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Abstract: The present study was conducted to examine the relationships between general intelligence test scores 

and race, ethnicity, gender, and parental education using the Naglieri General Ability Tests (Naglieri et al., 2021) 

for three samples that closely match the U.S. population. Few differences were found on the preliminary versions 

of the Verbal (Naglieri & Brulles, 2021) (N = 2,482), Quantitative (Naglieri & Lansdowne, 2021) (N = 2,369), and 

Nonverbal (Naglieri, 2021) (N= 2,383) Naglieri General Ability Tests. These initial findings suggest that this ap-

proach to measuring general ability may ultimately have utility for equitable identification of students from diverse 

backgrounds and possible inclusion in gifted educational programs. 

 

Introduction 

Achieving equitable representation of students from diverse cultural, racial, ethnic, linguistic, or so-

cioeconomic backgrounds, or from those who have had limited or different educational experiences, in 

gifted programming is an ongoing multidimensional issue (Brulles, et al., 2022; Gentry et al., 2019; 

Hodges et al., 2018; List & Dykeman, 2019; Peters & Engerrand, 2016; Wright et al., 2022). For example, 

Black and Hispanic students often have limited educational opportunity which can be related to limited 

outcomes (Castellano & Frasier, 2010; Ford, 2013; Gentry et al., 2019; Office for Civil Rights, 2012). Ac-

cording to the Office for Civil Rights (OCR; 2012) report, Black students were underrepresented by 50% 

in gifted education and Hispanic students by 40%. A recent meta-analysis revealed that the probability 

of gifted identification for Black, Hispanic, and Native American students was 66% less than for Asian 

and White students (Hodges et al., 2018). These findings are widespread throughout the nation, as shown 

by Gentry et al., (2019) and Yoon and Gentry (2009), who found that Hispanic, Black, and Native Ameri-

can students were underrepresented in gifted programs in nearly all U.S. states. The 2018–2019 State of 

the States in Gifted Education report (Rinn et al., 2020) provided data from 23 states and found that Black 

and Hispanic students encompassed 7.1 and 10.4%, respectively, of the total gifted population, and Amer-

ican Indian or Alaska Native students encompassed 1.6%. Given the need for equitable rates of identifi-

cation, the goal of this study was to explore the possible utility of newly configured verbal, nonverbal, 

and quantitative tests across several demographic categories. 

In addition to race and ethnicity, socioeconomic status (SES), commonly measured by indicators 

such as family income, parental education, and/or parental occupation, is another factor commonly asso-

ciated with disproportionalities in gifted identification (List & Dykeman, 2019). Rinn, Mun, and Hodges 

(2020) also report rates of gifted identification for students who receive free/reduced lunch that were as 

low as 3% in some states even though students eligible for free/reduced lunch make up 52% of the student 

population (De Brey et al. 2021). Similarly, there is underrepresentation of English Language Learners 

(ELL). Rinn et al. (2020) reported that ELL students encompassed only 1.7% of the gifted population in 

16 states, even though they comprise about 10% of the US student population.  

The 2018–2019 State of the States in Gifted Education (Rinn, et. al., 2020) reported that males and 

females were closely represented in gifted education programs. This is consistent with small differences 

between the sexes reported for ability tests often used in the identification of gifted students. For example, 

Lohman reported that the largest differences on the Cognitive Abilities Test (CogAT; Lohman, 2012 ) for 

the standardization sample (N = 65,630) occurred at the “Primary level where females excel on both the 

Verbal and Nonverbal batteries by 2.6 and 2.0 SAS points, respectively. Thereafter the differences are all 

quite small… ranging from 0.1 to1.5 SAS points (p. 101)”. Similarly, Rojahn and Naglieri (2006) studied 

sex differences for 79,780 children and adolescents from Kindergarten to Grade 12 who participated in 
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the Naglieri Nonverbal Ability Test (NNAT; Naglieri, 1997) standardization. They found NAI score gen-

der differences ranged from a 1.1-point advantage for males at NNAT level A to a 1.3- point advantage 

for females at NNAT level B. No significant NAI differences were found for NNAT levels C and D. Rojahn 

and Naglieri (2006) concluded that the small differences have little to no practical importance. Although 

there are some differences in the magnitude of the differences between the sexes reported by Lohman 

and Naglieri, the results for the CogAT and the NNAT are similar.  

The disproportionalities in gifted enrollment rates are thought to be related, in part, to identification 

methods that fail to identify students from diverse populations (Brulles, et al., 2022; List & Dykeman, 

2019). Several authors attribute the problem to measures that focus on exhibited talent (i.e., academic 

achievement; Brulles & Naglieri, 2022; Borland, 2009; Ford, 1998; Frasier et al, 1995; Pfeiffer, 2012; Was-

serman & Becker, 2000) rather than high intellectual ability. Common identification methods across the 

nation often include intelligence test scores with a set cut-off to be identified as gifted (Robinson, 2005; 

Worrell, 2009). The most used individually and group administered intelligence tests have been shown 

to yield lower scores for students of color (Brulles et al., 2022; Naglieri & Otero, 2018; Pfeiffer, 2012; Was-

serman & Becker, 2000). The verbal and quantitative content on the most widely used intelligence tests 

have been criticized for posing an obstacle for underrepresented groups who may not have had the op-

portunity to acquire the knowledge required to answer the questions included in these tests and therefore 

they fail to earn high enough scores to be accepted into gifted programs (Hodges et al., 2018; Brulles & 

Naglieri, 2022). This issue is closely related to the topic of fair and equitable assessment.  

The Standards for Educational and Psychological Testing (AERA, APA, & NCME, 2014) state that test 

content (prior knowledge), test context (complexity and comprehension demands of test instructions) 

and opportunity to learn (inequities in school resources) pose threats to fair and valid interpretation of 

test scores. The standards further explain that “opportunity to learn is a fairness issue when an authority 

provides differential access to opportunity to learn for some individuals and then holds those individuals 

who have not been provided that opportunity accountable for their test performance” (p. 57). In such 

instances, students’ low scores may accurately reflect what they know and can do, so that, technically, 

the interpretation of the test results …may not be biased. However, it may be considered unfair to se-

verely penalize students for circumstances that are not under their control” (p. 57). Thus, for students 

who have had limited opportunities to learn the content in, for example an intelligence test used as part 

of the process for access to gifted education, that test may be considered unfair because it penalizes stu-

dents for not having the knowledge needed to answer the questions even if the norming data do not 

demonstrate psychometric test bias.  

Measurement of ability using verbal test content also presents a dilemma because there is a bidirec-

tional relationship between reading and improved scores on the verbal sections of intelligence tests 

(Ramsden et al., 2013). Skilled readers experience significant growth in Verbal scores, and the opposite is 

true for poor readers. For a student who has had opportunities to learn, verbal tests do not present much 

of an obstacle. In contrast, tests that demand knowledge present potential problems for those who have 

had limited educational opportunity, especially those from diverse populations.  

To illustrate, test questions that demand academic knowledge of words are often found on intelli-

gence tests as well as achievement tests (e.g., Woodcock-Johnson IV Oral Vocabulary subtest on the Tests 

of Cognitive Abilities (Schrank, McGrew & Mather, 2014) and Reading Vocabulary-Synonyms subtest on 

the Woodcock-Johnson-IV Tests of Achievement (Schrank, McGrew & Mather, 2014). When a vocabulary 

test is used to measure intellectual ability, the obtained score reflects what a student has learned and their 

ability to arrive at the answer by reasoning (Harris et al., 2007). A similar issue exists when verbal tests 

are used to measure both verbal reasoning and general knowledge taught in school and acquired from 

an enriched environment (e.g., Cognitive Abilities Test 7th Ed.; CogAT7; Lohman, 2011). The similarity in 

content (a) creates criterion contamination when studying the validity of an ability test; (b) may confound 

the measurement of ability with opportunity to learn; and (c) introduces a possible threat to the validity 

of scores for some examinees.  

The problem introduced by tests that demand knowledge has been known for at least 100 years as 

described by Yoakum and Yerkes (1920) in their book Army Mental Testing. They noted that “Men who 

fail alpha [verbal and quantitative tests] are sent to beta [nonverbal tests] in order that injustice by reason 

of relative unfamiliarity with English may be avoided” (p. 19). Similarly, Pintner (1923) wrote “A good 

intelligence test must avoid as much as possible anything that is commonly learned by the subjects tested” 
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(p. 61). Today, the extent to which an intelligence test demands acquired knowledge likely plays a role in 

identification of gifted students from diverse populations and therefore poses a potential threat to equi-

table assessment.  

The role of intelligence tests that demand knowledge and achievement tests was examined in recent 

litigation in McFadden v. Board of Education for Illinois School District U-46 (2013). Even though about 40% 

of the students in School District U-46 were Hispanic, only 2% of students in the district’s mainstream 

elementary school gifted programs were Hispanic. Admission to the “mainstream program run by the 

district known as SWAS (school within a school)” (p. 22) involved high achievement in reading and math 

test (MAP) “which plaintiffs’ witnesses credibly demonstrated favored children with higher verbal skills 

and disfavored Minorities. The court ruled that the use of tests that demanded knowledge of English 

contributed to the underrepresentation of Hispanic students in the mainstream gifted program, writing 

that “gifted children for whom English is a second language would likely score lower on a [verbal] test 

than the nonverbal, culturally neutral test.” (Naglieri, 2011, p. 24). It is important to note, however, that 

including a nonverbal test as part of the assessment process did not automatically solve the problem of 

underrepresentation (Lee et. al, 2021). Similarly, Brulles et. al. (2022) described identification of gifted 

students as a multi-dimensional task that required analysis of the way the entire assessment procedure 

was designed.  Educational professionals who are responsible for identifying gifted students need to 

select and apply tests carefully to ensure that diverse populations who have been traditionally un-

derrepresented have an equal opportunity to participate (Ford, 2013). 

Some have criticized nonverbal tests of ability as being too narrow in focus and for not assessing 

verbal and quantitative reasoning given their relevance to regular and gifted education programs 

(Lohman, 2005). While it is often recommended to assess multiple content areas (e.g., verbal, nonverbal, 

and quantitative) for gifted identification (McClain & Pfeiffer, 2012), the amount of knowledge and lan-

guage required in some verbal and quantitative tests, as well as lengthy test directions, and response 

format, could be problematic for students who have had limited educational experiences or other early 

opportunities to learn. As noted above, the Standards for Educational and Psychological Testing (AERA, APA, 

& NCME, 2014) state that the complexity and comprehension demands of test instructions poses a threat 

to equitable assessment. Evidence for this assertion has been found, for example, by Gill et al. (2012) who 

reported that difficulty following directions can be related to underlying problems with grammar and 

semantic aspects of language. Engle, Carullo, and Collins (1991) found that students’ ability to recall di-

rections presented orally was related to their working memory capacity.  Additionally, Abedi and Lord 

(2001) reported that language comprehension skills affect student performance on math tests. These find-

ings suggest that the instructions for tests of general intellectual ability that use verbal, quantitative, and 

nonverbal content should be constructed in a way to address these concerns.  

The Present Study 

The overarching goal of this study was to determine if general ability tests with verbal, nonverbal 

and quantitative (a) questions that were explicitly written in a manner that reduces the demand on aca-

demic knowledge, (b) instructions that were presented visually rather than orally, and (c) answers that 

do not require verbal expression would yield similar mean scores across demographic variables. More 

specifically, we examined race, ethnicity, gender, and parental education level (PEL) differences on a pre-

publication form of the Naglieri General Ability Tests (Naglieri, Brulles & Lansdowne, 2021), which is com-

prised of three separate tests: the Verbal (Naglieri–V; Naglieri & Brulles, 2021), Quantitative (Naglieri–Q; 

Naglieri & Lansdowne, 2021), and Nonverbal (Naglieri–NV; Naglieri, 2021).  

  

Research Question 1: Do students who closely represent the U.S. population on a variety of demo-

graphic variables earn similar mean scores by race on each of the Verbal, Quantitative, and Nonverbal 

Naglieri General Ability Tests? 

Research Question 2: Do students who closely represent the U.S. population on a variety of demo-

graphic variables earn similar mean scores by ethnicity on each of the Verbal, Quantitative, and Nonver-

bal Naglieri General Ability Tests? 

Research Question 3: Do students who closely represent the U.S. population on a variety of demo-

graphic variables earn similar mean scores by gender on each of the Verbal, Quantitative, and Nonverbal 

Naglieri General Ability Tests? 



 4  
 

 

Research Question 4: Do students who closely represent the U.S. population on a variety of demo-

graphic variables earn similar mean scores by parental educational level on each of the Verbal, Quantita-

tive, and Nonverbal Naglieri General Ability Tests? 

Methods 

Participants 

The participants in this study were 7,234 children and adolescents from 12 states in each of the four 

regions of the US enrolled in Pre-K through Grade 12. Data collection was conducted by an independent 

research firm which administered the tests in centers on computers. To ensure that administration pro-

cedures are strictly followed, examiners employed by the professional data collection company were ex-

plicitly trained in proper data collection techniques and protocols. Additionally, each examiner attended 

a two-day training provided by the researchers to ensure proper administration of the tests.  The firm 

conducted the three separate research projects involving public and private school students from 12 dif-

ferent sites in the four regions of the U.S. in late 2017 and 2018. Each of the three separate groups received 

one of the following: Naglieri–V, Naglieri–NV, or Naglieri–Q tests. Consent to participate was given by 

the parent of every participant under the age of 18 and those 18 and older provided consent for them-

selves. Parents provided basic demographic information for the student in the study, as well as reporting 

the primary parent’s highest level of education. All participants received monetary compensation for 

their participation. The samples for the Naglieri General Ability Test: Verbal (N = 2,482), Nonverbal (N = 

2,383), and Quantitative (N = 2,369) were selected to match the recent U.S. census proportions (U.S. Bu-

reau of the Census, 2016) within two percentage points by gender, race, ethnicity, region, and PEL; see 

Table 1A through Table 1H for detailed descriptions of all three samples by grade. One of the goals of 

test development was to create Pre-Kindergarten versions of the Verbal and Quantitative tests, however, 

during beta testing with Pre-Kindergarten children, it became apparent that they could not understand 

the instructions clearly and could not complete the Verbal and Quantitative tests. It was not apparent 

exactly why these children had difficulty, but the likely reason was limited knowledge of verbal concepts 

and numbers. For this reason, Pre-Kindergarten students were not included in samples for the Verbal 

and Quantitative tests.  

Table 1. a. Demographic Characteristics of the Samples: Pre-Kindergarten. 

Demographic Characteristic 
 Nonverbal 

Census % N % 

Gender Male 50.0 155 47.8 

  Female 50.0 165 50.9 

Race/Ethnic Group 

Asian 4.9 17 5.2 

Black 13.6 41 12.7 

Hispanic 24.5 75 23.1 

White 51.4 167 51.5 

Other 5.8 20 6.2 

Region 

Northeast 16.1 51 15.7 

Midwest 21.2 57 17.6 

South 38.5 119 36.7 

  West 24.2 93 28.7 

Parental Education Level (PEL) 
No high school diploma 15.2 45 13.9 

High school graduate 27.3 81 25.0 
 Some college or associate’s degree 28.7 90 27.8 
 Bachelor’s degree 17.9 50 15.4 

  Graduate or professional degree 10.8 35 10.8 

Age in years M (SD) 4.7 (0.8) 

Total 324 

Note. Gender, Race/Ethnicity, and Region information was unavailable for 4 students. PEL information was unavailable for 23 students. Census values 

reflect proportions derived from the 2016 American Community Survey (US Census Bureau, 2016). 
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Table 1. b. Demographic Characteristics of the Samples: Kindergarten. 

Demographic Characteristic 
 Verbal Nonverbal Quantitative 

Census % N % N % N % 

Gender 
Male 50.0 177 50.0 148 48.1 166 48.5 

Female 50.0 177 50.0 156 50.6 176 51.5 

Race/Ethnic Group 

Asian 4.9 19 5.4 16 5.2 19 5.6 

Black 13.6 43 12.1 38 12.3 46 13.5 

Hispanic 24.5 84 23.7 81 26.3 83 24.3 

White 51.4 188 53.1 154 50.0 175 51.2 

Other 5.8 20 5.6 15 4.9 19 5.6 

Region Northeast 16.1 58 16.4 50 16.2 55 16.1 
 Midwest 21.2 71 20.1 62 20.1 73 21.3 
 South 38.5 141 39.8 113 36.7 130 38.0 

  West 24.2 84 23.7 79 25.6 84 24.6 

Parental Education 

Level (PEL) 

No high school diploma 15.2 56 15.8 45 14.6 52 15.2 

High school graduate 27.3 91 25.7 79 25.6 97 28.4 

 Some college or associate’s de-

gree 
28.7 103 29.1 88 28.6 96 28.1 

 Bachelor’s degree 17.9 66 18.6 55 17.9 64 18.7 

  
Graduate or professional de-

gree 
10.8 38 10.7 33 10.7 33 9.6 

Age in years M (SD) 5.2 (0.6) 5.8 (0.7) 5.6 (0.6) 

Total 354 308 342 

Note. Gender, Race/Ethnicity, and Region information was unavailable for 4 students in the Nonverbal sample. PEL information was unavailable for 

8 students in the Nonverbal sample. Census values reflect proportions derived from the 2016 American Community Survey (US Census Bureau, 
2016). 

Table 1. c. Demographic Characteristics of the Samples: Grade 1. 

Demographic Characteristic 
 Verbal Nonverbal Quantitative 

Census % N % N % N % 

Gender 
Male 50.0 174 50.6 153 51.0 166 50.2 

Female 50.0 170 49.4 143 47.7 165 49.8 

Race/Ethnic Group 

Asian 4.9 20 5.8 17 5.7 16 4.8 

Black 13.6 47 13.7 38 12.7 41 12.4 

Hispanic 24.5 81 23.5 73 24.3 82 24.8 

White 51.4 174 50.6 150 50.0 172 52.0 

Other 5.8 22 6.4 18 6.0 20 6.0 

Region Northeast 16.1 57 16.6 53 17.7 53 16.0 
 Midwest 21.2 69 20.1 54 18.0 70 21.1 
 South 38.5 136 39.5 112 37.3 128 38.7 

  West 24.2 82 23.8 77 25.7 80 24.2 

Parental Education 

Level (PEL) 

No high school diploma 15.2 53 15.4 44 14.7 51 15.4 

High school graduate 27.3 92 26.7 80 26.7 89 26.9 

 Some college or associate’s de-

gree 
28.7 100 29.1 80 26.7 97 29.3 

 Bachelor’s degree 17.9 65 18.9 53 17.7 60 18.1 

  
Graduate or professional de-

gree 
10.8 34 9.9 35 11.7 34 10.3 

Age in years M (SD) 6.3 (0.7) 6.8 (0.7) 6.8 (0.7) 

Total 344 300 331 

Note. Gender, Race/Ethnicity, and Region information was unavailable for 4 students in the Nonverbal sample. PEL information 

was unavailable for 8 students in the Nonverbal sample. Census values reflect proportions derived from the 2016 American Com-

munity Survey (US Census Bureau, 2016). 
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Table 1. d. Demographic Characteristics of the Samples: Grade 2. 

Demographic Characteristic 
 Verbal Nonverbal Quantitative 

Census % N % N % N % 

Gender 
Male 50.0 172 49.7 139 49.6 163 49.1 

Female 50.0 174 50.3 137 48.9 169 50.9 

Race/Ethnic Group 

Asian 4.9 19 5.5 15 5.4 17 5.1 

Black 13.6 45 13.0 40 14.3 42 12.7 

Hispanic 24.5 85 24.6 67 23.9 81 24.4 

White 51.4 177 51.2 140 50.0 172 51.8 

Other 5.8 20 5.8 14 5.0 20 6.0 

Region Northeast 16.1 57 16.5 46 16.4 60 18.1 
 Midwest 21.2 74 21.4 51 18.2 68 20.5 
 South 38.5 131 37.9 104 37.1 124 37.3 

  West 24.2 84 24.3 75 26.8 80 24.1 

Parental Education 

Level (PEL) 

No high school diploma 15.2 55 15.9 41 14.6 51 15.4 

High school graduate 27.3 91 26.3 73 26.1 91 27.4 

 Some college or associate’s de-

gree 
28.7 100 28.9 84 30.0 98 29.5 

 Bachelor’s degree 17.9 63 18.2 48 17.1 57 17.2 

  Graduate or professional degree 10.8 37 10.7 28 10.0 35 10.5 

Age in years M (SD) 7.3 (0.6) 7.8 (0.7) 7.8 (0.7) 

Total 346 280 332 

Note. Gender, Race/Ethnicity, and Region information was unavailable for 4 students in the Nonverbal sample. PEL information 

was unavailable for 6 students in the Nonverbal sample. Census values reflect proportions derived from the 2016 American Com-

munity Survey (US Census Bureau, 2016). 

Table 1. e Demographic Characteristics of the Samples: Grade 3–4. 

Demographic Characteristic 
 Verbal Nonverbal Quantitative 

Census % N % N % N % 

Gender 
Male 50.0 181 49.6 151 51.2 174 49.9 

Female 50.0 184 50.4 140 47.5 175 50.1 

Race/Ethnic Group 

Asian 4.9 20 5.5 11 3.7 18 5.2 

Black 13.6 48 13.2 42 14.2 43 12.3 

Hispanic 24.5 85 23.3 73 24.7 86 24.6 

White 51.4 191 52.3 150 50.8 182 52.1 

Other 5.8 21 5.8 15 5.1 20 5.7 

Region Northeast 16.1 55 15.1 52 17.6 64 18.3 
 Midwest 21.2 75 20.5 57 19.3 71 20.3 
 South 38.5 145 39.7 107 36.3 133 38.1 

  West 24.2 90 24.7 75 25.4 81 23.2 

Parental Education 

Level (PEL) 

No high school diploma 15.2 55 15.1 38 12.9 55 15.8 

High school graduate 27.3 95 26.0 83 28.1 94 26.9 

 Some college or associate’s de-

gree 
28.7 108 29.6 85 28.8 98 28.1 

 Bachelor’s degree 17.9 65 17.8 53 18.0 63 18.1 

  Graduate or professional degree 10.8 42 11.5 27 9.2 39 11.2 

Age in years M (SD) 8.7 (0.9) 9.3 (0.8) 9.4 (0.9) 

Total 365 295 349 

Note. Gender, Race/Ethnicity, and Region information was unavailable for 4 students in the Nonverbal sample. PEL information was unavailable for 

9 students in the Nonverbal sample. Census values reflect proportions derived from the 2016 American Community Survey (US Census Bureau, 
2016). 
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Table 1. f Demographic Characteristics of the Samples: Grade 5–6. 

Demographic Characteristic 
 Verbal Nonverbal Quantitative 

Census % N % N % N % 

Gender 
Male 50.0 175 50.0 145 49.5 163 47.4 

Female 50.0 175 50.0 144 49.1 181 52.6 

Race/Ethnic Group 

Asian 4.9 19 5.4 11 3.8 20 5.8 

Black 13.6 46 13.1 40 13.7 47 13.7 

Hispanic 24.5 83 23.7 73 24.9 79 23.0 

White 51.4 183 52.3 149 50.9 176 51.2 

Other 5.8 19 5.4 16 5.5 22 6.4 

Region Northeast 16.1 56 16.0 53 18.1 60 17.4 
 Midwest 21.2 73 20.9 51 17.4 70 20.3 
 South 38.5 138 39.4 110 37.5 132 38.4 

  West 24.2 83 23.7 75 25.6 82 23.8 

Parental Education 

Level (PEL) 

No high school diploma 15.2 57 16.3 42 14.3 52 15.1 

High school graduate 27.3 92 26.3 77 26.3 101 29.4 

 Some college or associate’s de-

gree 
28.7 101 28.9 87 29.7 95 27.6 

 Bachelor’s degree 17.9 64 18.3 46 15.7 60 17.4 

  
Graduate or professional de-

gree 
10.8 36 10.3 34 11.6 36 10.5 

Age in years M (SD) 10.8 (0.8) 11.1 (1.0) 11.3 (0.9) 

Total 350 293 344 

Note. Gender, Race/Ethnicity, and Region information was unavailable for 4 students in the Nonverbal sample. PEL information was unavailable for 

7 students in the Nonverbal sample. Census values reflect proportions derived from the 2016 American Community Survey (US Census Bureau, 
2016). 

 

Table 1. g Demographic Characteristics of the Samples: Grade 7–9. 

Demographic Characteristic 
 Verbal Nonverbal Quantitative 

Census % N % N % N % 

Gender 
Male 50.0 180 49.0 141 48.0 166 49.1 

Female 50.0 187 51.0 149 50.7 172 50.9 

Race/Ethnic Group 

Asian 4.9 19 5.2 10 3.4 16 4.7 

Black 13.6 47 12.8 40 13.6 44 13.0 

Hispanic 24.5 85 23.2 71 24.1 79 23.4 

White 51.4 196 53.4 152 51.7 181 53.6 

Other 5.8 20 5.4 16 5.4 18 5.3 

Region Northeast 16.1 60 16.3 57 19.4 61 18.0 
 Midwest 21.2 74 20.2 54 18.4 69 20.4 
 South 38.5 145 39.5 113 38.4 133 39.3 

  West 24.2 88 24.0 66 22.4 75 22.2 

Parental Education 

Level (PEL) 

No high school diploma 15.2 56 15.3 43 14.6 49 14.5 

High school graduate 27.3 100 27.2 76 25.9 89 26.3 

 Some college or associate’s de-

gree 
28.7 106 28.9 85 28.9 101 29.9 

 Bachelor’s degree 17.9 62 16.9 52 17.7 56 16.6 

  Graduate or professional degree 10.8 43 11.7 31 10.5 43 12.7 

Age in years M (SD) 13.2 (1.1) 13.7 (1.0) 13.8 (1.0) 

Total 367 294 338 

Note. Gender, Race/Ethnicity, and Region information was unavailable for 4 students in the Nonverbal sample. PEL information was unavailable for 

7 students in the Nonverbal sample. Census values reflect proportions derived from the 2016 American Community Survey (US Census Bureau, 
2016). 
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Table 1. h Demographic Characteristics of the Samples: Grade 10–12. 

Demographic Characteristic 
 Verbal Nonverbal Quantitative 

Census % N % N % N % 

Gender 
Male 50.0 177 49.7 139 48.1 161 48.3 

Female 50.0 179 50.3 146 50.5 172 51.7 

Race/Ethnic Group 

Asian 4.9 19 5.3 13 4.5 20 6.0 

Black 13.6 43 12.1 33 11.4 46 13.8 

Hispanic 24.5 85 23.9 78 27.0 75 22.5 

White 51.4 188 52.8 141 48.8 173 52.0 

Other 5.8 21 5.9 20 6.9 19 5.7 

Region Northeast 16.1 63 17.7 47 16.3 59 17.7 
 Midwest 21.2 77 21.6 49 17.0 68 20.4 
 South 38.5 133 37.4 111 38.4 132 39.6 

  West 24.2 83 23.3 78 27.0 74 22.2 

Parental Education 

Level (PEL) 

No high school diploma 15.2 52 14.6 41 14.2 50 15.0 

High school graduate 27.3 93 26.1 79 27.3 83 24.9 

 Some college or associate’s de-

gree 
28.7 100 28.1 82 28.4 100 30.0 

 Bachelor’s degree 17.9 65 18.3 46 15.9 62 18.6 

  
Graduate or professional de-

gree 
10.8 46 12.9 32 11.1 38 11.4 

Age in years M (SD) 16.3 (1.3) 16.9 (1.4) 16.9 (1.2) 

Total 356 289 333 

Note. Census values reflect proportions derived from the 2016 American Community Survey (US Census Bureau, 2016). 

 

Administration  

The instructions and user interface for the online tests were developed to reduce the demand for 

verbal directions. In each test, an animated instructional video was developed to show the student how 

to complete the task. The video portrays a child sitting at a computer and attempting to complete a sample 

test item. The child’s thinking process is illustrated by a thought bubble that shows how the child arrives 

at the correct answer. The video also illustrates how the child can select a response, change their response, 

and navigate to the next item. The administrator does not need to provide any verbal directions through-

out this video–but they are given the opportunity to provide additional help as needed so that the student 

understands the requirements of the task.  

The practice items that follow the instructions were also designed to require minimal verbal assis-

tance. They were programmed to be interactive so that students are able to learn the correct answer by 

selecting any response. When the incorrect response is selected, the forward arrow is disabled, and the 

correct response is visually highlighted. The forward arrow is only enabled when the correct response is 

selected, thus allowing students to learn the correct answer without any verbal input from the adminis-

trator.  

The administration procedure was identical for all three tests. All tests were administered to students 

on a computer, and their responses were recorded automatically. All testing sessions included an admin-

istrator who monitored the students during testing. Administrators ensured that all students knew how 

to use the computers and provided assistance to any students who required it. Pre-Kindergarten students 

were tested in a one-on-one setting with the administrator sitting next to them, while Kindergarten stu-

dents were tested in small groups of two to three students at a time. Testing for students in Grades 1–2 

and Grades 3–12 occurred in larger group sizes of four to five students at a time and up to 10 students at 

a time, respectively. For all group sessions, the administrator provided minimal verbal directions from 

the front of the room. In each testing session, the student(s) watched the animated instructional video 

and then completed three interactive practice items. The students were then prompted to begin the test 

and were given 45 minutes to complete the test items. They were allowed to skip items, as well as navigate 

backwards to earlier items.  
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Instruments 

The Naglieri–V (Naglieri & Brulles, 2021) test was developed as a measure of general ability using 

questions which require a student to recognize a verbal concept when that concept is represented by 

pictures. All items consist of six images displayed in a 2x3 grid. The student must determine which verbal 

concept is shared by five out of six pictures and then select the picture that does not represent the concept 

(e.g., five different types of fruit, and a wicker basket). These items test a student’s ability to reason with 

verbal concepts in any language – that is, categorize ideas or things based on their name, function, and/or 

characteristics. This task is based on Luria’s (1982) concept of the superfluous fourth which requires a 

person to determine which word is different from several others that signify similar concepts (e.g., living 

things). Item creation was guided by the inclusion of various combinations of four aspects of language 

denoting objects, attributes, actions, or relationships. This approach was used instead of traditional vo-

cabulary or word analogies tests that demand knowledge typically associated with educational oppor-

tunity in and outside of school.  

The test items are organized into seven levels (K, Grade 1, Grade 2, Grade 3-4, Grade 5-6, Grade 7-9, 

and Grade 10-12), each containing 50 items selected to be most appropriate for children at the grade or 

grades for which that level is intended. Each level contains some items that are unique to that level and 

some that are shared across adjacent grade levels. The internal consistency coefficients (as measured by 

coefficient alpha; Cronbach, 1951) for the Verbal test by level ranged from .83 to .92 for the present sample. 

Concerning measurement bias, fewer than 6% of all items across all forms and all three tests, in total, 

were flagged with respect to a logistic regression differential item functioning (DIF) analysis for gender, 

race, and PEL. In many instances, the detected DIF is a very small effect size or only occurs at a certain 

theta level and therefore does not confer cause for concern. The absence of meaningful DIF warrants the 

investigation and interpretation of mean differences in the present study. As a detailed account of meas-

urement bias is beyond the scope of this paper, interested readers are encouraged to review the technical 

manual where comprehensive DIF and differential test functioning (DTF) analyses are included (Naglieri 

et al., 2021).  

The Naglieri–Nonverbal (Naglieri, 2021) test was developed to measure general ability using ques-

tions which require a student to carefully examine elements presented in a pictorial or matrix format (e.g., 

2x2, 2x3, or 3x3) where shapes, sequences, spatial orientations, movement patterns, and other distinguish-

ing characteristics must be analyzed to solve the question. That is, the student must examine the visual 

components in the matrix and figure out a rule that explains the relationship among those components. 

That rule must then be applied to arrive at the answer (one of five options presented below the matrix). 

This test is similar to other progressive matrices tests such as the Raven’s Progressive Matrices (Raven & 

Raven, 2003) and the Naglieri Nonverbal Ability Test – Third Edition (Naglieri, 2016). The Naglieri–Nonver-

bal is conceptually very similar to the various editions of the NNAT in that all these tests were designed 

to measure general ability using diagrams. The new version includes original and new formats used to 

generate the items across the range of difficulty required.   

The test items are organized into eight levels (Pre-Kindergarten, Kindergarten, Grade 1, Grade 2, 

Grade 3-4, Grade 5-6, Grade 7-9, and Grade 10-12), each containing 55 items selected to be most appro-

priate for children at the grade or grades for which that level is intended. Each level contains some items 

that are unique to that level and some that are shared across adjacent grade levels. The internal con-

sistency reliability coefficients for the Nonverbal test by level ranged from .85 to .92 across grade levels 

for the present sample. A trivial number of items were flagged with respect to a DIF analysis for gender, 

race, and PEL. A detailed account of measurement bias is beyond the scope of this paper. Interested read-

ers are encouraged to review the technical manual where comprehensive DIF and DTF analyses are in-

cluded (Naglieri et al., 2021). 

The Naglieri–Q (Naglieri & Lansdowne, 2021) test was developed to measure general ability using 

questions that require a student to closely examine the relationships among the numbers and/or symbols 

using basic math concepts (e.g., addition, subtraction, multiplication, division). The student must look at 

the components of the question and figure out a quantitative rule that explains the relationship among 

those components. That rule must then be applied to arrive at the answer, indicated by selecting one of 

five options presented below the question. The items were written to demand minimal mathematical 

knowledge instead of math word problems or math reasoning tasks with verbal answers. The test items 

are organized into seven levels (K, Grade 1, Grade 2, Grade 3-4, Grade 5-6, Grade 7-9, and Grade 10-12), 
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each containing 50 items designed to be appropriate for children at the grade or grades for which that 

level is intended. The internal consistency reliability coefficients for the Quantitative test by level ranged 

from .87 to .93 across grade levels for the present sample. As found with the Verbal and Nonverbal ver-

sions, a trivial number of items were flagged from a DIF analysis for gender, race, and PEL. See the tech-

nical manual for a comprehensive analysis of DIF and DTF (Naglieri et al., 2021). 

The three tests were constructed to measure general ability using three different types of items but 

we do not assume that three different abilities are being measured; rather, these tests could be used to 

measure what is commonly described as Spearman’s g. That is, the consistent finding of positive correla-

tions between tests with varying content which has recently been explained on the basis of overlapping 

cognitive processes that represent the general factor of intelligence, g, as a formative construct (Kovacs & 

Conway, 2019).Recent research of widely used intelligence tests has consistently suggested that the most 

valid score on the (a) Wechsler Intelligence Scale for Children – Fifth Edition (Canivez et al., 2017), (b) 

Stanford-Binet Fifth Edition (Canivez, 2008), (c) Differential Abilities Scales (Canivez & McGill, 2016), and 

(d) Woodcock-Johnson Fourth Edition (Dombrowski, McGill & Canivez, 2017) is the total score that esti-

mates g (i.e., general ability). These researchers found that the scores which represent the factor-based 

scales included in these tests do not have enough specific variance to be considered interpretable. Simi-

larly, a reanalysis of Carroll’s survey of factor-analytic studies (Carroll, 1993) by Benson et al. (2018) con-

cluded that nearly all the specified abilities presented by Carroll “have little-to-no interpretive relevance 

above and beyond that of general intelligence (p. 1028).” Using similar factorial methodologies, Naglieri, 

Brulles, and Lansdowne (2021) provided evidence that the three Naglieri General Ability Tests are pri-

marily an assessment of general ability and are consistent with scientific models of intelligence (e.g., Ben-

son et al., 2018, Canivez & McGill, 2016). 

Data Analysis 

Data were analyzed using R (R Core Team, 2013) and R Studio (R Studio Team, 2019), primarily with 

the package rstatix (Kassambara, 2021). First, data were screened and cleaned for valid responses (e.g., 

age and date of birth correspond, omitted items, or items not reached during the time limit were coded 

as incorrect responses). Items were scored and the total number of correct responses was summed to 

create a total score for each test (note that the maximum total score for Nonverbal was 55 items correct, 

and for Verbal and Quantitative, it was 50 items correct). Raw scores (which could range from 0 to 55 

points for Nonverbal and 0 to 50 for Verbal and Quantitative) were analyzed and found to be normally 

distributed. 

Analyses were conducted to examine the influence of each demographic variable as a meaningful 

predictor of Naglieri General Ability Test scores. Relations between demographic variables (gender, PEL, 

and race/ethnicity) and total scores (i.e., the sum of correct responses) were investigated with independ-

ent t-tests (for gender, as it was coded as binary [male, female]) and ANOVAs (for PEL and race/ethnicity) 

to inspect observed mean differences between groups. For these two variables of interest, U.S. census 

categorization was used; PEL is presented and analyzed with five levels, and for race/ethnicity, race in 

this study is defined as non-Hispanic White youth and non-Hispanic Black youth, and ethnicity (for the 

purposes of this study, and in accordance with the U.S. census) refers to Hispanic youth. Note that sample 

sizes for Asian students were too small to permit further investigation due to limited power. Statistical 

significance was corrected with Bonferroni p-value adjustment to control the family-wise error rate of 

multiple comparisons (e.g., alpha of .05 divided by seven grade-level comparisons = adjusted p-value of 

.007).  

Results 

Overall, main effects of race, ethnicity, gender, and PEL were explored, and minimal differences 

were observed. Results of analyses of group differences by race (White vs. Black) and ethnicity (White vs. 

Hispanic) are presented for the Verbal, Nonverbal, and Quantitative tests in Tables 2a, 2b, and 2c, respec-

tively. Using the adjusted p-value to determine significance, the differences between racial/ethnic groups 

were not statistically significant for all grade-levels for all three tests. The size of the differences were 

negligible (median η2 = 0.01), and pairwise differences between White and Black, and White and Hispanic, 

groups were also negligible (median Cohen’s d = 0.02). These results address the first two research hy-

potheses, finding no evidence for significant differences between the groups in this study.  
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Table 2.a Race & Ethnicity Differences: Naglieri-Verbal. 

Grade-Form Group N M SD F df p η2 

Kindergarten 

Black 43 32.05 10.90 

2.32 2, 312 .100 0.01 Hispanic 84 34.33 11.78 

White 188 31.21 10.72 

Grade 1 

Black 47 27.96 7.47 

1.77 2, 299 .172 0.01 Hispanic 81 31.20 10.87 

White 174 30.39 9.39 

Grade 2 

Black 45 26.04 9.44 

3.34 2, 304 .037 0.02 Hispanic 85 30.48 10.98 

White 177 29.86 9.31 

Grade 3-4 

Black 48 29.52 8.70 

3.48 2, 321 .032 0.02 Hispanic 85 32.80 7.66 

White 191 32.68 7.55 

Grade 5-6 

Black 46 32.98 4.72 

0.31 2, 309 .737 0.00 Hispanic 83 33.83 7.07 

White 183 33.23 7.11 

Grade 7-9 

Black 47 29.72 6.86 

1.32 2, 325 .270 0.01 Hispanic 85 31.53 8.07 

White 196 31.50 6.49 

Grade 10-12 

Black 43 29.74 8.68 

3.97 2, 313 .020 0.02 Hispanic 85 33.40 6.54 

White 188 31.22 7.68 

 

Table 2. b Race & Ethnicity Differences: Naglieri-Nonverbal. 

Grade-Form Group N M SD F df p η2 

Pre-Kindergarten 

Black 41 27.49 12.60 

4.65 2, 280 .010 0.03 Hispanic 75 33.08 10.42 

White 167 28.81 11.34 

Kindergarten 

Black 38 27.63 9.05 

0.51 2, 270 .602 0.00 Hispanic 81 29.43 10.14 

White 154 29.25 9.47 

Grade 1 

Black 38 24.05 8.74 

1.28 2, 258 .279 0.01 Hispanic 73 26.85 7.69 

White 150 25.91 9.18 

Grade 2 

Black 40 26.48 9.53 

0.03 2, 244 .970 0.00 Hispanic 67 26.16 7.20 

White 140 26.44 8.10 

Grade 3-4 

Black 42 26.45 8.59 

0.63 2, 262 .536 0.00 Hispanic 73 26.55 7.38 

White 150 27.57 7.52 

Grade 5-6 

Black 40 28.10 8.07 

0.15 2, 259 .864 0.00 Hispanic 73 28.41 7.36 

White 149 27.83 7.64 

Grade 7-9 

Black 40 28.40 9.10 

0.17 2, 260 .841 0.00 Hispanic 71 28.56 8.97 

White 152 27.83 9.49 

Grade 10-12 

Black 33 24.94 6.49 

3.32 2, 249 .038 0.03 Hispanic 78 27.86 9.57 

White 141 29.50 9.89 
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Table 2. c Race & Ethnicity Differences: Naglieri-Quantitative. 

Grade-Form Group N M SD F df p η2 

Kindergarten 

Black 46 29.65 11.69 

4.17 2, 301 .016 0.03 Hispanic 83 34.86 10.16 

White 175 31.86 10.12 

Grade 1 

Black 41 27.00 9.66 

5.51 2, 292 .004 0.04 Hispanic 82 33.60 10.24 

White 172 31.00 10.71 

Grade 2 

Black 42 24.76 10.01 

4.58 2, 292 .011 0.03 Hispanic 81 30.35 9.96 

White 172 27.76 9.81 

Grade 3-4 

Black 43 24.28 10.59 

2.12 2, 308 .122 0.01 Hispanic 86 28.07 11.07 

White 182 26.75 9.07 

Grade 5-6 

Black 47 19.26 7.31 

3.37 2, 299 .036 0.02 Hispanic 79 23.28 8.72 

White 176 22.13 8.67 

Grade 7-9 

Black 44 20.20 8.18 

3.91 2, 301 .021 0.03 Hispanic 79 24.08 7.73 

White 181 23.63 7.91 

Grade 10-12 

Black 46 20.28 7.88 

1.22 2, 291 .297 0.01 Hispanic 75 22.08 8.16 

White 173 22.42 8.38 

 

Results of the group differences analyses by gender are presented for the Verbal, Nonverbal, and 

Quantitative tests in Tables 3a, 3b, and 3c, respectively. To summarize, all grade-levels for all three tests 

revealed a nonsignificant difference between male and female students in terms of raw test scores. Effect 

sizes were negligible to small, with Cohen’s d-values ranging from -0.26 to 0.23. The inconsistent direction 

of the observed differences in scores was also inconsistent (e.g., for some grade-levels, male students 

scored higher than female students, but that trend reversed for other grade-levels). These results address 

the third research hypothesis by the absence of a significant difference in scores based on gender groups.  

Table 3. a Gender Differences: Naglieri-Verbal. 

Grade-Form Gender N M SD t df p Cohen's d 

Kindergarten 
Male 177 32.88 10.64 

0.52 351 .605 0.05 
Female 177 32.28 11.14 

Grade 1 
Male 174 30.21 9.88 

-0.13 341 .901 -0.01 
Female 170 30.34 9.15 

Grade 2 
Male 172 29.33 9.47 

-1.06 343 .291 -0.11 
Female 174 30.44 10.07 

Grade 3-4 
Male 181 31.27 8.33 

-2.48 355 .013 -0.26 
Female 184 33.30 7.27 

Grade 5-6 
Male 175 33.11 7.13 

-1.25 344 .213 -0.13 
Female 175 34.01 6.38 

Grade 7-9 
Male 180 30.94 6.54 

-1.22 364 .223 -0.13 
Female 187 31.82 7.15 

Grade 10-12 
Male 177 31.34 8.13 

-1.33 341 .184 -0.14 
Female 179 32.39 6.72 
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Table 3. b Gender Differences: Naglieri-Nonverbal. 

Grade-Form Gender N M SD t df p Cohen's d 

Pre-Kindergarten 
Male 155 30.67 11.81 

1.44 311 .150 0.16 
Female 165 28.84 10.78 

Kindergarten 
Male 148 28.27 9.40 

-1.66 302 .098 -0.19 
Female 156 30.09 9.70 

Grade 1 
Male 153 25.93 8.51 

-0.12 291 .905 -0.01 
Female 143 26.05 8.80 

Grade 2 
Male 139 26.29 8.57 

-0.44 274 .658 -0.05 
Female 137 26.74 8.28 

Grade 3-4 
Male 151 26.80 7.85 

-0.87 289 .386 -0.10 
Female 140 27.59 7.57 

Grade 5-6 
Male 145 27.70 7.51 

-1.13 287 .261 -0.13 
Female 144 28.71 7.67 

Grade 7-9 
Male 141 28.52 9.49 

0.64 286 .520 0.08 
Female 149 27.81 9.32 

Grade 10-12 
Male 139 29.71 10.15 

1.52 278 .129 0.18 
Female 146 27.95 9.34 

 

Table 3. c Gender Differences: Naglieri-Quantitative . 

Grade-Form Gender N M SD t df p Cohen's d 

Kindergarten 
Male 166 32.61 10.66 

0.05 338 .960 0.01 
Female 176 32.56 10.52 

Grade 1 
Male 166 31.21 9.95 

-0.25 325 .804 -0.03 
Female 165 31.50 11.03 

Grade 2 
Male 163 28.40 10.42 

0.10 329 .919 0.01 
Female 169 28.28 10.11 

Grade 3-4 
Male 174 28.22 10.21 

2.11 346 .036 0.23 
Female 175 25.96 9.85 

Grade 5-6 
Male 163 23.15 8.57 

1.88 336 .061 0.20 
Female 181 21.44 8.34 

Grade 7-9 
Male 166 24.34 8.08 

1.93 334 .055 0.21 
Female 172 22.68 7.72 

Grade 10-12 
Male 161 22.75 8.48 

1.86 320 .064 0.20 
Female 172 21.12 7.49 

 

Results for the analysis of PEL differences for the Verbal, Nonverbal, and Quantitative tests are pre-

sented in Tables 4a, 4b, and 4c, and they present no statistically significant effects between groups. All 

comparisons yield p-values that exceed the Bonferroni adjusted p-value, and effect sizes are negligible 

(median η2 = 0.01). Scores between different levels of parental education were so close that post-hoc com-

parisons were not needed, given the nonsignificant omnibus effects observed. These results address the 

fourth research question, demonstrating an absence of significant differences between student scores 

based on PEL groups.  
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Table 4.a Parental Education Level (PEL) Differences: Naglieri-Verbal. 

Grade-Form Group N M SD F df p η2 

Kindergarten 

PEL 1 56 33.84 11.12 

0.29 4, 349 .883 0.00 

PEL 2 91 31.89 10.98 

PEL 3 103 32.46 11.67 

PEL 4 66 32.45 9.94 

PEL 5 38 32.95 9.96 

Grade 1 

PEL 1 53 30.96 9.01 

0.17 4, 339 .955 0.00 

PEL 2 92 30.15 8.74 

PEL 3 100 29.75 10.28 

PEL 4 65 30.51 10.46 

PEL 5 34 30.59 8.42 

Grade 2 

PEL 1 55 30.15 10.69 

0.43 4, 341 .790 0.00 

PEL 2 91 29.52 9.69 

PEL 3 100 29.21 9.89 

PEL 4 63 30.40 9.23 

PEL 5 37 31.41 9.46 

Grade 3-4 

PEL 1 55 30.67 7.77 

1.65 4, 360 .161 0.02 

PEL 2 95 31.99 8.47 

PEL 3 108 32.06 7.99 

PEL 4 65 33.09 7.11 

PEL 5 42 34.50 7.07 

Grade 5-6 

PEL 1 57 33.86 6.00 

0.13 4, 345 .973 0.00 

PEL 2 92 33.59 6.87 

PEL 3 101 33.19 6.86 

PEL 4 64 33.81 6.17 

PEL 5 36 33.61 8.53 

Grade 7-9 

PEL 1 56 29.98 8.29 

0.96 4, 362 .430 0.01 

PEL 2 100 31.16 7.17 

PEL 3 106 31.66 6.29 

PEL 4 62 31.89 6.77 

PEL 5 43 32.37 5.45 

Grade 10-12 

PEL 1 52 31.81 7.66 

0.17 4, 351 .954 0.00 

PEL 2 93 31.85 7.68 

PEL 3 100 32.13 8.07 

PEL 4 65 31.26 6.79 

PEL 5 46 32.26 6.53 

Note. PEL 1 = No high school diploma. PEL 2 = High school diploma or equivalent. PEL 3 = Some college or associate’s degree. PEL 4 = Bachelor’s 
degree. PEL 5 = Graduate/professional degree. 

 

Discussion 

The purpose of this study was to examine group differences in performance across key demographic 

variables of race, ethnicity, gender, and PEL on an initial version of the Naglieri General Ability Tests: Ver-

bal, Nonverbal, and Quantitative. We hypothesized that the way these tests were constructed (i.e., animated 

instructions, test questions that could be solved regardless of the language used by the examinees, and 

the elimination of a verbal response to the questions) might reduce traditionally observed differences in 

student performance across racial/ethnic, gender, and PEL groups. Additionally, the test development 

goals were designed to maximize the likelihood that examinees could solve verbal, nonverbal, and quan-

titative test questions and measure general ability in a manner that was minimally influenced by aca-

demic knowledge.  

The present findings suggest minimal nonsignificant differences in scores were found for White, 

Black, and Hispanic students across all forms of the three tests. These results are in contrast to previous 

studies that have shown that Black and Hispanic students consistently score lower than White students 
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on the most widely used ability tests (Brulles et al., 2022; Brody, 1992; Helms, 1992; Miller-Jones, 1989; 

Naglieri & Otero, 2017; Pfeiffer, 2012; Sattler, 1988; Skiba et al., 2002; Wasserman & Becker, 2000). Our 

results are consistent with researchers who have suggested that nonverbal tests of general ability have 

value when assessing diverse populations because of their reduced emphasis on language on the part of 

both the examiner and the student and minimal academic demands (Brulles et. al., 2022; Athanasiou, 

2000; McCallum et al., 2001, Naglieri & Ford, 2005).  

 

The negligible mean score differences between males and females found on the Naglieri-Verbal test are 

consistent with previous studies which found similar scores on verbal reasoning but higher scores for 

females than males in reading and writing (Hyde & Linn, 1988; Lohman & Lakin, 2009; Strand et al., 

2006). For example, an analysis of multiple U.S. national datasets for students assessed across multiple 

age groups on a variety of tests indicated no gender differences on verbal reasoning (d = 0.05) and a large 

difference in writing (d = 0.60) in favor of females (Cole, 1997). Given that the present study utilized a 

pictorial item format that allowed verbal reasoning in any language, thus eliminating the demand for 

reading and writing skills, the present study’s negligible gender differences make sense. 

The negligible differences in mean scores between males and females found on the Naglieri-Non-

verbal test are similar to findings reported on tests such as the Raven’s Progressive Matrices (Raven & Ra-

ven, 2003) and the Naglieri Nonverbal Ability Test (Naglieri, 2016), which also show small gender differ-

ences (Court, 1983; Lynn & Irwing, 2004). These findings are consistent with Lynn and Irwing (2004) who 

found that there was no gender difference in mean scores on the Raven’s Progressive Matrices for the age 

range of 6- to 14- years-old. The negligible gender differences reported here are also consistent with Ro-

jahn and Naglieri (2006), who found trivial gender differences in mean scores using the Naglieri Nonverbal 

Ability Test (Naglieri, 1997) standardization sample of children and adolescents in grades K-12 (aged 6 to 

17 years; N = 79,780), which was representative of the U.S. population on several critical demographic 

variables.  

Negligible differences in mean scores between males and females were also found on the Naglieri-

Quantitative test. Mathematical skills have long been described as a male domain (Fennema & Sherman, 

1977; Hyde et al., 1990a, Nosek et al., 2009). Such beliefs exist among children and adolescents, parents, 

and teachers (Steele, 2003; Furnham et al., 2002; Frome & Eccles, 1998; Li, 1999; Helwig et al., 2001). Alt-

hough male dominance in math have been reported on math achievement tests (Halpern, 1992), no ad-

vantage was observed with the present Quantitative test, perhaps because of the reduced knowledge 

demands. These findings are consistent with previous research on other quantitative measures (Hyde et 

al., 1990b; Hedges and Nowell, 1995; Strand et al., 2006; Mills et al., 1993).  

Significant differences between PEL groups, used here as a single indicator and proxy for socioeco-

nomic status (SES), were not found on any of the three Naglieri General Ability Tests. The lack of significant 

differences is in contrast to findings for tests that demand academic knowledge. Tyler-Wood and Carri 

(1993) found that the gap between low SES and average SES students’ test scores was highest on the 

verbal subscales requiring English knowledge on many tests of ability. Researchers typically find lower 

performance on both achievement and intelligence tests that are loaded with language demands for chil-

dren with lower SES (Olszewski-Kubilius & Corwith, 2018). Similarly, Warne et al. (2013) found that 

much of the disparity in the identification and participation of students of color and low-income students 

in gifted programs in the state of Utah was due to these students’ lower academic achievement scores. 

Ryan and French (1976) found that large differences existed in students from low, middle, and high SES 

groups on achievement. Portes and MacLeod (1996) found that SES had a strong effect on Stanford 

Achievement Test scores, even after controlling for several other individual variables. The current find-

ings suggest that the reduction in the academic knowledge required by the Naglieri General Ability Tests 

may be associated with minimized differences across students with varying levels of SES.  

The very small differences across race, ethnicity, gender, and PEL on all three measures of general 

ability which contain different content (Verbal, Quantitative, and Nonverbal) illustrate that when direct 

attempts are made to minimize the inherent influences resulting from language and academic knowledge 

in administration practices and test content, the possibility of a more equitable way of assessing students 

may be achieved. Addressing the language and knowledge demands in the items as well as the instruc-

tions and student response format appears to have helped minimize differences in student performance 

across groups with respect to race/ethnicity, gender, and PEL. Careful consideration of the language and 
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knowledge in test content, student responses, and the instructions for administration in the tools used for 

gifted identification may play a role in equitable assessment. The remaining critical issue is how this 

different method of identification might be paired with the delivery of a differentiated curriculum that 

could address the academic needs of students who are smart but not yet knowledgeable (see Brulles et 

al., 2022). 

Limitations 

This study, like most, has limitations that should be considered. First, although the characteristics of 

the three samples were similar to the U.S. population and the groups were large, the three tests were not 

administered to the same students. This administration procedure limited analysis of the relationships 

among the three tests, which could provide additional understanding of the validity of the measures. 

Second, because each test had several forms, the samples could not be combined across age groups, and 

results had to be presented by grade-level. Consequently, the samples used to examine differences by 

level were sometimes small, which could potentially reduce the power to detect statistically significant 

effects. Third, the relationship between these three measures of general ability and academic achievement 

should be examined to further assess their validity. Given these limitations, we suggest that it appears 

the Verbal, Nonverbal, and Quantitative tests used in this investigation may hold promise as measures 

of general ability that are minimally related to race, ethnicity, gender, and PEL. These findings should be 

supplemented with additional research on the complete psychometric qualities of the final published 

version of these tests for the normative sample, once published, as well as practical issues such as identi-

fication hit rates for high functioning students and direct comparisons of standard scores from other tests 

of general ability.  

 

Institutional Review Board Statement: 

This study of the validity of three general ability tests was jointly conducted by the tests’ publisher, 

Multi-Health Systems (MHS) and a professional research company. MHS has its own internal review 

board which meticulously examined the research protocol before any data was collected. This board con-

sists of scientists and subject matter experts with considerable knowledge and experience regarding ex-

periments with human subjects and many years of research experience both in institutional and commer-

cial settings. The research protocols were all examined and conducted with the rights and welfare of the 

human subjects protected. This included, but was not limited to, obtained consent before beginning the 

study, briefing and debriefing the study participants, and no use of deception. MHS designed and ap-

proved the study and the professional research company which has been conducting research for 35 years 

collected the data using individuals specifically trained in scientific research protocols and data collection 

procedures. 

 

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study. 

Written consent to participate was given by the parent of every participant under the age of 18 and those 

18 and older provided consent for themselves. Parents provided basic demographic information for the 

student in the study, as well as reporting the primary parent’s highest level of education. All participants 
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