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Abstract
The selection and interpretation of individually administered norm-referenced cognitive tests 
that are administered to culturally and linguistically diverse (CLD) students continue to be an 
important consideration within the psychoeducational assessment process. Understanding test 
directions during the assessment of cognitive abilities is important, considering the high-stakes 
nature of these assessments. Therefore, the linguistic demand of spoken test directions from 
the following commonly used cognitive test batteries was examined and compared: Wechsler 
Intelligence Scale for Children, Fifth Edition (WISC-V), Woodcock–Johnson IV Tests of Cognitive 
Abilities (WJ IV COG), Cognitive Assessment System, Second Edition (CAS2), and Kaufman 
Assessment Battery for Children, Second Edition (KABC-II). On average, the linguistic demand 
of the standard test directions was greater than the linguistic demand of the supplementary 
test directions. When examining individual test characteristics, very few individual tests were 
identified as outliers with respect to the linguistic demand of their test directions. This finding 
differs from previous research and suggests that the linguistic demand of the required directions 
for most tests included in commonly used cognitive batteries is similar. Implications for future 
research and test development are discussed.
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The number of culturally and linguistically diverse (CLD) students has been increasing rapidly 
in the United States and Canada (Schon, Shaftel, & Markham, 2008; Spinelli, 2008; Uchikoshi 
& Marinova-Todd, 2012; Vega, Lasser, & Afifi, 2015). According to Schon et al. (2008), many 
terms can be used to label nonnative speakers of English, such as English Language Learners 
(ELL), Second Language Learners (SLL), English as a Second Language (ESL), Limited English 
Proficient (LEP), and Culturally and Linguistically Diverse (CLD). For the purposes of this 
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study, we will use the term CLD, as it represents a broader group of students, all of whom are 
nonnative speakers of English1 (Rhodes, Ochoa, & Ortiz, 2005).

Cognitive Assessment of CLD Students

The impact of sociocultural diversity on psychological assessment practices has received a great 
deal of attention since the early years of psychological testing (e.g., Brigham, 1923; Goddard, 
1913; Terman, 1916; Yerkes, 1921). During the 1980s and 1990s, researchers mainly focused on 
the role of primary language development and linguistic diversity in promoting educational suc-
cess and cognitive development, especially for CLD students (Cummins, 1979, 1984; Figueroa, 
1989; Jensen, 1980; Pearson, Fernandez, & Oller, 1992; Valdés & Figueroa, 1994). Despite 
advances being made in these areas, the investigation of potentially negative consequences asso-
ciated with assessing the cognitive abilities of CLD students has remained a crucial topic in the 
21st century (Cormier, McGrew, & Ysseldyke, 2014; Harry & Klingner, 2006; Kranzler, Flores, 
& Coady, 2010; Styck & Watkins, 2013).

A number of guidelines have been suggested to reduce the potentially negative impacts of 
poor assessment practices on CLD students (e.g., Rhodes et al., 2005). For example, Ortiz, 
McGrew, and Flanagan (1998) presented an expert-based approach to assigning a degree of lin-
guistic demand to tests from various cognitive assessment batteries. Flanagan, McGrew, and 
Ortiz (2000) described that the tests were “evaluated on the basis of the level of language profi-
ciency required by the examinee in order to comprehend the assessor’s instructions and provide 
an appropriate response” (p. 116). The three-category qualitative classifications (high, medium, 
low) of tests’ degree of linguistic demand were presented in a number of battery-specific tables 
and referred to, generally, as the Culture–Language Interpretive Matrix (C-LIM). In addition to 
a description of linguistic demand, the C-LIM also includes a dimension for the cultural loading 
of tests (Flanagan, Ortiz, & Alfonso, 2007, 2013).

This classification of cognitive tests was elaborated upon in a number of subsequent publica-
tions (Flanagan & Ortiz, 2001; Flanagan et al., 2007, 2013; Rhodes et al., 2005). Regardless, the 
C-LIM classifications for individual tests remained the same across the three editions of the 
Essentials of Cross-Battery Assessment (e.g., see Appendix D in Flanagan et al., 2007 and 
Appendix I in Flanagan et al., 2013). The attempt to classify tests based on expert opinion may 
have led to a greater appreciation for the potential influence of cultural and linguistic back-
grounds when administering and interpreting norm-referenced tests (e.g., Sotelo-Dynega, Ortiz, 
Flanagan, & Chaplin, 2013). However, despite some empirical support for the C-LIM being 
reported in a series of unpublished dissertations (e.g., Tychanska, 2009; Verderosa, 2007), the 
accuracy of the C-LIM classifications has been brought into question in peer-reviewed publica-
tions (Cormier et al., 2014; Kranzler et al., 2010; Styck & Watkins, 2013) and other unpublished 
doctoral dissertations (e.g., Van Deth, 2013). Furthermore, as noted by Styck and Watkins (2013),

The evidence offered to justify the interpretation of the C-LIM profiles consists mostly of unpublished 
doctoral dissertations—none of which reported the frequency of individual study participants who 
exhibited each C-LIM profile despite its purported use to make decisions about individuals. (p. 169)

In summary, the lack of an empirical basis for the dimensions of linguistic demand and cultural 
loading represents an ongoing, critical need in the valid assessment of CLD students.

The Linguistic Demand of Cognitive Tests

Being aware of and responding appropriately to cultural and linguistic diversity are fundamental 
to ethical assessment practices, as represented in the Blueprint for School Psychology Training 
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and Practice (Ysseldyke et al., 2006) as well as in the Principles for Professional Ethics (National 
Association of School Psychologists [NASP], 2010). Rhodes et al. (2005) explained, “when 
learning is measured on tasks that favor English-language proficiency skills, such as those found 
on tests of intelligence and cognitive abilities, individuals with limited or no English proficiency 
will not fare as well” (p. 157). Similarly, Cormier et al. (2014) stated, “there is an obvious link 
between the ability of an individual to understand and communicate in English and his or her 
ability to perform on a test administered in English” (p. 611). Abedi (2006) discussed how unnec-
essary linguistic complexity may introduce sources of measurement error during the assessment 
process. Although his discussion was limited to the assessment of academic skills, he explained 
that ELL students often experience difficulty with test items that are more linguistically complex 
and that reducing the linguistic complexity of test items helps to narrow the performance gap 
between ELL and non-ELL students. Linguistic features—such as unfamiliar words, complex 
sentences, logical connectors, long noun phrases, relative clauses, prepositional phrases, abstract 
(vs. concrete) presentation of problems, passive voice, and negation—can have an impact on the 
way students comprehend the material presented to them (Abedi, 2002, 2006).

Many of these studies were conducted on academic domains—for example, assessments of 
achievement in math, science, or social studies. As such, the linguistic complexity of cognitive 
tests is an area that requires more attention. Fraine and McDade (2009) expressed their concern 
over the use of standardized tests, such as Wechsler Intelligence Scale for Children, because 
these tests seem to rely heavily on language ability and may be problematic in assessing and 
diagnosing CLD students. As the number of CLD students in the United States and Canada con-
tinues to increase, it is essential that psychologists working in schools ensure that students are 
evaluated in the most unbiased, nondiscriminatory manner to promote the best possible educa-
tional outcomes for CLD students (Schon et al., 2008).

Cognitive Test Directions

Test directions presented orally to an examinee within a standardized assessment procedure 
appear to be central to the issue of linguistic demand. Whereas the test items or tasks in cognitive 
tests are meant to distinguish between levels of ability, the directions that precede them are meant 
to be understood as completely as possible by the examinee. Incomplete or inaccurate compre-
hension of test directions by the examinee may diminish the validity and utility of scores obtained 
when the examinee’s comprehension of the test directions is less than his or her ability to com-
plete test items or tasks accurately. Therefore, the extent to which test directions are adequately 
comprehensible by examinees from all cultural and linguistic backgrounds is a critical feature of 
any test. This feature of a test’s characteristics (i.e., its oral directions) could be conceptualized 
as the listenability of the test’s directions—meaning the ease with which the oral test directions 
are understood from the perspective of the individual being tested.

To accurately assess and support CLD students, it is crucial to examine the linguistic 
demand that the directions of cognitive tests place on CLD students. Knowing the linguistic 
demand of cognitive test directions would provide valuable input not only in the process of 
choosing which assessments to use but also in interpreting the outcomes from the assessments. 
This is particularly relevant because an individual’s ability to understand instructions, articu-
late a response, and respond appropriately has a significant effect on his or her performance 
(Cormier et al., 2014; Rhodes et al., 2005). Thus, the need for empirical evidence to quantify 
the listenability of cognitive assessments when working with CLD students cannot be over-
stated. However, without empirical evidence to identify the level of linguistic demand of a 
test’s directions, it becomes questionable whether the interpretation of the scores from these 
tests should be considered to be a valid representation of students’ abilities, especially when 
working with CLD students.
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There are only two published studies specifically examining the linguistic demand of test 
directions (Cormier et al., 2011; Cormier, Wang, & Kennedy, 2016). However, Cormier et al. 
(2011) focused solely on the Woodcock–Johnson III Tests of Cognitive Abilities (WJ III; 
Woodcock, McGrew, & Mather, 2001), and Cormier, Wang, et al. (2016) focused on the Wechsler 
Intelligence Scale for Children Fourth and Fifth Editions (WISC-IV; Wechsler, 2003; WISC-V, 
Wechsler, 2014). Cormier et al. (2011) described a unique methodology in which the degree of 
linguistic demand placed on students by the test directions read aloud during administration of 
the WJ III was quantified. The purpose, stemming from an idea suggested informally by John 
Carroll, was to use a relatively easy procedure to produce a practical approach to quantifying the 
degree of linguistic demand of various tests. Test readability software was used to acquire text-
based parameters and develop indicators of the levels of verbosity, complexity, and total demand 
across the directions.

Current Limitations to Understanding Linguistic Demand

As suggested by Sotelo-Dynega et al. (2013), the language of a test “becomes a salient variable 
in determining performance of individuals who are not native English speakers when they are 
tested in English” (p. 782). The possible variables of interest in determining the linguistic demand 
of a cognitive test were described by Flanagan and colleagues (2007), as including the “language 
requirement on the part of the examiner (in the administration of the test)” (p. 171), as well as the 
receptive- and expressive-language requirements that are expected of the examinee. Sotelo-
Dynega et al. (2013) concluded that the performance of CLD students cannot be predicted simply 
by categorizing tests as being verbal or nonverbal and that careful systematic examinations of the 
cultural loading and linguistic demand of cognitive tests should be considered. This was, in part, 
the impetus for the empirically driven approach suggested by Cormier and colleagues (2011). 
Thus, determining the linguistic demand of test directions appears to be an important contribu-
tion to understanding a cognitive test’s overall linguistic demand.

Since Cormier et al.’s (2011) study, the WJ III and a number of other commonly used cogni-
tive test batteries have been revised and renormed, with significant changes being made to these 
batteries (e.g., see Cormier, McGrew, Bulut, & Funamoto, 2016, for an overview of the evolution 
of the Woodcock–Johnson Tests of Cognitive Abilities). Thus, the linguistic demand of the 
Woodcock–Johnson IV Tests of Cognitive Abilities’ (WJ IV COG; Schrank, McGrew, & Mather, 
2014) test directions is currently unknown. Despite having included the recently revised WISC 
in their study, Cormier, Wang, et al. (2016)—using a methodology that was similar to Cormier et al. 
(2011)—focused solely on the Wechsler scales (i.e., the WISC-IV and WISC-V). Hence, another 
limitation of previous research is that these studies were limited to within-battery comparisons, 
which makes it difficult to determine the relative linguistic demand across cognitive assessment 
batteries. The current study therefore attempts to address the limitations of previous research by 
providing a systematic evaluation of cognitive test directions across commonly used test batter-
ies, which could produce comprehensive information about the relative degree of linguistic 
demand of individual tests within and across cognitive test batteries.

Method

Sample

The cognitive test batteries included in the analysis were the Cognitive Assessment System–
Second Edition (CAS2; Naglieri, Das, & Goldstein, 2014), the Kaufman Assessment Battery for 
Children, Second Edition (KABC-II; Kaufman & Kaufman, 2004), the WISC-V (Wechsler, 
2014), and the WJ IV.
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CAS2. The CAS2 is an individually administered, norm-referenced measure of cognitive ability 
for children and adolescents aged 5 through 18 used to assess individuals’ cognitive processing 
strengths and weaknesses, predict achievement, and assist in diagnosis and recommendations. 
The norming sample consisted of 1,342 children aged 5 to 18 and was constructed using U.S. 
census data to ensure the sample was representative of the U.S. population. The CAS2 measures 
four specific neurocognitive abilities based on the Planning, Attention, Simultaneous, and Suc-
cessive (PASS) theory of intelligence. The PASS theory of intelligence integrates both neuropsy-
chology and cognitive psychology on the grounds that the brain consists of interdependent, 
functionally distinct systems. The CAS2 has 12 tests in total; eight tests comprise the core bat-
tery, and 12 tests comprise the extended battery. Combinations of these tests yield an overall 
full-scale score of cognitive functioning in addition to four PASS composite scales and five 
additional composite scales.

KABC-II. The KABC-II is a measure of processing and cognitive abilities for children and adoles-
cents aged 3 through 18 years of age. The stated purpose of the KABC-II is to contribute to 
psychological, clinical, psychoeducational, and neuropsychological evaluations for children and 
adolescents from 3 through 18 years of age (Kaufman & Kaufman, 2004). This measure follows 
two modern theoretical perspectives: The Cattell–Horn–Carroll (CHC) psychometric model of 
broad and narrow cognitive abilities, and Luria’s neuropsychological theory of processing. The 
KABC-II contains 18 tests, which are organized into core and supplemental scales. These tests 
make up two global scales: The Fluid-Crystallized Index (FCI) and the Mental Processing Index 
(MPI). The FCI uses a CHC framework, and the MPI uses the Luria model.

WISC-V. The WISC-V is an individually administered, standardized intelligence scale for chil-
dren aged 6 through 16 years of age. The norming sample, which included 2,200 children aged 6 
years 0 months to 16 years 11 months, is stratified to match updated U.S. census data according 
to sex, race/ethnicity, parent education level, and geographic region for each age group (Wechsler, 
2014). To provide a comprehensive assessment and description of a child’s cognitive ability, the 
primary index scores in addition to the Full Scale IQ Score (FSIQ) are recommended for admin-
istration. These index scores are derived from 10 primary subtests, which target verbal compre-
hension, visual spatial, fluid reasoning, working memory, and processing speed abilities. 
Additional information with respect to the child’s performance on the WISC-V and their cogni-
tive abilities can be obtained by index scores derived from different combinations of primary and 
secondary subtests. These index scores target quantitative reasoning; auditory working memory; 
nonverbal, general ability; and cognitive proficiency. Complementary index scores can be calcu-
lated for children suspected of having learning disabilities. These scores represent the child’s 
naming speed, symbol translation, and storage and retrieval abilities.

WJ IV COG. The WJ IV COG was developed to measure abilities represented in the CHC psycho-
metric model and can be used to measure the cognitive abilities of individuals from ages 2 to 
above 90 (Schrank et al., 2014). The norming sample is representative of the U.S. population 
across 46 states and the District of Columbia (Schrank et al., 2014). The WJ IV COG comprises 
a standard battery of 10 tests and an extended battery of eight additional tests. CHC cluster scores 
are calculated from pairs or trios of tests included in the standard or extended batteries. The indi-
vidual tests and their corresponding CHC broad clusters are Oral Vocabulary and General Infor-
mation for Gc, Number Series and Concept Formation for Gf, Verbal Attention and Numbers 
Reversed for Gwm, Letter-Pattern Matching and Pair Cancellation for Gs, Phonological Process-
ing and Nonword Repetition for Ga, Story Recall and Visual–Auditory Learning for Glr, and 
Visualization and Picture Recognition for Gv.
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Procedure

From the selected cognitive test batteries, two types of test directions were coded: the standard 
test directions and supplementary test directions. The standard test directions refer to the initial 
directions given to every examinee during the test administration, whereas the supplementary 
test directions refer to the additional test directions that are administered, if the examinee does 
not understand the initial test directions or answers incorrectly to one or more items, as indi-
cated in the test manual. Both standard and supplementary test directions were entered in text 
files for analysis by one member of the research team and then verified by another. Tests of 
cognitive abilities vary considerably in their structure and tasks. Consequently, in determining 
which test directions to include in each file, we used three data-entry rules to ensure consis-
tency and an equitable representation of the directions across all the cognitive assessment 
batteries.

First, when entering directions that are repeated for every item, or when it was unclear how 
many times the direction needed to be repeated, we included the repeated directions the number 
of times that was equal to the number of items that would be administered if only the basal and 
ceiling rules were met for that test. This rule was based on the logic that most examinees are 
expected to meet the basal and ceiling rules and that the directions will, at the very least, be 
repeated this number of times. For example, if the basal rule is three items and the ceiling rule is 
four items, then we included seven repetitions of the direction, if applicable, for that test. This 
allowed the data entered to capture these test directions, while limiting the number of times they 
would be included. Second, for tests in which directions were specific to each item, we only 
included the first statement and treated the rest of the text as item-specific information, not test 
directions. The third and final rule involved items in which examinees were made aware that they 
were going to be timed after reaching a specific item on a test. We did not include this statement 
as a direction because the verbal prompt often appeared toward the end of a test and the examin-
ees were not being instructed to complete the test any differently from originally directed. These 
rules were applied consistently across all measures. It should be noted that a separate file for 
analysis within a test was created if it was determined that specific age groups received different 
test directions. This was the case for the WISC-V, the CAS2, and the KABC-II. The WJ IV uses 
the same test directions, regardless of age.

Analysis. Text statistics and readability formula values were obtained using the Seven Formulas 
(Version 7.8) software (Micro Power and Light Co., 2012). The three formulas that were 
selected as most relevant to the purpose of this study were (a) the Flesch Grade Level, (b) 
FOG, and (c) SMOG formulas. The Flesch Grade Level formula, which is also known as the 
Flesch Kincaid formula, uses the number of words, syllables, and sentences to estimate a grade 
level. It is most reliable when used to assess upper elementary and secondary text (Micro 
Power and Light Co., 2012). The FOG formula uses the total number of words, words of three 
or more syllables, and number of sentences to produce values for interpretation. As a point of 
reference, according to the information provided by the software developers, text that is 
intended to be read by clerical staff should not exceed a FOG value of 8, business text should 
not exceed a value of 12, and technical text should not exceed a value of 14. As such, we would 
expect text that is to be read to children and adolescents to not exceed a value of 8. The SMOG 
formula focuses on the number of words with three or more syllables. Many scores produced 
by readability formulas will establish grade values assuming comprehension of 75% to 85% of 
the material—the SMOG formula targets 100% comprehension in producing its grade-based 
scores and, consequently, produces slightly higher values than other grade-based formulas 
(Micro Power and Light Co., 2012).
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Eight individual text statistics were produced using the software in addition to readability 
formula results: the number of total words, the number of total syllables, the number of total 
monosyllabic words, the number of total polysyllabic words, the number of total difficult words, 
the number of total sentences, average words per sentence, and average syllable per word. The 
purpose of using individual text parameters in addition to the readability indices described above 
was to allow for a deeper understanding of the specific text parameters that are influencing the 
readability level generated from the aforementioned formulas. Further analyses identified the 
most parameters for meaningful comparison across tests.

Identification of key variables. Because the text parameters were measured on different scales, we 
transformed raw scores from each parameter into z scores by subtracting the mean of the param-
eter from every value and dividing these deviation scores by the standard deviation of the param-
eter. This procedure placed all text parameters onto the same scale with a mean of 0 and standard 
deviation of 1. We then examined bivariate correlations among the eight text parameters for both 
standard and supplementary test directions. Results indicated that, with the exception of average 
words per sentence and average syllable per word, the six other parameters were strongly associ-
ated with each other. For example, the number of total words and the number of total polysyllabic 
words had a correlation of r = .73 . Similarly, the number of total monosyllabic words and the 
number of total sentences had a correlation of r = .95. Average words per sentence and average 
syllable per word correlated less than .30 with the other text parameters. Therefore, they were 
excluded from the subsequent analysis.

Analysis of linguistic dimensionality. Principal components analysis (PCA) was used to analyze the 
data because we wanted to turn highly dimensional data (i.e., six text parameters derived from 
test directions) into a more manageable, lower dimensional form (i.e., an index of linguistic 
demand), without losing meaningful information. PCA is a data-reduction technique that aims to 
create one or more principal components based on a linear combination of variables (Tabachnick 
& Fidell, 2007). In this study, PCA was used to generate an index of linguistic demand based on 
the six text parameters (the number of total words, the number of total syllables, the number of 
total monosyllabic words, the number of total polysyllabic words, the number of total difficult 
words, the number of total sentences). This is the same strategy used by similar statistical meth-
ods—such as the latent semantic indexing of words in documents (Dumais, 2005). An earlier 
study by Cormier et al. (2011) yielded two factors (verbosity and complexity) underlying the text 
parameters derived from the test directions in the WJ III Tests of Cognitive Ability and Achieve-
ment Batteries. In the current study, we used test directions from four cognitive test batteries, 
which resulted in a larger and more comprehensive sample of text parameters. A preliminary 
analysis of correlations among the six text parameters suggested that PCA could yield a single 
principal component (i.e., a composite index of linguistic demand) that can account for both 
verbosity and complexity of the test directions.

To examine the necessity of each text parameter in PCA, we checked the Kaiser–Meyer–Olkin 
(KMO) measure of sampling adequacy. Small values of the KMO statistic indicate that the cor-
relations between pairs of variables cannot be explained by other variables of interest, and there-
fore, statistical methods, such as PCA, may not be appropriate. The KMO statistics were .71 and 
.73 for standard and supplementary test directions, respectively. These values were above the 
recommended value of .6 (Hutcheson & Sofroniou, 1999; Kaiser, 1974). In addition, Bartlett’s 
test of sphericity was significant for both standard test directions, χ2(15) = 2,403.202, p < .001, 
and supplementary test directions, χ2(15) = 2,173.01, p < .001. Both the KMO statistic and 
Bartlett’s test of sphericity indicate that the text parameters were adequately related to each other 
and therefore PCA could be used.
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Results

Descriptive Statistics

The Flesch Grade Level values across the standard directions of the 99 individual tests ranged 
from 0 to 5 (M = 1.49, SD = 0.95). The FOG values across the individual tests ranged from 1.2 to 
10.3 (M = 3.70, SD = 1.65). Only two tests exceeded the value of 8, which is the threshold for 
understanding by clerical staff. These tests were Oral Vocabulary Synonyms (FOG = 8.9) and 
Oral Vocabulary Antonyms (FOG = 10.3), both from the WJ IV battery. The SMOG values across 
the individual tests ranged from 3 to 9.1 (M = 4.42, SD = 1.67), suggesting that all of the tests 
evaluated allow for 100% comprehension at a Grade 9 level, or below.

The Flesch Grade Level values across the supplemental directions of the 97 individual tests 
that have supplemental directions ranged from 0 to 6.4 (M = 1.38, SD = 1.30). The FOG values 
across the individual tests ranged from 0.8 to 9.6 (M = 3.54, SD = 1.75). Only two tests exceeded 
the value of 8, which is the threshold for understanding by clerical staff. These tests were Story 
Recall (FOG = 9.1) from the WJ IV battery and Visual Digit Span (FOG = 9.6) from the CAS2. 
The SMOG values across the individual tests ranged from 3 to 8.5 (M = 4.14, SD = 1.52), which 
suggests that all of the tests evaluated allow for 100% comprehension below a Grade 9 level. 
Descriptive statistics for the eight text parameters can be seen in Table 1.

Analysis of Linguistic Dimensions

As we anticipated, the PCA yielded a single principal component that explained a total of 87.52% 
of the variance in standard test directions and 93.71% of the variance in supplementary test direc-
tions for the entire set of six text parameters. For both types of test directions, the principal compo-
nent derived from the PCA was labeled linguistic demand, and represents the overall linguistic 
demand of test directions. The communalities of the text parameters included in the analysis were 
very high with each other (see Table 2). The first eigenvalues were 5.25 and 5.62 for standard and 
supplementary test directions, respectively. Eigenvalues for other components were below 0.6, and 
the amount of variance explained by these components was less than 12% for both standard and 
supplementary test directions. These findings suggest that the principal component labeled linguis-
tic demand was the only major component that was extracted from the six text parameters.

Next, linguistic demand component scores were created for both standard and supplementary 
test directions. Higher component scores indicated a higher linguistic demand for a given test. 
The highest linguistic demand was observed in the CAS2 Expressive Attention test in terms of 
standard test directions and in the WJ IV Concept Formation test in terms of supplementary test 
directions. Figure 1 shows the distributions of linguistic demand component scores by the type 

Table 1. Descriptive Statistics for Standard and Supplementary Test Directions.

Text parameters

Standard test directions
Supplementary test 

directions

M SD M SD

Number of total words 113.21 112 62.56 98.41
Number of total syllables 133.39 121.82 72.93 124.96
Number of total monosyllabic words 95.84 85.09 53.29 75.03
Number of total polysyllabic words 2.69 5.62 1.03 2.50
Number of total difficult words 2.64 5.55 1.03 2.50
Number of total sentences 15.73 12.96 8.99 13.08
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of test direction (i.e., standard or supplementary). The variability in linguistic demand of stan-
dard test directions was generally larger than the variability in linguistic demand of supplemen-
tary test directions. However, the highest linguistic demand was observed in supplementary test 
instructions. Table 3 shows descriptive statistics for the linguistic demand of component scores 
by the type of test directions.

To provide a practical interpretation of the results of the analyses, we categorized the tests 
using the descriptors provided by Flanagan and Ortiz (2001), which have also been used in sub-
sequent research related to the linguistic demand of cognitive assessment batteries (e.g., Cormier 
et al., 2011; Flanagan et al., 2013; Kranzler et al., 2010; Styck & Watkins, 2013). The component 
scores generated from the PCA were used to interpret the overall linguistic demand of each of the 
tests. The majority of the tests’ standard directions and supplemental directions (90% and 94%, 
respectively) fell within one standard deviation of the mean, with no test falling below a value of 
−1 (see supplementary file for a complete list of all component scores). As such, any test 

Table 2. Principal Component Communalities of Six Text Parameters for Standard and Supplementary 
Test Directions.

Text parameters
Standard test 

directions
Supplementary 
test directions

Number of total words .94 .97
Number of total syllables .95 .98
Number of total monosyllabic words .93 .93
Number of total polysyllabic words .77 .89
Number of total difficult words .76 .89
Number of total sentences .91 .96

Figure 1. Distributions of linguistic demand component scores for standard and supplementary test 
directions.
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Table 3. Descriptive Statistics for Linguistic Demand Component Scores.

Type of test 
directions n M SD Median Minimum Maximum

Standard 99 0 1 −0.28 −0.96 5.37
Supplementary 97 0 1 −0.21 −0.57 8.39

exceeding a value of one standard deviation from the mean was interpreted as being an outlier. 
Tests having a component score between 1 and 2 were categorized as moderate in linguistic 
demand. Tests having a component score above 2 (i.e., 2 standard deviations above the mean) 
were categorized as being relatively high in linguistic demand. The results of this categorization 
are summarized in Table 4.

The tests categorized as having standard directions with moderate linguistic demand were 
Planned Number Match (ages 8-18; CAS2), Picture Span (ages 6-16, WISC-V), Visualization 
Block Rotation (WJ IV), Expressive Attention (ages 8-18, CAS2), and Number Detection (ages 
5-7, CAS2). The tests categorized as having standard directions with high linguistic demand were 
Number Detection (ages 8-18, CAS2), Receptive Attention (ages 8-18, CAS2), Receptive Attention 
(ages 5-7, CAS2), Concept Formation (WJ IV), and Expressive Attention (ages 5-7, CAS2). The 
standard test directions of all other tests were categorized as being low in linguistic demand.

The tests categorized as having supplemental directions with moderate linguistic demand 
were Picture Span (ages 6-16, WISC-V), Visual Puzzles (ages 6-16, WISC-V), Figure Weights 
(ages 6-8, WISC-V), and Figure Weights (ages 9-16, WISC-V). The tests categorized as having 
standard directions with high linguistic demand were Nonword Repetition (WJ IV) and Concept 
Formation (WJ IV). The supplemental test directions of all other tests were categorized as low in 
linguistic demand.

Discussion

This study is the first to compare the linguistic demand of cognitive test directions across cogni-
tive test batteries by examining properties of the text of directions administered verbally to exam-
inees. This allows for a comprehensive comparison of the relative linguistic demand of the tests 

Table 4. Percentage of Tests Categorized as Low, Moderate, or High in Linguistic Demand.

Degree of linguistic 
demand

CAS2 KABC-II WISC-V WJ IV

n (%) n (%) n (%) n (%)

Standard directions
 Low 15 (68) 26 (100) 28 (97) 20 (91)
 Moderate 3 (14) 0 (0) 1 (3) 1 (5)
 High 4 (18) 0 (0) 0 (0) 1 (5)
Number of tests 22 26 29 22
Supplemental directions
 Low 22 (100) 24 (100) 28 (88) 17 (89)
 Moderate 0 (0) 0 (0) 4 (13) 0 (0)
 High 0 (0) 0 (0) 0 (0) 2 (11)
 Number of tests 22 24 32 19

Note. CAS2 = Cognitive Assessment System, Second Edition; KABC-II = Kaufman Assessment Battery for Children, 
Second Edition; WISC-V = Wechsler Intelligence Scale for Children, Fifth Edition; WJ IV = Woodcock–Johnson Tests 
of Cognitive Abilities, Fourth Edition.
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included in cognitive test batteries. The benefit of analyzing data from multiple cognitive assess-
ments is improved interpretation of any tests that are identified as outliers. This improves on 
previous research, which only focused on within-battery analyses (e.g., Cormier et al., 2011; 
Cormier, Wang, et al., 2016). Furthermore, the systematic quantification of the linguistic demand 
of test directions may also provide an additional, important variable to use in future research 
examining the effects of language on cognitive test performance. For example, Sotelo-Dynega 
et al. (2013) showed, using a number of tests from the WJ III battery, that test performance varies 
as a function of English language proficiency. It would be interesting to see how the tests’ direc-
tions contributed to this trend.

Quantifying the Linguistic Demand of Cognitive Test Directions

The readability statistics suggest that the linguistic demands of the standard and supplementary 
test directions are comparable, with little variation in mean and standard deviation values. The 
general trend that, on average, the verbosity (i.e., number of words, syllables, and sentences) and 
the complexity (i.e., number of polysyllabic words or difficult words) were lower in the supple-
mentary directions than the standard directions is a positive finding, as students who are being 
assessed and are in need of supplemental directions should not be provided with test directions 
that are more verbose or complex than the ones they potentially failed to comprehend (see Table 
1). One could speculate that the first data-entry rules, accounting for the repetition of some of the 
test or subtest directions, may have influenced the comparisons made between the standard and 
supplemental directions. Specifically, the standard tests were determined to be slightly more 
linguistically demanding given that the first rule was applied to 41% of the tests or subtests ana-
lyzed for the standard directions and only 12% of the tests or subtests analyzed for the supple-
mental directions. However, it is important to note that the analyses were run separately for the 
standard and supplemental directions, which means that the text parameter values for the stan-
dard directions did not influence the calculation of the linguistic demand of the supplemental 
directions. In other words, the results could be interpreted as the linguistic demand of the supple-
mental directions being more consistent (i.e., showing less variability) across tests and subtests, 
than the standard directions.

The results of the study did suggest one particularly extreme outlier—the Expressive Attention 
subtest administered from ages 5 to 7. This subtest has z-score values greater than 4 and an over-
all linguistic demand value of 5.37. Again, we considered that perhaps our data-entry procedure 
had influenced the results for this particular subtest. Upon closer inspection of the text that was 
entered, the test directions are repeated for this particular subtest and the first data-entry rule was 
therefore applied. However, it should be noted that the consistently high z scores across all text 
parameters suggest that the directions for this particular subtest not only contain many words and 
sentences, but the directions also include a relatively large number of polysyllabic words and 
difficult words. Thus, although the scores are certainly a product of the data-entry procedure, this 
subtest does stand out as an outlier when compared with other tests or subtests. For example, the 
KABC-II had the most subtests to which the first data-entry rule was applied with 62% of its 
subtests being subject to this rule. However, the KABC-II subtests were not identified as outliers 
when examining the total demand of these subtests.

The results of the PCA allow for a more detailed analysis of the text parameters that appear 
to be most relevant to judging the relative linguistic demand of cognitive tests. It was surprising 
that only a single component was extracted, given that previous research has extracted two 
parameters—one labeled as representing the verbosity of the test directions and the other labeled 
as representing the complexity of the test directions (Cormier at al., 2011; Cormier, Wang, at al., 
2016). Despite these labels being arbitrarily assigned to explain the two distinct dimensions that 
were extracted in previous research, the differences in the results could be explained by the fact 
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that previous studies were limited to a single battery (e.g., WJ III, WISC) or could be due to 
changes that occurred when batteries were revised (e.g., WJ III and WJ IV, WISC-IV and 
WISC-V). Regardless of the underlying cause, the extraction of a single component is a new 
finding (Cormier et al., 2011; Cormier, Wang, et al., 2016). Furthermore, Cormier and col-
leagues (2011) generated a total demand index, which was replicated in Cormier, Wang, et al. 
(2016) that combined the two extracted factors into a single summative score for ease of inter-
pretation. From a practical standpoint, the single component score generated from the PCA in 
this study provides a straightforward metric representing the linguistic demand of each indi-
vidual test’s oral directions.

Cognitive Battery Comparisons

Comparing the results across batteries allows for a better understanding, and perhaps a more 
accurate representation, of the relative linguistic demand of tests’ directions. Previous stud-
ies that have only considered comparisons within a specific cognitive battery labeled a 
greater percentage of tests’ directions high or moderate in linguistic demand. For example, 
Cormier et al. (2011) labeled 13% of the WJ III tests’ standard directions high in linguistic 
demand and 58% moderate in linguistic demand, whereas the current study labeled only 5% 
of the WJ IV tests high or moderate in linguistic demand. Similarly, Cormier et al. (2016) 
labeled 100% of the WISC-IV’s standard test directions moderate in linguistic demand. The 
findings of the current study suggest that there may not be as many outliers as has been sug-
gested in previous research. In fact, very few tests appear to be moderate or high in linguistic 
demand, as only 5% of the tests’ standard directions are labeled as moderate or high in lin-
guistic demand.

One of the possible reasons for the significant decline in the linguistic demand of the test 
directions included in more recent versions of cognitive tests may be related to the focus on 
reducing linguistic demand during the redevelopment of these tests. For example, as noted by 
Cormier, Kennedy, and Aquilina (2016), one of the specific goals described by the WISC-V pub-
lisher was

to increase the test’s appropriateness across all stages of development by lowering the vocabulary 
level, lowering verbosity, ensuring that each task is demonstrated and practiced, and by updating the 
art and subtest items. (p. 2)

When comparing the individual text parameters from the current study with those gathered for 
the WISC-IV in previous research (e.g., Cormier, Wang, et al., 2016), it appears that the majority 
of the text parameter values were reduced for the WISC-V (i.e., the WISC-V; see Table 5). The 
most significant reductions appear to have been the total number of words (MWISC-IV = 99.56, 
MWISC-V = 84.99) and the total number of sentences (MWISC-IV = 14.22, MWISC-V = 11.71) included 
in the subtests’ directions. Another possible reason for the decline in z-score values, when com-
pared with previous studies, may be the considerable increase in the data that were included in 
the current study—previous studies only focused on a single measure, whereas our study included 
data from four different cognitive test batteries. The inclusion of multiple cognitive test batteries 
changed the sample mean and standard deviation values that were used to compute the z scores. 
The inclusion of many of the most commonly used cognitive test batteries likely produced a 
distribution of scores that is more representative of the true linguistic demand of the cognitive 
tests directions, compared to the distribution of scores produced within a single cognitive test 
battery. Thus, this study not only improved on the limitations of previous studies but also pro-
vided some indication that test developers have begun to account for and reduce the linguistic 
demand of cognitive test directions.
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Test Development

Regardless of the potential for revising current guidelines for the selection and interpretation of 
cognitive tests when assessing CLD students, the results of this study can also potentially inform 
test development. Sireci and Faulkner-Bond (2015) discussed the use of simplified language as 
an appropriate accommodation to ensure the valid assessment of linguistic minorities. They 
noted, however, that simplified language would not be a necessary accommodation, if standard 

Table 5. Comparison of Text Parameters Between Wechsler Intelligence Test for Children Fourth 
Edition (WISC-IV) and Fifth Edition (WISC-V).

Subtesta
Test version 
(age range)

Text parameter

WRD SENT POLYSYL WRDSNT SYLWRD

Block design WISC-IV 261.00 33.00 5.00 7.91 1.16
WISC-V (6-7) 86.00 11.00 0.00 7.82 1.03
WISC-V (8-16) 246.00 33.00 0.00 7.45 1.06

Similarities WISC-IV 58.00 8.00 3.00 7.25 1.22
WISC-V (6-16) 25.00 5.00 0.00 5.00 1.08

Digit Span WISC-IV 72.00 9.00 2.00 8.00 1.19
WISC-V (6-16) 79.00 10.00 3.00 7.90 1.22

Picture Concepts WISC-IV 113.00 16.00 6.00 7.06 1.13
WISC-V (6-16) 73.00 14.00 2.00 5.21 1.07

Coding A WISC-IV 144.00 21.00 0.00 6.86 1.11
WISC-V (6-7) 126.00 20.00 0.00 6.30 1.10

Coding B WISC-IV 170.00 25.00 0.00 6.80 1.10
WISC-V (8-16) 159.00 24.00 0.00 6.63 1.09

Vocabulary WISC-IV 24.00 4.00 1.00 6.00 1.21
WISC-V (6-7) 12.00 4.00 0.00 3.00 1.00
WISC-V (8-16) 16.00 2.00 1.00 8.00 1.31

Letter–Number 
Sequencing

WISC-IV 163.00 22.00 9.00 7.41 1.31
WISC-V 141.00 19.00 3.00 7.42 1.26

Matrix Reasoning WISC-IV 54.00 14.00 3.00 3.86 1.13
WISC-V (6-16) 54.00 12.00 0.00 4.50 1.13

Symbol Search A WISC-IV 152.00 20.00 2.00 7.60 1.11
WISC-V (6-7) 125.00 16.00 0.00 7.81 1.11

Symbol Search B WISC-IV 172.00 20.00 2.00 8.60 1.10
WISC-V (8-16) 133.00 16.00 0.00 8.31 1.11

Cancellation WISC-IV 133.00 25.00 8.00 5.32 1.26
WISC-V (6-16) 97.00 19.00 8.00 5.11 1.30

Arithmetic WISC-IV 9.00 1.00 0.00 9.00 1.11
WISC-V (6-16) 18.00 2.00 1.00 9.00 1.44

Sample M WISC-IV 99.56 14.22 3.11 8.63 1.19
WISC-V 84.99 11.71 1.23 7.41 1.12

Sample SD WISC-IV 68.66 9.63 3.10 4.47 0.09
WISC-V 54.74 7.74 2.19 2.13 0.22

Note. Boldface text indicates that the WISC-V text parameter value was equal to or less than the same text parameter 
value for the WISC-IV. WRD = total number of words, SENT = total number of sentences, POLYSYL = total number 
of words with three or more syllables, WRDSNT = average number of words per sentence, SYLWRD = average 
number of syllables per word.
aWord Reasoning, Comprehension, Picture Completion, and Information from the WISC-IV were removed because 
they are not included in the WISC-V.
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item writing guidelines were followed, which include limiting verbosity and reducing overall 
language load for the examinee. Similarly, Faulkner-Bond and Sireci (2015) noted that, during 
test development, a sensitivity review should flag items that are particularly linguistically 
demanding. The methodology and results presented herein could be used to inform the develop-
ment of cognitive test batteries. For example, the developers of the KABC-II appear to have been 
successful in minimizing the complexity and verbosity of the tests’ directions, as this measure did 
not have any tests that were identified as being outliers, when compared with the other cognitive 
batteries. Moreover, the developers of the WISC-V appear to have been successful in reducing 
the linguistic demand of the current version of this test, when compared with the WISC-IV. In the 
future, this procedure could be included in a sensitivity review or as a part of the validity evi-
dence that is generated to support the appropriate use of a particular cognitive test.

Linguistic Demand and the C-LIM

Despite being central to the definition of the linguistic demand of cognitive tests (Flanagan et al., 
2007), the linguistic demand of cognitive test directions is the only aspect that was examined in 
the current study. Although previous studies examining the linguistic demand of cognitive test 
directions have provided a reclassification of the tests included in the C-LIM (e.g., Cormier et al., 
2014), at this point, it seems premature to suggest any sort of reclassification of the C-LIM, given 
that the expressive and receptive linguistic demands of the test items are not known. Future 
research may provide empirical evidence of the expressive and receptive linguistic demands of 
current cognitive tests. To date, studies attempting to evaluate the C-LIM have only focused on 
within-group trends that do not include measures of expressive or receptive language abilities 
(e.g., Styck & Watkins, 2013) or have used measures that do not provide individual scores for 
these two aspects of language abilities (e.g., Kranzler et al., 2010). Once the influence of these 
additional aspects of linguistic demand is identified and described empirically, the results of the 
current study could be integrated into a total demand index, which would capture all three aspects 
of linguistic demand (test directions, expressive language, and receptive language), as described 
by Flanagan and colleagues (2007). This could then lead to greater clarity regarding a particular 
test’s overall linguistic demand.

Limitations

The results of this study should be considered in light of a few limitations. First, given limited 
available research on analysis of the comprehensibility of oral language (or listenability), we 
opted to analyze parameters of the text used to provide directions orally. This allowed for the use 
of several text parameters and common readability indices, and provided a way to describe 
empirical differences between the verbosity and complexity of oral test directions across several 
popular cognitive assessment batteries. However, it is worth noting that the response type (verbal 
or nonverbal) was not captured in the data due to the study only being focused on the linguistic 
demand of the test directions. Future research may consider incorporating multiple linguistic 
aspects of test administration.

Second, not all cognitive assessment batteries were included in the analysis. The authors had 
attempted to also include the Stanford–Binet Intelligence Scales, Fifth Edition (SB-5) in the 
analysis. Unfortunately, the design of the SB-5 made it difficult to apply the data-entry rules to 
this measure, which is why it was dropped from the analysis. Another limitation is that although 
the analysis identified a few clear outliers with respect to the linguistic demand of their test direc-
tions, we are unable to provide a value of the score attenuation that is occurring for CLD students. 
In other words, we are unable to quantify the degree of influence of actual test performance that 
may be involved for a test that is classified as moderate or high in linguistic demand. Future 
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research may consider linking the results of the current study with actual test performance. This 
would allow for a greater understanding of the potential association between text characteristics, 
oral directions, and the examinee’s listening comprehension.

Conclusion

The linguistic demand of a test and its influence on the performance of CLD students are com-
plex issues. There are many facets to consider—all of which require careful attention and empiri-
cal evidence be collected prior to making strong recommendations for practice. Ideally, we may 
eventually combine the quantified linguistic demand of test directions with information about 
how test items interact with the receptive- and expressive-language abilities. This could poten-
tially produce an empirically driven representation of the overall linguistic demand of a given 
cognitive test. Finally, the results of this study suggest that the oral directions that are provided 
to an examinee in a standardized testing situation are an important test-design feature that could 
be considered when a test is developed, especially if it is to be used with CLD students.
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