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Abstract

Irby, Sarah McCallum. M.S. The University of MemghDecember, 2011.
Exchangeability of brief and abbreviated intelligeniests: llluminating the influence on
error variance components on 1Qs. Major ProfesRandy G. Floyd.

This study examined the relations between andtbkamgeability of IQs from
four brief and abbreviated intelligence tests.fallr tests were administered to 40
college students and scored by one set of examamer&ater scored by a second
examiner. All IQs were submitted to a Generalizgbiheory analysis to examine the
relative contributions of error variance componegit§est” and “examiner” and their
interactions in producing variance in 1Qs relativghe object of measurement,
individual differences in general intelligence. piés very strong mean reliability
coefficients (i.e., .91 to .96), the resulting degability coefficient was .75, which
indicated suspect dependability. The inadequatertighbility coefficient from this study
indicates that IQs are not as exchangeable as e have assumed based on internal

consistency reliability estimates, inter-raterability estimates, and convergent validity

evidence.
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Exchangeability of Brief and Abbreviated IntelligenTests: llluminating the Influence
on Error Variance Components on 1Qs

In a survey of clinical, counseling, and schoolgh®togy training program
directors, Belter and Piotrowski (2001) found tim¢lligence tests are considered to be
essential for practice.. In several other surveyg.( Camara, Nathan, & Puente, 2000;
Rabin, Barr, & Burton, 2005; Ryba, Cooper, & Za#903; Wilson & Reschly, 1996),
intelligence tests were identified as some of tlestfrequently used assessment tools in
clinics, forensic settings, and schools. Their pesed necessity and frequency of use are
related to the federal laws that require intelligeetests to be administered to determine
eligibility for special education and if a diagn®ss warranted. An intelligence test is
designed to measure an individual’s cognitive tiedi general intelligence is a common
source of individual differences found in an agsentt of cognitive tasks (Jensen, 1993).
However, each test is designed to do so in slightfgrent ways. In practice, these
differences can be problematic because most psygistd administer one intelligence
test and assume, with the exception of any glasattavioral excesses or deficits
displayed by the examinee, that the test yieldalia VQ for individuals. It is important to
be mindful of several important issues related}e before accepting particular score as
valid for making a diagnosis or placing a childspecial education..

The relations between IQs from varying tests haankexamined across
hundreds of studies, but their exchangeabilitydrdg recently been targeted (Floyd,
Clark, & Shadish, 2008). For the purposes of thugyg exchangeability refers to the
likelihood that 1Qs are the same despite the vargionditions under which they are

obtained. In regard to test exchangeability, Fleydl. found that about 25% of



individuals taking an intelligence test will obtan 1Q that is an average of 10 points
higher or lower when compared to 1Qs from othetstdsttle is known, however, about
the reasons for this reduced exchangeability orelagive contributions of varying
influences producing score differences. It is thdubat characteristics of the test
(including those stemming from norming, as investeg in Floyd et al., 2008) as well as
differences due to the effects of examiners (s@egxample, Ryan &chnakenberg-Oitt,
2003)are the two most probable influences on test scores
Characteristics of the Tests

Random error. One characteristic that affects the exchangeglofitntelligence
tests is error in measurement (Bracken, 1987). ,Timu4Q is perfectly reliable and, due
to random error, 1Qs will differ. For example, whisvo 1Qs are obtained, it is possible
that one is producing a lower score within its ®fjhypothetical true scores and the
other is producing a higher score within its rangbypothetical true scores, resulting in
a large discrepancy between the two IQs and redubmexchangeability of the 1Qs.

Test floorsand ceilings. A second characteristic that affects exchangewgloli
the range of scores yielded by a test or its stdbt&@hese ranges may be represented by
the varying floor and ceiling levels, and they paity affect scores for individuals who
score at least two standard deviations above ombttle mean (Bracken, 1987). For
example, a bright adolescent may obtain a starstame of 128 on one intelligence test
after yielding perfect scores on most every sulytesbobtain a score of 143 on another
intelligence test with subtests with higher ceifing

Nor mative samples. Other characteristics that affect test exchandjgabre the

recentness and representativeness of the nornsatmple. For example, the Flynn effect



is a product of the increase in the normative le¥glerformance on intelligence tests
scores over time (Flynn, 2006). Thus, when a natvisenormed, those participating in
the norm sample will perform better, on averaganta comparable sample of those who
participated in earlier norm samples for previodsiens of a test. The Flynn effect is
examined by analyzing the mean differences betweerests to determine if there are
significant differences between 1Qs from differéggts. As a result, tests normed more
recently will tend to produce lower norm-based ssdor individuals than tests normed
years before (McGrew, 2009a). Flynn (2006, 2008u$ad on the normative sample of
the Wechsler Adult Intelligence Scale, Third EcitigVAIS-111; Wechsler, 1997) and
asserted that likely these norms are not typicdl@ossibly insufficient. Similarly, Floyd
and colleagues (2008) found that the WAIS-III proel IQs that were notably higher
than the Kaufman Adolescent and Adult Intelligefiest (KAIT; Kaufman & Kaufman,
1993), which was normed approximately 7 years &ailn addition, the WAIS-III
produced higher IQs on average than the Woodcolkksim Ill, Tests of Cognitive
Abilities, General Intellectual Abilities (WJ 111GG GIA; McGrew & Woodcock, 2001),
which was normed approximately 4 years prior.

Modern day intelligence tests are normed to bessaptative of the U.S.
population with respect to age, sex, race/ethnig&pgraphic region, and socioeconomic
level, but the question of the optimal size of tleemative sample for each age level has
been unanswered. Thus, it is unclear how manyqgyaatits are needed to adequately
represent the abilities of the target populatiowsMests have smaller normative samples
for the adult population. For example, the Stani®iaet, Fifth Edition (SB-V; Roid,

2003) includes 1200 adults between the ages ohd 8@+, in contrast to 3600 children



between the ages of 2 and 16. Additionally, sonign(r; 2006, 2009) have alleged that
the WAIS-1Il has norms that are “soft,” so it tertdgproduce higher mean values than
other tests normed at approximately the same time.

Content and response processes. The content and presentation of items within
subtests within intelligence tests may vary suligthyn These variations—and the
examinee’s interaction with them, with some perfioigrbetter on some types of items
and others performing well on other types of itentcgr-result in varying scores across
tests (McGrew 2009a, 2009b). For example, soms teguire verbal responses to items,
whereas other intelligence tests require few vemEponses and rapid motor responses.
As a result, a child with strong verbal abilitieayrscore higher on a subtest with lots of
verbal items and fewer rapid motor response itembgdwver on a test with lots of rapid
motor response items and fewer verbal items. Eatieaccharacteristics previously
mentioned (e.g., the Flynn effect, normative sasy@@d error in measurement),
individually or in conjunction with other charaastics, can result in substantial
differences in 1Qs across different tests and doute to 1Qs that are not exchangeable.
Evaluation of Effectsof Test Characteristics

Previous research examining the relations betwetetligence tests includes
correlational studies between two different testsich are usually conducted as
convergent or criterion-related validity studies1 @&xample of a typical correlation is the
moderate correlation between the Woodcock-Johnisohests of Cognitive Abilities,
General Intellectual Abilities (WJ 1l COG GIA; Ma&w & Woodcock, 2001) and the
WAIS-1II (Wechsler, 19971 = .67). Another example is the moderate correlation

between the WJ 1l COG GIA and the KAIT (Kaufmank&ufman, 1993r = .75).



Other research examining the relations betweetligaace tests have focused on
the exchangeability of 1IQs from different testseTdxchangeability of IQs was examined
by Floyd and colleagues (2008) across 7 intelligaests and 6 samples in order to
guantify the extent to which 1Qs differ on an albgellevel. One analysis included IQs
from three intelligence tests, and the other 10yaea included IQs from two intelligence
tests. Furthermore, Floyd et al. used Generaliiglbileory (Shavelson & Webb, 1991)
to examine the magnitude of the effects of gendratacteristics of intelligence tests on
variance in 1Qs.

For most comparisons, Floyd et al. (2008) found thea variance component
associated with the test was negligible, contrifutess than 4% of the variance for 5 of
the 6 samples. However, in one sample targetingrigys the WAIS-III and WJ Ill, the
test contributed more than 25% of the total vagafite influence of the interaction
between the individual and the test—and residual-ercontributed sizable variance for
all 6 samples (range = 7% to 27%). In fact, thisarece component accounted for more
than 20% of all variance in 1Qs in 9 of 11 1Q comgans. Thus, the variance in 1Qs that
is not due to individual differences in ability doeot typically come from the test itself;
instead, it in part comes from the individual’spesses to test stimuli, task requirements,
or response requirements or through subtle efeesgsciated with variation in the
representativeness of normative samples at diffeges.

From this Generalizability theory analysis, a dejamlity coefficient was
obtained; it provided an estimate of the exchanidjgabf the IQ based on the variance
due to individual differences in general intelligercompared to all other variance

components. For example, the Generalizability themalysis employing I1Qs from the



WAIS-III, the KAIT, and the WJ 11l produced a depibility coefficient of .53.
However, the remainder of the pairwise 1Q comparssacross samples yielded
somewhat higher dependability coefficierits £ .73) than the previously mentioned
dependability coefficient for three tests. Additdly, these coefficient values were
typically well below minimal standards for reliabylas well as the internal consistency
values for each Q. Despite the evidence of miniefi@cts on 1Qs due to characteristics
of the tests, per se, and some evidence of effieetdo the variation across examinees in
their response to those test characteristics, lthalfet al. study is limited in that it
examined only one class of error variance becaweseteraction between the individual
and the test could not be separated from residu@l. &urthermore, Floyd et al. did not
evaluate the effects from examiners, thus leavimeraounted variance that also could
not be separated from the residual error.
Examiner Effects

Most of the studies, even those that are partehtirmalization sample,
examining 1Q relations or exchangeability have cmisidered examiner effects
explicitly (e.g., Floyd et al., 2008; Kaufman & Kawan, 2004; McGrew & Woodcock,
2001; Roid, 2003; Wechsler, 1999). Numerous studie®, however, explored examiner
effects in isolation, including inter-scorer agregrstemming from outright
administration and scoring errors as well as frooriag subjectivity (e.g., Alfonso,
Johnson, Patinella, & Rader, 1998; Erdodi, Rich&r&iopwood, 2009; Ryan &
Schnakenberg-Ott, 2003; Slate, Jones, Coulter, ®@01992). Their findings indicate
that 1Q scores may vary substantially dependinthemumber and types of errors made

by examiners while administering and scoring tls¢ & well as on the degree to which



examiners are affected by positive or negativesiieciframes when scoring items that
require subjective judgments.

Administration and scoring errors. Examiners frequently commit errors while
administering and scoring intelligence tests. Adaag to APA, “psychologists retain
responsibility for the appropriate application girgretation, and use of assessment
instruments whether they score and interpret sests themselves, or use automated or
other services” (Standard 9.09c, Ethics Code, 208®)gardless of the training level,
however, psychologists appear to make a signifinantber of errors in intelligence
testing. The most common errors include those inrglsumming of item scores,
recording the wrong scaled scores (based on subiesticores) when referencing norms
tables, and entering the wrong raw scores inta@tdmeputer scoring software (Slate &
Hunnicutt, 1988). Such errors can produce substiestore differences. For example,
Ryan, Prifitera, and Powers (1983) have showngtelh errors may change I1Qs on the
tests like the Wechsler Adult Intelligence ScaleyRed Edition (WAIS-R; Wechsler,
1981) by 4 to 18 points.

As evident in Table 1, most of the research in #éinesa has focused on errors
demonstrated on the Wechsler tests, but the sanms appear to be evident when
administering and scoring other intelligence testsvell. Three of these 10 studies listed
in Table 1 revealed that protocols completed bypshogists and graduate students were
found to have at least one error that led to agbam Qs on about 80% of the protocols
(Erdodi et al., 2009; Hunnicutt, Slate, Gamble, &é&ler, 1990; Slate et al., 1992). The
most common errors across the 10 studies incluaiedd to query, failure to record

answers verbatim, calculating 1Qs incorrectly, el to obtain true ceilings on subtests,



and incorrectly adding item scores on subtesto(Ab et al., 1998; Moon, Blakey,
Gorsuch, & Fantuzzo, 1991; Ramos, Alfonso, & Sclegtrarn, 2009). Even though
these errors may seem like relatively minor onas,ldiody of research shows clearly that
they result in significant changes in IQs (Kuenti&dtterscheidt, & Barnett, 2011).

Scoring subjectivity. Another type of examiner effect is associated with
subjectivity in scoring responses that may varyssatttially in quality. In scoring
subtests that required the examiner to make sugkdive judgments about the quality
of responses, examiners may score items differéesiyecially using more liberal or
conservative decision frames) resulting in diffén€)s across examiners (Ryan et al.,
1983; Slate & Chick, 1989). For example, severadists have shown that scores
obtained by different professionals scoring thee#ast protocol may differ by 6 to 17
IQ points (Bradley, Hanna, & Lucas, 1980; ConnéV&odall, 1983; Miller & Chansky,
1972).
Evaluation of Effects of Examiners

Examiner effects are typically evaluated in terrhster-scorer agreement and
inter-rater reliability. Inter-scorer agreementudees on the item-score-by-item-score
correspondence across at least one pair of exasninés typically reported as a
percentage that stems from considering the prapodi matching item scores (i.e.,
agreements) to all possible items. Inter-ratenbglity focuses on the relation between
sums of items scores, such as raw scores or nosedlsxores, which are continuous
variables. It is typically reported as a Pearsamdpct-moment correlation coefficient

across scores from a pair of raters. Inter-ratelnity provides a more holistic



understanding of examiner effects on the relatigmehdifferent 1Qs versus inter-scorer
agreement, which provides only a partial understandf examiner effects.

As evident in Table 2, all three of the publishadiges examining inter-scorer
agreement of IQs have focused on scoring of ordyérbal subtests from the Wechsler
scales, which use a 3-point scale (e.g., 0, 1 2gmuints) based on sample responses and
general criteria (e.g., degree of abstraction) shmwhe manuals. These studies showed
that, as a result of differences in how these esbhtests were scored, the 1Qs could
vary by 4 to 18 points based on who was scoringpth®cols (Bradley et al., 1980;
Ryan et al., 1983; Ryan & Schnakenberg-Ott, 20D8g to examiner errors on the
Verbal subtests, these three studies indicatehbat is only a 26% to 35% overall
agreement in 1Qs. Therefore, because the curreaareh (e.g., Bradley et al., 1980;
Ryan et al., 1983) has focused on Wechsler teésssdifficult to know to what extent
scores of other subtests are affected by scoribgstivity and to what extent the overall
IQ is affected by the subjectivity of examiners.

Despite the above mentioned differences in IQstdw@a@ministration and scoring
errors and scoring subjectivity, inter-scorer agreet, their total effects on IQ
exchangeability, and their interactions with ingghce tests as a whole have yet to be
evaluated thoroughly. However, some test manuglsrtrénter-rater reliability for select
subtests that may be affected by examiner subjictlvis likely that inter-rater
reliability has not been evaluated for all subtéstsause there has yet to be an
appropriate way to examine agreement or reliabaftgxaminers aside from providing

examiners with a protocol of responses to scorg, (gerbatim responses). Furthermore,



studies focusing on inter-scorer agreement have lm@éed in their scope of mainstream
intelligence tests and need to expand their fosusdude other current prominent tests.
Brief and Abbreviated Tests

Despite clear evidence that tests and examinershaay substantial effects on 1Q
exchangeability, recent studies have looked at onbyof these influences at a time and
have yet to examine both convergently. Ideallyhldgpes of influences would be
investigated through (a) one examiner administemdfiple, full-length intelligence
tests in one sitting (highlighting the test chagaistics) and obtaining all IQs and (b)
another examiner evaluating and scoring these aslimrations independently and
obtaining 1Qs. However, most full-length intelliggntests can take anywhere from 45
minutes to several hours to administer. Thus,diffscult to give more than two
intelligence tests without separating them intotipld sessions, which can lead to
possible confounds including participant attritenmd events occurring between testing
sessions affecting an examinee’s responses (aheacponfound of history). These
problems can be overcome by using brief and abéediintelligence tests as proxies for
their full-length counterparts. Brief and abbregthtests can be administered in a short
period, yet they yield 1Qs supported by substaméhbility and validity evidence
(Homack & Reynolds, 2007).

An intelligence test is considered brief or abbaéal based on the amount of
time required to administer the test as well agrifrmation that is covered (Homack &
Reynolds, 2007). Thus, brief and abbreviated iigteice tests can be completed quickly
and their subtests sample from multiple specifignitive ability domains to produce its

scores. However, there is a slight difference betwatbbreviated and brief intelligence
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tests. A brief intelligence test is a stand-alast tomposed of only a few subtests,
which are scored in reference to its own indepenhdenm sample. Alternately, an
abbreviated intelligence test is composed of salglotests from a full-length intelligence
test that yields scores based on the norm sangie thie full-length intelligence test.

The first abbreviated intelligence test was devetbpy Terman and Merrill
(1937). This test could save the examiner abouitioiné of the testing time by omitting
items from the Stanford-Binet Forms L and M (Tern8aNlerrill, 1937), yet it yielded a
reliable 1Q. The WAIS-R also has many abbrevidteths, which were based on
different referral concerns and were composed givaere from 2 to 7 subtests out of
the 10 core subtests (Ward & Ryan, 1996). Eventubtief tests were developed for
almost every test battery and were based on tleedatiadministering an abbreviated form
of a longer battery (Kaufman, Kaufman, BalgopalM&Lean, 1996). However,
abbreviated forms were much more common. One dirgtebrief tests to be well
normed with a national sample was the Kaufman Bnlligence Test (K-BIT;
Kaufman, & Kaufman, 1990), which included only texgbtests. The K-BIT had a
relatively large normative sampll € 2,022) and took only about 30 minutes to
administer.

Both brief and abbreviated intelligence tests cardito be widely used in
practice today. Brief intelligence tests include Wechsler Abbreviated Scales of
Intelligence (WASI; Wechsler, 1999) and the Kaufniaief Intelligence Test, Second
Edition (KBIT-2; Kaufman & Kaufman, 2004), and abbiated intelligence tests include
those derived from the Woodcock-Johnson Il TesGSagnitive Abilities (WJ 111 COG,;

McGrew & Woodcock, 2001) and the Stanford BinetiiFedition (SB-V; Roid, 2003).
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See Table 3 for a description of studies of thati@hs between IQs obtained from brief
and abbreviated intelligence tests and 1Qs froreratitelligence tests.
Purpose of the Study

Because they do not require extreme costs in dinaeeffort, brief and
abbreviated intelligence tests make it possiblexaimine the extent to which test
properties and the effects from examiners influgaheeexchangeability of 1Qs.. It is
common for test authors and other researchersaloa@e the effects of test properties
across tests by examining the correlations betw@snHowever, investigations of the
effects from examiners on IQs have focused on Wechssts and have minimally
evaluated examiner effects on other tests. To uhetertheir total effect on 1Q
exchangeability as well the strength of these &fatis important that both of these
influences be examined in one study.

As an extension of the Floyd et al. (2008) stulig study examined the relations
between and the exchangeability of 1Qs from fougfontelligence tests. All four tests
were administered and scored by one set of primeayniners and also scored
independently by a single secondary examiner.,Rregditional analyses using
correlations and tests of mean differences werepbeted to examine (a) the relations
between and mean differences in IQs across tedtébauthe relations between mean
differences in 1Qs produced by different scorersf,tall IQs were submitted to a
Generalizability theory analysis to examine thatieé contributions of error variance
components of “test” and “examiner” and their iat#rons in producing variance in 1Qs

relative to the object of measurement, individu#iedences in general intelligence.
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Based on results from Floyd et al. (2008) and tlyarfeffect (Flynn, 2006), it is
hypothesized that more recent intelligence tessyieid lower 1Qs than those with
earlier publication dates, which indicates thattést component will contribute to small
but notable variance in 1Qs. Based on researchsioglon the effects of scoring
subjectivity, it is hypothesized that the WASI &8-V would display lower correlations
across examiners than the other intelligence bestause they require more subjectivity
in scoring. As a result, the examiner-by-test mt&on component would be expected to
be sizeable. Based on findings from Floyd et &is, hypothesized that the test-by-
examinee interaction component would contributddhgest variance in 1Qs of any error
variance component.

Method
Participants

Participants were 40 students attending a lodakusity in the mid-south region
of the United States. Students were selected freniPsychology Department’s subject
pool. Due to errors in using recording equipmeomplete data for one participant were
not collected, thus the participant was excludedfthe analysisn(= 39).

Approximately 80% were women, and 45% were Whi88p4vere Black, and 12% were
otherwise classified (as Asian/Pacific Islandesgdinic, Arab American, or Multiracial).
Participants ranged in age from 18 to 46 with amreege of 24.3 yearSID = 7.73), and
46.2% were freshmen, 23.1% were sophomores, 10.8% jniors, and 20.5% were
seniors. Participants were not excluded basedion gingnosis or for any medications

they were currently taking. Two participants repdra prior diagnosis of a mental health
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disorder, and one participant reported currentipdperescribed psychotropic
medication.
Measures

Kaufman Brief Intelligence Test, Second Edition (KBIT-2). The KBIT-2
(Kaufman & Kaufman, 2004) is an individually adnsitgred brief test of intelligence
designed for individuals ages 4 to 90 years. Is@ia of three subtests. The Verbal
Knowledge subtest measures receptive vocabularganeral knowledge. The Riddles
subtest measures verbal comprehension, reasomdgogabulary knowledgdhe
Matrices subtest measures the ability to solve pblems, perceive relationships, and
complete visual analogies without testing vocalyutarlanguage skill. Subtests yield raw
scores that are converted into scaled scores éathtlee subtests and standard scores for
the Verbal, Nonverbal, and IQ Composite scores. Th€omposite has a mean of 100
and a standard deviation of 15.

According to Kaufman and Kaufman (2004), the KBIT@2RComposite score has
high internal-consistency reliability across adainples ages 19 to 90 (mean split-half
reliability coefficient= .95). The IQ Composite also has a high test—reddability
(with an interval of 6 to 56 days between admiatshns) for the 13 to 21 and 22 to 59
age ranges (= .92 and .90, respectively; Kaufman & Kaufman, 2004dter-rater
reliability was not reported by the authors. TheQ@Qmposite has satisfactory criterion-
related validity based on correlations with otheasures of brief and full-length
intelligence tests as shown in Table 3.

Wechsler Abbreviated Scale of Intelligence (WASI). The WASI (Wechsler,

1999) is an individually administered brief intgince test designed for individuals ages
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6 to 89 years, and it consists of four subtests. Wbcabulary subtest requires the
participant to define increasingly difficult vocdary words. The Similarities subtest
requires the participant to determine how two tkiage alike. The Block Design subtest
requires the participant to assemble designs ugrtg nine blocks. The Matrix
Reasoning subtest requires the participant to quizeles. From these subtests, the
WASI yields two Full Scale 1Qs, one based on alirfsubtests, the FSIQ-4, and the other
based on only two subtests (i.e., Vocabulary anttiMReasoning), the FSIQ-2. The
mean of both FSIQs is 100 with a standard deviadfdlb.

According to Wechsler (1999), both the FSIQ-4 damRSIQ-2 have high
internal consistency in the overall adult samplegmreliability coefficient .98 and
.96, respectively). The test—retest reliabilitytfwan interval of 2 to 12 weeks between
administrations) for the overall adult sample fog £S1Q-4 and FSIQ-2 are high as well
(r = .93 and .89, respectively). The inter-rater rellgbwas reported only for the
Vocabulary and Similarities subtests, but both ficiehts were very highr(= .98 and
.99, respectively; Wechsler, 1999). As shown inl&& both the FSIQ-4 and FSIQ-2
have satisfactory criterion-related validity basedacceptable correlations with various
intelligence tests. For the purposes of this stodiy the FSIQ-2 was obtained because
its reliability and validity evidence are reasornyastrong and because one of the subtests
contributing to only the FSIQ 4 (Block Design) wdydose particular problems in
scoring via the video and audio recording usedhim gtudy.

Woodcock-Johnson 111 Brief Intellectual Ability (BIA). The Woodcock-
Johnson Il Tests of Cognitive Abilities (WJ 1l @) McGrew & Woodcock, 2001) is

an individually administered full-length intelligea test designed for individuals ages 2

15



to 90+ years. The WJ Il COG includes Brief Intetleal Ability (BIA) battery formed
from three subtests. The Verbal Comprehension stubteasures several aspects of
language developmerithe Concept Formation subtest measures the atalyscover

the concept or rule that underlies a problem ootahages. The Visual Matching
subtest measures processing speed. Subtestsauektores that are entered into
computer scoring software and converted into th& ®andard score. The BIA score has
a mean of 100 with a standard deviation of 15.

According the McGrew and Woodcock (2001), the Bbs ldemonstrated high
internal consistency reliability for ages 18 to(&8dian reliability coefficient across
ages 18 to 59 = .96). Test—retest and inter-ratetilities were not reported for the BIA,
but test-retest reliability (with an interval oféoday between administrations) was
reported for the Visual Matching test for ages@®t{ = .70). The BIA has fair
criterion-related validity based on correlationshifull-length test batteries as shown in
Table 3.

Stanford-Binet Intelligence Scales (SB-V) Abbreviated Battery 1Q (ABIQ).
The Stanford-Binet Intelligence Scales, Fifth Eit(SB-V; Roid, 2003) is an
individually administered full-length intelligent¢est designed for individuals ages 2 to
85+. The SB-V yields an Abbreviated Battery 1Q (&Blfrom performance on two
routing subtests. The Matrices subtest measurgsatftieipant’s ability to solve new
problems, perceive relationships and complete Vismu@ogies without testing
vocabulary or language skill. The Vocabulary subtesasures word knowledge and
language abilities. Subtests yield raw scoresalatonverted into the ABIQ standard

score. The ABIQ has a mean of 100 and a standandtaba of 15.

16



According to Roid (2003), the ABIQ has high intdroansistency reliability for
the overall sample (mean reliability coefficient91). The overall test—retest reliability
(with an interval of 5 to 8 days between administres) for the ABIQ was moderately
high for both the 6 to 20 and 21 to 59 age groups.84 and .80, respectively). The
inter-rater reliability was not reported for the KB but it was reported for the
Knowledge subtest for three pairs of examinersggaofr = .95 to .98). The criterion
validity of the ABIQ was found to be .87 for agear& above when correlated with the
SB-V FSIQ (Roid, 2003).

Procedures

Policies and procedures dictated by the InstitatiéGteview Board were adhered
to during the participant recruitment and dataesmiibn.

Recruitment. Participants were recruited through the Psychobggartment’s
subject-pool during their Introduction to Psycholapurse. The participants received
credit in their Introduction to Psychology course their participation in the study.

Testing sessions. Students registered for testing sessions onlinenaand asked to
arrive in the university’s sponsored psychologyicliand check-in with the receptionist.
Each testing session was completed in a quiet iadhe clinic. Each test session was
recorded and scored by the author in order to etalihe inter-rater reliability of each
brief intelligence test’s scores. The rooms indleic where the testing took place had
audio and video equipment already installed. Ireotd ensure that subtests that involve
visual stimuli or manipulatives would be scoredwaately by the author, a second video

camera was aimed at the testing table to recogkthesponses.
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Participants provided written consent to particgpatthe study and completed a
demographics form (see Appendix A). They compléedfour brief intelligence tests in
an approximately 2-hour session with no plannedkwseThe tests were administered in a
counterbalanced order using a Latin Square desigme-way ANOVA was used to
evaluate possible order effects on the IQs fromritedligence tests administered first,
second, third, and fourth—regardless of which tests. Results were nonsignificaipt (
> .05); thus, counterbalancing eliminated any oedfacts that may have been present.

Primary examiners. The brief intelligence tests were administerediby
examiners (i.e., “primary examiners”). The primaxaminers were advanced graduate
students; four were education specialist studamis$,one was a doctoral student. The
primary examiners were required to have passedjtaduate-level assessment courses
and a graduate-level practicum as well as to hawgpteted two one-hour training
sessions prior to administering any tests.

Each primary examiner completed a demographiceysysee Appendix B). The
primary examiners reported completing 25 to 92 sadigraduate coursework with a
mean of 42.4 hours prior to this study. These eramialso reported completing 200 to
1600 graduate practicum hours, with a mean of 5B8W2s prior to administering the
tests. They reported administering 13 to 546 cohgmsive and screening tests, with a
mean of 109 tests. All primary examiners were WHitgur primary examiners were
female, and one was a male.

Training sessions consisted of reviewing adminiigtneand scoring procedures
for the four different tests they would be admiaistg as well as instruction in how to

use the different electronic equipment. After tinst training session, each primary
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examiner submitted protocols for each test in otd@nsure his or her competence in
administration and scoring. The protocols wereaeed by the author to ensure that no
invalidating errors were present, and the minaorerthat were committed were
discussed with the primary examiners during theseédraining session. Each primary
examiner demonstrated competency on each battemytprdata collection.

Each primary examiner completed 8 assessment®togbe an equal balance of
contributions to the data set across examinergrA&fimpleting the testing sessions, the
primary examiners were asked to complete the sgafithe instruments within 1 week.
The primary examiners hand scored the protocolsuaad norms tables to arrive at
norm-based scores the KBIT-2, WASI, and SB-V aretlu&/oodcock Johnson llI
Normative Update Compuscore and Profiles (WoodchbwGrew, & Mather, 2006)
scoring software to produce norm-based scorehi®oWJ 1ll COG. Primary examiners
were asked to consult with other student examiaedsschool psychologists in the field
if they had questions about scoring items fromihef intelligence tests. However, they
were asked not to consult with the author (or fgcslipervisor), who remained blind to
the results from the tests and reviewed only tkendings of these sessions months later.
After each administration, primary examiners placechpleted protocols in folders in a
filing cabinet monitored by the faculty advisordnsure the secondary examiner
remained blind before scoring.

After completion of each test session, each prirexgminer completed a post-
testing integrity checklist. The checklist includeduestions. For the first question,
100% of examiners reported that they had admimdtdre tests as they would in

practice. For the second question, 97% reportedraskering all tests in one sitting.
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Only one examiner did not administer all testsne gitting because one subtest from the
KBIT-2 was administered one week later after itligiaeing omitted in error. For the
third question, 95% reported administering thestésthe prescribed order. A total of
two examiners did not administer the tests in tfesqibed order because an incorrect
Stanford-Binet protocol was included in the papiasit folder, and the Stanford-Binet
was administered at the end of the test sessiarthEdourth question, 100% reported
not consulting with the author or faculty supervisegarding scoring or administration
after the training was completed. For the fifth gfien, 95% reported they did not consult
with others regarding scoring or administrationlyGme examiner reported consulting
with another examiner for two different participgnt

Secondary Examiner. The author served as the secondary examiner and
reviewed the video recordings of the sessionsderoto score each test using new
protocols. The secondary examiner was able to ke review responses multiple
times for long verbal responses on different subtgsg., Vocabulary on the WASI) and
when unsure of how to score responses. Severahgdssues were discussed with the
faculty advisor, including what to do for inaudilsessponses or administration errors. For
cases in which responses were inaudible or it \wpar@nt that the primary examiner
demonstrated an administration error (e.g., Sppéimesponse, not prompting or
guerying appropriately, and failing to establistoar or ceiling), a list of random
numbers was consulted to determine whether oronavard credit for items that were
affected. For example, if the primary examiner pkighan item he or she was supposed to
administer, the secondary examiner would reviewamnelom numbers list that was

generated in order to decide whether to award trié@in even number was selected, the
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examiner awarded credit, and if an odd number wkstd, the examiner did not award
credit. The types of common errors made by the gmynexaminer that led the secondary
examiner to consult the random numbers list atedign Table 4.

Results
Data Screening and Tests of Assumptions

Preliminary data analyses were conducted with e&tfe four tests for each
examiner to ensure that the assumptions of muisiteaanalysis and correlations were
not violated (Tabachnick & Fidell, 2006). There w@o missing values and no
univariate (zs < 2.7|) or multivariate outliers found for any of thesariables. No 1Q
was notably skewed for either examiner (all vakidsl.0|). No IQ had notable kurtosis
for either examiner (all values KL.0| except for the KBIT-2 for the secondary
examiner; kurtosis = -1.02). The assumption ofdnitg was assessed using bivariate
scatterplots and met. All assumptions of pairedgast-tests were met.

Table 5 includes the means and standard devidomsach 1Q by examiner. The
means ranged from 97.03 (KBIT-2) to 103.10 (WAS®I) the primary examiner and from
97.13 (KBIT-2) to 103.59 (WASI) for the secondawraminer. The means for both
examiners were very close to 100. The standardatens ranged from 9.03 (SB-V) to
11.97 (KBIT-2) for the primary examiner and fron38.(SB-V) to 11.37 (KBIT-2) for
the secondary examiner. The standard deviationsdibr examiners were less than 15 in

every case, which indicates restriction of rangthefsamples.
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Convergent Validity and M ean Differences across Testsfor Brief and Abbreviated
Qs

To examine the convergent validity evidence suippgthe 1Qs, correlations for
each test with the other three tests for both emaraiwere conducted, resulting in 12
correlations. In instances of restriction or expam®f range in the 1Qs, the correlation
coefficients were corrected for such error usirglticidental Variable correction from
Attenuation correction 2.1 (Barrett, 2002). Tablea@udes both the uncorrected and
corrected correlations between each of the te®s’ds produced by each set of
examiners. The following general labels were usedHis studynegligible, .00 to .19;
weak, .20 to 39;moderate, .40 to .69strong, .70 to .89; andery strong, .90 to 1.0. Based
on the labels mentioned, there is only one stramgeation for the primary examiners
(between KBIT-2 and WASI). There are two moderateedations (between the WJ I
COG and the WASI and KBIT-2), two weak correlatighstween the SB-V and the
KBIT-2 and WJ Il COG), and one negligible corrédat (between the SB-V and the
WASI). Similar results were seen for the secon@aminer. Only one correlation was
strong (KBIT-2 and WASI), and the remaining inclddmne moderate correlation
(between the WJ 1ll COG and the KBIT-2), two weakrelations (between the WASI
and the WJ lll COG and the SB-V), and two negligibbrrelations (between the SB-V
and the WJ Il COG and the KBIT-2).

Table 6 also includes correlations corrected doge restriction that represent the
relations between each of the 1Qs as produced ¢iy &2t of examiners. Based on the
labels mentioned in Table 6, there are three stoomgelations for the primary examiner.

There were three moderate correlations (betweeBSBI¥ and each of the other tests)
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and no weak or negligible correlations. Similathgre were two strong correlations and
four moderate correlations (including 3 between3BeV and each of the other tests) for
the secondary examiner. The most salient differemdeen corrected were noted for the
SB-V, which had no moderate uncorrected correlation either examiner.

A one-way ANOVA was conducted to compare the ¢$fet each test on mean
IQ for each examiner. For the primary examinerstedtwas a significant effect of test on
1Qs, F(3, 152) = 3.43p = .02. For the secondary examiner, there wasasgnificant
effect of test on 1Q¥(3, 152) = 3.29p = .02. Tukey post-hoc results indicated that there
were significant differences between the WASI dre@lKBIT-2 scores and the WASI and
the SB-V scoreq)(< .05) for both examiners. All other comparisoreyevnonsignificant
(p>.25).
Inter-rater Reliability and Mean Differences acr oss Examinersfor Brief and
Abbreviated 1Qs

To examine the inter-rater reliability IQs, oneretation was conducted between
both examiners and the 1Qs from each test, regultira total of four correlations.
Paired-samplestests were conducted in order to evaluate the rdgfamences in 1Qs
between examiners for the IQs from each test.dtairces of restriction or expansion of
range in the IQs, the correlation coefficients wewgrected using the same method as for
the convergent validity. Table 5 includes uncomdatorrelations and corrected
correlations across examiners, mean differencesa@xaminers, and the results of
correlated-sampledests for each test and subtest or composite Sdoarrected inter-
rater reliability coefficients ranged from .99 (KBR and WJ COG) to .83 (SB-V). After

correcting for range restriction in scores, therrater reliability corrected coefficients
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ranged from 1.00 (WJ COG) to .94 (SB-V). Inter-ratdiability for 1Q tests is
considered adequate wher .80. The uncorrected and corrected correlationsach
test meet this standard, and the corrected cdoesaire strong to extremely strong. The
WJ COG Il and the KBIT-2 require the least amooiéxaminer judgment when
scoring, and they produced the strongest correlatio IQs across examiners. Mean
differences were approximately 1 standard scoretuiless, and atltests revealed
nonsignificant mean differencgsy> .05.
Dependability Analysis

Finally, 1Qs were entered into a Generalizabilitgdry analysis to examine their
consistency and dependability. Variance componsate computed using PASW 18.0,
and dependability coefficients (a.k.a., phi coedints) were calculated to provide overall
indexes of dependability (Brennan, 2001; Shave&ddebb, 1991). The variance
estimate attributable to differences across thew@s considered universe score
variance; it was used as the numerator in the fartaucalculate the dependability
coefficients. The variance estimates attributabléhe test, to examiners, to all
interactions, and to residual (i.e., unexplaineat)ance, are then divided by the number
of variations associated with each facet, resultingrror variance. The denominator of
the formula consisted of the sum of the universgesgariance and error variance.

Table 7 provides the variance components estinfiatexaminee, examiner, test,
and all interactions. For reference, the objech&@surement, variance attributable to
individual differences across examinees accourdetess than half of the variance; in
fact, it accounted for only 41% of the varianceu3the remainder of variance was due

to systematic or random error. When consideringresariance components, the largest
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proportion of variance was attributed to the tgsekaminee interaction; it accounted for
46% of the variance. These results support the thgses that the test-by-examinee
interaction component would contribute the largestance in 1Qs of any error variance
component. The test contributed 7% of the variasgpporting the hypothesis that the
test component would contribute small but notalaleance in 1Qs. However, the
examiner, examinee-by-examiner interaction, ananaxer-by-test interaction did not
contribute to the variance in scores. These redidtaot support the hypothesis that the
examiner-by-test component would be sizeable. Rakihriance was only 6%. The
dependability coefficient for all components of Bangeability was .75, indicating
suspect dependability.
Discussion

It is possible to efficiently examine the influesagf test properties and the effect
of examiners on the exchangeability of 1Qs usingrabteristics of brief and abbreviated
intelligence. Frequently, correlations between #d mean differences across 1Qs are
used by researchers to examine the effects ofrater reliability and convergent
validity for different tests. However, due to ligitons in administering full-length 1Q
tests, this study used brief and abbreviated t&kis.study was different from most
studies because it examined the effects of botimteerater reliability, which has only
minimally been studied, and the convergent validitys important that both of these
influences were examined in one study becausdpetaletermine their total effect on

exchangeability of brief and abbreviated IQs ad el strength of their effects.
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Dependability and Exchangeability of Brief and Abbreviated 1Qs

When test variance, examiner variance, and thegrantions were considered
collectively, the resulting dependability coeffictavas weaker than the internal
consistency reliability coefficients for each testsolation. For example, despite very
strong mean reliability coefficients (i.e., .91.96), the dependability coefficient was .75,
indicating suspect dependability when compareti¢a80 requirement for a test to be
considered reliable. The suspect dependabilitiiigigtudy is similar to what Floyd et al.
(2008) found when examining IQs from three intelhge tests (dependability coefficient
=.53). The remainder of the pairwise 1Q comparssacross samples yielded higher
dependability coefficientd| = .73) than the dependability coefficient for thtests. All
of the coefficient values were below the minimalnstards for reliability as well as the
internal consistency values for each 1Q. It is gmeghat controlling for maturation by
administering all tests in a single session couatétio the higher dependability
coefficient in the current study, which was nobaus of the Floyd et al. study.

The results from this study, which evaluated mbenta single error variance
component, are also similar to Bergeron, Floyd, blt@ack, and Farmer (2008). They
found suspect dependability while evaluating thehaxgeability of behavior rating
scales across three types of error variance conmp@nteme, rater, and instrument—and
their interactions; resulting dependability coa#fits ranged from .47 to .68.

Although the brief and abbreviated IQs targetethis study demonstrated
adequate reliability (e.g., internal consistency test-retest reliability) and moderate
correlations with each other when error source®w&amined in isolation, the

simultaneous effects of differing tests, differegaminers, and all interactions led to
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weaken the dependability of these 1Qs. In fact, tmpendability was due to the fact that
error variance components contributed more varigamd¢®s than the object of
measurement, individual differences in generalligence.

Test effects. Similar to the results from Floyd et al. (2008} test component
contributed 7% of the variance in brief and ablatad 1Qs. This slight variance may be
attributable to the Flynn effect (Flynn, 2006), aliniwas supported by comparisons of the
means across the tests. The KBIT-2 and SB-V arenthst recently published tests, and
their 1Qs were 2-7 points lower than the WASI and @OG BIA. As hypothesized, the
WASI (the test normed earliest) produced 1Qs thattevsignificantly higher than those
from the KBIT-2 and SB-V.

Test-by-examinee effects. Ideally, the largest variance would be due to the
individual differences between the examinees. Bisealts from this study indicate that
only 41% of the variance is due to the examineégreas the largest variance
component was the test-by-examinee interaction j46%short, some students
performed well on some tests, whereas others peedbetter on other tests. There are
several possible explanations for the larger vaegasontribution from the test by
examinee variance, the most notable of which corscire differences in item scaling
and adequate floors and ceilings.

In addition, the content and presentation of itevitein subtests contributing to
intelligence tests may vary substantially. It isgible that these variations and the
examinee’s interaction with them might result iffetient scores across tests (McGrew
2009a, 2009b). For example, some tests requirealerbponses to items, whereas other

intelligence tests require few verbal responsesrapidi motor responses (e.g., Visual
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Matching on the WJ 1ll). As a result, a child wgtrong verbal abilities may score higher
on a test with lots of verbal items and fewer rapitor response items but lower on a
test with lots of rapid motor response items amdefeverbal items.

Examiner effects. Results of the Generalizability theory analysisvebd that the
variance due to the examiner and the componentsepting interactions with examiner
effects contributed negligible variance in IQsctmtrast to what was originally
hypothesized, the tests requiring more subjectiditnot have significantly lower inter-
rater reliability. Furthermore, the results frone thter-rater reliability analysis were
congruent with the Generalizability theory analysisr example, the corrected inter-rater
reliability for each test ranged from .94 to 1.80% .97), which is well above the .90
criteria. The Generalizability theory and intererateliability analyses indicate that inter-
rater reliability is not a major limitation (on elative scale) because there was negligible
variance due to examiner by test and examiner alone

Error effects. The error variance for this study contributed o8 of the
difference between scores. As a result, thereeavauhaccounted for confounds that
contributed to the differences in 1Qs. It is no&gland perhaps a coincidence, that about
the same percentage of variance in each 1Q (basedernal consistency reliability
estimates) could be attributed to random error.

Limitations

Due to the nature of the sample, the results dammextended to the general
population. College students are usually not adstened 1Q tests, rather the tests are
usually administered within school settings in ordedetermine a child’s eligibility for

special education. Therefore, the results of thiestigation may not be comparable for
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other populations. Additionally, none of the pagants reported being previously
diagnosed with a learning or developmental disgngtaich makes it difficult to extend
results to individuals with learning problems amyelopmental delays. Furthermore, in
order to be admitted to college the students wegiaired to have a minimum ACT score
of 16 that might have contributed to the restrictod range.

Although this study employed an innovative methméxamine the test and
examiner effects in a single study, the proced@irearding and later scoring responses
to test items was not perfect and contributed déo@coring. Several responses were
difficult to hear and a few were inaudible, makindifficult to accurately score some
items. Also, some types of errors were adminigiraéirrors that could not be corrected
by the secondary examiner (e.g., failure to esthldibasal or ceiling), which
systematically decreases the accuracy of the I@srau by the secondary examiner.
However, these errors likely had minimal effecttiba 1Qs the secondary examiner
obtained.

Implications

Ideally, the largest percentage of variance inGleeeralizability theory analysis
would be due to the individual differences acré®sdxaminees; however, the results
from this study indicate that the largest variacomponent is the test-by-examinee
interaction. For this reason, examiners must befgkin choosing a test to ensure that it
has adequate floors and ceilings depending orefieeral concern. In addition, it may be
beneficial to administer 2 tests in order to assiuae the obtained scores are indicative of

the examinee’s skill level.
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The results from the Generalizability theory anislysdicate that about 7% of the
variance in IQ scores is from the test. Thus, beea a small, but notable effect of the
tests on the Generalizability theory analysis, drans should choose the most up-to-
date tests when conducting assessments in ordétdao the most accurate 1Q for an
individual.

The variance due to examiner and all interactioitis the examiner resulted in
negligible differences between IQs. Despite thisimal variance, test manuals should
begin to include inter-rater reliability for theter test instead of select subtests in order
to help examiners choose the most appropriatelestrtunately, most of the research
focuses on inter-scorer agreement instead of nater-reliability and has targeted
scoring of only Verbal subtests from the Wechstaless, which use a three-point scale
(e.g., 0, 1, and 2 points) based on sample resp@mgkgeneral criteria (e.g., degree of
abstraction) shown in the manuals. For this reasame research should be conducted on
inter-rater reliability for whole tests, includisgbtests that do not require subjectivity in
scoring. Further research should be conductedterrdae if these differences are
similar for other populations including childrendaimdividuals with known learning

problems.
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Table 1

Summary of Research Examining Examiner Errors

Year Authors

Examiners Test

Design/Trial Results

1989 Slate &
Chick

1990 Hunnicutt
et al.

1990a Slate &
Jones

14 graduate WISC-R

students
enrolled in
a clinical
psychology
program

Licensed KABC
clinical and

school
psychologis

ts

22 master's WAIS-R
level

clinical

psychology

graduate

students

Each
student
administere
d the WISC-
R 8 times to
child or
adolescent
volunteers

Investigated
errors on 46
protocols

Each
participant
administere
d 7 practice
submissions
of the
WAIS-R

Vocabulary,
Similarities, and
Comprehension were
the three subtests that
contained the highest
number of errors. The
average number of
errors per protocol was
15.2. Examiners were
more likely to give more
credit for responses than
the manual stated
resulting in inflated
FSIQs. The FSIQ was
unchanged due to error
in only 32.6% of the
protocols. The corrected
IQs were generally 1 to
3 points lower than the
corrected score.

Found that 83%
contained at least one
error and about half of
them contained errors
that changed the overall
Q.

After completion of the
7 practice submissions
there were 149
protocols to evaluate (1
participant only turned
in 5 protocols and
another only turned in
4). Based on these
protocols the number of
errors committed on
each protocol. There
were 145 protocols with
errors in them resulting
in either inflated or
deflated 1Qs.
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Table 1
Summary of Research Examining Examiner Errors

Year Authors Examiners Test Design/Trial Results
1990b Slate & 26 graduate WAIS-R 26 students 180 WAIS-R
Jones students were protocols from 26

randomly graduate students

chosen to were found to have

administer  an average of 8.8

the WAIS-R errors per protocol.

5to 8 times Correction of errors
revealed that 81% of
the FSIQ scores

changed
1991 Moonetal. 33school WAIS-R Each The CCWA was
psychology participant ~ completed in order
doctoral completed  to determine specific
students: the Criteria  errors of omission or
for commission and an
Competent  overall accuracy of
WAIS-R administration. This

Administrati  study also looked at

on (CCWA) the most common
errors that graduate
students committed

across two
administrations of
the WAIS-R.
1991 Peterson, 9 school WRAT-R  Arandom All nine
Steger, psychologi sample of 55 psychologists made
Slate, Jones, sts protocols errors with an
& Coulter from 9 average of 3 errors
examiners, per protocol. Some
each of the most common
examiner errors were

completed an inaccurate basals and
average of  ceilings and failure
6.11 to record responses.
protocols

(range 1-12).
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Table 1

Summary of Research Examining Examiner Errors

Year Authors Examiners  Test Design/Trial Results
1992 Slate, 8 licensed WAIS-R 56 randomly 56 WISC-R
Jones, psychologic selected protocols from 9
Coulter, & al examiners psychological certified examiners
Covert 1 certified folders froma  were found to have
educational school system an average of 38.4
examiner were evaluated errors per protocol.

1998 Alfonso,
Johnson,
Patinella,
& Rader

2009 Erdodi,
Richard, &
Hopwood

15 graduate WISC-III
students

46 clinical WISC-IV

psychology
graduate

students

Errors on 81% of the
protocols resulted in
changes in the FSIQ
score

Each participant The most common

administered 4
WISC-III for
training

errors were studied.
The most common
errors include:
failure to query or
record answers
verbatim, reporting
FSIQ incorrectly,
reporting VIQ
incorrectly, and
incorrectly adding
raw scores.

Each participant There were three

scored 3
partially
completed
Vocabulary
subtests from
the WISC-IV

protocols each one
was designed to
produce a different
scaled score (4, 10,
and 16). The results
showed that raters
were more likely to
award too many
points and most
errors occurred on
the protocols for the
extreme scores. For
the lowest scaled
score 75% produced
a higher scaled
score. For the
highest scaled score
67% produced a
higher scaled score.
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Table 2

Summary of Research Examining Inter-Rater Reliability

Year Author(s)

Examiners
ence
Test

Intellig Design/Trials

Results

1980 Bradley,
Hanna, &
Lucas

1983 Ryan et al.

2003 Ryan &

63 members WISC-
of NASP R

19 school WAIS-
psychologists R

20 school

psychology
graduate
students

19 School WAIS-

Schnakenberg- psychologists I

Ott

PhD.

19 school
psychology
graduate
students

Each
participant
scored 2
WISC-R
protocols

Each
participant
scored 2
WAIS-R
protocols for
the same 2
clients from a
vocational
psychology
clinic

Each
participant
scored 2
WAIS-III for
the same 2
clients from a

neuropsycholo

gy clinic

Each protocol was
for a 10-year-old
female, one was
explicitly easy to
score and the other
was designed to be
more difficult to
score. The results
showed that the
FSIQ can vary by as
much as 6-8 points
depending on the
examiner.

Results showed that
errors made in
scoring caused 1Qs
to vary from as
much as 4 to 18
points, regardless of
level of training.

Evaluated how often
an obtained 1Q fell
outside of the +/-4
confidence interval
of the actual
obtained 1Q and if
the obtained 1Q fell
into a different
ability range.

This study showed
that regardless of
one’s level of
training that errors
can be made;
therefore detracting
from the accuracy of
the obtained 1Q.
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Table 3
Comparisons of Brief Tests with other Brief and Full-Scale Tests

Brief I_lr_lgltggence Cogi?errl;}on Score Participants Correlation
KBIT IQ : Adults ages 16-45 .82
Composite
Kaufrman Brief WASI FSIQ-4 Ad.ults ages 35-52 .90
Intelligence Test, WASI FSIQ-4 Children ages 7-19 .76
Second Edition WASI FSIQ-2 Adults ages 35-52 .88
(KBIT-2; Kaufman & WASI FSIQ-2 Children ages 7-19 71
Kaufman, 2004) WISC-III FSIQ Children ages 6-15 .78
WISC-IV FSIQ Children ages 6-16 .66
WAIS-III FSIQ Adults ages 20-48 .89
Wechsler Abbreviated ~ WISC-III FSIQ-2 Children ages 6-16 .81
Scales of Intelligence
(WAS; Wechdler, WAIS-III FSIQ-2 Adults ages 16-89 .87
1999)
DAS GCA Children ages 1-6 .67
Woodcock Johnson WPPSI FSIQ Children ages 1-6 .67
Il Tests of Cognitive gy FSIQ Age range of 3-5 60
CAgg';t'ﬁ g’;’;{/ ':& WISC-I FSIQ Children ages 8-12 69
Woodcock, 2001) WJ Il COG GIA Norm sample .92
Brief Intellectual DAS GCA Children ages 8-12 .70
Ability (BIA) CAS FSS Children ages 5-14 .70
College students
WAIS-III FSIQ aggs 18-53 .62
Sanford-Binet, Fifth
Edition (SB-V; Roid, - g\, FSIQ Ages 6+ 87

2003) Abbreviated

Battery 1Q (ABIQ)
Note. KBIT = Kaufman Brief Intelligence Test; WASI = Weslker Abbreviated Scales of
Intelligence; FSIQ = Full Scale 1Q; WISC-Ill = Weglhr Intelligence Scales for
Children, Third Edition; WISC-IV = Wechsler Intaience Scales for Children, Fourth
Edition; WAIS-III = Wechsler Adult Intelligence Sles, Third Edition; DAS =
Differential Abilities Scales; WPPSI = Wechsler gtuieool and Primary Scales of
Intelligence; SB-V = Stanford Binet, Fifth Editiow/J IIl COG = Woodcock Johnson 1lI
Tests of Cognitive Abilities; CAS = Cognitive Assesent System.

41



Table 4
Secondary Examiner Corrections using Random Numbers List

WJ il
Type of Error WASI KBIT-2 SB-V COG

Failure to Query examinee
response (e.g., verbal
responses listed in the
manual)

Inaudible responses (e.g.,
unable to hear what the 0 2 0 1
examinee said)
Mispronunciations of
vocabulary words
Failure to Prompt (e.g.,
prompt for one-word
responses, prompt for
narrowing response)
Didn't Repeat Item ? 0 1 0 0
No Corrective Feedback (e.g.,
on teaching or sample items)
Total Errors 69 7 33 41

68 0 1 9
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Table 5
Means, Sandard Deviations, and Inter-Rater Reliability Correlations for 1Qs

Primary examiner Secondary examiner  Inter-ratebiity

Qs M D Range M D Range r re dM t
iff*

KBIT-2

. 97.03 11.97 74-117 97.13 11.37 75-117.99 .99 -.10 -.32
Composite
WASI
FSIQ-2 103.10 10.91 81-123103.59 11.05 80-127.90 .95 -.49 -.62
Wil 99.18 9.89 81-124 99.15 10.82 76-128.99 1.0 03 08
COG BIA . . . . : . . :
SB-V
ABIQ 96.10 9.03 73-112 97.15 8.37 76-115.83 .94 -1.05 -1.29

Note. Composite and subtest scores are age-based stacdaed K1 = 100,SD = 15)
unless otherwise noted. KBIT-2 = Kaufman Brief llgence Test, Second Edition;
WASI = Wechsler Abbreviated Scales of Intelligendé&] Il COG = Woodcock Johnson
lll Tests of Cognitive Abilities; BIA = Brief Intééctual Ability; SB-V = Stanford Binet,
Fifth Edition; ABIQ = Abbreviated 1Q.

All correlations are statistically significaqt,< .001 (two-tailed).

*M diff = Mean differences between examiners.
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Table 6
Correlation matrix for tests by examiner

Measure

Obtained correlations

1 2 3 4

1. KBIT-2 IQ Composite

- 6% 59** .18

2. WASI FSIQ-2 76** - .38* 32*
3. WJ Il COG BIA .63** A8** - A7
4. SB-V ABIQ .29 .26 A5 -
Corrected correlations
Measure 1 2 3 4
1. KBIT-2 IQ Composite - .88 .79 .62
2. WASI FSIQ-2 .88 - .69 .68
3. WJ Il COG BIA .82 74 - .60
4. SB-V ABIQ .67 .63 o7 -

Note. Pearson product-moment correlation coefficientgie Primary Examiner are
presented below the diagonal, and correlationgh®iSecondary Examiner are reported
above the diagonal. We also recognize that thame et standard for providing nominal
labels forr values. KBIT-2 = Kaufman Brief Intelligence TeSgcond Edition; WASI
FSIQ-2 = Wechsler Abbreviated Scale of Intelligerfedl-Scale 1Q; WJ 11l COG BIA =
Woodcock Johnson lll, Tests of Cognitive Abiliti@&sjef Intellectual Abilities; SB-V

ABIQ = Stanford Binet, Fifth Edition, Abbreviate®]

*p < .05 (two-tailed).
**p < .001 (two-tailed).
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Table 7
Variance Component Estimates and Absolute Dependability Coefficients by Score
Comparison

Estimated variance

components
Facet Brief or abbreviated IQs  Percent of variance
Examinee 50.06 41%
Examiner 0.05 0%
Test 8.39 7%
Examinee-by-examiner 0.11 0%
Examinee-by-test 55.43 46%
Examiner-by-test -0.07 0%
Residual 7.08 6%
Total 121.12
[0) 75

Note. # = Negative estimated variance components wer s&ro.

45



Appendix A
Par ticipant Demographics Form
Tell Us About Yourself by Completing the Blanks or by Placing Checksin the Boxes

Your Date of Birth:

Your College Classification:
Freshman Sophomore
Junior Senior

Your Gender: Male Female

Your Race (please check only one):

African American/Black White/Caucasian Asian/Pacific
Islander

Native American/American Indian Arab American Biracial or
Multiracial

Other (please specify)

Are you of Hispanic origin? Yes No
If yes, what is your family’s country of origin?

Have you been diagnosed with ADHD or another bajraemotional, or learning
problem? Yes No
If yes, which diagnoses?

Do you take a prescription medication on a regbémis? Yes No
If yes, what medication?

What is your current occupation?

Please check the highest grade level or degreeletedpby each of yourar ents or

caregivers:

Mother/Female Caregiver (if applicable) Father/Male Caregiver (if
applicable)

Less than High School Diploma or GED Less than High School Diploma
or GED

High School Diploma or GED High School Diploma or GED
Some College Some College

Technical School Technical School

Bachelor's Degree Bachelor's Degree
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Higher than Bachelor’'s Degree Higher than Bachelor’'s Degree
Current occupation: Current
occupation:

From what University of Memphis course were youuded or will you received credit?
Provide
name.
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Appendix B

Examiners Demographic Form

1. Gender (circle one): Male Female
2. Ethnicity:
3. Program (circle one): MS/PhD MA/EdS

4. Number of graduate hours completed:

5. Approximate number of practicum hours completed

6. Number of tests administered (including practice):

a.

b.

g.
h.

Wechsler (WISCs, WAISs, WASISs):
WJ Il COG:

RIAS:

WJ Il ACH

WIAT-II

Early Numeracy

Early Literacy

Other:

7. Number of psychoeducational assessment reportewi it practice:
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THE UNIVERSITY OF MEMPHIS

Institutional Review Board

To: Sarah Irby
Psychology
From: Chair, Institutional Review Board
For the Protection of Human Subjects
irb@memphis.edu
Subject: Exchangeability of Brief 1Qs (091610-73)
Approval Date: November 5, 2010

This is to notify you of the board approval of the above referenced protocol. This project
was reviewed in accordance with all applicable statuses and regulations as well as
ethical principles.

Approval of this project is given with the following obligations:

1. Atthe end of one year from the approval date, an approved renewal must be in
effect to continue the project. If approval is not obtained, the human consent
form is no longer valid and accrual of new subjects must stop.

2. When the project is finished or terminated, the attached form must be
completed and sent to the board.

3. No change may be made in the approved protocol without board approval,
except where necessary to eliminate apparent immediate hazards or threats to
subjects. Such changes must be reported promptly to the board to obtain
approval.

4. The stamped, approved human subjects consent form must be used. Photocopies
of the form may be made.

This approval expires one year from the date above, and must be renewed prior to that
date if the study is ongoing.

Chair, Institutional Review Board
The University of Memphis

Cc: Dr. R. Floyd
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