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Abstract The Culture-Language Interpretive Matrix (C-
LIM) was developed to help practitioners determine the va-
lidity of test scores obtained from students who are culturally
and linguistically different from the normative group of a test.
The present study used an idiographic approach to investigate
the diagnostic utility of the C-LIM for the Wechsler Intelli-
gence Scales for Children-Fourth Edition (WISC-1V) for
distinguishing between a referred sample of 69 English lan-
guage learners, 79 English-speakers diagnosed with Autism,
and 216 English speakers referred for a special education
evaluation. Results indicated that the WISC-IV C-LIM differ-
entiated between these groups of students at chance rates.
Evidence from the previous studies along with the results of
the current study does not support the use of the C-LIM for
making decisions about individuals in applied practice.

Keywords C-LIM - Diagnostic utility - ROC - WISC-1V -
English Language Learners

Discriminant Validity of the WISC-IV Culture-Language
Interpretive Matrix

Standardized IQ tests play an integral role in the high-stakes
decisions made by school psychologists regarding eligibility
for special programming (Reschly and Hosp 2004). 1Q test
scores have norm-referenced interpretations, which mean that
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the performance of an examinee is described relative to the
performance of participants in the normative sample. This has
led some researchers to believe that IQ test scores may be
invalid when an examinee does not share cultural and linguis-
tic experiences with a sufficient proportion of the normative
group of a test (Flanagan and Ortiz 2001; Flanagan et al. 2007,
2013; Oriz and Dynda 2005; Oriz et al. 2012; Ortiz 2011;
Ortiz and Ochoa 2005).

Consequently, Flanagan et al. (2013) encouraged the use of
the Culture-Language Interpretive Matrix (C-LIM) “to assist
[practitioners] in determining whether results obtained from
standardized testing are valid (and may therefore be
interpreted) or not” (p. 310). The C-LIM is a 3x3 matrix
originated by Flanagan and Ortiz (2001) with rows and col-
umns that represent increasing linguistic and cultural demand,
respectively. Subtests from individual standardized 1Q tests
are placed into the cells of test-specific C-LIMs according to
their hypothesized cultural and linguistic demand classifica-
tions (Flanagan and Ortiz 2001). Figure 1 illustrates a C-LIM
for the Wechsler Intelligence Scales for Children-Fourth Edi-
tion (WISC-IV; Wechsler 2003a), which is one of the most
popularly used IQ tests by school psychologists (Braden and
Athanasiou 2013).

During the formation of the C-LIM, Flanagan and Ortiz
relied upon group mean score differences between English
language learners (ELL) and English speakers, as well as an
expert consensus procedure to classify subtests from various
1Q tests as having low, moderate, or high cultural and linguis-
tic demand. However, the research cited by the C-LIM authors
as providing empirical evidence in support of the culture-
language test classification system, “included mean scores
for bilingual individuals on various tests, most commonly
the Wechsler batteries” (Flanagan et al. 2007, p. 169). This
suggests that clinical judgment was the primary method used
to classify subtests as having low, moderate, or high cultural
and linguistic demand, which is known to be less reliable than
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Fig. 1 A Culture-Language
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actuarial methods (Dawes and Corrigan 1974; Dawes et al.
1989). Furthermore, several important issues remain unclear
regarding the expert consensus procedure described by Flan-
agan et al. (2007, 2013), such as the qualifications of each
expert, the number of experts involved, the degree to which
intra- or inter-rater reliability estimates were computed to
estimate the reliability of subtest classifications within and
between experts, and the manner in which expert
disagreements were resolved.

According to Flanagan et al. (2013), test scores are invalid
if the cell means of the C-LIM systematically decline down
the diagonal. If any other pattern emerges, results of standard-
ized testing are considered valid (Flanagan and Ortiz 2001;
Flanagan et al. 2007, 2013; Ortiz 2011, 2013; Ortiz and Ochoa
2005). Furthermore, in the presence of the invalid profile,
Flanagan et al. (2007) asserted that “practitioners must recog-
nize that the invalidity of their results indicates that no inter-
pretation can be made and no direct inferences drawn regard-
ing levels of actual or true ability” (p. 197). This strongly
suggests that C-LIM decisions are interpreted independent of
other information obtained throughout the comprehensive
evaluation process. There is no known base rate for the
percent of culturally and linguistically diverse students that
can be expected to follow the profile of decline and the
evidence offered to justify the interpretation of the C-LIM
profiles consists mostly of unpublished doctoral disserta-
tions—none of which reported the frequency of individual
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study participants who exhibited each C-LIM profile despite
its purported use to make decisions about individuals (Aziz
2011; Dhaniram-Beharry 2008; Durandisse 2013; Souravlis
2010; Nieves-Brull 2006; Sotello-Dynega 2007; Sotello-
Dynega et al. 2013; Templeton 2012; Tychanska 2009;
Verderosa 2007).

The nomothetic analytical approach used in the ma-
jority of research on the C-LIM does not adequately
address the degree to which the C-LIM can make
accurate decisions for individual children and adoles-
cents suspected of having a disability (Kraemer et al.
2011; Weiner 2003). Nomothetic analytical approaches
investigate group differences, whereas idiographic ana-
lytical approaches investigate individual differences.
Evaluating the accuracy of the C-LIM for making indi-
vidual decisions requires the use of an idiographic
analytical approach, such as the computation of sensi-
tivity and specificity statistics. Sensitivity describes the
proportion of ELL test scores that exhibit the invalid
profile (i.e., decline in cell means down the diagonal)
and specificity describes the proportion of test scores
from English-speaking students that follow the valid
profile (i.e., no decline in cell means down the diago-
nal). Kranzler et al. (2010) and Styck and Watkins
(2013) are the only studies to date on the C-LIM
published in peer-reviewed journals that reported diag-
nostic utility statistics. Kranzler et al. (2010) indicated
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that only 37 % of students enrolled in English as a
second language programming followed the C-LIM pro-
file of decline on the Woodcock—Johnson Tests of Cog-
nitive Abilities-Third Edition (WJ-III COG; Woodcock
et al. 2001) C-LIM and Styck and Watkins (2013)
reported that merely 11 % of a sample of ELLs referred
to determine eligibility for special education program-
ming followed the C-LIM profile of decline on the
WISC-IV C-LIM.

Recently, two unpublished dissertations described similar
negative results. Meyer (2013) and Van Deth (2013) reported
sensitivity ranging between 0 and 35 % and specificity rang-
ing between 84 and 100 % when the C-LIM invalid profile
was used to compare test scores from the WJ-III COG and the
Kaufman Assessment Battery for Children-Second Edition
(KABC-II; Kaufman and Kaufman 2004) between samples
of ELLs and English speakers referred for special education
evaluations using a variety of criteria to define a systematic
decline in cell means down the diagonal of the matrix. Alto-
gether, empirical research on the C-LIM using an idiographic
approach suggests that C-LIM decisions have low sensitivity
and high specificity. Given these results, the C-LIM has not
demonstrated the ability to accurately identify students who
are culturally and linguistically different from those who share
similar cultural and linguistic experiences with test normative
groups.

Nevertheless, a diagnostic sign is useful if it can distinguish
between clinical and non-clinical subgroups, referred sub-
groups with and without a particular condition, and if it can
aid in making differential diagnoses. Previous research on the
C-LIM using an idiographic approach has focused on the
former two types of judgments by comparing a referred sam-
ple of ELLs with non-referred English speakers for the WISC-
IV and WI-III Cog C-LIMs (Meyer 2013; Styck and Watkins
2013) and by comparing a referred sample of ELLs with
English speakers for the KABC-II C-LIM (Van Deth 2013).
However, the ability of the C-LIM to distinguish between a
referred sample of ELLs and English speakers identified as
having a disability marked with significant impairments in
cognitive ability or those with language impairments that
might also attenuate scores as the degree of linguistic demand
increases (i.e., Intellectual Disability, Autism, or Speech and
Language Impairment, American Psychiatric Association
2013; Individuals with Disabilities Education Improvement
Act 2004), remains unknown.

In spite of the absence of this critical information, Flanagan
et al. (2013) claimed that, “Practitioners may rest assured that
to date, no other factor has been discovered, apart from
cultural and linguistic difference, that results in or has the
capacity to create a declining pattern of test performance”
(p- 323). Therefore, the purpose of the present study is to
empirically test this assertion. Test scores from an English
speaker diagnosed with Autism may decline as the linguistic

demand of subtests increase because individuals with Autism
are characterized by significant deficits in social communica-
tion skills (American Psychiatric Association 2013).
However, their scores would not be expected to follow the
invalid profile of decline indicating that the combined
influence of cultural and linguistic differences attenuated
their performance nor would their scores be expected to
decline as the cultural demand of subtests increases
according to Flanagan et al. (2007, 2013) hypotheses. There-
fore, the presence of either of these two profiles of decline
(i.e., due to the combined effect of culture and language or due
to the separate effect of culture) in the test scores of students
identified with Autism would suggest that the C-LIM is not
able to distinguish between individuals whose cultural expe-
riences differ.

Furthermore, previous research on the diagnostic utility of
the C-LIM has compared non-referred samples of English
speakers to referred samples of ELLs (Meyer 2013; Styck
and Watkins 2013; Van Deth 2013). However, referred sam-
ples have different distributional characteristics than non-
referred samples (Canivez and Watkins 1998; Chen and Zhu
2012; Watkins and Smith 2013), and these results may not
generalize to applied situations in which test scores are only
examined by practitioners for individuals who were referred to
them for evaluations. As a result, a secondary purpose of the
present investigation is to determine the degree to which the
C-LIM can distinguish between a referred sample of ELLs and
a referred sample of English speakers. It is hypothesized that
the C-LIM will not be able to distinguish between either of
these two groups of students because of its failure to materi-
alize in meaningful numbers for any sample to date (Kranzler
et al. 2010; Meyer 2013; Styck and Watkins 2013; Van Deth
2013).

Method
Participants

Participants included 364 school-aged children and adoles-
cents who were referred for a multidisciplinary evaluation to
determine eligibility as students in need of special education
services in two Southwestern school districts and subsequent-
ly identified by a school multidisciplinary evaluation team as
(a) having limited English proficiency according to the results
of a home language survey, (b) having Autism, or (c) ineligi-
ble for special education services. The ELL sample included
69 students (46 males, 23 females) aged 6 to 16 years (M=
11.4, SD=2.8) whose native and home languages were both
reported as Spanish. All ELL received special education ser-
vices, with approximately 89 % identified as having specific
learning disabilities and the remaining 11 % identified as
having a variety of disabilities including emotional
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disturbance, attention-deficit hyperactivity disorder, hearing
impairment, other health impairment, and speech and lan-
guage impairment.

The sample of English speakers identified as having autism
included 79 students (62 males, 17 females) aged 6 to 16 years
(M=10.4, SD=2.7). IDEA (2004) includes other developmen-
tal disabilities under the eligibility category of Autism, such as
Asperger’s disorder and Rett’s disorder. Approximately 95 %
of the students in the Autism sample received a primary
diagnosis of Autism and 5 % of the students in the Autism
sample received a primary diagnosis of Asperger’s disorder.
Finally, the sample of English speakers identified as ineligible
for special education services included 216 (140 males, 76
females) students aged 6 to 16 years (M=9.7, SD=2.2).

Instruments

The WISC-IV is an individually administered and standard-
ized intelligence test for children and adolescents. It is com-
posed of a standard battery of ten core subtests (M=10; SD=
3) that form four index composite scores, the Verbal Compre-
hension Index (VCI), Working Memory Index (WMI), Pro-
cessing Speed Index (PSI), Perceptual Reasoning Index (PRI),
and a Full-Scale 1Q score (FSIQ; M=100; SD=15). The
WISC-IV standardization sample included 2,200 children
ages 6 years and 0 months to 16 years and 11 months who
were fluent in English and represented the 2,000 United States
census stratified on age, sex, race, ethnicity, parent education
level, and geographic region (Wechsler 2003b). Test devel-
opers and independent researchers have provided evidence of
reliability and validity (Chen and Zhu 2008; Watkins et al.
2006; Wechsler 2003b).

Procedure

WISC-IV scores, parent home language survey results, and
disability eligibility status were collected from archival special
education records from two large Southwestern school dis-
tricts following university institutional review board and
school district approval. No other identifying information
was collected from participant files.

Students were included in the ELL sample if (a) a parent
home language survey indicated that Spanish was their native
language as well as the primary language spoken at home, (b)
they were not identified as having Autism by a school multi-
disciplinary evaluation team, and (c) their file contained sub-
test scores for the WISC-IV core battery. Students were in-
cluded in the Autism sample if (a) a parent home language
survey indicated that English was their native language as well
as the only language spoken at home and (b) their file
contained subtest scores for the WISC-IV core battery. Final-
ly, a sample of students was included in the study if (a) a
parent home language survey indicated that English was their
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native language as well as the only language spoken at home
and (b) they were found ineligible for special education ser-
vices by a school multidisciplinary evaluation team.

Analyses

All analyses were conducted using the base package of R
Version 3.0.1 (R Core Team 2013). First, a one-way analysis
of variance (ANOVA) was computed to investigate the degree
to which mean WISC-IV subtest scaled scores, composite
scores, and FSIQ scores significantly differed between partic-
ipant subgroups. The Welch approximate F test was used to
evaluate the omnibus test and post hoc pairwise comparisons
to relax the assumption of homogeneity of variances. Finally,
the Bonferonni correction was applied to maintain an
experimentwise error rate of 0.05.

Next, sensitivity and specificity statistics were computed
according to the presence or absence of the profile of decline
(Flanagan et al. 2007, 2013; Ortiz and Ochoa 2005). Frequen-
cies of the WISC-IV C-LIM patterns (i.e., valid versus inva-
lid) were compared to the true state of participants’ cultural
and linguistic difference (McFall and Treat 1999). According
to Flanagan et al. (2013) hypotheses, ELL participants should
exhibit the invalid profile (decline of scores in the diagonal of
the C-LIM) and English-speaking participants with Autism or
those referred for special education evaluations should exhibit
the valid profile (any pattern of scores other than decline of
scores in the diagonal of the C-LIM). Therefore, sensitivity is
defined as the proportion of ELL participants whose WISC-IV
scores follow the invalid profile, and specificity is defined as
the proportion of participants diagnosed with Autism or found
ineligible for special education services whose WISC-IV
scores follow the valid profile.

In addition, the hypothesized separate influences of linguis-
tic demand and cultural demand were evaluated by inspecting
the degree to which scores systematically declined for each
participant group as linguistic and cultural demand increased.
Scores from ELL students and English speaking students with
Autism should decline across the columns of the C-LIM as
linguistic demand increases, but scores from English-speaking
students with Autism should not decline across the rows of the
C-LIM as cultural demand increases according to Flanagan
etal. (2013). Finally, scores from a referred sample of English-
speaking students should not systematically decline as a func-
tion of either the hypothesized increasing linguistic or cultural
demand according to Flanagan et al. (2013).

Sensitivity and specificity statistics provide useful infor-
mation about the accuracy of decisions made on the basis of a
single cut-score. However, plotting 1-specificity and sensitiv-
ity on the respective x- and y-axes of a receiver operating
characteristic (ROC; Cantor and Kattan 2000) graph can
provide a more useful index of diagnostic accuracy. Diagnos-
tic accuracy improves as the sensitivity increases and the false
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positive rate (i.e., 1-specificity) decreases. This is illustrated
by an x coordinate near the origin and a y coordinate near the
top of the graph. The area under the curve (AUC) quantifies
this information and is interpreted as the probability that the
WISC-IV scores from a randomly selected ELL participant
will follow the invalid profile of decline and the WISC-IV
scores from a randomly selected English-speaking participant
diagnosed with Autism or a randomly selected English-
speaking participant referred for a special education evalua-
tion will exhibit a valid profile (Centor and Schwartz 1985;
Hanley and McNeil 1982). Therefore, chance accuracy in
distinguishing between valid and invalid WISC-IV subtest
score patterns is represented by a diagonal line. AUC values
ranging between 0.50 and 0.70 represent low accuracy, where-
as AUC values between 0.70 and 0.90 characterize medium
accuracy, and AUC values between 0.90 and 1.00 indicate
high accuracy (Streiner and Cairney 2007; Swets 1988). Me-
dium or high accuracy should be attained if the WISC-IV C-
LIM can distinguish between ELLs and English speakers with
Autism or a referred sample of English speakers.

The AUC value obtained from a non-parametric ROC
graph is mathematically identical to the Wilcoxon Mann—
Whitney test when outcome data are continuous (Hanley
and McNeil 1982). This suggests that approximately 50 par-
ticipants per group would be required to accurately identify a
test with medium accuracy, and approximately 10 participants
per group would be required to accurately identify a test with
high accuracy (Faul et al. 2007). However, Flanagan et al.
(2013) did not specify the base rate of students who are
culturally and linguistically different from the normative
group of a test that can be expected to follow the invalid
profile of decline and this value may not be 50 %. Further-
more, the present investigation evaluated the accuracy of the
C-LIM as it was intended to be used (i.e., yes/no decision
afforded by the presence/absence of the invalid profile of
decline). Therefore, the estimated sample sizes designated
above represent approximations derived from the information
currently available.

Results

Mean WISC-IV scores were statistically different between
groups for most subtest scaled scores, composite scores, and
the FSIQ score: Similarities (2, 147.0)=27.7, p<0.001; Digit
Span F(2, 136.6)=14.5, p<0.001; Picture Concepts F(2,
134.7)=8.2, p<0.001; Coding F(2, 131.7)=10.1, p<0.001;
Vocabulary F(2, 135.8)=34.5, p<0.001; Letter-Number Se-
quencing F(2, 132.3)=19.5, p<0.001; Comprehension F(2,
119.0)=12.1, p<0.001; Symbol Search F(2, 140.2)=15.1,
p<0.001; VCI F(2, 127.4)=24.7, p<0.001; PRI F(2,
138.3)=11.5, p<0.001; WMI F(2, 128.9)=22.9, p<0.001;

PSI F(2, 134.6)=15.7, p<0.001; FSIQ F(2, 134.7)=29.3,
p<0.001. However, post hoc pairwise comparisons indicated
that mean WISC-1V scores from the ELL group were statisti-
cally lower than both English-speaking groups only for the
Similarities (d=—1.05 vs. Autism group, d=-0.90 vs. ineligi-
ble group), Digit Span (d=—0.68 vs. Autism group, d=—0.72
vs. ineligible group), Picture Concepts (d=—0.06 vs. Autism
group, d=—0.50 vs. ineligible group), and Vocabulary (d=
—0.89 vs. Autism group, d=—1.12 vs. ineligible group) sub-
tests as well as the VCI (d=-0.67 vs. Autism group, d=—1.01
vs. ineligible group) and WMI (d=-0.72 vs. Autism group,
d=-0.97 vs. ineligible group). Table 1 contains mean WISC-
IV subtest scores, composite scores, and FSIQ scores disag-
gregated by participant group with significant differences
indicated at the p<0.05, 0.01, and 0.001 levels after adjusting
for multiple statistical tests using the Bonferonni correction.

Results for the comparison of ELL students and students
with Autism indicated the WISC-IV C-LIM had a true posi-
tive rate of 4.3 % and a true negative rate of 88.6 %. This
resulted in a false positive rate of 11.4 % (i.e., (1-0.886)%
100=11.4 %), which is larger than the true positive rate of
4.3 %. The probability was 46.5 % that WISC-IV scores from
a randomly selected participant in the ELL group would be
identified as invalid by the C-LIM and the WISC-IV scores
from a randomly selected participant in the group of students
identified as having Autism would be identified as valid by the
C-LIM. This AUC value represents low diagnostic accuracy
(Streiner and Cairney 2007; Swets 1988).

Similar results were obtained when the C-LIM was used to
distinguish between ELLs and a referred sample of English-
speaking students: the WISC-IV C-LIM had a true positive
rate of 21.4 % and a true negative rate of 75.6 %. This yields a
false positive rate of 24.4 % (i.e., (1-0.756)x 100=24.4 %),
which is larger than the true positive rate of 21.4 %. The
probability was 48.5 % that the WISC-IV scores from a
randomly selected participant in the ELL group would follow
the pattern of decline down the diagonal of the C-LIM and
WISC-IV scores from a randomly selected participant in the
group of English-speaking students referred for special edu-
cation evaluations would not follow the pattern of decline
down the diagonal of the C-LIM. This AUC value represents
near chance accuracy (Streiner and Cairney 2007; Swets
1988). Figure 2 contains a graph illustrating the ROC curves
for each comparison when the accuracy of the C-LIM profile
of decline was evaluated (i.e., combined influence of cultural
and linguistic demand).

Inspection of the accuracy of the C-LIM profile of decline
across the increasing influence of linguistic demand and cul-
tural demand, separately, yielded comparable results (Figs. 3
and 4). Approximately 32.9 % of scores from English-speaking
students with Autism declined as the hypothesized linguistic
demand of subtests increased, but 15.2 % of scores from this
group also declined as the hypothesized cultural demand of
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Table 1 Means and standard deviations of the WISC-IV Subtest, Index,
and FSIQ Scores for all Participants Disaggregated by Study Subgroup

Autism (n=69) ELL (n=79) Ineligible (n=216)
WISC-IV Score M SD M SD M SD
BD 9.9 37 86 26 98 29
SI 100w 3.0 7.05%% 24 94" 27
DS 8.8"" 35 6755, 27 86w 26
PCn 9.0 34 88 27 1017 25
CD 707 38 84 29 917 26
vC 91w 38  635Fr 25 917 25
LN 8.5 37 67 29 92" 26
MR 9.8 35 86 26 98 26
Cco 79 43 76" 32 947 22
SS 767" 32 85 26 967 26
VCI 944 197 83.1%:% 131 9557 114
PRI 97.3 189 91.8™ 116 99777 125
WMI 921w 182 80.51%* 138 93.07 118
PSI 849" 175 913 13.0 963" 124
FSIQ 91.0 183 834" 114 954™ 115

Note. WISC-1V Wechsler Intelligence Scale for Children-Fourth Edition,
ELL English language learner, BD Block Design, S7 Similarities, DS Digit
Span, PCn Picture Concepts, CD Coding, V'C Vocabulary, LN Letter-
Number Sequencing, MR Matrix Reasoning, CO Comprehension, SS
Symbol Search, V'CI Verbal Comprehension Index, PRI Perceptual Rea-
soning Index, WMI Working Memory Index, PSI Processing Speed
Index, and FSIQ Full Scale IQ Score

*p<0.05

" p<0.01

sk

p<0.001

subtests increased. Furthermore, approximately 22.7 % of
scores from a sample of English-speaking students referred
for a special education evaluation declined as the hypothe-
sized linguistic demand of subtests increased and 11.1 % of
scores from this participant group also declined as the cultural
demand of subtests increased. Likewise, comparisons be-
tween groups when the accuracy of the separate hypothesized
influence of linguistic and cultural demands were inspected
produced AUC values ranging between 53.3 and 61.8 %,
which fall within chance accuracy (Streiner and Cairney
2007; Swets 1988).

Discussion

ELL scores were lower than the WISC-IV normative sample.
However, these are common characteristics of referred sam-
ples regardless of cultural and/or linguistic status (Canivez
and Watkins 1998; Chen and Zhu 2012; Watkins and Smith
2013), which is evident in the descriptive statistics reported
for the English-speaking samples in the present study as well.
Statistically, significant mean score differences emerged
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between participant groups on some of the WISC-IV subtests,
index scores, and the FSIQ score. However, results of the
ROC analyses indicated that the WISC-IV C-LIM did not
distinguish between a referred sample of ELLs and English-
speaking students found ineligible for special education ser-
vices or between a referred sample of ELLs and English-
speaking students diagnosed with Autism. AUC values were
at chance levels for all comparisons—even when the influence
of cultural and linguistic demand was evaluated separately.
Moreover, a randomly selected participant from both samples
of English-speaking students had a slightly higher probability
of following the C-LIM profile of decline (i.e., combined
influence of cultural and linguistic demand) than a randomly
selected participant from the sample of ELLs (Fig. 2).

Flanagan et al. (2013) commented that results of Kranzler
et al. (2010) were likely due to the “limited sample size
[rather] than with any inherent problems in the classifications”
(p. 315) because cell differences down the diagonal of the C-
LIM “would be only about three to four points apart at most”
(p. 315). However, interpretation of such small differences
ignores measurement error and effectively treats observed
scores as error-free. Of additional concern, Flanagan (2014)
responded to the results of Styck and Watkins (2013) by
stating in an online discussion forum that “Identification of
ELLs is not the purpose of the C-LIM... [when] performance
systematically declines as a function of increasing culture and
language test demands based on the C-LIM results, then the
validity of the WISC-IV results is called into question.” Fol-
lowing this logic, a test is invalid for ELL students who exhibit
the invalid C-LIM test profile but valid for ELL students who
exhibit the valid C-LIM test profile. Given this argument, how
is the C-LIM decision, either valid or invalid, to be verified
other than by referral to the C-LIM profile itself?

No tool yields decisions that are 100 % accurate. Scales are
not perfectly calibrated, rulers are only nearly the same length,
and scores obtained from psychological test instruments rep-
resent estimates of an individual’s ability. The C-LIM is not an
exception to this rule, and Flanagan et al. (2013) are encour-
aged to empirically evaluate the error rate of their tool. "The
criterion of the scientific status of a theory is its falsifiability,
or refutability, or testability" (Popper 2002, p. 48). The lack of
falsifiability is a serious scientific flaw, along with emphasis
on confirmation, lack of self-correction, evasion of peer re-
view, and absence of boundary conditions (Lilienfeld et al.
2012). The present study included ELL students because it
seemed reasonable to believe that they should display a great-
er proportion of C-LIM invalid profiles than other students if
the C-LIM hypothesis was correct. We found that our ELL
students could not be distinguished from other students on the
basis of C-LIM profiles. Collectively, the accumulated evi-
dence suggests that the C-LIM is inaccurate in making deci-
sions about individuals (Kranzler et al. 2010; Styck and
Watkins 2013; Meyer 2013; Van Deth 2013), which strongly
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Fig. 2 ROC graph illustrating
sensitivity and 1-specificity rates
from a referred sample of ELLs
(n=79) compared to a referred
sample of English-speakers found
ineligible for special education g
services by a multidisciplinary
evaluation team (n=216)
symbolized by the black circle
and a referred sample of ELLs

1.0

©
compared to a referred sample of - S
English-speakers identified as S
having Autism (n=69) D
symbolized by the white circle. &
The dotted-diagonal line <
represents chance accuracy
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suggests that it should not be used in applied practice. If this
conclusion is disputed, it seems opportune to paraphrase Platt
(1964) and ask what experiment could disprove the C-LIM
hypothesis.

All studies contain limitations, and the present investiga-
tion is not an exception. First, the groups were formed based

T T T T T
0.2 0.4 0.6 0.8 1.0

1-Specificity

on the information obtained from archival special education
records and it was not possible to empirically evaluate the
English proficiency of the ELL group. Likewise, the Autism
group was formed on the basis of school multidisciplinary
evaluation team decisions assumed to be accurate. It is possi-
ble that the C-LIM profile of decline did not emerge in the

Fig. 3 ROC graph illustrating
sensitivity and 1-specificity rates
of linguistic demand from a
referred sample of ELLs (n=79)
compared to a referred sample of
English-speakers found ineligible
for special education services by a
multidisciplinary evaluation team
(n=216) symbolized by the black
circle and a referred sample of
ELLs compared to a referred
sample of English-speakers
identified as having Autism (n=
69) symbolized by the white
circle. The dotted-diagonal line
represents chance accuracy
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Fig. 4 ROC graph illustrating
sensitivity and 1-specificity rates
of cultural demand from a
referred sample of ELLs (n=79)
compared to a referred sample of
English-speakers found ineligible
for special education services by a
multidisciplinary evaluation team
(n=216) symbolized by the black
circle and a referred sample of
ELLs compared to a referred
sample of English-speakers
identified as having Autism (n=
69) symbolized by the white
circle. The dotted-diagonal line
represents chance accuracy
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|
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sample of ELL students included in the present investigation
because they were viewed by school psychologists as profi-
cient in English and as sharing cultural experiences with the
normative group of the test. However, the C-LIM is meant to
be included as part of comprehensive individual
psychoeducational evaluations. A comparison of scores from
a non-referred group of ELLs to a non-referred group of
English speakers would not generalize to this target popula-
tion (Meehl and Rosen 1955). This is especially true given
that referred samples tend to have lower means and standard
deviations than non-referred samples (Canivez and Watkins
1998; Chen and Zhu 2012; Watkins and Smith 2013). Never-
theless, results of the present investigation have important
implications for practitioners who work with culturally and
linguistically diverse students.

Perhaps the most puzzling aspect of the C-LIM literature is
that Flanagan et al. (2007, 2013) speak to differences in
language and culture for individual children, while simulta-
neously encouraging practitioners to make decisions about
individuals based upon group means. The message is “the
average person in your group has X scores on this test, so you
will also have X scores.” But, individuals vary along many
dimensions other than their degree of English language profi-
ciency and acculturation to U.S. society, making the group
norm a poor predictor of individual performance. Results of
the present study illustrate this point. Significant mean differ-
ences were observed between participant subgroups on
many WISC-IV scores, but C-LIM subtest score profiles
distinguished between very few individuals. Proponents of

@ Springer
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the C-LIM may criticize the use of a single test battery for
evaluating the C-LIM profiles in the present study due to the
Flanagan et al. (2013) emphasis on cross-battery assess-
ments. However, the examination of intra-individual score
patterns (i.e., the degree to which an examinee’s 1Q subtest
scores match the invalid score profile) is problematic for
numerous reasons. These types of score interpretations have
been widely denounced primarily due to the lack of diag-
nostic utility for score profiles (Devena and Watkins 2012;
Smith and Watkins 2004; Watkins et al. 2002) and the
temporal instability of subtest difference scores (Borsuk
et al. 2006; McDermott et al. 1989a, b, 1992; Watkins and
Smith 2013). Thus, the C-LIM was built on the shaky
foundation of subtest score differences. Particularly, disqui-
eting evidence has emerged from recent research on exam-
iner bias (McDermott et al. 2013). Specifically, as much as
14 % of subtest variability could be attributed to examiners
rather than examinees and each subtest was differentially
vulnerable to examiner bias.

Given the importance of high-stakes decisions made by
school psychologists for vulnerable populations, it is impera-
tive that a rigorous program of research be conducted to sig-
nificantly improve the accuracy of the C-LIM or, if that is not
feasible, a more empirically sound approach to the assessment
of culturally and linguistically diverse individuals be developed
(Lilienfeld et al. 2003). Accordingly, the C-LIM is not recom-
mended for use in applied settings until its extensive limitations
are addressed and peer-reviewed research supports its use for
making accurate decisions about individual students.
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