systems, and the use of technology (Bodrova & 

Leong, 1996). 
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All of these contexts influence the way individuals think.  The idea that culture 

influences cognition is crucial because the child’s entire social world shapes not just what 

they know, but how they think. The kind of logic we use and the methods we use  

to solve problems are influenced by our cultural experiences (Bodrova & Leong, 1996; 

Daniels, 2000).   

Vygotsky believed, unlike the traditional views of psychology, that cognition was 

not an internal set of logical processes intrinsic to the individual and that it is not 

universal or culture-free.  In his opinion, a child develops skills as a special kind of 

thinker, listener, and communicator, as a reflection of the social context in which he/she 

has grown.  It is through culture that children inherit knowledge and skills from previous 

generations.  Teachers, parents, and peer interactions within a specific social context 

contribute to shaping a working mind in the child.  Cognition is then understood as a 

shared process, not as an internal and individual process, where social context is the main 

influence on the acquisition of these mental processes.    

Vygotsky’s major influence in the area of cognition is the idea that social 

interaction plays a fundamental role in the development of cognition (Mercer, 2000).  

Vygotsky (1978) declares, “Every function in the child’s cultural development appears 

twice: first on the social level, and later, on the individual level; first between people 

(interpsychological) and then inside the child (intrapsychological).  This applies equally 

to voluntary attention, to logical memory, and to the formation of concepts.  All the 

higher functions originate as actual relationships between individuals” (p.75).  Children’s 

cognition is then, the product of all previous generations’ thinking that transfers to them 
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through observation, communication, and daily experiences and activities where the 

impact of parents and community is fundamental in the learning process.   

Vygotzky gave particular attention to language as an important cognitive tool 

since it enables human thinking and social behavior as distinct from animals (Mercer, 

2000).  Language is the way by which children receive information, participate and 

interact with their society group.  This is the reason why speech is so important and 

intrinsically related to children’s culture.  Socio-cultural context through language then, 

determines the very type of cognitive processes that emerge in their children.  In 

Mercer’s words (2000), language has two functions:  (1) as a “communicative” or 

“cultural tool” used for sharing and jointly developing the knowledge--“the culture”-- 

which enables organized human social life to exist and continue (social interaction); and 

(2) “Quite early in childhood we begin to use language as a psychological tool for 

organizing our individual thoughts--for reasoning, planning and reviewing our actions . . . 

. Vygostky believed that during childhood, a fusion of language and thinking occur which 

shapes the rest of mental development . . . . It is the capacity for verbal thought, which 

distinguishes us from animals” (Mercer, 2000, p.10). 

Language is a cultural tool because it is created by all members of a specific 

society group.  It also becomes a mental tool because each member of the culture uses 

language to think (Vygotsky, 1978). Words mean what people in a community social 

group agree together to make them mean.  New words used in language are usually 

created as the needs f or communication of the group requires, and their meanings are 

meaningful to a particular group of people (Mercer, 2000).   
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Because social context influences cognitive development, two groups that do not 

share the same social context use different ways to achieve the same educational goals 

through language.  For Vygotsky, culture influences thinking and the way information is 

processed since it has an impact on attention, memory, and metacognition.  Intelligence 

then, is determined by particular contexts often induced by social demands (Deese, 

1993).  

Language reflects the importance of physical and social elements of a specific 

culture, and is “populating and overpopulating” with the intentions of others as Bakhtin 

states (Bakhtin, 1981, pp. 293-294, cited in Daniels, 2002).  This means that language is 

passed on to younger generations after words are being shaped by activities within 

societies where values are contested and meaning negotiated (Daniels, 2002).   

Traditional Intelligence Definition: Inherited Trait 

Intelligence has always been valued by philosophers, scientists, and 

psychologists. For example, Herbert Spencer, a British philosopher, argued that general 

cognitive ability, which he called intelligence, was the most important human 

characteristic and the basis for natural selection.  Plato, one of the first philosophers, 

believed that intelligence was a good indicator for people’s ability and recommended that 

different jobs and roles in society should be assigned according to individuals’ inherited 

cognitive abilities (Horn, 1998).  However, intelligence as a construct was mostly a 

“creation” of the 19th century and was closer to the idea of cognition or understanding 

(Deese, 1993).  Francis Galton, influenced and inspired by Charles Darwin theories of 

evolution and the superiority of human beings, was the first person to hint at a theory of 
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intelligence based on the capacity for discrimination. He was the first to introduce 

intelligence as an object that could be scientifically studied and he tried to prove that 

intelligence was an inherited trait (Plucke, 2003).  Based on tests of sensory 

discrimination and reaction time, Galton developed statistical methods to rank people 

according to their physical and intellectual abilities.  He concluded that there was a link 

between genealogical lineage and professional accomplishment.  He argued that senses 

were the channels to transmit information to the brain and because of this, those 

individuals with greater sensory perception also had greater mental abilities (Viens, 

Chen, & Gardner, 1997).   

Throughout the centuries, there have been opposing arguments, contradictory 

definitions, and disagreements among psychologists trying to unify and conceptualize 

intelligence, including its definition, a general theoretical approach, and of course, 

assessment procedures and instruments (Reynolds & Fletcher, 2000).  Intelligence has 

been a difficult construct to define, but the psychometric research approach, drawing 

from statistical analyses, has been the most influential in the quest to define intelligence. 

For example, it has been argued that “intelligence should be defined as ability to do well 

in an intelligence test since intelligence is what the tests test” (Boring, 1923, p. 35 cited 

in Reynolds & Fletcher, 2000).  Others have stated that, “There is no definitive criteria of 

intelligence . . . it is a fussy-edge concept to which many features are relevant. Two 

people may both be quite intelligent and yet have few traits in common . . . .Thus, there is 

no such quality as intelligence . . .resemblance is an external fact and not an internal 

essence” (Niesser, 1979 p. 185 cited in Reynolds and Fletcher, 2000). 
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According to Gardner (1993), three different periods can be outlined in the 

process of defining intelligence: (1) hierarchization and pluralization, (2) information 

processing, and (3) the integrative theories of intelligence.  Each of these periods will be 

discussed in depth in order to understand the background construction of intelligence and 

the way in which psychologists have tried to interpret and measure it.  

Hierarchization and Pluralization 

During this period, there was an effort to define intelligence based mostly on 

empirical mathematical and statistical correlations of cognitive factors (Humphreys, 

1979; Viens et al., 1997).   The scientific method to study humans started in an 

experimental psychology laboratory in 1879 by Willhem Wundt. The aim was to find 

“hard” evidence of psychological traits moving away from the initial philosophical 

inclination. Perception and sensory discrimination were used as major indicative 

measures of intellect (Ward, Stoker, & Murray-Ward, 1996). 

In 1882, Francis Galton proposed statistical analysis to measure people’s 

differences; and initiated the development of rating scales and questionnaires.  James 

McKeen Cattell, a student of Wundt, was the first one to use and claim the term “mental 

test.”  Later on E. Thorndike a student of Cattell became the “father of mothern modern 

psychological and educational testing” (Ward, Stoker, & Murray-Ward, 1996, p. 2). 

In the 1900s, Charles Spearman, based on Galton-inspired measures, put forth an 

effort to define a theory for intelligence.  He argued that intelligence was best 

conceptualized as a single, general capacity for conceptualization and problem-solving 

that he called “mental energy” (Humphreys, 1979). He was the first to propose a 
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psychometric definition of intelligence, and because of this, he is considered to be the 

father of classical test theory. He was able to determine that scores on mental tests 

(Galton’s sensory capacity tests) were positively correlated (Deese, 1993).   

Spearman believed that intelligence was a single, unitary quality within the 

human mind or brain.  He called this quality the general factor g, using a new statistical 

technique (factor analysis) that analyzed correlations among variables. Each group of 

tests also tapped a more specific factor that he called s.  The work of factor analysis was 

criticized by Spearman’s major critic, Sir Godfrey Thomson in 1939, by proving 

mathematically that “the patterns of intercorrelation characterized by factor analysis can 

be arrived at by random combinations of unlimited numbers of fundamental causes or 

abilities . . . . A hierarchical order of factors can be derived from random combinations of 

countless underlying abilities” (cited in Deese, 1993, pp. 110).   

Single general intelligence has been supported into the 1990s by researches, such 

as Eysenck and Jensen. Eysenck claims evidence for a biological basis of factor g. 

Eysenck claims that intelligence includes all biological and genetically determined 

intelligence. This intelligence is the one Jensen wants to measure through reaction time, 

because in his view, the essence of g relies on the speed of neural transmissions 

(Reynolds & Fletcher, 2000).  According to Jensen, there is a biological basis for 

differences in an individual’s intelligence that is general, which can be described as 

differences in the effectiveness of processing information in the brain (Plucker, 2003).  

However, this former position has been criticized by Deese (1993), stating that time is an 
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automatic response over which individuals have little control and has nothing to do with 

problem solving.  

At the beginning of the 20th century, Alfred Binet, a French psychologist, became 

the first one to operationalize, quantify, and measure the trait of intelligence through the 

creation of a testing instrument (Gardner, 1993). He changed the view of intelligence 

from sensory capacities to “higher mental processes” (Viens et al., 1997, p. 123), such as 

language and abstraction, in order to get a more accurate assessment of human ability.   

Binet believed that comprehension, reasoning, judgment, and invention were the 

foundations of human mental abilities (Viens et al., 1997).  Binet was then given the 

challenge to identify two groups of children—those who could not learn because of low 

ability and those who would not learn because of poor motivation or other causes. He 

ended up creating the first psychological instrument in 1905 with the help of Theodore 

Simon.  Binet hypothesized that cognitive ability improved with age and believed that 

intelligence was clearly witnessed when people performed complex mental acts.  Because 

of this, the instrument he created to test children was a group of mental puzzles organized 

by the sequence in which children could successfully answer them.  Binet’s objective was 

to identify children’s mental level or age equivalent.  He was not as interested in 

normative comparisons as he was in what each child could or could not do (Viens et al., 

1997). Binet did not believe that intelligence was independent of environmental input; 

thus, his test reflected activities that were most familiar to the children being assessed 

(Viens et al., 1997). Binet’s test was adapted by Lewis Terman around the1930s in the 

United States, who then developed the Standford-Binet IQ scale. Terman and his 
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colleagues linked Binet’s test with the idea that intelligence is an individual’s intrinsic 

inherited trait.   

After Alfred Binet, William Stern, a German psychologist, introduced the term 

intelligence quotient (IQ) to represent a child’s results in comparison to his/her age-

mates.  From then on, IQ became a popular and common term in the 20th century.  Stern 

felt that incongruity between mental and chronological age had different implications for 

children of different chronological ages.  He invented a statistical ratio measurement to 

get rid of decimal points by dividing the intelligence quotient (IQ), which is the child’s 

mental age (MA), by their chronological age (CA) and then multiplied by 100 (Viens et 

al., 1997).  In the 1930s, the United States was going through the process of the industrial 

revolution, associated with increased immigrant populations and the beginnings of mass 

public education (Resnick, 1979).  IQ testing seemed to promise a fair, systematic way to 

assess ability and rank to select and place individuals in industries and schools.  The 

popularity of the standardized tests in the United States led to intelligence being equated 

with performance on short-answer exams, with no grounding in any particular areas of 

expertise; IQ became the synonym for intelligence (Viens et al., 1997). 

Working in Binet’s lab during the 1920s, Jean Piaget, a Swiss psychologist, 

derived a much different view of intelligence that conflicted with most of the ongoing 

research of the time.  He based his theory about intelligence on conservation studies 

where he focused on the general structures of intelligence present in all human beings 

(his work was unlike the work of Simon and Binet, which focused on individual 

differences);  and also on the study of incorrect responses and the reasons why these 
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“wrong” responses were given (Gardner, 1993).  Piaget believed that intelligence is a 

form of adaptation in which each individual creates knowledge through two 

corresponding processes: assimilation and accommodation. He also alleged that as 

children participate and interact with their physical and social surroundings, they 

organize information into groups of interconnected ideas called "schemes".  When 

children face new concepts, they have to assimilate it into an existing group of ideas or 

scheme or create a new scheme to understand it (Wadsworth, 1996 cited in Plucker, 

2003).   

Piaget’s contributions in the field are related to the understanding that language is 

not the only way to measure one’s thinking and knowledge; that intellect is developed in 

stages that are cumulative and irreversible; and that intelligence is contextualized 

(consider in the context of the particular culture observed) and distributed (no restrictive 

to the human skull, but rather involving tools and artifacts). Piaget’s work put forth two 

overlooked aspects of the concept of intelligence: the operations that are common to all 

human beings, and the capacities that differentiate one from another. Piaget’s work was 

not given much attention in the United States until 1960 (Viens et al., 1997). 

  In the 1930s, Louis L. Thurstone of the United States, opposed Spearman’s initial 

g theory.  He argued that g was a statistical object resulting from manipulated 

mathematical procedures. Thurstone defined intelligence as a mental trait, the capacity 

for abstraction, an inhibitory process (Plucker, 2003). He saw intelligence as multi-

dimensional; a person could score high in one dimension or ability and intermediate or 

low in others.  He did not believe in a hierarchy of factors and claimed that intelligence 
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was multidimensional and present in many factors (Viens et al., 1997).  Thurstone used a 

statistical technique he invented, called common factor analysis, to identify these 

dimensions.   

Factor analysis is a procedure that identifies groups of tests that correlate in such a 

way that they seem to share a common dimension.  He created the “ad-hoc procedures 

necessary for wedding linear techniques to the interpretation of test results” (Deese, 1993, 

pp.108).  With this new approach, he was able to show that intelligence does not come 

from a general factor, but in fact comes from seven independent factors that he called 

primary abilities: word fluency, verbal comprehension, spatial visualization, number 

facility, associative memory, reasoning, and perceptual speed (Plucker, 2003). Later his 

theory includes both a general factor g and the seven specific abilities. His work 

established the foundation for researchers to produce different theories of the 

construction of intelligence including hierarchical theories and theories of multiple 

intelligences (Ruzgis, 1994).   

 The most extensive work following Thurstone’s ideas and principles of factor 

analysis was done by J. P. Guilford, who formulated the three-dimensional structure of 

the intellect that produced 120 separate factors or abilities (Deese, 1993).  Guilford was 

convinced that the individual’s ability level was different among people. He also believed 

that intelligence was too complex to only consider a few primary mental abilities and the 

g factor.  Consequently, he helped develop ways to select and classify aircrew members 

by modifying and developing tests using factor analysis (Plucker, 2003). 



 58 

In 1939, Whechsler published a test to measure the intelligence of adult patients.  

He adapted several group subtests of the Alpha Beta batteries for individual 

administration divided into two scales-verbal and performance, the combination of both 

being the full scale, equivalent to g.  He defined intelligence as the comprehensive or 

global capacity of the individual to act purposefully, to think rationally, and to deal 

effectively with his environment, and this test was based on clinical theory.  The patterns 

in the scores were believed to have clinical significance and could be used to diagnose 

disorders.   According to Gardner (1993), this test seemed to be a guide to the best or 

most informative use of test scores, rather than a theory about the scientific nature of 

intelligence.  

Most psychometricians who define intelligence based on factor analyses, have 

argued that there are hierarchical patterns of group of factors even though g still explains 

the inconsistencies in all tests.  Raymond Cattell and John Horn also contributed by 

arguing that there are two broad factors: fluid and crystallized ability.  This theory will be 

explained in greater detail since it is the foundation of the Batería Woodocock-Muñoz: 

Pruebas de Habilidad Cognitiva-Revisada, which is the focus of this study.  Based on 

Horn and Cattell’s theory, John Carroll recently proposed a “three stratum theory” (Viens 

et al., 1997).  In 1993, John Carroll reanalyzed the data from over 400 factor-analytic 

studies of abilities in order to find common themes. He went back to the original data and 

applied a common methodology across all studies to try to solve how to perform a factor 

analysis.  
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This study resulted in a hierarchical model similar to Thurstone’s, with broad 

ability, or general intelligence, at the top, a small number of general factors similar to 

those of the Cattell-Horn model at the second level, and a large number of relatively 

specific factors describing the abilities required for performance on narrower test 

classifications at the third stratum. He proposed a three-stratum theory: Stratum III is g, 

the highest ability; Stratum II includes eight broad abilities, such as fluid and crystallized 

intelligence; and finally, Stratum I factors represent many narrow abilities. 

Gf-Gc theory-underlying theory of Batería Woodcock-Muñoz.  

In 1943, Raymond Cattell proposed the division of cognitive processes into two 

broad classes based on their interaction with experience.  Then in 1966, John Horn joined 

him and together they identified two broad factors: fluid ability and crystallized ability.  

Fluid ability is more representative of g, and crystallized is more accumulated knowledge 

(Horn & Cattell, 1982).  This ability leads to the development of skills and knowledge.  

Crystallized intelligence results from the application of fluid intelligence to life 

experiences.  Both of these abilities are broad-based and general in nature; they were 

given the symbols Gf (general fluid intelligence) and Gc (crystallized intelligence).  

Cattel and Horn argue for a hierarchical relationship among factors, seeing general, 

verbal, or numerical intelligence as presiding over more specific components (Horn, 

1980).    

Gf-Gc theory has its fundamental roots in work developed by psychometricians, 

such as Spearman and Thurstone, in the mid-1900s.  As mentioned earlier, Raymond 

Cattell, in 1943, proposed the division of cognitive processes into two broad classes 
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based on their interaction with experience.  He reviewed the inter-correlations done by 

Spearman and came up with a conclusion that a single factor was not enough to define 

general ability.  Rather, there were two general factors. These factors were confirmed 

with John Horn’s research. In 1966, they identified fluid and crystallized intelligence. 

Fluid intelligence (Gf) is defined as problem-solving processing ability that is largely 

independent of experience.  This ability can be invested in various cognitive activities and 

leads to the development of knowledge and skills.  Fluid intelligence showed its highest 

correlations in performing complex analyses where there was no advantage from 

previous knowledge (Cattell, 1998).  Crystallized intelligence (Gc), which results from 

the application of fluid intelligence to life experiences, was found in cultural 

performances and the use of what one has learned and stored (Cattell, 1998). Contrary to 

fluid intelligence, crystallized intelligence is best measured under circumstances where 

the individual must use concepts and aids representing complex elements of the general 

intelligence of a culture. Crystallized intelligence is manifested by recalling tasks, such as 

verbal comprehension, mechanical knowledge, and reasoning.   

Fluid intelligence occurred in what they call culture-fair intelligence tests. It 

reaches their maximum between the ages of 16 and 21. After this, Gf declines, while Gc 

slowly improves throughout active life (Horn, 1980).   Gf potential is inherited at birth 

and this inherited capacity is invested, along with environmental influences, in the 

development of Gc. Individual differences in environmental opportunities arise 

throughout development, and Gf capabilities build on these opportunities to produce Gc, 

which then fosters further development of Gc.  Gc becomes somewhat independent of Gf 
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as individual differences in environmental influences accumulate.  Gc best predicted 

knowledge and Gf best predicted reasoning (Horn, 1998). 

According to Horn (1998), the Gf-Gc theory has evolved since it was first 

conceived.  The phenomenon referred to human intelligence is a mosaic of many 

cognitive abilities.  The abilities that psychologists have measured probably do not 

represent the entire range of capabilities that constitute human intelligence, but they are a 

good sample. Analysis among the tests that measure intelligence indicated that what these 

tests measure in common are less than 100 dimensions called primary mental abilities.  

Further analyses and descriptions of links to developmental physiological variables 

indicate that fewer than a dozen broad dimensions describe all major kinds of cognitive 

capability.  Scientific understanding has moved away from the idea that intelligence can 

be well represented by a single factor (Horn, 1998).   

Cattell’s early findings and explanations evolved into a theory of several 

capabilities.   Later, Horn (1965), provided evidence that other distinct, broad cognitive 

abilities could be identified besides Gf-Gc.  Horn and Stankvov (1982) identified and 

added auditory processing and quantitative ability.  Recently, Woodcock (1998) 

identified a separate reading-writing ability, Grw.  These factors are at the second stratum 

and are positively correlated.  The list of empirically identified Gc-Gf factors include at 

least nine broad abilities (Woodcock, 1998; Horn, 1998):  

1. Gsm (Short-Term Memory): The ability to hold information in immediate 

awareness and then use it within a few seconds; 
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2. Gc (Verbal-Conceptual Knowledge): Breadth and depth of knowledge, 

including verbal communication, information, and reasoning when using 

previously learned procedures; 

3. Gq (Quantitative Knowledge): The ability to comprehend quantitative 

concepts and relationships and to manipulate numerical symbols; 

4. Grw (Reading-Writing): The ability associated with reading and writing, 

including basic reading and writing skills and the skills required for 

comprehension /expression; 

5. Gv (Visuospatial Thinking): Spatial orientation and the ability to analyze and 

synthesize visual stimuli; 

6. Ga (Auditory Thinking):  The ability to analyze and synthesize auditory 

stimuli; 

7. Glr (Long-Term Memory): The ability to store information and retrieve it later 

through association; 

8. Gf (Novel Reasoning): The ability to reason, form concepts, and solve 

problems that often include unfamiliar information or procedures, manifested 

in the reorganization, transformation, and extrapolation of information;  

9. Gs (Automatic Processing Speed): The ability to rapidly perform automatic or 

very simple cognitive tasks; and 

10. CDS (Correct Decision Speed): Speediness in finding correct solutions to 

problems of moderate difficulty.  
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In this theory, the usage of factor analysis is the foundation for authors’ 

conclusions towards the definition of intelligences.  As it was explained, factor analysis 

helps to identify factors that can be associated with parameters describing an individual’s 

profile of abilities.  Having parameters enables the assessment of the relative amount of 

genetic and environmental sources of variances. Factors represent entities somewhere in 

the organism that function in helping to determine performance on psychological tests or 

in affecting behavior that might be observed in some other way.  Entities are not just 

“things”; they are structured patterns of potential latency in neurons (Carroll, 1997b).  

Factor analysis and structural equation modeling can be used to understand how a small 

number of common factors will explain the co-variability in the performance of different 

tests.  When using factor analysis to study human abilities, many tasks are given to a 

large group of individuals and then a table of correlations between them is set up.  From 

this, clusters or correlation factors are derived (Gardner, 1983).   

Information Processing  

            The theory of information processing is a response in great part to the behaviorist 

position that explains human learning as a passive stimulus-response process (Viens et al. 

1997).  Information processing attempts to explain or understand intelligence by 

identifying the basic components involved in information-processing performance 

(Sternberg, 1986) and the ways in which the brain actively receives, interprets, and 

responds to incoming information (Viens et al. 1997).  It conceives of the human mind as 

a complex cognitive system, similar in some ways to a digital computer. This approach 

believes that task performances can be broken down into micro-processing parts that 
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occur in some kind of continuity.  The main objective of information processing models 

is to identify and describe the group of processes that constitute problem-solving or 

intelligent behavior.  

            According to Gardner (1993), information processing has not been able to help 

the field create a coherent picture of human intellectual abilities. It lacks an articulated 

theory through which to compare and contrast different forms of cognition.  This 

approach does not explain clearly which elements change with development and is non-

biological, which fails to include any explanation of the nervous system.  This model 

only explains a partial picture of the child’s performance by not considering the socio-

cultural context and the influence of society and people on the child’s intellectual 

development (Bodrova & Leong, 1996; Daniels, 20002; Mercer, 2000).  Because all of 

these approaches to define intelligence fail to embrace and acknowledge individuals’ 

cultural values, environmental influence, and biological aspects of the nervous system, 

other theories that fall in the third period emerged.  

Integrative Theories of Intelligence 

These theories base their definition mostly in a broader range of theoretical 

sources including linguistics, psychology, anthropology, sociology, and education.  They 

include theories such as the Sternberg’s Triarchic theory, Pass Model, and Gardner’s 

Multiple Intelligences (Viens et al., 1997) 

Sternberg’s triarchic theory.   

In 1970, Robert Sternberg conducted a series of studies that led him to place 

intelligence in a unified social, psychological, and psychometric context. His theory is 
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called the Triarchic theory because it is composed of 3 sub-theories. These sub-theories  

are:  (1) Contextual theory, which deals with intelligent activity necessary for particular 

environmental contexts, (2) Experimental theory, which deals with the role that 

experience plays on intelligence.  Intelligence is related to an individual’s ability to work 

through novel and automatized tasks.  A major aspect of intelligence is the ability to 

automate or routinize behaviors, and (3) Componential theory attempts to explain how 

problems are solved and information is processed.  There are two central processes: 

knowledge-acquisition components (how we perform tasks), and metacomponents, which 

are engaged to plan, monitor, and evaluate task performance (Gardner, 1993).  

The Das-Naglieri PASS model.  

The authors J. P. Das and Jack Naglieri have divided intelligence into four basic 

processes, basing their theoretical foundation on Luria’s neurophysiological model of the 

brain.  PASS stands for Planning, Attention, Simultaneous Processing, and Successive 

Processing. This model attempts to relate the four processes to specific neurological 

structures or areas of the brain (Gardner, 1993).  

Multiple Intelligences.  

Multiple intelligences theory is based on the work done by Howard Gardner.  This 

theory is a synthesis of evidence from diverse sources, and it defines intelligence as a 

view of cognition that fully accounts for range of roles and abilities valued across diverse 

societies, cultures, and human history (Viens et. all, 1997).  Multiple intelligences theory 

is based on neurological, evolutionary, and cross-cultural evidence.  Based on this 

evidence, Gardner defines the following eight intelligences-- Linguistic, musical, logical 
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mathematical, spatial, bodily-kinesthetic, personal intelligences, intrapersonal 

intelligence, and the last two most recent, naturalistic and spiritual. These eight unique 

forms of thinking, when combined in different manners, result in the range of abilities 

exhibited among human beings (Gardner, 1993). 

In spite of all the work done by the early cognitive researchers, the definition of 

this construct and the need to measure it continues to be challenged by more inclusive 

theories and approaches.  Thanks to these challenges, brain and intelligence have been 

perceived as a complex cultural-based relationship.  What one sees, what one does, what 

one hears, is passed on from previous generations as important cultural values, influence 

the ways in which a person processes information, problem solves, performs a task, or 

places selective value to some activities more than others.  This of course, will differ 

from culture to culture as the intellectual strengths that are important within a cultural 

setting may not be present in another (Gardner, 1993).   

The integration of many different fields in the search for understanding human 

cognition has opened up doors to explain intelligence from a less traditional and less 

Western European culturally-bound definitions.  Current trends of research are focusing 

on investigating differences among cultures and their practices as a base to explain 

differences of performance, as opposed to the traditional view of intelligence, which 

assumes that a person would possess intelligence independent of the culture in which 

he/she lives (Viens et al. 1997).   The implications that this recent body of research has 

on measuring constructs, such as intelligence, in the culturally and linguistically diverse 
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populations are great.  Intelligence is not just an inherited trait equally measurable in 

every individual apart from the influences of language, culture and values.   

Intelligence should be studied including a socio-psycho linguistic view which 

embraces the people, the institutions, and the award mechanisms that render judgment 

about the qualities of individual performances, as defined by Gardner (1993); and more 

as a social, cultural and historical influence on individual cognitive development as 

argued by Vygotzky (1978).  As Dennett (1991) has stated, “Cognitive skills should be 

viewed as not so much the manifestation of the innate hardware of the brain, but more as 

the ways in which the biological material is programmed and reprogrammed through the 

input that arises from specific cultures and use of language.” 

Test Validity 

“Until there is an appropriate accounting of the two variables that most 

significantly and directly influence the resultant validity--developmental 

differences in dual language proficiency and acculturation--fair and equitable 

bilingual assessment will remain quite problematic” (Ortiz & Ochoa, 2005, p. 

166). 

Validity is a widely-used term in the hard and social sciences.  Validity reflects 

the need to trust the legitimacy of scores or the interpretations of an experiment’s results 

as well as the constructs themselves. The field of psychometrics has particularly focused 

on trying to closely represent and measure constructs created by researchers or 

psychologists.  Instruments such as tests, surveys, and questionnaires are the means by 

which these constructs are measured, however, it should be clear that most constructs 
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used in social sciences will never attain the levels of proof or validity demanded in the 

harder sciences (Cronbach, 1989; Nunnally & Bernstein, 1994).  

The initial emphasis of validity was mostly attached to the test instrument itself. 

Cronbach (1949) defined validity as the extent to which a test measures what it claims to 

measure.  Cureton (1950) and Anastasi (1954) proposed that test validity measures how 

well a test does the job for which it is employed to do.  By 1950, there were many types 

of validity defined by researchers.  As a consequence, a committee, integrated by the 

American  Psychological Association, the American Educational Research Association, 

and the National Council on Measurement in Education (Ward, Stoker, Murray-Ward, 

1996) was established to develop standards regarding psychological tests.  

Through this effort, three categories of validity were defined: (1) content validity, 

(2) predictive validity, and (3) construct validity.  Unfortunately, the term validity did not 

change much throughout the years. However, in 1971, Cronbach made an important 

contribution by stating that validation is the process of examining the correctness of a 

prediction or inference made from a test score.  From that point on, validity has become a 

topic of debate and discussion among scholars without their reaching a unified criterion.  

For example, researchers such as Messick (1989; 1995), Shepard (1997), and Cole and 

Moss (1989), discuss a unified definition for the concept of validity instead of a doctrine 

that conceptualizes validity in three parts.  Test validity became a necessary concept for 

development and agreement among psychometricians. It has served the purpose to protect 

tests’ results, making them useful when interpretation of scores is needed.  
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The old concept of validity has taken a different shape in the last years. Validity is 

no longer understood as three separate components, but is conceived as a unitary concept 

composed of different interrelated areas.  The unity of this concept relies on construct 

validity (Messick, 1989, 1995; Shepard, 1993; Gray, 1997; Nunnally & Bernstein, 1994; 

Amastasi, 1986; Nitko, 1996; Brualdi, 1999).  Nunnally & Bernstein (1994) state that 

construct and predictive validity stress correlations among various measures, but content 

validity is based on opinions of various users.  Shepard (1993) states that there is a 

consensus on the unitary theory organized under construct validity. However, there is still 

disagreement on this definition.  For example, researchers such as Hunter and Schmidt 

(1990), state that construct validity is quantitative rather than qualitative, while Cronbach 

& Quirk (1976) argue that it is qualitative.  Pedhazur & Schemelking (1991) argue that 

content validity is not a type of validity at all.  Messick’s (1989b, 1994) definition of 

validity states that four principles must be followed:  

1. Appropriate interpretations; 

2. Appropriate uses; 

3. Appropriate values; and  

4. Appropriate consequences, when asking how valid assessment results are.   

            In spite of the differences in the field, validity refers to the degree with which 

inferences based on test scores are meaningful, useful, and appropriate, as well as to the 

soundness of interpretations and uses of students’ assessment results (Brualdi, 1999; 

Messick, 1994; Nitko, 1996). 
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In this unification of validity, construct validity embraces all of the other forms of 

evidence, being the evidential basis for test interpretation (Messick, 1995).  Messick 

(1995) states that construct validity of score interpretation comes to under-grid all scores, 

not just those related to interpretative meaningfulness, but also the content-and criterion-

related inferences specific to applied decisions and actions based on test scores.  Validity 

becomes a unified concept and the unifying force is the meaningfulness of the 

trustworthy interpretability of the test scores and their actions and implications, namely 

construct validity.  

There are obvious ways in which construct validity supports predictive and 

content validity.  The extent to which an instrument serves prediction functions enhances 

the overall construct validity of the instrument.  Content validity also supports construct 

validity.  The same procedures that are required to ensure content validity are intimately 

related to defining the domain of observables in construct validity (Nunnally & 

Bernstein, 1994). 

Meaning and values are an integral part of validity; also, test use and test 

interpretations are intertwined in the validation process.  Validity and values are one 

imperative, not two, and test validation implicates both the science and the ethics of 

assessment, which is why validity has force as social value (Messick, 1995).  Messick 

argues that all validity may be subsumed under construct validity, which includes uses, 

values, and consequences.  Test bias becomes a major threat to the validity of tests results 

and inferences of scores. 
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Test Item Bias 

“Tests are linguistically biased not because of any inherent 

      psychometric defect, but simply because of the expectations and assumptions 

regarding the comparability of language proficiency that are rarely met when 

working with diverse individuals”  (Ortiz & Ochoa, 2005,  p. 157).  

A unified criterion to define test bias has not been reached among 

psychometricians. However, it can be agreed that test bias is the difference of 

performance between majority and minority groups, or among races, or social classes 

(Anastasi, 1988; McArdley, 1997; Angoff, 1982; Crocker & Algina, 1986).  Even when 

two populations belong to the same race, like in the case of Spanish-speaking individuals, 

tests can be biased against one group or the other, based on what I like to call, “cultural-

linguistic-discourse differential bias.”  From a socio-cultural view, language is 

intrinsically related to culture and it is the tool used to pass on information from 

generation to generation.  Language changes in order to cope with the surrounding 

environment and circumstances of the individual so it is impossible to assume that all 

Spanish-speaking people share the same cultural and linguistic background, and their 

differences in linguistic discourse produce bias in the results.  

Cole and Moss (1989) define bias as differential validity of a given interpretation 

of test scores for any subgroup of test takers.  Camilli, and Shepard (1994) consider item 

bias when “an item is relatively more difficult for one group than the other and the source 

of that difficulty is irrelevant to the test construct” (p. 16).  Howe (1995) states that test 

bias is a kind of invalidity that arises relative to groups.  In general, a test is biased 
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against a particular group if it under-predicts their performance on the criterion of interest 

relative to another group(s).   

Charges of bias appear when a given identifiable group scores low on a test 

relative to another group. Test bias is then the presence of some characteristic of an item 

that results in differential performance for two individuals of the same ability, but from 

different ethnic, sex, cultural, or religious groups. Test bias refers to the concern that 

psychological measures may “work differently” against a particular group of examinees.  

Since construct validity is based on the integration of any evidence that includes content-

and-criterion related evidence, then these biases would affect construct validity of a test 

as it reflects performance for certain groups.   

However, the definition of bias that best suits this work is the one offered by Ortiz 

& Ochoa 2005 as they define bias as, “ . . . more a function of differences in the 

experience between individuals in the norm group and the individuals to whom the test 

may be given” (p. 200).  In order to find this difference, the definition on cultural bias 

provided by Jensen (1974; 1976) will be used. Cultural bias is defined in terms of various 

external and internal criteria.  Internal criteria involve item characteristics which may 

vary statistically between different cultural groups, such as difference in the rank order of 

item difficulties, groups X item interaction, group difference in choice of distractors for 

items answered incorrectly, group difference reliability, item intercorrelation and factor 

loading of test items (Jensen 1974). 

As it has been well established in the literature, test bias may arise from any one of 

the following issues: 
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1. The lack of representation within norm samples of individuals from bilingual 

backgrounds (Figueroa, 2000; Ironson & Subkoviak, 1979; Hills,1976;  Ortiz & 

Ochoa, 2005; Overton,1996; Salvia and Ysseldyke; 1991; Witt, Elliott, Kramer & 

Gresham,1994);  

2. The use of monolingual norms to assess emergent bilingual individual (Figueroa, 

2000; Grosjean, 1989; Ortiz & Ochoa, 2005; Roseberry-McKibbin, 2002);  

3. The language or linguistic demands and the specific cultural-loaded content 

embedded in any given test (Figueroa, 2005; Grosjean, 1989; Hamblenton,1993; 

Nitko, 1983; Ortiz & Ochoa, 2005; Vygotsky, 1978); 

4. Development of testing instruments that intend to measure cognition based on the 

test developers’ own cultural views, beliefs, attitudes, experiences and understanding 

of their world, creating a cultural and experiential gap for this population (Daniels, 

2000; Cole & Cole, 1993; Gardner, 1993; Kauffman, 1994; Ochoa, 2005; Scarr, 

1978; Vygotsky, 1978); and  

5. Test translation since the back-translated English version does not produce 

equivalent and useful instrument making it bias (Figueroa, 2000; Messick, 1995; 

Hambleton & Patsula, 1999).   

Some solutions to test bias towards culturally and linguistically populations were 

proposed: (1) use of native-language normed test, (2) native interpreter or translator, and 

(3) use of non-verbal culture-fair tests, among others (Figueroa, 2000). These practices 

however, have proved to be disadvantageous to bilingual populations.  Zurcher (1998) 

and Nitko (1983) state that the most common forms of test bias are those where the 
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content of the test contains language or illustrations that, at face value, appear to be 

biased against a minority group (content and face validity, or “facial bias”).   

A test contains content bias if any item carries language content that is 

differentially familiar to subgroups of examinees, or if the item structure or format is 

differentially difficult for subgroups of examinees because they are not exposed to the 

necessary experiences.  Sometimes, tests can be biased because they include terms that 

are not commonly used statewide or use terms that have different connotations in 

different parts of the country (Hambleton & Rogers, 1995; Nitko, 1983).  Nitko (1983) 

calls this test content vs. experience differential.  A more in depth description of these 

validity issues follows. 

Validity Threat: Norming Sample- Use of Monolingual Norms 

Hills (1976) and Witt, Elliott, Kramer & Gresham (1994) believe that individuals 

in the norm group have to be fairly compared to the population being tested in order to 

avoid test bias.  One way of assuming that the norms represent the population is to have a 

detailed statement of the population, the procedures of how the samples were drawn from 

the population, and a description of how closely the samples fit the characteristics of the 

population (Hills, 1976).  Overton (1996) assures that “inappropriate standardization 

samples” are a major threaten to test bias. This refers to a major culturally discriminatory 

type of bias, which is: If a group was not originally standardized on a test, it will affect 

item selection.   

Jensen and Green and Draper (cited in Ironson & Subkoviak, 1979) believe that 

norm sampling is a key component of tests that are biased against minority groups.  They 
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believe that the impact of a particular minority group on the test item selection process is 

directly related to the group’s proportion in the test construction sample.  Because of this, 

the final test will tend to be biased against minority groups.  This theoretical rational is 

called genetic-environment.   

In addition, Harrington (1988) talks about under-representation of ethnic groups 

in the standardized and item selection procedures.  However, content and construct bias 

can also be affected if test developers do not come from different ethnic groups.  Experts 

usually tend to take their knowledge for granted and forget how little other people know.  

It is known that some tests, written by content experts, are extremely difficult (Cronbach, 

1971).   

       Harrington (1975, 1984, 1988) believed that the way in which items were selected 

and the procedures of standardization of a psychometric tool created biased tests.  This is 

because test construction uses population–proportionate sampling regarding the major 

ethnic groups. This implies that minority groups have relatively small proportions in the 

test construction sample, which represents minimal impact of minorities on the item 

selection process 

In terms of norming sample when a test is designed to assess bilingual and 

culturally diverse students, Salvia and Ysseldyke (1991) state, “When we test students 

using a standardized device and compare them to a set of norms to gain an index of their 

relative standing, we assume that the students we test are similar to those on whom the 

test was standardized; that is, we assume their acculturation is comparable, but not 



 76 

necessarily identical, to that of the students who made up the normative sample for the 

test” (p.18).  

Some test developers believe that including variables, such as race and ethnicity 

in the norming sample, is enough to justify cultural fairness. However, Ortiz and Ochoa 

(2005) argue that these variables cannot be equivalent to cultural differences or cultural 

stratification, “Stratification in the norm sample, on the basis of race, is not equivalent to 

stratification on the basis of culture” (Ortiz & Ochoa, 2005, p. 158).   

Figueroa (2000) states that there has to be a review of the norms being used in the 

assessment of bilingual students.  He believes that bilingual students should not be 

assessed with tests using norms originating from first and second language monolingual 

populations.  This methodology might not work because bilingual individuals are a 

particular and distinct group of people (Grosjean, 1989) who posses unique mental and 

language processing skills that cannot be compared to monolingual speakers in L1 or L2 

(Figueroa, 2000).  This affects test performance due to the fact that a bilingual brain 

usually switches back and forth from one language to another, according to its needs.  

 A bilingual student with different levels of bilingual linguistic development and 

acculturation cannot be validly compared to a norm of children whose experiences and 

linguistic development is with only one language and one culture. This unique group is 

not only culturally diverse, but also bilingual diverse in terms of levels of ability. 

Bilingual children need norms derived from bilingual norming samples, controlling for 

differential levels of linguistic proficiencies (Figueroa, 2000).  Bilingualism is not the 

sum of two languages, but rather a linguistic unit (Grosjean, 1989).   
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According to Ortiz and Ochoa (2005), the development of native-language tests 

with monolingual native-language norms are as inappropriate for bilingual individuals in 

the United States as are the English-language norms because dual language or bilingual 

development is the most important factor in establishing comparability of performance. 

The use of these norms compromises the validity and fairness of inferences on 

proficiency, performance, or ability of the individuals tested (Flanagan & Ortiz, 2001; 

Ortiz, 2001, 2002; Ortiz and Ochoa, 2005). In the case of Spanish tests, Spanish norms 

are often obtained from monolingual speakers in other countries and their linguistic 

repertoire varies significantly and do not represent the kinds of bilinguals born or raised 

in the United States, who are in the process of acquiring a second language (Roseberry-

McKibbin, 2002).  

Validity Threat: Language/Linguistic Demands 

Many researchers believe that standardized assessment should be relevant to the 

individual’s linguistic knowledge and cultural experiences (Gardner, 1993; Shepard, 

1997; Taylor, 1993; Valdes & Figueroa, 1993; Figueroa 2000; Daniels, 2002; Mercer, 

2000).  In this way, validity for assessing the culturally and linguistically diverse 

populations is not so highly compromised.  Since tests reflect the values of the culture in 

which they are developed, they do not represent independent environmental factors 

(Hanson, 1993).  Because of this, cross-cultural validity in intelligence instruments, for 

example, should be highly questioned. Even when some intelligence theories, such as in 

the case of Gf-Gc, show evidence of cross-cultural validity (McGrew & Flanagan, 1998), 

it is necessary to evaluate the content of the test items and the language content used in 
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tests such as the Batería Woodcock-Muñoz to determine if the tool representing this theory 

is cross-culturally valid for all Spanish-speaking cultures represented in the Southwest 

part of the country.   

Figueroa (1990a) states that, “Tests developed without accounting for language 

differences are limited in their validity and how they can be interpreted” (p. 94). 

Language content in a language-loaded test can be a threat to validity when considering 

diverse minority population test result since students are unfamiliar with the language of 

standardized tests (Gonzalez, 1974 cited in Figueroa, Fradd & Correa, 1989).  The 

interpretation and use of the results may not be a true reflection of one’s cognitive ability, 

but could be the result of language differences.  Language differences on test 

performance are quite similar to the cultural differences experiential backgrounds that 

adversely affect test performance that differ for the children on whom the test was 

standardized and the individuals for whom the test was created (Ochoa & Ortiz, 2005; 

Salvia & Ysseldyke, 1991). 

According to Mercer (2000), language evolves, based on the needs and unique 

circumstances of a specific society.  Linguistic units, words, phrases and clauses mean 

that a specific social group agree together to make them mean as they evolve and  

encounter needs.  Word meanings then, become an infinite variety of meanings that are 

significant to a particular group of people (Mercer, 2000).   

Even though some experts in the fields of linguistics, psychology, and biology 

have suggested that capacity to learn language is innate; children learn to “use” their 

language and their particular social linguistic units in order to survive in their 
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communities, based on their social communities’ needs of communication (Mercer, 

2000). Because language is influenced by society and its evolving needs, it is dangerous 

to assume that all language-speakers of a specific language understand and share the 

same characteristics.  For example, according to Ochoa and Ortiz (2005), “There are 

dialectal differences between Spanish spoken within the United States by Cuban-

Americans in Florida and that spoken by Puerto Ricans in New York or Mexican-

Americans in the Southwest” (p.159). A broader understanding of concepts, such as 

intelligence and language, are important, to understand validity issues in standardized 

tests, such as the Batería Woodcock- Muñoz.   

As Ochoa and Ortiz (2005) argue, the validity in the Batería can be compromised 

as it requires all Spanish-speaking individuals to use language in the same way across all 

cultures in order to measure its intended constructs.  An item may be biased if it contains 

language that is differentially familiar to subgroups of examinees, or if the item structure 

or format is differentially difficult for subgroups of examinees (content bias) (Hambleton 

& Rodgers, 1995). An item may be considered language-biased if it uses terms that are 

not commonly used or if it uses terms that have different connotations in different 

cultures. 

Validity Threat: Test Translation 

Figueroa (2000) states that when a test is translated from one language to another, 

the new translation does not transfer the same component or characteristics of the items 

as intended in the original language.  Words can vary in their item difficulty across two 

languages (Ochoa & Ortiz, 2005). 
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There is the belief that a well-translated test guarantees that the test scores will be 

valid in a second language or culture for cross-language comparative purposes.  

However, Van de Vijver and Poortinga (1997) make the point that not only should the 

meaning of a test be consistent across persons within a language group and culture, but 

that meaning, whatever it is, must be consistent across language groups and cultures. In 

this instance, the test may be equally valid in each language group and culture, but still 

not be suitable for cross-cultural comparisons.  

Hambleton (1993) supports this view stating that when an item does not translate 

well into a second language and equivalent words or phrases are used, it is difficult to be 

accurate.  For example, in one translation/adaptation of an American test, a Canadian 

version became more difficult than the original American test (Hambleton, 1993). 

Little attention has been given to the use of translators or interpreters in assessment.  

However, some doctoral studies have recently focused on this practice and have 

concluded that valid test results cannot come from this procedure (Sanchez-Boyce, 2000).   

One of the most commonly used resources is non-verbal intelligence testing.  This 

practice is criticized by McGrew and Flanagan (1998) because the idea of “non-verbal 

intelligence” leads us to believe that there is such a component of intelligence.  

Psychometric tradition has not yet identified a narrow or broad nonverbal ability of 

intelligence construct.  McGrew and Flanagan (1998) believe that nonverbal tests simply 

describe the same general intelligence construct.  In their words, “Nonverbal tests and 

batteries appear to measure a relatively limited range of cognitive abilities and/or may be 

characterized by redundancy in measurement of certain abilities” (p.436).   
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In addition, even when tests do not use expressive language, they use receptive 

language that can be as influential in performance as expressive language.  McCallum 

and Bracken (1997) support this view arguing that nonverbal tests do not provide that 

much better information than verbal tests and this practice can be confusing and less 

defensible.  Hambleton (1993) states that there is technical evidence that suggests that the 

quality and validity of any test results translated from one language to another is 

compromised due to language and cultural differences.   

In this chapter an extensive review of literature was conducted on intelligence, 

assessment, the implication of assessment for culturally linguistic diverse students, and 

test validity among others.  The next chapter presents the methodology used in the design 

of this study.  
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CHAPTER 3 

METHOD 

Participants 

 The present study was conducted with three groups of students in two different 

countries. One group is comprised of students from Tucson, Arizona, the other two 

sample group of students are from Costa Rica, specifically from San Jose, the capital; San 

Pedro, on the outskirts of San Jose; and Santo Domingo, a provincial town in Heredia. 

The three groups are similar in socioeconomic status and grade level.  The major 

difference is that the group in Tucson, Arizona, constitutes a Spanish-dominant bilingual 

sample (English and Spanish), and the group in Costa Rica is a monolingual Spanish-

speaking sample.  

The first group of students consisted of 61 Spanish-dominant bilingual children of 

both genders from grades 3rd through 5th, in a public school district in Tucson, Arizona. 

The reason for choosing 3rd to 5th graders is because most children are referred for special 

education testing between 2nd and 5th grade (Figueroa, 2000). The students were referred 

by their teachers to the district’s bilingual special education team for evaluation due to 

their low achievement in the general education curriculum.  These students’ cognitive 

and academic abilities were assessed with the Spanish psycho-pedagogical instrument 

Batería Woodcock-Muñoz Revised.  However, for the purposes of this research, only the 

cognitive portion of the Batería Woodcock- Muñoz: Pruebas de Habilidad Cognitiva 

(Batería-R COG) was used as part of the data. 
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Most of these students attend schools located in low income areas of the city and 

according to their socioeconomic status, would be classified as low income students. The 

school district’s team of experts in bilingual assessment (including the researcher who 

worked five years as bilingual diagnostician for the school district) evaluated the 

students, who were selected randomly for the study after receiving parental and district 

permission.  

The second group of students consisted of 59 3rd to 5th grade students from Costa 

Rica, Central America, referred for special education.  The third group consisted of 66 3rd 

to 5th grade students from Costa Rica, Central America, performing at grade level. These 

students came from four different schools in Costa Rica, including both urban schools in 

the capital of San Jose and San Pedro, and provincial schools in the province of Heredia.  

These schools were selected because of their administrators’ and teachers’ willingness to 

participate in the study as well as the low socioeconomic status of the children they serve, 

in order to obtain a sample comparable with the group selected from Tucson, Arizona.   

In each of these Costa Rican schools, students’ cognitive abilities from 3rd, 4th and 

5th grades were assessed with the Batería Woodcock-Muñoz in Memory for Words from 

the Short Term Memory cluster and with Picture Recognition and Visual Memory from 

the Visual Memory cluster.  Costa Rica’s school system does not have the same process 

for special education referrals as that found in schools in Tucson, Arizona.  Therefore, 

each teacher from each of the three grade levels in each of the participating Costa Rican 

schools was asked to select a total of ten students--three to four students who they would 

refer for an evaluation to determine if there was a need for special education services, and 
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another six or seven students who were performing at grade level and for whom there 

were no academic concerns.  Teachers participated in conferencing sessions with the 

researcher, both before and after the testing to ensure that there were no mistakes in 

identifying lower performing students.  They also discussed the identification criteria for 

lower academic performance in Costa Rica to ensure the students matched or were very 

close to the criteria used by teachers in Tucson, Arizona when they referred their students 

for special education testing.  Each teacher, together with the researcher, compiled a list 

of all the low performing students they had identified, as well as a list of the students who 

were performing at grade level and who constituted a control group.  

Examiners 

 In Tucson, Arizona, the examiners included the Bilingual Diagnostic Services 

(BDS) team from the school district that includes the researcher, and two other certified 

special education bilingual diagnosticians.  The services of the BDS team are called upon 

by schools in the district to assess bilingual students who are referred as possible 

candidates for special education support or services. 

In Costa Rica, the researcher (who is, as noted earlier, an experienced bilingual 

diagnostician, and also a Spanish-speaker and Costa Rican citizen) assessed all 125 

students under the same standard conditions for testing that were followed with the 

students in Tucson, Arizona. 

Materials 

The Batería Cognitiva Woodcock-Muñoz Revisada (Batería-R COG) was used to 

measure short-term memory in the Memory for Sentences subtest and visual processing 
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in the Visual Memory and Visual Integration subtests.   The subtests were administered 

and scored according to the manual’s instructions and procedures.  The Batería-R COG 

was selected because it is the most widely-used instrument in the United States to 

determine eligibility for special education bilingual or monolingual Spanish-speaking 

children, based on discrepancies between their cognitive ability and their academic 

performance.   

The materials required to perform this assessment were: the Batería Woodcock-

Muñoz (Tucson students took both the cognitive and the achievement portions, as it is a 

district requirement, though only the cognitive Batería was used for this research--the 

Costa Rican students took the cognitive portion only), the protocols for the Batería-R 

COG, a tape recorder, the Batería’s pre-recorded tape to administer the subtest for short 

term memory, the parents’ written permission, the schools’ written permission (Costa 

Rica only),  approval from the human subject institutional review boards of both the 

University of Arizona and the school district where the data was collected, and a quiet 

room in each of the participating schools.         

Description of  The Batería Woodcock- Muñoz Prueba de Habilidad Cognitiva Revisada 

The Batería Woodocock-Muñoz Prueba de Habilidad Cognitiva Revisada is part of 

The Batería Revisada Woodcock- Muñoz Psico-Educativa en Español.  This battery was 

developed following the same guidelines and characteristics as the English version of the 

Woodcock-Johnson Psycho-Educational Battery.  The Batería Woodcock-Muñoz Psico-

Educativa en Español measures cognitive and academic abilities.  The Cognitive Ability 

Battery (Batería -R COG) consists of 21 subtests that measure the following seven aspects 



 86 

of cognitive function: (1) broad cognitive ability, (2) oral language, (3) reasoning, (4) 

visual-perceptual speed, (5) reading aptitude, (6) mathematical aptitude, and (7) written 

language aptitude.  The Achievement Battery (Batería-R APR) is composed of four 

clusters with a total of 14 subtests that measure academic skills such as: reading, written 

language, mathematics, and broad knowledge skills (Woodcock & Muñoz-Sandoval, 

1996).   

Norming in the Batería 

The norms from the WJ -R COG (English) were used for evaluating test scores on 

the Spanish version through an equating and calibrating process which involved 2,000 

native-Spanish speakers. The population selected to calibrate and equate the Spanish 

language items was chosen from both inside and outside the United States.  The authors 

contend that norms are only valid to the extent that they provide meaningful information 

with which to compare an individual's test performance (Woodcock & Muñoz-Sandoval, 

1996).  Therefore, data needs to be carefully acquired from a sample of the relevant 

population that remains somewhat stable over time.  Providing a norm within the United 

States for Spanish-speakers was limited because of the changing population and growth 

of a second language (Woodcock & Muñoz-Sandoval, 2001).  Their solution was to 

calibrate and equate the test items.  This process then permits performance on tests in the 

Spanish language to be related to similar abilities in the general United States population 

(Woodcock & Muñoz-Sandoval, 1993).  Each test was calibrated and equated with 

approximately 2,000 native Spanish-speakers from Argentina, Costa Rica, Peru, Mexico, 

Puerto Rico and Spain, as well as 1,325 individuals from Arizona, California, Florida, 
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New York and Texas.  There is no information in the Batería’s manual regarding the 

native Spanish-speaker sample’s ages, grades, or socio-economic status.  However, in an 

article written by Fletcher & Sabers (1995), it is stated that stratified random sample data 

was obtained from public and private institutions. 

The authors of the Batería Woodcock-Muñoz reason that the validity of results in 

this Batería are generalizable to the Woodcock-Johnson Battery because the two 

correspond in content and construction (Woodcock & Muñoz-Sandoval, 1996).  The 

Batería manual refers the reader to the Woodcock-Johnson Revised Battery (WJ-R) 

manual for all of the norming information.  However, the norming information provided 

in the WJ-R only addresses the English-speaking population and only details a section 

discussing the variables from the United States English population and norming sample.  

It contains information of census region, community size, sex, race (White, Black, Native 

American, Asian-American and other, Hispanic and non-Hispanic), funding of 

college/university, type of college/university, education of adults, occupational status of 

adults, years of education, household income, labor force, and occupation of employed 

adults.  

In contrast, the Batería’s manual only provides the number of individuals utilized 

in each country and state from the United States.  It does not provide descriptive 

information on foreign and Hispanic individuals regarding their socio-economic status, 

geographical location (rural or urban), gender, race, occupational status of adults, years of 

education, and specific age ranges used for the calibration.  The manual does not explain 

how the participants were selected from different country’s populations. In addition, it is 
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not clear how the samples fit the characteristics of the population except that all the 

participants are native Spanish-speakers.    

Calibration and Translation of the Batería 

The norms from the Woodcock-Johnson Battery in English were used for 

evaluating test scores on the Spanish version through an equating and calibrating process 

which involved 2,000 native-Spanish speakers.  The Rasch model was used to find out 

which items from these banks had a good statistical fit in order to make them part of the 

test (Woodcock & Muñoz-Sandoval, 1996, p. 25).  The intention of using this statistical 

procedure was to discriminate which items were biased against a particular group by 

comparing each group’s item difficulty to the total sample’s item difficulties and only 

chose the items that would fit statistically (Woodcock & Muñoz-Sandoval, 1996, p. 3). 

Woodcock and Muñoz (2001) concur that the Batería was not translated, but 

adapted.  In their opinion, exact translations are usually impossible to achieve and 

adaptation of the test with equivalent translations can accommodate the differences in 

both languages. The test developers of the Batería directed this adaptation/translation task 

because they believed that there is no major language differences between the Spanish-

speaking populations represented.  In their opinion, such language differences are only a 

myth and they argue that there are fewer differences in Spanish-language speaking 

countries than there are within the English language spoken in the United States 

(Woodcock & Muñoz-Sandoval, 2001).  According to Woodcock and Muñoz-Sandoval 

(2001), even though pronunciation can vary among Spanish-speaking countries, this is 

only minor when compared to differences that can be found in English pronunciations 
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within the United States.  In addition, they contend that standard written Spanish has 

relatively few differences between regions.  However, they agree that the vocabulary for 

some common objects does change across countries and could cause misinterpretation 

problems from one country to another.  As this is an important component of a test, they 

decided to provide alternative terminology for test directions and answer keys 

(Woodcock & Muñoz-Sandoval, 2001).   

           The Batería was adapted by creating a "consensus translation" (Woodcock & 

Muñoz-Sandoval, 1992).  Professionals from several parts of the Spanish-speaking world 

were involved cooperatively in item development and test instruction preparation.  The 

publisher also created a board of four consulting editors to review and advise the project 

for item content and Spanish language text.  The examiners who were trained in each 

country were responsible for critically reviewing the test and answer keys for any 

Spanish-language based problems due to regional differences (Woodcock & Muñoz-

Sandoval, 1993).   

AERA et al. (1985) establishes that subject experts have been asked to judge if 

subject-matter items are an appropriate sample of a group of items.  The experience and 

qualifications of the experts should be mentioned, as well as the procedures used to 

obtain consensus among the judges.  However, the test manual does not provide any 

credentials or background information regarding the professionals consulted in each of 

the five foreign countries and the number of professionals involved in this project.   

Hambleton (1993) states that whenever test translations are needed, they are best done by 

people who are skilled in test development and know the principles of writing good test 
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items.  Otherwise, common errors in item writing will occur during the translation 

process.  The Bateria’s manual only states that a group of professionals from several 

regions of the Spanish- speaking world were involved.  The manual does not mention the 

process by which the professionals came to consensus regarding the appropriateness of an 

item or specific test. 

Selected Tests Used in the Study 

               The Tests of Cognitive Ability from The Batería Woodcock-Muñoz used in this 

study are shown in Table 1. 

Table 1  

Tests of Cognitive Ability 

 
 

Broad Cognitive Abilities 
 

Tests that Measure Them 

 
 

Visual Processing (Gv) 

 

Visual Closure  (Tests 5)  and 

Picture Recognition  (Test 12) 

 
Short-term Memory (Gsm) 

 

 
Memory for Sentences (Tests 2 ) 

 
 Short-Term Memory measures the ability to store information in a given 

situation and then retrieve it within a short period of time (Woodcock & Mather, 

1990).  Students were given the Memory for Sentences subtest, which measures 

the ability “to remember and repeat single words, phrases, and sentences 



 91 

presented auditorily by use of a tape recorder” (Woodcock & Mather, 1990, p. 

20).  

 Visual Processing requires fluent thinking with stimuli that are visualized 

in the mind’s eye (Woodcock & Mather, 1990, p.15). These stimuli need not be 

presented visually, although they usually are. Tasks included are:  (1) recognizing 

rotations and reversals of figures, (2) finding hidden figures, (3) identifying 

incomplete or distorted figures, and (4) comprehending spatial configurations.  

This cluster consists of the following sub-tests: 

1. Visual Closure, which measures the “ability to identify a drawing or 

picture that has been altered in one of several ways. The picture may be 

distorted, have missing lines or areas, or have a superimposed pattern” 

(Woodcock & Mather, 1990, p. 21)  

2. Picture Recognition, which measures the ability to “recognize a subset of 

previously presented pictures within a field of distracting pictures. The 

difficulty of the items increases as the number of pictures in the stimulus 

set increases” (Woodcock & Mather, 1990, p. 22). 

 The Batería Woodcock-Muñoz Revisada, like many other standardized 

assessments, follows the basal and ceiling principle.  In this principle, all the 

items in the test are presented in order of difficulty, with the easiest items at the 

beginning and the most difficult items at the end.  For every student tested, a 

number of items will be below the test taker’s ability so that the participant can 

easily respond correctly, and a number of items will be above his or her ability, 
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which will make a correct response much more difficult.  This means that each 

participant has an operating range in which he or she will be able to perform 

accurately and comfortably.   

             According to the test manual, “The operating range is the group of consecutive 

items below which the subject has essentially one hundred percent chance of responding 

correctly to all items (basal level) . . . and above which the subject has essentially zero 

percent chance of responding correctly to any items (ceilings)” (Woodcock & Mather 

1999, p. 41).  In the authors’ words, “The purpose of basal and ceiling rules is to limit the 

span of items administered, but still to be able to estimate, with high probability, the 

score that would have been obtained if every item in a test were administered” 

(Woodcock & Mather, 1990, pp. 34). However, the use of basal and ceilings require that 

the items are correctly ordered in terms of difficulty; hence, the importance of this 

research. 

Procedures   

The process of assessment followed the standards and guidelines required by the 

Batería Woodcock-Muñoz manual.   The manual requires the examiner to be 

knowledgeable about testing procedures and testing interpretation.  Testing is to be in a 

quiet, comfortable room and with good ventilation and lighting, but without auditory or 

visual distractions.  The room must have at least one table and two chairs.  The examiner 

sits diagonally across from the test taker at the corner of the table. Using the easel format 

test book, the examiner can see the participant’s test page as well as the examiner’s 

instruction page (which are on opposite sides of the easel), and can point to all parts of 
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the test taker’s test page, control the tape player, and mark responses in the test protocol 

out of the test taker’s view.  The test book should be in front of the participant blocking 

his/her view from what the examiner is marking so that the test taker is only able to view 

the test taker’s testing page. 

The examiner begins the testing by establishing rapport with the test taker and 

making sure he or she is comfortable enough to perform well during the testing.  The 

examiner begins each test such as Memory for Sentence and Visual Integration, for 

example, by going to the first page after the tabbed page and reviewing the first step 

presented in that page.  The examiner reads aloud the exact wording of the instructions 

provided on the examiners’ pages.  If the directions are not followed exactly, the 

standardization procedures are violated.  This page contains specific instructions and 

describes procedures, including first steps, such as whether to provide an example item, 

or to go to an appropriate starting point in the test for that particular individual in order to 

obtain basal and ceiling levels 

For each item, the examiner allows reasonable time for the student to respond and 

then moves on to the next item, even if the examiner feels sure the student would have 

answered correctly if given extra time.  Allowing that extra time constitutes a violation of 

the standardization.  Each student in the study, whether in Tucson or in Costa Rica, was 

evaluated individually, in a small, bright, quiet room.  The instructions presented were 

the same for all the participants, and the examiners followed the script provided for each 

test.  Instructions and procedures were not altered in any way for any of the participants.  

The researcher and diagnosticians built a rapport with the participants prior to starting the 
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evaluation.  The students in Tucson, as part of the district assessment, were told their 

teachers wanted to find out more about their learning styles, and whether there was a 

need to provide more support in their learning process.  Because of this, they were going 

to be asked to solve some problems using different areas of their brain (cognitive tasks 

measured by Batería R-COG), and also to do some exercises in reading, writing and math 

(academic achievement tasks measure by Batería R-Achievement).   

The students in Costa Rica were told they had been selected by their teacher to 

participate in a comparative research study in which they needed to use their memory and 

visual processing abilities to complete some exercises that would be presented by the 

researcher.  Consent forms were sent home prior to testing and only the students who 

brought back signed parental and child consent forms were included in the study (the 

child also had to consent in writing before he or she could be tested).  The Tucson sample 

students’ parental consent forms for evaluation had been signed when the participants 

were initially referred for testing by their teachers.  This practice is part of the mandated 

procedure followed by the school district whenever a student is referred for special 

education testing.  However, for the purpose of this study, parents’ and children’s 

consents for their data to be released to the researcher were obtained only after the school 

district approved the study.  

Data Analysis  

The analysis of the data is based on the transformed difficulty method (Ironson & 

Subkoviak, 1979) to conduct item analysis.  The transformed difficulty method 

investigates the differences in item difficulty across different groups (Angoff & Ford, 
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1973; Jensen, 1979).  Item difficulty is simply the percentage of students taking the test 

who answer the item correctly. The proportion of the group passing an item is 

represented as p and it is an index of item difficulty (Crocker & Algina, 1986). The 

difficulty of each item is calculated by simply dividing how many examinees answer 

correctly by the total number of examinees (Ironson & Subkoviak, 1979) and multiplying 

that figure by 100. This index will range from 0 to 1.00: 

Difficulty level of item = Number of examinees answering correctly     X   100 

                                                 Total number of examinees 

The item difficulty, or p-value, is computed separately for each item for each one 

of the groups compared.  P-values are used to compare the percentage of students from 

each sample group getting an item correct to determine and whether the item order of 

difficulty was the same for all three sample groups. Each item’s p-value  is calculated for 

each of the sample groups.  The higher the p-value, the easier the item; the lower the p-

value, the more difficult the item.   

If rank order of difficulty of items, as indicated by p-value, is significantly 

different in two populations, then the internal criterion of test-bias is evident (Jensen, 

1974; Miele, 1979).  The advantages of using p-value  is that difficulty is not defined as 

an intrinsic characteristic of the test item, but rather as the relationship between those 

who take the test and the frequency with which they choose the right answer.  In addition, 

difficulty becomes a characteristic of the item and the sample taking the test.  It also 

provides a universal measure of test item difficulty that can be compared across different 

areas taken by the same sample group, and it is accurate in how test scores differentiate 
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among different sample groups of students (Matlock-Hetzel, 1997).  The rank order of 

these items p-values are compared for the three groups and the degree of similarity 

between the groups is assessed by means of the correlation between the p-values (Jensen, 

1976).   

According to Jensen (1974) Cultural bias could be defined in terms of various 

external and internal criteria.   Internal criteria involve item characteristics which may 

vary statistically between different cultural groups such as, difference in the rank order of 

item difficulties among two groups, groups X-item interaction, group difference in choice 

of distractors for items answered incorrectly, group difference reliability, item 

intercorrelation and factor loading of test items (Jensen, 1974).  For the purpose of this 

study, item characteristics which may vary statistically between different cultural groups 

such as and difference in the rank order is used to determine cultural bias. In addition, the 

cut off rules, such as basal and ceiling used in the Batería Woodcock-Muñoz (Batería-R 

COG), are analyzed based on p-value results.    

In summary, this chapter presented the rational of the statistical methodology used 

in this research.  The next chapter explains the results obtained from this analysis and will 

establish the basis for the conclusions and findings.  
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CHAPTER 4 

RESULTS 

P-Value Analysis  

One hundred twenty-five (N = 125) students from Costa Rica, (N = 59 students 

referred for special education; N = 66 students at grade level) and 61 (N = 61) students 

from Tucson, Arizona were administered the Batería Woodcock Muñoz: Pruebas de 

Habilidad Cognitiva Revisada--Memory for Sentences, Visual Integration, and Picture 

Recognition tests.  The number of Tucson participants is 61 for the Visual Integration 

test, and 55 for the Picture Recognition test, since these tests were not administered by 

the other diagnosticians in the district.   

This cross-cultural population was examined to determine if these tests are cross-

culturally valid as suggested by the test designers.  The analysis is based on the 

transformed difficulty method (Ironson & Subkoviak, 1979).  The transformed difficulty 

method investigates the differences in item difficulty across different groups (Angoff & 

Ford, 1973; Jensen, 1979).  Item difficulty is a group dependent measurement. The item 

difficulty, or p-value, the proportion of individuals getting an item correct is computed 

separately for each item for each one of the groups compared (Ironson & Subkoviak, 

1979).  If rank order of difficulty of items, as indicated by p-value, is significantly 

different in two populations, then the internal criterion of test-bias is evident (Jensen, 

1974; Miele, 1979).   

As discussed in Chapter 3, according to the test authors’ description (Woodcock, 

1999), the Batería Cognitiva Woodcock-Muñoz was designed and standardized by using 
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basal and ceiling rules.  Basal and ceiling allow the opportunity to estimate the score that 

would have been obtained by the test taker as if every item was administered.  In order to 

be able to obtain basal levels and ceilings, all items should follow an ordered difficulty 

level corresponding to item p-values that range from 1.00 (easier) to .00 (more difficult).  

If the presented items are not in order of difficulty, then the test becomes an invalid 

source of information resulting in an over or under estimation of the participant’s ability.  

In addition, if the cutoff or discontinue rules (basals and ceilings) do not match the order 

of item difficulty for all individuals tested, regardless of origin, then the testing results 

cannot be generalized for the populations compared because the test is invalid for that 

comparison.  According to this principle, analysis of the items’ p-values will show 

whether the order of item difficulty fulfills the test developers’ intention that the 

difficulty levels are the same for all three groups tested.  

P-Value Memory for Sentences Test--Short Term Memory 

Table 2 and Figure 1 represent the percentages passing each item (p-value) on the 

Short Term Memory test of the Batería Cognitiva Woodcock-Muñoz for the Tucson special 

education group (N = 61), the Costa Rican special education sample (N = 59), and for the 

Costa Rican grade level group (N = 66).
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Table 2 

P-values of Items in Memory for Sentences Test -Short Term Memory 
 
 

 N 

Mean 

Tucson 

Special 

Educatio

n N 

Mean 

Costa Rica 

Special 

Education N 

Mean 

Costa Rica 

Grade 

level 

 

Memory for 

Sentence, Item 1 

61 1.00 59 1.00 66 1.00 

STM2 61 1.00 59 1.00 66 1.00 

STM3 61 1.00 59 1.00 66 1.00 

STM4 61 .98 59 1.00 66 1.00 

STM5 61 1.00 59 1.00 66 1.00 

STM6 61 .99 59 1.00 66 .99 

STM7 61 .99 59 1.00 66 1.00 

STM8 61 .99 59 1.00 66 1.00 

STM9 61 .99 59 1.00 66 1.00 

STM10 61 .99 59 1.00 66 1.00 

STM11 61 1.00 59 1.00 66 1.00 

STM12 61 .94 59 1.00 66 1.00 

STM13 61 .99 59 .99 66 1.00 

STM14 61 .96 59 1.00 66 1.00 

STM15 61 .90 59 1.00 66 1.00 

STM16 61 .91 59 .96 66 1.00 
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Table 2 (continued) 

 N 

Mean 

Tucson 

Special 

Educatio

n N 

Mean 

Costa Rica 

Special 

Education N 

Mean 

Costa Rica 

Grade 

level 

STM17 61 .76 59 .98 66 1.00 

STM18 61 .70 59 .94 66 .99 

STM19 61 .54 59 .87 66 .91 

STM20 61 .41 59 .67 66 .78 

STM21 61 .32 59 .83 66 .96 

         STM22 61 .31 59 .91 66 .96 

STM23 61 .09 59 .50 66 .58 

STM24 61 .08 59 .44 66 .65 

STM25 61 .01 59 .24 66 .43 

STM26 61 .01 59 .10 66 .30 

STM27 61 .00 59 .00 66 .04 

STM28 61 .00 59 .00 66 .03 

STM29 61 .00 59 .00 66 .00 

STM30 61 .00 59 .00 66 .00 

STM31 61 .00 59 .00 66 .00 

STM32 61 .00 59 .00 66 .00 
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Figure 1.  Memory for sentences test. 

Figure 1 shows the p-values for all 32 items with each group.  When the groups 

are compared to see differences in item p-value (percent passing an item correct), they 

are found to be highly similar for both Costa Rican populations, but remarkably different 

when compared with the Tucson special education group.  Table 2 shows the rank order 

of item difficulty p-values between the three groups. The p-values decrease very 

regularly and their rank order corresponds closely to the order of the item for the Tucson 
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special education group.  However, as shown in Figure 1, the profiles of percentages are 

different for both Costa Rican groups.  These dissimilarities in the rank order of item 

difficulty are evidence of culture bias for the two latter groups (Jensen, 1974).  The items 

that differ markedly in rank order of difficulty for both Costa Rican groups are in 

particular, Items 20, 23, and 25.   

The different ordering of p-values for both Costa Rican groups affects the 

enforcement of cut off rules across these two groups, based on the assumption that items 

are ordered from the easiest to the most difficult.  As explained above, this is not the case 

for the Tucson special education group. The items are ranked according to decreased 

level of difficulty and the cut off rules are valid for this population.  However, even when 

the rank order of item difficulty is correct for this group, the Tucson group has a lower 

percentage passing items after Item 16, “El día esta nublado” [The day is cloudy].  

For this group, there is a drastic drop in performance in two consecutive items--16 

and 17.  Item 16, with a p-value of .91, is followed by Item 17, “La calle angosta del 

pueblo” [The narrow street of the little town], with a p-value of .76.  This indicates, that 

for the Tucson group, item difficulty drops considerably from a fairly easy item to a more 

difficult one.  After Item 17, items are less familiar or more difficult for this population, 

since a fewer percentage of participants scored the items correctly when compared to 

both Costa Rican groups, as shown in Table 2.  

  The vocabulary used in the phrases to be repeated and the syntax of sentences in 

this test items, may not be part of the bilingual and bicultural Tucson group’s daily 

linguistic repertoire. Some examples of these phrases are in Items 18, “El niño había 
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perdido su boleto” [The boy had lost his ticket], 19, “En el mercado tienen muchas clases 

de alimentos” [There are many kind of foods in the supermarket], 20,“Mis abuelos pasan 

sus vacaciones en la playa” [My grandparents spend their vacations at the beach], and 21, 

“En la ciudad hay gran variedad de edificios” [There is a variety of buildings in the city].  

According to many researchers (Daniels, 2002; Mercer, 2000; & Vygotsky, 

1978), language is shaped by the cultural influences to which students are exposed. 

Language is a tool used as part of the process of understanding one’s cultural rules, forms 

of interaction, language configurations, structure, grammar, and usage. Spanish language 

and vocabulary are not the same for all Spanish-speaking populations (Ochoa & Ortiz, 

2005).  Linguistic competencies change from one culture to another and the language 

usage is linked to one’s interaction with people in their social context of life (Mercer, 

2000). Word meanings then, become an infinite variety of meanings that are related 

specifically to a particular group of people (Mercer, 2000).  Even though some experts in 

the fields of linguistics, psychology, and biology have suggested that the capacity to learn 

language is innate; children learn to use their language and their particular social 

linguistic units in order to survive in their communities, based on their social 

communities’ needs of communication (Mercer, 2000). People learn to use local, 

specific, culturally-bound versions of a communication system that differentiates their 

specific social group (Bodrova & Leong, 1996; Daniels, 2002; Mercer, 2000).  

As a result then, this may create a gap between test content and participants 

experience (Figueroa, 2000; Hambleton, 1995; Nitko, 1983) which influences test results.  

I call this gap, “cultural-linguistic-discourse differential bias.”  Figueroa (1990a) states 
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that, “Tests developed without accounting for language differences are limited in their 

validity and how they can be interpreted,” (p. 94). Language content in language-loaded 

tests can be a threat to validity when considering diverse minority population test results.  

The interpretation and use of the results may not be a true reflection of one’s cognitive 

ability, but rather the result of language differences.  Language differences on test 

performance can be as detrimental as the cultural differences experiential backgrounds 

that adversely affect test performance when the test was created for a group of children 

that has not been included in the test’s standardization procedure (Ochoa & Ortiz, 2005; 

Salvia & Ysseldyke, 1991). 

Results seem to indicate that in this test, the items are biased against the Costa 

Rican populations and that the standardization of cut off rules is then invalid to measure 

short term memory for these two groups.  It is uncertain if the items not tested beyond 

ceiling items were easier or more difficult since the cut off rule assumes that all items 

after ceiling rules are difficult.  Even though the rank item order of difficulty is more 

consistent for the Tucson sample, this population performance is lower than both Costa 

Rican groups.  It can also be argued that because the items’ p-values for the Costa Rican 

samples are closer in value than to the p-values of the Tucson sample, language 

commonalities and culture account for larger variance than education status, whether 

special education or not. 

Table 3 and Figure 2 depict the passing percentages of each item (p-value) on the 

Visual Memory test of the Batería Woodcock-Muñoz: Pruebas de Habilidad Cognitiva- 
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Revisada for the Tucson special education group, the Costa Rican special education 

group, and the Costa Rican grade level groups. 

P-Value for Visual Integration Test 

Table 3 

P-values of Items in Visual Integration 

Visual Integration 

Item number N 

Mean 

Tucson 

Spec. 

Education N 

Mean 

Costa Rica 

Spec. 

Education N 

Mean 

Costa Rica 

Grade level 

 

VI1 

 

60 

 

1.00 

 

59 

 

1.00 

 

66 

 

1.00 

VI2 60 1.00 59 1.00 66 1.00 

VI3 60 1.00 59 1.00 66 1.00 

VI4 60 1.00 59 1.00 66 1.00 

VI5 60 1.00 59 1.00 66 1.00 

VI6 60 1.00 59 1.00 66 1.00 

VI7 60 .98 59 1.00 66 1.00 
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Table 3 (continued)     

Visual Integration 

Item number N 

Mean 

Tucson 

Spec. 

Education N 

Mean 

Costa Rica 

Spec. 

Education N 

Mean 

Costa Rica 

Grade level 

       

VI8 60 1.00 59 .98 66 1.00 

VI9 60 1.00 59 1.00 66 1.00 

VI10 60 .96 59 1.00 66 1.00 

VI11 60 1.00 59 .98 66 1.00 

VI12 60 1.00 59 1.00 66 1.00 

VI13 60 .98 59 1.00 66 1.00 

VI14 60 1.00 59 1.00 66 1.00 

VI15 60 1.00 59 1.00 66 1.00 

VI16 60 1.00 58 .96 66 1.00 

VI17 60 .91 59 .94 66 .95 

VI18 60 .63 59 .00 66 .03 

VI19 60 1.00 59 .96 66 1.00 

VI20 60 .95 59 .94 66 .96 

VI21 60 .98 59 .94 66 .98 

VI22 60 1.00 59 .98 66 1.00 

VI23 60 .95 59 1.00 66 1.00 

VI24 60 .81 59 .44 66 .40 

VI25 60 .96 59 .84 66 .89 

VI26 60 .35 59 .38 66 .43 

VI27 60 .76 59 .71 66 .84 
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Table 3 (continued) 

Visual 

Integration 

Item number N 

Mean 

Tucson 

Spec. 

Education N 

Mean 

Costa 

Rica Spec. 

Education N 

Mean 

Costa 

Rica 

Grade 

level 

       

VI28 60 .31 59 .40 66 .37 

VI29 60 .56 59 .62 66 .75 

VI30 60 .66 59 .79 66 .86 

VI31 60 .40 59 .44 66 .57 

VI32 60 .58 59 .25 66 .30 

VI33 60 .20 59 .33 66 .25 

VI34 60 .46 59 .58 66 .65 

VI35 60 .31 59 .42 66 .53 

VI36 60 .53 59 .37 66 .50 

VI37 60 .06 59 .08 66 .11 

VI38 60 .00 59 .03 66 .04 

VI39 60 .04 59 .03 66 .04 

VI40 60 .06 59 .15 66 .09 

VI41 60 .01 59 .00 66 .09 

VI42 60 .07 59 .07 66 .04 

VI43 60 .00 59 .00 66 .00 
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Table 3 (continued) 

Visual 

Integration 

Item number N 

Mean 

Tucson 

Spec. 

Education N 

Mean 

Costa 

Rica Spec. 

Education N 

 

Mean 

Costa 

Rica 

Grade 

level 

       

VI44 60 .03 59 .01 66 .00 

VI45 60 .01 59 .00 66 .00 

VI46 60 .00 59 .03 66 .00 

VI47 60 .00 59 .00 66 .01 

VI48 60 .00 59 .00 66 .00 

 

The results of data analysis presented in Table 3 and Figure 2 show that for the 

three groups, Tucson special education, Costa Rican special education, and Costa Rica 

grade level, items differ markedly in rank order of difficulty.  This result affects the cut 

off rules since these rules establish the passing score that is valid to measure visual 

integration cognitive ability in different individuals, regardless of culture.  Use of these 

cut off rules is based on an assumption that all items follow an ordered difficulty level 

corresponding to item p-values that range from 1.00 (easier) to .00 (more difficult).  

According to the test author, “The operating range is the group of consecutive items 

below which the subject has essentially one hundred percent chance of responding 

correctly to all items (basal level),
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and above which the subject has essentially zero percent chance of responding correctly 

to any items (ceilings)” (Woodcock & Mather, 1999, p. 41). Basal levels and ceilings 

limit the number of items administered, allowing the examiner to estimate the score that 

would have been obtained if every item in a subtest was administered.  

In spite of the fact that this test was not found valid, it is important to mention that 

the items that appear to be biased, since they differ greatly in p-values, are: Item 18 

(block), Item 24 (wagon) and Item 32 (cowboy boot).  These items are harder for all the 

Costa Rican groups, and Item 30 (incomplete rose) is harder for Tucson students.  The 

reason for this could be that the Costa Rican populations are not familiar with any of 

these three objects as they are not part of their cultural background, knowledge, or daily 

life experiences.  The Tucson special education students are not as familiar with roses 

and rose gardens as the Costa Rican participants, since this flower is not a desert flower.   
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Figure 2.  Visual integration. 
 

Table 4 and Figure 3 portray the passing percentages of each item on the Picture 

Recognition test of the Batería Cognitiva Woodcock-Muñoz for the Tucson special 

education, Costa Rica special education, and Costa Rica grade level groups. 

 P-Value for Picture Recognition Test 

Table 4 

P-values of Items in Picture Recognition Test 
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 N 

Mean 

Tucson 

Spec. 

Education N 

Mean 

Costa 

Rica 

Spec. 

Education N 

Mean 

Costa 

Rica 

Grade 

level 

Picture 

Recognition, 

Item 1 

 

 

55 

 

 

1.00 

 

 

9 

 

 

1.00 

 

 

66 

 

 

1.00 

PR2 55 1.00 59 .98 66 1.00 

PR3 55 1.00 59 1.00 66 1.00 

PR4 55 .98 59 1.00 66 1.00 

PR5 55 .89 59 .83 66 .90 

PR6 55 .92 59 .96 66 .98 

PR7 55 1.00 59 .96 66 1.00 

PR8 55 .94 59 .94 66 .90 

PR9 55 .90 59 .86 66 .92 

PR10 55 .87 59 .91 66 .96 

PR11 55 .67 59 .57 66 .63 

PR12 55 .63 59 .77 66 .86 

PR13 55 .81 59 .76 66 .86 

PR14 55 .32 59 .23 66 .36 

PR15 55 .12 59 .13 66 .22 

PR16 55 .27 59 .38 66 .27 
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Table 4 (continued) 

Picture 

Recognition N 

Mean 

Tucson 

Spec. 

Education N 

Mean 

Costa 

Rica 

Spec. 

Education N 

Mean 

Costa 

Rica 

Grade 

level 

       

PR17 55 .32 59 .22 66 .22 

PR18 55 .63 59 .52 66 .62 

PR19 55 .17 59 .18 66 .21 

PR20 55 .50 59 .71 66 .83 

PR21 55 .05 59 .08 66 .09 

PR22 55 .32 59 .29 66 .33 

PR23 55 .18 59 .35 66 .33 

PR24 55 .18 59 .20 66 .27 

PR25 55 .14 59 .24 66 .21 

PR26 55 .11 59 .08 66 .29 

PR27 55 .03 59 .10 66 .12 

PR28 55 .05 59 .12 66 .09 

PR29 55 .07 59 .03 66 .07 

PR30 55 .17 59 .04 66 .15 
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Table 4 and Figure 3 show a similar pattern; the rank order of items is dissimilar 

for all three groups tested.  Item rank order in Figure 3 shows how difficult items are 

mixed with easier items throughout the test. The ordering problem of this test makes 

discontinue (cut off) rules inappropriate, and as a result, the test scores are invalid for 

these three populations.  The basal and ceilings rules cannot be applied equally to the 

three comparative groups as was the case of the Visual Integration 

test

Figure 3.  Picture recognition.   
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The data analyzed are influenced by basal and ceiling rules as it has been stated 

previously in this chapter.  Items below the basal were given full value assuming that 

those items were too easy for the test taker, and they were scored as correct.  Items above 

the ceiling were given scores of zero for each participant, assuming that after ceiling, all 

the items were too difficult for the test taker.  Because the items are mis-ordered, some of 

those impute values are incorrect; thus, the mis-ordering of items is most likely worse 

than the data shows.  A major concern with these results is that p-values will continue to 

change if the test was administered to a different sample group.  In order to get valid 

results and true ability measurement for each group, it would be necessary to do a study 

that does not follow standardized testing procedure and does not use basal and ceilings 

cut off rules.  

In summary, this chapter presented and explained the findings of the analysis.  

The following chapter will discuss the implications of these findings, the conclusions, the 

limitations of the study and the need for future research.  
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CHAPTER 5 

DISCUSSION 

This study was designed to investigate whether the Test of Cognitive Ability 

Batería Woodcock-Muñoz Revisada is a valid cross-cultural tool to measure the cognitive 

ability of culturally diverse monolingual and bilingual Spanish-speaking populations.  As 

previously stated in the “Review of Literature” chapter 2 of this dissertation, the over-

representation of bilingual students in special education classrooms (Artiles & Trent, 

1994; Cummings, 1983; Figueroa, 1989; Ochoa & Ortiz, 2005; Scharg, 2000; Taylor, 

1993), and the usage of scientific methods, such as standardized testing for placement 

purposes, have raised questions of validity and reliability (Bateman, 2005; Figueroa, 

2005; Keogh, 2005; Kersting, 2005).  

In order to determine whether the Batería Woodcock-Muñoz is a cross-cultural 

valid tool for Spanish-speaking children, as was the intention of the test developers 

(Woodcock & Muñoz-Sandoval, 2001), the item p-value differences in each subtest were 

compared in three different subtests of cognitive ability from the Batería Woodcock-Muñoz 

(Memory for Words, Picture Recognition, and Visual Memory) between three  Spanish-

speaking groups from two different countries.  Item difficulty p-values (percent 

answering each item correctly) were estimated for all items for each subtest to detect if a 

major item difficulty order difference existed between Spanish-speaking groups that 

could be indicative of internal criteria of test bias (Jensen, 1974; Miele, 1979).   

The first group consisted of 61 female and male Spanish-dominant bilingual children 

in 3rd to 5th grade that were referred for special education services in a public school 



   116 
 

district in Tucson, Arizona.  The second group tested included 59 female and male 

Spanish monolingual children in the 3rd to the 5th grade referred for special education 

enrolled in public schools of Costa Rica.  The third group tested included 66 female and 

male Spanish monolingual children in the 3rd to 5th grade performing at grade level.  

The research questions addressed in this study were the following:  

1. Is the item difficulty level of the Memory for Sentences subtest of Cognitive 

Abilities from the Batería Woodcock-Muñoz higher for (a) Bilingual/ELL  

Spanish-speakers referred for special education services in Tucson, Arizona,  (b) 

native Spanish-speakers from Costa Rica referred for special education services or 

(c) native Spanish-speakers from Costa Rica performing at grade level? 

2. Is the item difficulty level of the Visual Integration and Picture Recognition 

subtests of the Woodcock-Muñoz Cognitive Batería lower for (a) Bilingual/ELL 

Spanish-speakers referred for special education services in Tucson, Arizona,  (b) 

native Spanish-speakers from Costa Rica referred for special education services or 

(c) native Spanish-speakers from Costa Rica performing at grade level? 

3. Which of the following three groups scored the highest in the Memory for 

Sentence, Visual Closure, and Picture Recognition Tests of Cognitive Ability 

Tests from the Batería Woodcock-Muñoz (a) Bilingual/ELL Spanish-speakers 

referred for special education services in Tucson, Arizona (b) native Spanish-

speakers referred for special education services from Costa Rica or (c) native 

Spanish-speakers from Costa Rica performing at grade level?   

 



   117 
 

Research Question 1 

Is the item difficulty level of the Memory for Sentences subtest of Cognitive 

Abilities from the Batería Woodcock-Muñoz higher for (a) Bilingual/ELL  

Spanish-speakers referred for special education services in Tucson, Arizona, (b) native 

Spanish-speakers from Costa Rica referred for special education services or (c) native 

Spanish-speakers from Costa Rica performing at grade level? 

When comparing the item p-values calculated for the Memory for Sentences test 

among the three groups, the item order difficulty for both Costa Rican populations was 

found to be dramatically similar, and remarkably different from the Tucson special 

education group.  There were two major findings in this analysis.  First, for the Tucson 

special education group, the p-values decreased regularly, and the rank order 

corresponded to the order of the test items difficulty.  However, for the Costa Rican 

samples, the test items were out of difficulty order and did not correspond to the test item 

order of difficulty, especially for 3 items (20, 23, and 25).  These items created a data 

spike by being located among either easier or more difficult items in the test item 

difficulty order.   

The different ordering of p-values for both Costa Rican groups affects the 

enforcement of cut off rules across these two groups, based on the assumption that items 

are ordered from the easiest to the most difficult.  As a result, the test developers’ cut off 

rules make it invalid for both Costa Rican populations, but not for the Tucson special 

education group. It is uncertain if the items not tested beyond ceiling items were easier or 

more difficult since the cut off rule assumes that all items after reaching ceiling rules will 
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be too difficult for the student. These findings suggest that practitioners in Costa Rica and 

other Latin American countries must be cognizant of test validity limitations and the use 

of this test when evaluating Costa Rican students’ cognitive ability.  

Even though the rank order of item difficulty is remarkably different between the 

Costa Rican groups and the Tucson group, as indicated by p-values, it cannot be 

concluded that there is an evidence of test bias as initially suspected (Jensen, 1974; 

Miele, 1979).  The test is invalid for both Costa Rican populations not due to the 

difference of p-value, but due to the item order difficulty and the consequent enforcement 

of the cut off rules properties of the test.  If the items are out of order for one population 

but not for the other, the cut off rules become sample dependent, making this subtest 

invalid cross-culturally.  After a thorough search of the literature, there are not many 

studies found that question the assumption of the cutoff rules in the norming procedures.   

This analysis shows that cut off rules become sample dependent for bilingual and 

monolingual populations that differ from the norming sample.  Many researchers 

(Figueroa, 2000; Grosjean, 1989; Ortiz & Ochoa, 2005; Roseberry-McKibbin, 2002) 

have been concerned about the threat to validity when monolingual norms are used to 

assess emergent bilingual individuals.  This research confirms that creating combined 

bilingual/monolingual norms to evaluate emergent bilingual students and monolingual 

students affects the validity of the results since the norms appear to differ for each group.  

The second major finding of Question 1 was that even though the item p-value 

analysis showed correct rank order of item difficulty for the Tucson group sample, (and 

the cut off rules do not affect this group), this group sample p-values per item were lower 
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than the comparative groups after Item 16, “El día esta nublado” [The day is cloudy].  

After Item 16, the  item p-value drops drastically from 0.91 in Item 16 to 0.76 in Item 17, 

“La calle angosta del pueblo” [The narrow street of the little town].  For the Costa Rica 

groups, item p-value drops after Item 22 with p-values of 0.91 for the special education 

group,  and 0 .96 for the grade level group.  This analysis showed that a higher 

percentage of participants tested from both Costa Rican groups obtained full credit on the 

more difficult items than the Tucson special education sample group.   

Because the items p-values for the Costa Rican samples are closer in value to each 

other than to the p-values of the Tucson sample, language commonalities and culture 

account for greater variance than education status, whether the students are placed in 

special education or not.  This p-value item difference among the three groups confirms 

that language, culture, and values are intrinsically related.  As discussed in the “Review 

of Literature” (Chapter 2), the lower percentage of students scoring items correct for the 

Tucson group could be the result of language and socio-cultural experiential background 

differences between Tucson and Costa Rica population, and not a difference in ability 

(Cloud, 1991; Nitko, 1983).  Memory for Sentences is a highly linguistically demanding 

test in which students have to be able to repeat, without any changes, the sentences 

provided by the tests developers from a tape recorder in order to obtain full credit for the 

item.  

This finding is in agreement with Valdez & Figueroa’s (1994) argument that tests 

developed and normed inside and outside the United States lower the ability range for 

culturally and linguistically diverse students in the United States, since it does not sample 
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“cultural content that is part of the cognitive repertoire and process ability of the 

bicultural individual” (Valdez & Figueroa, 1994, p.99).  The syntax of sentences used in 

the Memory for Sentence subtest and the vocabulary used in the phrases are not part of 

the bilingual and bicultural Tucson group’s daily linguistic repertoire.  Some item 

examples that show low p-values for the Tucson sample and support the previous 

statement are Items 18 (0.70), “El niño había perdido su boleto” [The boy had lost his 

ticket], 19 (0.54), “En el mercado tienen muchas clases de alimentos” [There are many 

kind of foods in the supermarket], 20 (0.41), “Mis abuelos pasan sus vacaciones en la 

playa” [My grandparents spend their vacations at the beach], and 21 (0.32), “En la ciudad 

hay gran variedad de edificios” [There is a variety of buildings in the city].   

Terms such as mercado (market), playa (beach), ciudad (city), variedad (variety), 

rapidez (rapidity), entretención (entertainment), juventud (youth), mármol (marble), 

decorar (decorate), edificios (buildings), and públicos (public) are a few words and 

concepts that are not part of the linguistic repertoire of the Tucson sample group.  The 

meaning of words in languages, and the many different ways in which people use them, 

change significantly between and within societies. Languages are unique cultural 

creations which surface from the history of generations of a community of users (Mercer, 

2000).  

  The Tucson sample group lives in a desert city surrounded by a bicultural and 

bilingual environment with no access to the beach, big buildings made of marble, or 

open-air fruit markets, unlike the Costa Rican sample group. As Mercer (2000) states, 

“Children need to use metalinguistic skills to show knowledge of words boundaries and 
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also relationship between word meaning and sentence meaning.  This is hard to 

accomplish when the words used and the content of the sentence do not match the 

subjects’ familiar linguistic demands which is intrinsically related to their cultural and 

educational backgrounds” (p. 34).  Even though some experts in the fields of linguistics, 

psychology, and biology have suggested that the capacity to learn language is innate; 

children learn to “use” their language and their particular social linguistic units in order to 

survive in their communities based on their social communities’ needs of communication 

(Mercer, 2000).  

According to socio-cultural theory, learning does not happen in isolation. 

Language is part of the process of understanding the cultural rules one is exposed  

to-- forms of interaction, language configurations, structure, grammar, and thinking tool.   

(Daniels, 2002; Mercer, 2000; Vygotsky, 1978).  As indicated by the lower Tucson 

sample item p-value results, this group shares different linguistic competencies than the 

Costa Rican samples.  The Tucson group’s language usage and understanding is linked to 

their cultural background and when compared to the Costa Rican sample, a structural 

linguistic bias may be evident.  Spanish language and vocabulary are not the same for all 

Spanish-speaking populations (Ochoa & Ortiz, 2005). Since linguistic competencies 

change from one culture to another, words become an infinite variety of meanings that 

are related specifically to a particular group of people (Mercer, 2000).   

Children, then, learn to use the local, specific culturally bound version of a 

communication system that linguistically differentiates, and separates their specific social 

group (Bodrova & Leong, 1996; Daniels, 2002; Mercer 2000).  As a result, in a language-
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loaded test of this nature that intends to standardize all Spanish speakers, there is a gap 

between test content and test takers’ experience differential (Figueroa, 2000; Hambleton, 

1995; Nitko, 1983).  Therefore, test results are influenced. Nitko (1983) calls this “test 

content vs. experience differential bias.”   I call this gap “cultural-linguistic-discourse 

differential bias,” as previously mentioned in Chapter 4. 

 The results of this analysis confirm that the validity of the Batería may be in 

question, since it requires that all Spanish-speaking individuals use language in the same 

way across different cultures in order to measure the constructs intended by the test 

makers (Ochoa & Ortiz, 2005).  Cognitive ability is an important element in the 

identification of students for special education placement.  In the Spanish language, there 

are many different forms of colloquial speech, and different vocabulary words used to 

communicate the same concepts in different Latin American countries.  Ochoa and Ortiz 

(2005) state,  “There are dialectal differences between Spanish spoken within the United 

Sates by Cuban-Americans in Florida and that spoken by Puerto Ricans in New York or 

Mexican-Americans in the Southwest” (p.159). Words carry different meanings beyond 

those consciously intended by test professional developers because children bring their 

own perspective to the language they encounter in their social community group (Mercer, 

2000).   

Tucson sample group’s lower performance, as defined by low item p-value 

results, confirms that language or linguistic demands contained in the Batería combined 

with embedded culturally loaded content, are a threat to its validity (Figueroa, 2005; 

Gardner, 1993; Grossman, 1998; Hambleton, 1995; Nitko, 1983; Ortiz & Ochoa, 2005; 
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Vygotsky, 1978).  As Damico (1991) and Cloud (1991) have stated, the use of formal 

language in a test measuring memory, sequencing, grammatical structure, 

comprehension, or vocabulary, does not reflect how language is used in real- life 

situations, and it does not provide an accurate idea of a students’ real ability when 

considering the validity of results. 

In addition, Figueroa (1990a) states, “Tests developed without accounting for 

language differences are limited in their validity and how they can be interpreted” (p. 94). 

The Tucson group’s lower p-value per item when compared to the Costa Rican’s item p-

values seems to support Lopez’s (1997) and Tzuriel’s (2000b) argument that standardized 

assessments that use high levels of language can threaten validity results.  As Messick 

(1995) has stated, content validity is highly affected by the values and the knowledge of 

the test makers which could influence negatively a minority group’s performance. The 

interpretation and use of the results, as in this case, may not be a true reflection of one’s 

cognitive ability, but rather the result of language differences. 

It has been stated in the literature that the lack of representation in the norm 

sample of individuals from bilingual backgrounds is a major threat to test validity for the 

linguistically diverse populations (Figueroa, 2000; Green & Draper, 1972; Hills, 1976; 

Jensen, 1980; Ortiz & Ochoa, 2005; Overton, 1996; Salvia & Ysseldyke; 1991; Witt, 

Elliott, Kramer, & Gresham, 1994).  However, the results of this analysis enlighten the 

field by adding evidence that representation in standardization samples is not enough.  

Cultural differences must be examined during “norming” studies and procedures, since as 

in the case of the Test of Cognitive Ability Batería Woodcock-Muñoz, each sample group 
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needed a different item order for the cut off rules to be valid.  

Research Question 2 

Is the item difficulty level of the Visual Integration and Picture Recognition 

subtests of the Woodcock-Muñoz Cognitive Batería lower for (a) Bilingual/ELL Spanish-

speakers referred for special education services in Tucson, Arizona,  (b) native Spanish-

speakers from Costa Rica referred for special education services or (c) native Spanish-

speakers from Costa Rica performing at grade level? 

The results of this study demonstrate that for both of the subtests, Visual 

Integration and Picture Recognition, the p-values do not decrease regularly for any of the 

three groups compared.  Also, the item rank order of difficulty does not correspond to the 

tests’ item order for the three compared sample groups.  Because item rank order is 

inconsistent for the three groups throughout the two subtests, it is impossible to conclude 

that item difficulty level is lower for any of the groups.  The test maker’s established cut 

off rules (basal/ceiling), make the results invalid for all three populations since it is 

impossible to acquire an accurate picture of a participant’s true cognitive ability due to 

the lack of rank item order difficulty.   

Participants could have missed items beyond the ceiling that were still within their 

range of ability, but were not administered since the cut off rules established 

discontinuing the test after six consecutive mistakes.   This implies that because of the 

ordering problem, participants are being scored unfairly since the assumption of cut off 

rules is not satisfied.  To use the given cut off rules in these tests is invalid for these three 

populations, as the item order was not standardized-based on these populations 
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separately.  As a result, the basal and ceiling rules cannot be applied equally to these 

populations in order to obtain a valid indication of ability.   

The fact that order of item difficulty is different for the three groups affects the 

validity of the results and the idea that these tests measure true ability in Visual 

Integration and Picture Recognition.   Since p-values for the Costa Rican samples are 

closer to each other as compared to the Tucson sample, it can be concluded that culture 

accounts for a larger variance than education status whether the samples are special 

education or not.   

From this finding, it is evident in the Visual Integration subtest, that there are 

some items that are easier or more difficult for each one of the particular groups. The 

results of this analysis demonstrates what I found in the “Literature Review” in terms of 

tests containing illustrations that can be biased against a group (content and face validity, 

or “facial bias”)  (Nitko,1983; Zurcher,1998).  The content of a test that contains 

language or illustrations that are not familiar to a subgroup can be biased if that subgroup 

of the population is not exposed to the necessary experiences (Anastasi, 1988; Figueroa, 

2000; Overton, 1996; Zurcher, 1998).   

Items that differ greatly in p-values for the Costa Rican group samples and 

therefore are more difficult for them are (1) Item 18 (0.00 and 0.3) (block), (2) Item 24 

(0.40 and 0.43) (wagon), and (3) Item 32 (0.25 and 0.30) (cowboy boot).  The reason for 

the increased difficulty is that Costa Rican populations are not familiar with any of these 

three objects as they are not part of this population’s experiential background, cultural 

knowledge, and daily life experiences.   
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The lower socio-economic status Costa Rican populations included in this study 

are not as familiar with toy blocks, and thus their pictures, since it is not a cheap toy.  

Item 24, a wagon, is a toy used by most children in the United States, but is not found in 

Costa Rica.  Children in Costa Rica do not share the same experiential background as 

children in the United States and therefore, cannot provide the correct answer. Item 32, 

cowboy boots, are not part of the Costa Rican culture, and this item is not familiar to the 

test takers. The Tucson sample is more familiar with cowboys and their accessories since 

it is part of both Northern Mexican and United States Southwestern culture.  Item 30 

(0.66) (incomplete rose) is more difficult for the Tucson sample group. The Tucson 

special education students are not as familiar with roses and rose gardens as the Costa 

Rican students since this flower is not a desert flower, but is part of the ecological 

environment of the tropics of Costa Rica.   

Even though the Costa Rica group samples are mostly from the city, they come 

from underperforming low social economic schools to match as close as possible the 

Tucson sample’s characteristics.  These Costa Rican samples are different from the 

initially collected Batería’s norm in Costa Rica which included sample from public and 

private institutions (Fletcher & Sabers, 1995) and the results obtained are a reflection of 

this specific sample which share specific socio-economic characteristics and experiences.  

The experiences of these individuals deviate from the norm in such a way that they are 

less likely to answer the questions in the conventional way. Perhaps Costa Rica students 

from the interior of the country will perform even more different than this sample since 

their experiences are even farther apart from the Batería’s norm sample. Or perhaps, Costa 
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Rica students from higher socio-economic status coming from private institutions will 

show a different pattern of responses.  

Again, as stated in the “Review of Literature Chapter,” children bring to the  

test-taking situation what is most knowledgeable to them, based on their experiential 

culture and their social contexts.  This is why development of testing instruments that 

intend to measure cognition based on the test developers’ own cultural views, beliefs, 

attitudes, experiences, and understanding of their world, create a cultural and experiential 

gap for the bilingual population, threatening validity of test results (Cole & Cole, 1993; 

Daniels, 2000; Figueroa, 2000; Gardner, 1993; Kauffman, 1994; Mercer, 2000; Ochoa, 

2005; Scarr, 1978; Vygotsky, 1978).   

Research Question 3 

Which of the following three groups scored highest in the Memory for Sentence,  

Visual Closure, and Picture Recognition Tests of Cognitive Ability from Batería 

Woodcock-Muñoz (a) Bilingual/ELL Spanish-speakers referred for special education 

services in Tucson, Arizona (b) native Spanish-speakers referred for special education 

services from Costa Rica or (c) native Spanish-speakers from Costa Rica performing at 

grade level?   

As previously stated, both Costa Rican groups’ item p-values were higher than the 

Tucson group in the Memory for Sentence subtest.  Also, the Costa Rican grade level 

group p-values were slightly higher than the Costa Rica special education group p-values. 

However, this subtest is invalid for the Costa Rican group since the cut off rules cannot 

be applied to this population because the p-value rank order of difficulty does not match 
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the test item difficulty. Both Visual Closure and Picture recognition tests are invalid 

measures of ability for these three comparative groups since the item rank order of 

difficulty does not follow a normal decrease, making the cut off rules invalid. Cut off 

rules become sample dependent and cannot be applied equally cross-culturally.    

The only subtest that shows a real difference of performance between the three 

groups is the Memory for Sentences test.  This test, as explained earlier, is language 

loaded, and the implications of performance differences have to do with bilingual and 

bicultural issues and not necessarily with learning disabilities.  As Figueroa (2005) has 

explained for students who come from bilingual homes” . . . any sort of sequencing 

memory tasks may be low because of bilingualism, not to LD” (p.165). 

Implications/ Conclusion 

The findings of this study strongly suggest that the cognitive achievement 

discrepancy medical model approach, and the use of standardized assessments to 

diagnose and place bilingual students, such as in the case of the Batería Woodcock-Muñoz: 

Pruebas de Habilidad Cognitiva -Revisada, is not the best practice when used with 

bilingual or monolingual Spanish-speaking children.  It also confirms the field’s 

procedures limitation in terms of classification and identification of learning disability, 

and the inability to operationalize methods to help advance the field (Edgar, 2005; 

Keogh, 2005). 

Additionally, the results of this study provide evidence that using intelligence 

tests as a tool to define learning disabilities and to find intra-individual differences 

becomes a social construction diagnoses (Baca, 1990; Figueroa, 2005; McDermott & 
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Varenne, 1998) manipulated by invalid testing results and are not necessarily the result of 

intrinsic individual problems. Socially constructed categories are the result of social 

imposed criteria and it is subject to change from cultural and national groups to others 

(Baca, 1900). The results and diagnoses based on invalid testing results end up harming 

the educational and the emotional future of Latino students (Figueroa, 2005).  In addition, 

it verifies the conclusion stated by Ysseldyke (2005) that, “There is little empirical 

support for test-based discrepancy models in identification of students as LD” (p. 125).   

The implications of this research are significant to all the populations studied, but 

especially to the United States’ Tucson, Arizona sample.  At least one school district in 

Tucson, Arizona, uses the discrepancy model based on the test of cognitive ability results 

from the Batería Woodcock-Muñoz, in conjunction with another standardized measurement 

of intelligence, to diagnose and place bilingual students in special education programs.  

The tests of cognitive ability from the Batería Woodcock-Muñoz had been used in the 

Southwest United States for more than 5 years before the release of the new Batería 

Woodcock-Muñoz III in 2003.  During that time, emergent bilingual students were labeled 

and placed in special education based on Short Term Memory and Visual Processing 

testing results, among others.   

These diagnoses are based on a medical model approach in special education 

(Poplin, 1988) using standardized testing instruments, which assume that the problem is 

within the child (Cummings, 1989; Hesshusius, 1989; Keogh, 2005; Poplin, 1988; 

Shepard, 2000; Taylor, 1993; Weist & Kreil, 1995; Yssseldyke, 2005).  However, it is 

likely that in the case of bilingual students assessed with the Batería in Tucson, AZ, 
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misidentification of bilingual students’ deficiencies have occurred, not because there is a 

real internal processing deficiency, but because the results obtained are an invalid 

measurement of one’s ability given that the cut off rules are invalid.  This has caused 

created educational harm to students, affecting impacting the future of many 

misdiagnosed and misplaced linguistically-diverse students in special education. 

This study suggests that the medical model approach that utilizes testing 

instruments, such as the Batería Woodcock-Muñoz, may not be a panacea for the 

controversies of classification and identification of bilingual children in the field.  It is 

necessary to consider how many false negative diagnoses of bilingual students have been 

made, leading to inappropriate education placements in special education.  

Furthermore, the comparison of the three groups in this study indicates that the 

Batería Woodcock-Muñoz is not a valid cross-cultural test because individuals’ different 

levels of language and cultural background experiences interfere with test performance, 

and also because the cut off rules are sample dependent.  These results strengthen the 

body of scientific and quantitative research as well as qualitative research that argue that 

standardized assessments are not necessarily a valid measurement of a person’s ability.  

This is particularly evident when bilingualism, biculturalism and acculturation are 

involved.   

In addition, it adds to the body of research about the validity of using Spanish 

tests normed on monolingual populations to diagnose bilingual populations in the United 

States.  The findings provided by this study regarding the verbal test “Memory for 

Sentences” for the bilingual group, are in agreement with those of  Hakuta & Garcia, 
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1989, and Hakuta, Ferdman, & Dias, 1986 (cited in Figueroa, 2000) who have stated: 

“When a bilingual individual confronts a monolingual test, both the test taker and the test 

are asked to do something that they cannot.  The bilingual test taker cannot perform like 

the monolingual. The monolingual test cannot ‘measure’ in the other language” (p. 43).  

Hispanic Americans heterogeneity is so vast that when compared to homogeneity 

tests, the assumptions of the test are unmatchable (Figueroa, 2000).  Their heterogeneity 

includes different levels of exposure to and proficiency in Spanish or other linguistic 

backgrounds.  As Figueroa (2000) has stated, “Hispanic Americans cultural experiences 

in the United States are multigenerational and reflect a broad range of acculturation 

levels, socioeconomic differences, and political power” (p.9). 

In the case of the bilingual Tucson sample, it is very likely that the results 

obtained are invalid when Spanish monolingual tests are used on Hispanic children with 

different degrees of exposure to other languages besides Spanish. The tests would be 

measuring something other than what they intend to measure.  “Predictive validity studies 

that control for language background strongly suggests that psychometric bias is a real 

possibility in the testing of students from diverse linguistic background” (Figueroa, 1990; 

Figueroa & Garcia, 1994 cited in Figueroa, 2000, p. 23).  

Moreover, these findings contribute to the research in the assessment of bilingual 

students by adding evidence to a previously overlooked issue of validity.  Some of the 

threats to validity stated by other researchers in the literature include, test translation 

(Figueroa, 2000; Hambleton, 1995; Messick, 1995), use of monolingual norms (Grosjean, 

1989; Ortiz & Ochoa, 2005; Roseberry-McKibbin, 2002), linguistically-loaded tests 
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(Figueroa, 2005; Hambleton, 1993; Nitko, 1983), and lack of representation within 

norming samples (Figueroa, 2000; Overton, 1996; Salvia & Ysseldyke, 1991), among 

others.  Cut off rules have not been previously considered or studied as a threat to test 

validity and this research provides evidence that cut off rules should be added to the list. 

Unfortunately, special education placement is a game of numbers and 

discrepancies.  It continues to be a field of improvise science, or in Stanovich’s words 

(2005), a “pseudoscience”, where cognitive or intelligence tests are the stethoscope 

(Kersting, 2004).  Sometimes these stethoscopes provide the wrong information, based on 

the wrong diagnoses supplied by invalid tests.  As Keogh (2005) has stated, “Who is 

included and who is not included as LD is a function of what measures, procedures, and 

criteria are used. Which psychometric tests? Where are the cut off points? How large 

must a discrepancy be?  The expression or evidence of an LD is related to specific 

processing deficit” (p. 100). 

The field of special education has used cookie cutter tactics without considering 

an ecological or comprehensive approach.  The special education field needs to spend 

more time making a difference in students lives by providing an enriched optimal 

learning environment (Ruiz & Figueroa, 1995) instead of spending time making 

predictions about students’ lives (Ysseldyke, 2005); and as suggested by Heller, 

Holzman, & Messick, (1982 cited in Figueroa, 2000) the instructional setting 

environment should be evaluated for effectiveness and delivery.  

Unlike Turnbull (1979) and Resnick’s (1979) predictions and wishes for the year 

2000, we continue to rely on IQ testing practices for special education placement instead 
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of using more direct actual samples of learning (Resnick, 1979). The results of this study 

show that the field has changed very little and that even in the 21st century, we need to 

continue questioning the traditional discrepancy model and the political practices of 

creating in Ysseldyke’s (2005) words “slot limits” or  numbers for placement that are 

chosen more from political reasons than scientifically determine (Ysseldyke, 2005).   

Based on the newly-adopted scientific research positioning in the field, the 

findings of this study provide evidence that the field of special education must make 

drastic changes for determination and classification procedures and move away from the 

discrepancy medical model that in some cases, jeopardizes students' future and education 

intervention programs.  We need to continue question the meaning and function of IQ 

testing, and need to explore more culturally valid assessment practices in the future. 

Reform efforts have been made in the field of special education to provide alternative 

avenues to replace the discrepancy model.  

One example is the response to intervention theory (RIT) (Grosham, 2002), which 

advocates for intense functional assessment of academic behavior, early intervention, and 

frequent measurement of student progress in State standards.  This approach also 

promotes the dual discrepancy concept as a guideline to refer students to special 

education.  The dual discrepancy concept is present when students at risk are discrepant 

from their peers and also show within student deficits in the standards (Ysseldyke, 2002).  

However, this practice is very reductionist since it does not consider the socio-cultural 

ways in which culturally and linguistically diverse students learn as has been stated in the 

literature (Baca, 1990).   
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A better solution to the currently used intelligence-achievement discrepancy 

model is a combination of dynamic assessment model with differentiated instruction. 

 These two approaches are based on Vygotsky's concept of zone of proximal 

development.  In the dynamic assessment approach, students actively interact with 

teachers to reason, learn, and generalize concepts demanded in a test through a test-teach-

test approach (Baca, 1990; Duran 1989; Tzuriel, 2000).  In differentiated instruction, the 

intention is not to label students but rather maximize each student's growth and individual 

success. Using the approach teachers recognize and react responsively to each student's 

varying background knowledge, level of readiness, language, learning styles, 

and interests (Tomlinson, 2003). 

Limitations of the Study and Future Research 

The findings reached in this study regarding the invalidity of the cut off rules can 

only be generalized to the designated Cognitive Ability Tests from the Batería Woodcock-

Muñoz--Memory for Sentences, Visual Integration, and Picture Recognition, and the three 

groups compared.  It is imperative that more research be conducted with the rest of the 

cognitive subtests of the Batería Woodcock-Muñoz Revisada in order to determine item 

order validity and cut off rules validity.  It is also imperative to include additional 

Hispanic populations in order to be able to generalize the findings.   

In addition, it would seem necessary to do the same analysis in all the 

Achievement Tests of the Batería Woodcock-Muñoz, which measures academic 

achievement.  Furthermore, it also seems crucial to conduct research on the validity of cut 

off rules and item order difficulty in the new Batería Woodcock-Muñoz III and in all 
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standardized intelligence and achievement assessments used to evaluate students.  This 

would provide more evidence to critically examine other tests in the field.   

At a minimum, assessment should move to include social-constructivist views 

where learning and assessment are connected to real world cultural knowledge, language, 

and experiences to obtain a valid authentic assessment of students’ abilities (Darling-

Hammond 1991; Gardner 1993; Goodman, 1987; Jaeger, 1991; Cole & Cole, 1993, 

Madaus &  Kellagham, 1993; Ruiz & Figueroa, 1995; Shepard 1997, 2000; Stake, 1991; 

Taylor 1993; Valdes & Figueroa 1993; Vygotsky, 1978).  The perspective of 

measurement and evaluation has to change from believing that a student’s learning 

represents an accumulation of small bits of information to the idea that performance is 

really about self-monitoring--knowledge of when and how skills are used (Shepard, 

2000), the development of critical thinking, and problem solving in real situations.  

According to Lave & Wenger (1991), learning and mastering concepts is reached when 

individuals actively participate and engage in the practice of sharing their reasoning with 

the community of learners, as well as offering and receiving feedback about personal 

developing skills within the community. 

Children’s performance in school should be measured on an individualized basis 

that focuses on the understanding of learning from the child’s point of view instead of 

using group comparison techniques. This is the only way that teachers and specialized 

educators can provide an environment that enhances learning and focuses on what the 

students can do.   
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