
 

 

 

 

 

 

 

 

 

 

 

 

 

 

CHAPTER 12 

ABILITY TESTING AND TALENT IDENTIFICATION 

 

David F. Lohman 

Megan Foley Nicpon 

The University of Iowa 

 

 

 

 

 

Draft of a chapter to appear in:  

In S. L. Hunsaker (Ed.), Identification of students for gifted and talented services: Theory into practice. 



BACKGROUND AND THEORETICAL FOUNDATION: DEFINING GIFTEDNESS 

 

TALENT DEVELOPMENT AND EXPERTISE 



TALENTS SCHOOLS SHOULD DEVELOP 

MOVING FROM TALENT TO APTITUDE 





EFFECTS OF CONTEXT 

MEASURING APTITUDES 

GENERAL PRINCIPLES 

 

TWO METHODS FOR INFERRING APTITUDE 



HIGH-ACCOMPLISHMENT VERSUS HIGH-POTENTIAL STUDENTS 



GATHERING DATA ON STUDENTS 

 

MEASURING DOMAIN KNOWLEDGE AND SKILLS 



MEASURING REASONING ABILITIES 



INDIVIDUALLY-ADMINISTERED INTELLIGENCE TESTS 

EQUITY AND FAIRNESS ISSUES.  



SOME APPROPRIATE USES.  

INTERPRETING SCORE DISCREPANCIES.  

 

USING COMPOSITE SCORES FROM MODERN ABILITY TESTS.  



SCALING ISSUES.  



SHORT FORMS.  



GROUP-ADMINISTERED ABILITY TEST 



THE IMPORTANCE OF ABILITY PROFILES IN TALENT IDENTIFICATION 

WHY PROFILES ARE OFTEN UNRELIABLE 



CAPTURING THE UNIQUE INFORMATION IN SCORE PROFILES 



FREQUENCY OF OCCURRENCE OF DIFFERENT SCORE PROFILES 

REGRESSION TO THE MEAN 



ESTIMATING EXPECTED REGRESSION.  

1212 r z ẑ 
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Table 1 

Standard Errors of Measurement for a 10-year old child scoring near the mean on several ability tests 

 

WISC-

IV
a
 SB-V 

OLSAT

-8 Inview
c
 

Raven
d 

SPM NNAT 

CogAT 

6 

        

Verbal 3.9 3.6 5.7 5.3   3.4 

Nonverbal/Perceptual 4.2 3.9 5.8
b
 4.5

b
 3.0 6.1 3.7 

Quantitative 4.5 5.3     3.3 

Composite/Full Scale 2.8 2.8 5.7 3.5     2.2 

Note:   All SEM's on a scale with mean=100, SD=16;  

a  
Working Memory Composite used to estimate Quantitative for WISC IV 

b
  On OLSAT and Inview, the quantitative subtests are included in the nonverbal score.  The 

proper comparison with CogAT is therefore with the CogAT QN partial composite.  The SEM 

for the QN Composite is 2.7 

c
   Inview only reports SEMs for the individual subtests, not the three composite scores that are 

reported .  SEM's for composite scores were estimated by (∑e
2
/k

2
)
.5

 (Feldt & Brennan, 1989).  

These were then converted to CSI scores (M 100, SD 16) using the norms tables. 

d
  Estimated from Table RS3 147 and RS3 148 in  Raven et al. (2000).  Table RS3 147 shows 

approximate 67 percent confidence intervals for PR scores by age.  These were then converted to 

a scale with M 100, SD 16 using Table RS3 148. 

 

***************in PDF version the superscripts are not present and need to be for accuracy********* 
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Box 1 

A talent classification scheme for schools 

1. Talents that schools can (or should) develop. This category includes academic subjects 
that, by custom or mandate, schools already strive to develop. All elementary 
schools have well-developed educational programs in literature, writing, 
mathematics, social studies, and science; most also have at least rudimentary 
programs in music and the arts. In many of these domains, the level of instruction 
needed for academically or artistically precocious children may only be offered at 
more advanced grades. In other cases, the school may not have programs in the 
domain (e.g., art or music) but could well be lobbied to develop such programs. 
Access to such programs is thus a different issue than whether schools aim to 
develop a particular kind of talent.  
 

2. Talents that schools cannot themselves develop but should encourage though 
involvement with external organizations. Teachers observe a wide range of other 
talents that children and their parents can be encouraged to develop with the 
assistance of organizations outside of the school. Musical and athletic talents can 
sometimes be developed in school-based programs. But schools may not have the 
resources to provide more than an elementary development. Many of the summer 
and extracurricular programs offered by talent search programs such as John 
Hopkins University, Northwestern, and the Belin-Blank Center at The University of 
Iowa provide such enrichment opportunities for academically precocious youth. 
Increasingly, administrators of these programs have endeavored to make them 
available to all children, not just those children whose parents can afford them. 
 

3. Talents that are outside of the school’s purview.  Everything from sports clubs to 
political action groups fall in this category.  Talent development in these specific 
domains certainly should be encouraged when a student exhibits motivation and   
interest, but they are not directly supported by school resources. In these cases, 
school support personnel, such as counselors, can assist students with discovering 
extracurricular activities that can develop and foster their unique interests and 
talents.  
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Box 2  

The Effects of Averaging (from Lubinski, 2004) 

The figure below illustrates what happens when a test with three score scales that are 

moderately correlated (say quantitative, spatial, verbal) are summed (or averaged). All three 

test scales (X1, X2, and X3), have .90 reliabilities (or 10% random error). For each, the 

preponderance of their variance measures a specific construct (55%), namely, quantitative, 

spatial, or verbal ability, but each also has an appreciable general factor component (35%). 

Aggregation of these three scales results in a composite score that primarily reflects the 

general factor running through all three indicators (61%). The remaining components of 

unique variance associated with each indicator shrink to tiny slivers of content homogeneity 

(11% each) and random error (2% each).  
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Box 3 

Widely Used Individually-administered ability tests 

 

Wechsler Intelligence Scale for Children, Fourth Edition (WISC-IV) 

 Ages 6.0 – 17.11 

 Contains 10 core and 5 supplemental subtests.  Core subtests are summed to a full scale IQ and four 
indices:  Verbal Comprehension Index (VCI), Perceptual Reasoning Index (PRI), Working Memory 
Index (WMI), and Processing Speed Index (PSI). 

 General-Ability Index (GAI) recommended in many assessment situations, such as when a significant 
and unusual (base rate of less than 10 - 15%) discrepancy exists between the VCI and WMI, the PRI 
and PSI, and/or WMI and PSI; or when unusual scatter exists among WMI and/or PSI subtests. 

 Extended norms to 210 for composites, and 28 points for subtests; new and requires additional 
clinical validation; however, extended norms rarely are used. 

Stanford-Binet Intelligence Scale, 5
th

 Edition (SB-5) 

 Ages 2 – 85+ 

 Contains 10 subtests which are combined into a full scale IQ, two domain scores (Verbal IQ 

and Nonverbal IQ), and five indices (Fluid Reasoning, Knowledge, Quantitative Reasoning, 

Visual-Spatial Processing, and Working Memory)  

 An experimental Gifted index has been proposed that sums 3 nonverbal and 4 verbal tests. 

This excludes the NV Visual-Spatial Processing and Working Memory subtests.  

 Extended norms to 160 for composites; experimental and supplemental; however, extended 

norms rarely are used. dcock-Johnson III Tests of Cognitive Abilities (WJ III COG) 

 Ages 2 – 90+ 

 Contains 10 standard and 10 supplemental tests. These are summed to give multiple indices: 
General Intellectual Ability (based on 7 standard tests), General Intellectual Ability (based on 7 
standard and 7 supplemental tests), and Brief intellectual Ability (based on 3 standard tests). Other 
scores are reported for Cognitive Categories (6 indices), CHC Factors (7 indices), and Clinical Clusters 
(7 indices). 

 Range of Standard Scores for total test composite: 0 – 200.  
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Box 4 

Commonly Used Group Ability Tests 

 
Scores Grades 

Items per 

Battery 

Total 

Items 

Testing 

Time  

(min) 

Score 

Warning

s 

Conditional 

Errors of 

Measurement 

Most recent 

norms 

Cognitive Abilities Test 

(CogAT) (Form 7) 

Verbal, 

Quantitative, 

& Nonverbal K - 12  38 to  62 

118  to  

176  90 9 

yes - for scale 

scores 2010 

INVIEW 
Verbal, 

Quantitative, 

& Nonverbal 2 - 12 20 to 40 100 95 0 

yes- for raw 

scores 2000 

Naglieri Nonverbal 

Ability Test (NNAT-2) Nonverbal 

 

30 30 30 0 no 2007 

Otis-Lennon School 

Ability Test (OLSAT) 

(Form 8) 

Verbal & 

Nonverbal K - 12 30 to 36 60 to 72 60 0 no 2002 

Standard Progressive 

Matrices (Raven) Nonverbal 3 - 12 60 60 

 

untimed 0 no 

1970's user 

norms 

 



Box 5 

Estimating Expected Regression in Test Scores 

Equation 1 can be used to estimate the expected regression in status scores such as IQs. 
Note that regression effects for gifted students can be offset by practice effects, which can be 
substantial for tests that use novel formats or are speeded.  Studies that report no regression in 
the average score for a group usually do not account for general improvements due to practice.  

 
The first step is to convert the IQ to a z score by subtracting the mean IQ and dividing 
by the population SD for the test.  For example, if the mean is 100 and the SD is 15, 
then an IQ of 130 converts to a z score of  = 2.0.  

 
If the correlation between scores at time 1 and time 2 is r = .8, then the expected z 
score at time 2 is 2.0 x .8 = 1.6.  

 
This converts to an IQ of (1.6 x 15) + 100 = 124. The expected regression is 6 IQ points.  
 
If the IQ were 145, then the expected regression would be 9 IQ points.  

 

Box 5 
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Box 6 

Nonverbal Tests 

“When general intelligence is the targeted construct, the heavy verbal-demands of most 

language-loaded tests can create unfair construct-irrelevant influences on the examinees‟ 

performance.” (McCallum, Bracken, & Wasserman, 2001, p. 4) 

“Tests (such as the Progressive Matrices or Naglieri Nonverbal Ability test) should not be used 

interchangeably with traditional intelligence tests in situations in which decisions about 

eligibility are made.” (McCallum, Bracken, & Wasserman, 2001, p. 9.) 

“Non-verbal tests are often misleadingly described as tests of intelligence when, in fact, they 

sample only certain aspects of intellectual functioning. “ (Raven, Court, & Raven, 1998, p. 

G70). 

“For …items… such as those on the Raven Progressive Matrices Test, understanding the task 

is more than half the battle.  In one study, many of the ethnic minority children in the sample 

did not understand the instructions to the „game‟ and thus could not solve the problem.” (Scarr, 

1994, p.XX) 

“… a growing body of evidence suggests that nonlanguage tests may be more culturally loaded 

than language tests.” (Anastasi & Urbina, 1997, p. 343). 

“There is an aspect of problem solving that is clearly rooted in culture, namely the habit of 

translating pictorial events into sentences and talking about them.  Although children may all 

recognize ovals, triangles, and trapezoids, and may all know about making things bigger or 

shading them with horizontal rather than vertical lines, the habit of labeling and talking aloud 

about such things varies across cultures (Heath, 1983).  Children who do not actively label 

objects and transformations are more likely to resort to a purely perceptual strategy on 

nonverbal tests.  Such strategies often work well on the easiest items that require the 

completion of a visual pattern or a perceptually salient series, but fail miserably on more 

difficult items that require the identification and application of multiple transformations on 

multiple stimuli.” (Lohman, 2005b, p.115). 



Figure 1. Reasoning subtests on Form 7 of the Cognitive Abilities Test (Lohman, 2011) showing  

examples of item formats for grades k – 2 (Col 1) and grades 3 – 12 (Col 2.) 

 

 
 



Figure 2. Profile frequency by median stanine. Flat or “A” profiles (diamonds); a significant strength 

(B+) or extreme strength [E(B+)] (squares); a significant weakness (B-) or extreme weakness [E(B)] 

(triangles) 
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Figure 3.  A comparison of errors of measurement for total raw scores (number correct) and the 

corresponding Universal Scale Scores (USS) for the Verbal Reasoning Battery of CogAT-Form 6 (from 

Lohman & Hagen, 2002, p. 58). 

 

 



 

 

 

 
 

Figure 4. Relationships among Percentile ranks (PRs), Standard Age Scores (SAS), and raw scores for Level B 

of the CogAT (Form 6) Verbal Battery. 
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Figure 5. Percent of ELL and non-ELL students at each stanine on the Naglieri Nonverbal Ability Test (NNAT; 

left panel), the Cognitive Abilities Test Nonverbal Battery (CogAT N; center panel), and the Standard 

Progressive Matrices (Raven; right panel). The dashed green line is for ELL students and the solid blue line for 

non-ELL students. Note the large number of low-scoring ELL children in Panel 1 and the large number of high-

scoring non-ELL children in Panel 3. Both lines should approximate a normal or bell-shaped curve. Curves 

would overlap if scores for ELL students did not differ from the scores of non-ELL students.  



 

 
 

 

 

 

Figure 6. Comparison of subtests on the Primary-level tests (Grades K, 1, and 2) of Forms 6 and 7 of CogAT. 

Both have Verbal (V), Quantitative Q), and Nonverbal (N) batteries, each of which has two subtests on Form 6 

and three subtests on Form 7. Total testing time is slightly less for Form 7. Both English and Spanish Directions 

for Administration (D/A) fare provided for the paper-and-pencil version of CogAT7.  Several other widely used 

languages are also provided as audio files on the computer-administered version of Form 7.  
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Oral Vocabulary 

Relational Concepts  

Verbal  Reasoning 

Figure Classification 

Matrices 

Quantitative 
Concepts 

D/
A 

D/
A 

D/
A 

D/
A 

D/
A 

D/
A 

V 

 

Q 

N 

 =  Oral English  

=  Nonverbal  

 =  Oral English or Spanish  

=  Nonverbal  


