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ABSTRACT 

 
 
 
 
 

The purpose of this study was to determine if teacher ratings in early elementary school 

predict achievement and cognitive ability in late elementary and middle school.  The longitudinal 

predictive utility of the GRS was also examined.  Students were in kindergarten, first, and second 

grades during Time 1 (2004) and fifth, sixth, and seventh grades during Time 2 (2009).  GRS 

teacher ratings of Intellectual Ability, Academic Ability, and Motivation served as the predictor 

variables. The criterion (outcome) variables were achievement, as measured by GPA and SAT-

10 scores and cognitive ability, as measured by K-BIT-2 scores.  GRS teacher ratings, GPA, and 

SAT-9/10 scores were collected on the same 59 students during Time 1 and Time 2 data 

collection.  KBIT-2 scores were obtained at Time 2 data collection.  Findings suggest that when 

combined, 2004 teacher ratings of Intellectual Ability, Academic Ability, and Motivation do not 

predict achievement or cognitive ability in 2009.  However, the individual construct of 

motivation predicted GPA and the individual construct of academic ability predicted SAT-10 

scores and K-BIT-2 scores (cognitive ability), five years after initial teacher ratings were 

completed.  GRS teacher ratings in 2004 were found to have positive and significant correlations 

with GRS teacher ratings in 2009.  The predictive longitudinal utility (diagnostic accuracy) of 

the GRS could not be judged fairly because there were too few students scoring in the higher 

range on the K-BIT-2 in 2009.  
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CHAPTER 1 

INTRODUCTION 
 
 
 
 
 

Social Significance 

 Authorities stress the importance of early identification of intelligence and giftedness in 

young children to maximize their individual education and socialization throughout their 

childhood (Feger & Prado, 1998; Lewis & Louis, 1991; Robinson, 1993; Urban, 1992).  

Developmental, educational, and child psychologists, as well as neuro-biologists advocate that 

early identification of giftedness is indispensible to promote accurate prognosis and ensure that 

gifted children reach their highest potential (Lewald, 1986).  Early nurturance of a young child’s 

abilities affects both cognitive and motivational areas of intellectual and personality 

development.  Current developmental theories of giftedness propose that the interaction of 

cognitive and motivational variables ultimately equate to student success and achievement.  

Therefore, accurate screening and identification of high potential young children is the first step 

in creating productive members of society (Urban, 1992).  

Public Law 94-142 (Individuals with Disabilities Act, 1975) established that schools 

should focus on early identification and intervention of children with special needs, but did not 

specify how to identify these students.  Despite public law categorizing gifted students as those 

with special needs, gifted students are often dismissed and remain unidentified.  Early screening 

tests have been developed to identify young children at risk for learning difficulties, but not 

giftedness (Bracken, 1987).  These mass screening tests have not been evaluated for detecting 

academic talent or potential.  Thus, technically adequate assessment measures are needed in the 

identification of young gifted students. 

Statement of Problem 

The Intelligence Quotient (IQ) score, however, has been central to defining, identifying, 

and understanding giftedness, and has become representative of traditional gifted identification 

procedures (Assouline, 2005). Despite the current emphasis on multiple intelligences and 

inclusion of underrepresented groups within the current federal and theory based definitions of 
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giftedness, traditional identification procedures (intelligence tests and achievement tests) only 

identify and serve students who score 130 or above on intelligence tests (Flanagan & Oritz, 

2002; Gagne, 1999; Marland, 1972; Spearman,1904; Sternberg, 1985; Tannenbaum, 1997; 

Terman, 1920; U.S. Department of Education, 1994). IQ tests have been shown to deflate scores 

of minority groups and do not assess for giftedness in areas such as leadership, creativity, and 

artistic ability, all of which are essential areas in a productive society (Neisser, Boodoo, 

Bouchard, Boykin, Brody, Ceci, Halpern, Loehlin, Perloff, Sternberg & Urbina, 1996; McIntosh 

& Dixon, 2005; Sattler, 2001).  Many schools continue to base educational placement decisions 

on a single measure of cognitive ability (McIntosh & Dixon, 2005).  Further, the technical 

adequacy and predictive utility of IQ tests have been questioned in the identification of young 

gifted students.  Educators risk missing the brightest and most successful students with the sole 

use of traditional identification procedures.   

 Research indicates that unidentified gifted children have increased drop-out rates and 

become increasingly vulnerable to psychosocial difficulties (Pfeiffer & Blei, 2008; Wyner, 

Bridgeland & Diulio, 2007). Gross (2003) highlights that psychosocial difficulties, such as 

loneliness, depression, asynchrony and perfectionism tend to develop in children with extremely 

high IQs (i.e. 140 and above) who are not provided proper instruction and support to match their 

higher level of functioning.  Problems are exacerbated in those children who are not provided 

with education and support commensurate with their intellectual and emotional needs (Jackson & 

Peterson, 2003).   Leaders in the gifted field recognize that early recognition and appropriate 

environmental support increase the probability of future extraordinary achievement, and reduces 

this risk of later emotional and educational problems (Pfeiffer & Stocking, 2000; Morelock & 

Feldman, 1992).  Unidentified gifted students are unlikely to reach their potential in the school 

and work environments if their talents are not nourished during crucial developmental periods 

(Coleman, 2000; Jackson & Peterson, 2003; McDermott & Glutton, 1997; Stanley, 1997).   

Professional Problem 

The challenge of accurately identifying gifted students has received professional 

recognition for well over a decade.  Two different surveys, over a ten-year period rated 

identification as either the number one (Cramer, 1991) or number two (Pfeiffer, 2003) problem 

facing the gifted field.   
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A number of concerns exist in the gifted identification process.  First, there is a lack of 

consensus on the definition of gifted, especially for younger children.  Second, IQ tests are 

generally not designed to measure multiple domains of giftedness or potential.  Although IQ is a 

culturally, socially, and ideologically rooted concept which intends to predict intelligence and 

outcomes that are valued as success by most people in a given society, traditional methods of 

identifying gifted students fail to address such outcomes because they are not normed to assess 

non-academic forms of giftedness (Richert, Alvino, & McDonnel, 1982).  Third, many 

instruments used to assess young children are technologically flawed (Bracken, 1987).  Finally, 

tests typically used to identify giftedness do not necessarily predict later achievement or success.  

Mixed findings exist regarding future student performance, achievement, and 

productivity of those students identified as gifted with the use of traditional early identification 

gifted measures and identification procedures (Dweck, 1991; Helson & Crutchfield 1970; 

Munday & Davis, 1974; Rimm, 2003). Those children who are identified as gifted by means of 

traditional measures are not necessarily those students with the highest achievement or the most 

productive in terms of their future contributions to society (Baum, Reis, & Maxfield, 1998; 

Richert, Alvino, & McDonnel, 1982; Reis, 1981).   

Heymans and Monks assert (2004) that a major issue of identification at an early age is 

the predictive validity of a chosen set of criteria that operationalize exceptional and valued 

achievements (Heymans & Monks, 2004).  IQ tests fail to assess such culturally valued domains 

without the use of multiple criteria in the identification process.  The few technically adequate 

measures used in the early identification of gifted children have neglected to examine the 

predictive utility of instruments.  Sattler (2001) emphasizes that the accuracy of an instrument in 

indicating future learning success in school depends on its predictive validity.   

Current conceptions of giftedness and identification methods emphasize the use of 

multiple criteria, which allows for the assessment of specific, culturally valued domains of 

giftedness.  Multiple criteria such as portfolios, enrichment programs, and teacher rating scales 

(Johnson & Ryser, 1997; Richert, 1985; Tomlinson, 2000) have been suggested and recognized 

as an additional way for children to demonstrate their abilities, while maintaining traditional 

practices that are effective (i.e. standardized tests).   

Many authors have suggested that teacher input is crucial in identifying gifted students 

(Hodge & Cudmore, 1986; Jarosewich, Pfeiffer, & Morris, 2002).  Proponents of teacher input 
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argue that no test can contain the same amount or type of information about a student as the 

student’s teacher (High & Udall, 1983).  Teachers can provide information on multiple domains 

of giftedness, currently emphasized by leaders in the field, which traditional assessment 

procedures do not consider.  Due to the continued sole use of psychometric tests in assessing 

gifted students in many states, teachers are therefore seen as an underutilized resource in the 

gifted and talented student identification process.  This is especially true in the identification of 

young gifted children due to the commonly cited technical inadequacy of standardized screening 

instruments and IQ tests developed to assess younger children.  Predictive validity studies 

assessing the diagnostic accuracy of these instruments are also lacking.   

The clear need for teacher input in the gifted identification process has prompted the 

development of over 30 teacher rating instruments (Jarosewich et al., 2002) designed to make 

teacher nominations more objective and scientific in nature (Ashman & Vukelich, 1983). 

Instruments that operationalize the definition of giftedness, providing teachers with clear 

behavioral criteria to rate and that include quantitative ratings are most likely to result in well 

developed instruments.  Many of the widely used instruments developed, however, include 

norming samples that are not representative of the population, have low inter rater reliability, and 

lack diagnostic precision (Jarosewich, Pfeiffer, & Morris, 2002).   

Recognizing the need of teacher input and a technically sound screening instrument to 

assist in the identification of young gifted students, Pfeiffer and Jarosewich (2003) developed a 

new gifted ratings scale, the Gifted Rating Scales (GRS).  The GRS measures Academic Ability, 

Intellectual Ability, Creativity, Artistic Talent, and Motivation in students who are 4:0 to 6:0, 

using the GRS Preschool/Kindergarten Form (GRS-P) and measures Academic Ability, 

Intellectual Ability, Creativity, Artistic Talent, Leadership, and Motivation in students who are 

6:0 to 13:11, using the GRS School Form (GRS-S). 

The GRS is a published, psychometrically sound, standardized instrument, co-linked with 

the Wechsler Intelligence Scale for Children-Fourth Edition (WISC-IV) and Wechsler Preschool 

and Primary Scale of Intelligence –Third Edition (WPPSI-III) (Pfeiffer & Jarosewich, 2003; 

Sparrow, Pfeiffer & Newman, 2005).   Prior reliability and validity studies have provided 

evidence suggesting that the GRS is a useful and valid gifted screening and identification tool 

(e.g., Lee & Pfeiffer, 2006; Rosado, Pfeiffer & Petscher, 2008; Pfeiffer & Petscher, 2008). 
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Although the reliability, diagnostic accuracy, and concurrent and construct validity of the GRS 

have been well established, the predictive validity and utility of the instrument have not.  

Based on the review of a number of studies examining methods that predict outstanding 

achievement in school, Trost (2000) suggests that teacher ratings, cognitive tests, and measures 

of non-cognitive features, such as motivation can be used for the prediction of outstanding 

performance, especially when used in combination.  Determining a measure’s value in predicting 

future educational performance provides a basis for judging the appropriateness of a test (e.g., 

Glascoe, 1996).  A major factor in assessing the utility of an instrument is to determine its value 

in predicting success (Trost, 2000). Little to no research exists, however, examining cognitive 

and achievement outcomes based on a multi-dimensional, technically adequate, early childhood 

measure.  Tracking children’s cognitive ability and achievement as it develops is crucial to 

determine if early indicators recognized by teachers are accurate in predicting outstanding 

achievement.    

Purpose of Proposed Study 

Establishing concurrent, predictive, and criterion validity between a screening device, an 

IQ test, and educational performance/achievement is crucial in the gifted identification process 

(McIntosh & Dixon, 2005).  Previous studies have not examined the predictive validity of 

teacher ratings or the predictive validity of the GRS, and aside from the standardization sample, 

have not examined the concurrent validity of the GRS, with a user friendly, abbreviated measure 

of IQ.  Furthermore, the decision to use any school instrument or procedure should be influenced 

by whether the predictive validity has been evaluated by measuring future student achievement 

and performance in an interval greater than 2 years (Clemmer, Klifman & Bradley-Johnson, 

1992).  The purpose of the present study is to assess the accuracy of teacher rating scores of 

intellectual ability, academic ability, and motivation obtained in early elementary school, in 

predicting student achievement and cognitive ability five years later, in late elementary school 

and middle school.  Due to the individual differences in the progression of intelligence and 

achievement in younger children, the stability of achievement over time was also examined.   

Definition of Key Terms 

Definition of key terms assists in operationalizing terms that are referred to in the research 

questions and methods section. 

1. Early childhood or Young Child: Children that range in age from 4:0 to 8:11. 
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2. GRS1 : GRS-S or GRS-P completed by teachers in the Spring of 2004. 

3. GRS2 : GRS-S completed by teachers in the Spring of 2009. 

4. Time 1: Data collected in 2004. 

5. Time 2: Data collected in 2009. 

6. Student Achievement: Performance on the Scholastic Aptitude Test, Ninth or Tenth 

Editions (SAT-9/10) and cumulative student grade point average. 

7. Cognitive Ability: Performance on the Kaufman Brief Intelligence Test, Second Edition 

(K-BIT-2) that is measured by intelligence quotient (IQ). 

8. Academic Ability: “Refers to the student’s skill in dealing with factual and/or school-

related material.  Advanced competence and high levels of proficiency in reading, math, 

and other aspects of the school curriculum are indicative of academic ability as is facility 

in acquiring new knowledge and skills (Gagne, 1993) and the ability to understand 

complex material (Sternberg, 1985).  Students who are academically gifted often have 

large stores of information (Sternberg, 1985, 2003) including broad knowledge of the 

world around them (Sternberg, 1985).” (Pfeiffer & Jarosewich, 2003; p. 4) 

9. Intellectual Ability: “Refers to the student’s verbal and/or nonverbal mental skills, 

capabilities, or intellectual competence.  Aspects of this scale include abstract reasoning, 

problem solving, and memory (Pfeiffer & Jarosewich, 2003; p. 4)”. 

10. Motivation: “Refers to the student’s drive or persistence, desire to succeed, tendency to 

enjoy challenging tasks, and ability to work well without encouragement or 

reinforcement (Dweck, 1999; Ryan & Deci, 2000).  Motivation is not viewed as a type of 

giftedness; rather, motivation is the energy that drives or impels a student to achieve.  

Motivation can be observed in a variety of contexts, such as when working on academic 

tasks or artistic endeavors or leading a group activity” (Pfeiffer & Jarosewich, 2003; p. 

5). 

Research Questions 

The current investigation plans to explore the criterion-related validity (concurrent 

validity and predictive validity) and the predictive utility of teacher ratings using three subscales 

on the GRS (Intellectual Ability, Academic Ability, and Motivation).  The constructs of teacher 

ratings, intellectual ability, and academic ability, and motivation will be emphasized for the 



7 

current investigation.  The validity of the measure (GRS) and scales of the GRS (Intellectual 

Ability, Academic Ability, and Motivation) will be of secondary interest.      

Validity refers to the degree to which the test measures what it purports to measure (Cronbach & 

Meehl, 1955; Mehrens & Lehman, 1987).  The current edition of the Standards for Educational 

and Psychological Testing (American Educational Research Association, American 

Psychological Association, and National Council on Measurement in Education, 1999) provides 

the most authoritative consensus of opinion on the meaning of validity in the field: 

“Validity refers to the degree to which evidence and theory support the interpretations of 

test scores entailed in the use of tests…[and] is, therefore, the most fundamental 

consideration in developing and evaluating tests (p. 9). …Validity is a unitary concept.  It 

is the degree to which all the accumulated evidence supports the intended interpretation 

of test scores for the proposed purpose” (p.11). 

Criterion-related validity refers to the relationship between test scores and some type of 

criterion or outcome, such as ratings, classifications or other test scores. The criterion measure 

must possess adequate psychometric properties, such that it is readily measurable, free from bias, 

and relevant to the purpose of the test.  The two types of criterion validity are concurrent validity 

(or diagnostic) and predictive (or prognostic), which will be examined in the current study.  

Predictive validity will be of primary focus, as the concurrent validity of the GRS and constructs 

of intellectual ability, academic ability, and motivation have already been validated in a number 

of studies. The following research questions will examine the constructs of Intellectual Ability, 

Academic Ability, and Motivation with use of the GRS, as the measure, that operationally 

defines the constructs. 

The first set of research questions will examine the concurrent validity of the GRS in 2004 and 

the concurrent validity of the GRS in 2009 in relation to achievement and cognitive ability. 

Concurrent validity refers to whether test scores are related to some currently available 

criterion measure.  Concurrent validity is examined when the criterion measure is available 

immediately.   

1. What is the relationship between teacher ratings (GRS Intellectual Ability, Academic 

Ability, and Motivation) of elementary school students and student achievement (report 

card scores and SAT-10 scores)?  
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2. What is the relationship between teacher ratings (GRS2 Intellectual Ability, Academic 

Ability, and Motivation) of elementary school students and cognitive ability (KBIT-2)?  

The second set of research questions will examine the predictive validity of GRS teacher rating 

scores over the course of five years.  Achievement (performance on the SAT-9/10 and 

cumulative grade point average) and cognitive ability (performance on the KBIT-2) will be the 

criterion measures. 

Predictive validity refers to the correlation between test scores and future performance on a 

relevant criterion.  The predictive validity coefficient is used to determine if the score obtained 

on the test is an accurate predictor of future performance on the criterion. Sattler, among other 

researchers in the field (e.g. Gredler, 1997; Pfeiffer, 2008) provide the following as guidelines to 

be used when examining predictive validity, especially when examining an instrument intended 

to assess children in early childhood.  Predictive validity is determined by giving a test to a group 

that has yet to perform on the criterion of interest.  Performance on the criterion is measured 

subsequently.  The correspondence between the two scores provides a measure of the predictive 

validity of the test.  If the test possesses high predictive validity, children scoring high on the test 

will perform well on the criterion measure; those performing low on the test will perform low on 

the criterion measure.  The relationship between the test scores and subsequent performance on 

the criterion will be erratic and unpredictable if the predictive validity of the test is low.   

3. Do teacher ratings (GRS1) of early elementary students predict student achievement five 

years later?  

4. Do teacher ratings (GRS-P1 and GRS-S1 Intellectual Ability, Academic Ability, and 

Motivation scores) in early elementary school predict cognitive ability (KBIT-2) five 

years later? 

The third set of research questions will examine the stability of student achievement scores over-

time and the stability of teacher ratings from 2004 to 2009. 

5. How stable is student achievement over time? 

6. What is the relationship between teacher ratings (GRS1) of early elementary school 

students in 2004 and teacher ratings (GRS2) of elementary school students in 2009? 

The fourth category of research questions will examine the predictive utility of the GRS.  

Predictive utility refers to the extent to which a test agrees with a criterion measure in 

classifying individuals to their membership category at a later time.  The most common 
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application of predictive utility is examining the correct classifications of a preschool inventory 

based on performance on a criterion measure years later. Instead of using validity coefficients as 

used to examine concurrent and predictive validity, agreement indices are applied by 

determining the percentage of correct classifications the test makes.  Predictive utility examines 

how accurately the test assigns individuals to specific groups or categories based on cut-off 

scores. The extent to which the test and the criterion measure make the same classifications is 

examined.  There are four possible classifications, which will be further outlined in the statistical 

analysis section. 

7. What is the diagnostic accuracy of the GRS five years after initial completion?  

8. Do GRS teacher ratings add predictive explanatory power, above and beyond 

achievement test scores to predict later academic success? 

The final research question examines the role of motivation in predicting cognitive ability and 

achievement. 

9. Does motivation moderate the relationship between cognitive ability and achievement? 
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CHAPTER 2 

REVIEW OF THE LITERATURE 
 
 
 
 
 

As discussed in Chapter 1, the purpose of the present study is to assess the accuracy of teacher 

rating scores of intellectual ability, academic ability, and motivation obtained in early elementary 

school, in predicting student achievement and cognitive ability five years later, in late elementary 

school and middle school.  Five sections will be addressed in the literature review including 

theories of intelligence, stability of intelligence, theories of giftedness, the psychometric 

approach in identifying giftedness, and new approaches to identifying giftedness.  These 

components covered are necessary to understand the constructs of interest, how intelligence 

changes over time, especially in young children, the strengths and weaknesses of identification 

techniques, and the validity of teacher rating scales.  Taken together, the topics covered provide a 

basis and suggest the need for the current longitudinal study.   

This review first presents theories of intelligence and giftedness, which will serve as a 

framework for the present study.  Due to the longitudinal nature of the study, the progression of 

intelligence and achievement and factors affecting intelligence and achievement will also be 

explored.  The review will present and critique traditional and alternative gifted identification 

methods, including teacher ratings, and finally suggest an area of further research based on gaps 

in the literature.   

Theories of Intelligence 

The concept of intelligence as used today in the measurement of the intelligence quotient 

(IQ) dates back to the work of Sir Francis Galton about 150 years ago. Traditional theories, also 

known as the psychometric approach to intelligence, originated from Galton’s work.  Galton 

proposed a theory of fixed intelligence, which emphasized a hereditary basis of intelligence.   

Effects of the environment were considered inconsequential, while the individual’s innate 

sensory acuity was valued (Galton, 1869).  Galton assessed intelligence by measuring physical 

characteristics, such as height, weight, and head diameter, sensory acuity, motor strength, 

reaction time and visual judgments (Galton, 1869, 1888; Wasserman & Tulsky, 2005).  Galton 
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first proposed that individuals possess a general intellectual ability, present throughout the whole 

range of mental abilities and more specific aptitudes (Sattler, 2001).  Although Galton was not 

assessing mental ability, which commonly defines intelligence, or talent areas that now 

encompass the definition of giftedness, he set the foundation for the psychometric approach to 

intelligence, which has dominated the field of intelligence until the 1980s (Schaie & Willis, 

1995). 

 Psychometric theories have evolved since Galton’s time and are now categorized as 

traditional or contemporary psychometric theories.  Both traditional and contemporary theories 

aim to explain individual and developmental differences in performance on standardized tests of 

intellectual performance, specifically IQ tests (Chen & Siegler, 2000).  From the psychometric 

perspective, the nature, or structure of intelligence is examined and is defined as those cognitive 

products that characterize intellectual differences between individuals at various developmental 

periods (Horn & Hofer, 1992; Schaie, 1996).  This translates to “how well one scores on an 

intelligence test (Willis, 1996)”.   Although both theories examine the nature of intelligence by 

measuring the performance of individuals on specific tests, the statistical procedures differ in 

summarizing the underlying organization of an individual’s performance on tests of intelligence.    

 Factor analysis has been the primary method in measuring and understanding intelligence 

for many decades, and continues to remain influential (Embretson & Schmidt-McCollam, 2000).  

A number of factor analytic theories of intelligence have resulted, which will be briefly 

reviewed.  

Two Factor Theory 

 Spearman (1904) was one of the early proponents of a factor analytic theory.  According 

to the theory, performance is determined by a general factor (g), encompassing a person’s 

general intelligence and a specific factor (s), which are more unique abilities.  Spearman showed 

that the variance of scores on IQ tests and between test items could be attributed to (g) by finding 

positive correlations between tests (positive manifold), which were representative of many 

different cognitive abilities.  Based on factor analytical findings, he deduced that positive 

manifold leads to a large first factor (general intelligence).  In essence, Spearman’s finding 

implies that scores on a vocabulary test, for example, will correlate positively with scores on a 

mathematics test.  The (g) factor is involved in deductive operations linked with skill, speed, 

intensity, and overall intellectual output (Spearman, 1927).  Abilities representative of (g) have 
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been shown to require conscious and complex mental energy which are needed for reasoning, 

comprehension, and hypothesis testing.  Low (g) loadings, on the other hand are thought to be 

less complex, emphasizing recognition, recall, speed, visual motor abilities, and motor abilities 

(Sattler, 2001).   

Despite a long history of dispute amongst theorists regarding the concept of general 

intelligence, there is a current consensus that intelligence is categorized as general ability and 

distinct abilities (distinct abilities are those that do not cluster together and show different 

trajectories across development; Chen & Siegler, 2000).  However, rival theories were 

developed, incorporating multiple-factor theories, which are also valued today.   

Multiple-Factor Theories 

 Proponents of the multiple factor theory, such as Thorndike, Thurstone, and Guilford 

asserted that intelligence is composed of many independent faculties.  Although Thorndike’s 

conception of intelligence was based on a theoretical perspective, and not statistical methods, it 

constituted a multiple factor theory (Sattler, 2001).  Thorndike proposed that intelligence is the 

product of interconnected, but distinct abilities, which combine to form three clusters: social 

intelligence (dealing with people), concrete intelligence (dealing with things), and abstract 

intelligence (dealing with verbal and mathematical symbols; Thorndike, 1927).   

 Thurstone’s view of intelligence opposed Spearman’s, as he argued that intelligence 

cannot be regarded as a unitary trait.  He identified primary mental abilities after using a method 

of factor analysis.  These abilities include verbal, perceptual speed, inductive reasoning, word 

fluency and space visualization, each theorized to have an equal weight.  After finding that the 

primary factors correlated among themselves, Thurstone added a second-order factor to his 

theory that was thought to relate to (g). 

 A three-dimensional model of intelligence was developed by Guilford as a means for 

organizing additional factors (Guilford, 1976).  Intellectual activities are understood in terms of 

the mental operation performed, the content on which the mental operation is performed, and the 

resulting product.  The first dimension represents the operations involved in processing the 

information, the second represents the contents, and the third represents the products.  One-

hundred and twenty possible factors were derived from the three dimensions.      

 Contemporary psychometric theories are generally represented by a hierarchical theory of 

intelligence.  Among one of the more influential concepts of intelligence is Cattell and Horn’s 



13 

premise that there are two types: fluid and crystallized (Cattell, 1963; Horn & Cattell, 1978; 

Horn, 1985).  Fluid intelligence refers to nonverbal mental efficiency that is said to be measured 

best by tasks that require adaptation to new situations.  Fast processing speed and large working 

memory appear to be related to fluid intelligence.  Crystallized intelligence refers to acquired 

skills and knowledge that is developmentally dependant, learned as a result of education and 

acculturation (Sattler, 2001).  Over-learned and well established cognitive functions, related to 

mental products and achievements are thought to be derived from crystallized intelligence.  

Tasks that measure crystallized intelligence are vocabulary, general information, abstract word 

analogies, and mechanics of language.  However, some tasks rely equally on fluid and 

crystallized intelligence.  Fifty-five primary abilities were proposed and nine secondary stratum 

abilities were yielded based on factor analytic studies (Horn, 1987). 

Cattell and Horn Gf-Gc Theory 

 A contemporary psychometric theory of structural intelligence has evolved from Cattell 

and Horn’s original theory of fluid and crystallized intelligence known as the Gf-Gc theory 

(Horn & Noll,1997).  A simple structure of organization of broad abilities among the primary 

abilities is specified.  Individual differences among people are distinguished in terms of abilities.   

Carroll’s Three-Stratum Factor Analytic Theory of Cognitive Abilities 

 A three-stratum factor analytical theory of cognitive abilities was proposed by Carroll in 

1993 (Carroll, 1993).  The theory postulates that there are individual differences in cognitive 

ability and the relationship among them can be categorized into three levels.  The first level, 

Narrow, or Stratum I consists of 65 narrow abilities comprised of levels of mastery in various 

cognitive areas.  Stratum II, or Broad is the second level, which is composed of fluid 

intelligence, crystallized intelligence, general memory and learning, broad visual perception, 

broad auditory perception, broad retrieval capacity, broad cognitive speediness, and processing 

speed.  The final level, Stratum III is composed of the general factor, or g.  Carroll’s theory was 

expected to supplement, expand upon, and replace previous theories due to its comprehensive 

nature (Sattler, 2001) and support from a hierarchical confirmatory analysis. 

Although psychometric theories are of utmost importance in explaining the structure of 

intelligence, they do not explain the underlying process of intelligence, nor provide a concrete 

definition of intelligence, other than a score on an intelligence test.  As such, theories of 

intelligence have evolved that consider an individual’s interaction with the environment.  Due to 
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the large quantity of intelligence theories that exist, which go beyond the scope of the present 

review, common agreed upon characteristics will be described.  This will be followed by a 

description of a developmental theory, due to the longitudinal nature of the current study, and 

culminate by exploring the stability of intelligence, before theories of giftedness and gifted 

identification methods are explored.   

Despite the many theories and definitions of intelligence proposed, there is a consensus 

of common characteristics evident in intelligent individuals.  Definitions of intelligence provided 

by two dozen experts in the field of psychology were analyzed by Sternberg in 1986.  Prominent 

among the common definitions reviewed were attributes including adaptation to environment, 

basic mental processes, and higher order thinking, such as reasoning, problem solving, and 

decision making.  Metacognition, which is viewed as knowledge about cognition and control of 

cognition, was also a common theme proposed by leading experts.  The interaction between 

knowledge and mental processes was emphasized as well.  Finally, context, or the role of culture 

was viewed as critical in defining the nature of intelligence.  Based on these common definitions 

and nontraditional perspectives of intelligence, Sternberg provides a more comprehensive 

definition for the nature of intelligence.  Sternberg (1997) asserts that intelligence compromises 

the mental abilities necessary for adaptation to, as well as shaping and selection of, any 

environmental context.  In other words, individuals act intelligently not only when they 

successfully adapt or react to the environment, but also when they shape and change their 

existing environment to meet their needs (Pfeiffer, 2001; Sternberg, 1997).  

Developmental Theory of Intelligence 

Piaget 

Piaget’s Developmental Theory of Intelligence is cited as “the most prominent approach 

to the development of intelligence (Chen & Siegler, 2000, p. 95)”, covering the full age range, 

from birth to adolescence. According to Piaget (1886-1980), intelligence is defined as one’s 

biological adaptation to the environment. While interacting with the environment, the goal is for 

the individual to maintain a balance between personal needs and environmental demands.  

Organization and adaptation are thought to govern interaction with the environment.  Although 

Piaget posited a single, general intelligence, he asserted that intelligence progresses through a 

sequence of distinct stages of cognitive organization, each more complex than the previous one.  
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Cognitive processes represent a reorganization of psychological structures resulting from 

organismic-environmental interactions. 

As development proceeds, different types of organization and adaptation occur.  These 

are represented by four distinct stages: the sensorimotor period (birth to two years); the 

preoperational period (two to seven years); the concrete operations period (seven to eleven 

years), and the formal operations period (eleven years and on). The primary source of early 

development within the first stage (sensorimotor) is the children’s interaction with objects and 

the environment.  Motoric schemes become increasingly complex until they culminate in the 

ability to form internal symbolic representations.  Such accomplishments include object 

permanence and imitation of observed behaviors. 

Intelligence is defined as the ability to represent thought in language, mental energy, and 

symbolic means during the preoperational stage (two to seven years old).  Children become 

increasingly proficient in problem solving and begin to realize that objects do not change when 

the appearance changes.  Children, however, continue to be rigid in their thinking, lack logic, and 

engage in egocentric thinking (the inability to distinguish another’s point of view form their 

own).  By the age of about seven years old (concrete operational stage), the child’s thinking 

becomes more flexible, logical, and organized than in previous stages.  Mental operations are 

applied to concrete objects or events.  During the formal operational stage (11 or 12 years old), 

the child can think abstractly and become capable of flexible, logical, scientific reasoning.  

The goal of Piaget’s assessment is to disclose the nature of mental organization at 

successive age levels, providing information about stages of cognitive development.  Despite the 

difference in perspective between the Piagetian and psychometric approach, they have been 

shown to compliment each other, having positive correlations when measured.   

 

Stability of Intelligence 

Piaget’s developmental model of intelligence happens to coincide with research on the 

stability of intelligence over time.  Individual differences in IQ are generally stable from the age 

of five or six years old through adulthood (Seigler & Richards, 1982).  The rate of relative 

change in IQ is most rapid during early development, but becomes more stable after a child 

enters kindergarten (Humphreys, 1985).  This is the relative age at which Piaget suggests a 

child’s thought processes become more stable.  Between the ages of 9 and 17, Humphreys (1985) 
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estimates that true scores on a test of general ability would correlate approximately r = .965 with 

true scores on the same test administered one year later.  However, as years increase between 

testing, the greater the change is between scores.  When considering the correlation (r) of true 

scores across years, r = r y (y represents the number of years separating test administrations) 

between the ages of 9 and 17, the estimated correlation between test scores would be represented 

by .9658  = .75 (Humphreys, 1985).  In other words, 60% of the children whose true score falls in 

the top 3% at age 9, would not fall in that category at the age of 17 (Lohman & Korb, 2006).   

Literature therefore suggests that individual scores change from year to year and also 

change across domains.  The following will briefly review circumstances in which variability has 

been observed and provides respective explanations for observed changes in IQ score.  

Measurement Factors 

First, measurement factors may affect the constancy of a child’s IQ score.  According to 

Sattler (2001), the constancy of IQ is influenced by the age of the child at initial testing and by 

the length of the time interval between test and the retest. The constancy of IQ increases when 

the child is first tested at an older age and when the time interval between tests is shorter.  Test-

retest correlations tend to be lower with increasing time intervals between measurements.   

Correlations obtained after a three-year interval are therefore lower than correlations obtained 

after a two month interval.  Correlations between child IQ and adult IQ show more stability as a 

child develops.   

Regression to the Mean 

Regression to the mean represents a measurement factor that influences differences in 

individual test scores.   Cited as a pervasive statistical phenomenon, regression to the mean 

occurs when retesting students and is specifically common in those children who meet criteria 

for mental retardation (those with IQ scores within the low range) or gifted (those with IQ scores 

within the High range) (Marsh & Hau, 2002; Phillips, Norris, Osmond & Maynard, 2002).  Low 

scores tend to become higher (increase towards the mean) and high scores tend to become lower 

(decrease towards the mean) when children are retested.  Since regression towards the mean 

occurs when there is not a perfect correlation between scores, any factor that reduces the 

correlation between two sets of scores contributes to regression to the mean (Lohman & Korb, 

2006). 
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Although changes in score are most pronounced in children who score on extremely low 

and high ends of a test, errors of measurement, which is the most common cause of regression 

towards the mean, can affect all test takers.  Error may increase or decrease a score.  Negative 

error, which decreases a score, includes factors such as temporary inattention or distraction when 

taking a test, and positive error, which increases a score, may be represented by lucky guessing 

or good fortune in having learned the solutions to particular items (Sattler, 2001).   

Measurement Error 

However, Lohman and Korb (2006) suggest that the greatest source of measurement error 

for most examinees is the particular collection of tasks and items that are presented.  

Measurement experts therefore suggest estimating ability using tests that represent as many items 

as possible in as many different formats as possible; the ideal score is one that is averaged across 

various conditions of observation such as test formats, sample of items, and test conditions 

(Lohman & Korb, 2006).  For example, although correlations between individually administered 

ability tests range from approximately r = .70 to .85, correlations of this magnitude will result in 

substantial regression when students who receive a high score on one of the tests are 

administered a different test (Flannagan, Kranzler & Keith, 2001).  Only about half of the 

students who score in the top 3% of the distribution on one test will also score in the top 3% of 

the distribution on the other test (Lohman & Korb, 2006). 

Lohman and Korb (2006) suggest that averaging may reduce the errors of measurement.  

The average technique is applicable to both achievement tests and IQ tests.  Instead of using a 

score from a single test, for example, an average of a student’s test scores across 2 years provides 

a more reliable estimate of the child’s ability.  Averaging scores on, for example a domain-

specific test of achievement, and a test of reasoning abilities, can dramatically reduce the amount 

of regression in test scores.          

Differential Growth 

Differential rates of growth among children is a second reason that test scores vary over 

the years.  Genetically based developmental trends are likely to influence change in individual 

IQ scores for children from year to year.  Research suggests that some children have a 

continuous growth pattern, others have spurts and pauses, and others have a discontinuous curve 

(Sattler, 2001).  Lohman and Korb (2006) assert that there is considerable evidence that shows 

different patterns between students’ growth on normed test scores.  Year-to-year gains are not 
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necessarily random, as some have hypothesized (e.g. Anderson, 1939), but often vary due to 

differences across individuals.   

These changes in growth patterns were illustrated in a study which investigated changes 

in Stanford-Binet IQ scores (McCall, Appelbaum, & Hogarty, 1973).  Eighty middle-class 

children were given the same test 17 times between the ages of 2 ½ and 17 years-old.  IQ profiles 

were established for these children, which yielded five classification groups for 67 of the 80 

children.  Some groups showed patterns of sharp declines or increases at different ages.  The 

largest group showed a slightly rising pattern of scores over the course of their childhood.  Major 

shifts occurred most frequently at the ages of 6 and 10 years-old.  Although shifts did occur, it is 

important to be aware that changes in IQ reflect changes in rank within successive age groups, 

rather than changes in ability to perform tasks.  For example, it is possible for a child’s ability to 

improve, but for his/her IQ score to decline.  Ability is merely improving at a slower rate than 

age-mates who obtained the same initial IQ score.              

IQ Across Domains 

Although IQ is rather stable for individuals from year to year, after the aforementioned 

measurement factors are considered, the stability of IQ between domains may change with 

increasing age and amongst individuals with higher cognitive ability.  

A number of studies examining the nature of cognitive abilities across age suggest that 

the general ability index is of greater influence during earlier years and that specific abilities tend 

to become differentiated later in childhood (e.g. Burt, 1919; Garret, Bryan, & Perl, 1935; Garret, 

1946; Kane & Brand, 2006).  Sir Cyril Burt (1919) orchestrated the first documented study 

examining the nature of cognitive abilities across age.  Burt conducted factor analyses on data 

from 546 students, who were representative of three different age groups.  Results indicated that 

the amount of variance accounted for by g decreased from 52% at eight years of age, to 35% at 

10 years of age, and to 27% at 12 years of age.  Re-analysis of another set of archival data 

affirmed Burt’s findings, which suggested that “the influence of the general factor appreciably 

declines, while the group factors increase to nearly twice the original size” (p. 92).  Garrett, 

Bryan, and Perl’s (1935) study also supported the concept of cognitive differentiation, which 

lead to the formal presentation of the “differentiation hypothesis” (Garrett, 1946).  

Despite evidence showing that unified and general ability changes organization to a 

loosely organized group of abilities or factors as age increases, future research has suggested that 
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differentiation does not necessarily occur as a child ages (Brand, Deary, Egan, Gibson, Austin, & 

Kellaghan, 1996; Carroll, 1993; Brody, 1992; Deary, Egan, Gibson, Brand & Kellaghan, 1996).  

However, one of the studies investigated children within a narrow range of age (2.5 years), 

which would not provide an ample number of years for contrast (Deary et al., 1996).   

The most recent study conducted offers support for the belief that abilities differentiate as 

a function of development (Kane & Brand, 2006).  Participants ranged from age 24 months to 95 

years of age and participants were included from low ability to high ability subgroups, which 

accounted for methodological limitations of previous studies.  Regardless of ability level 

amongst participants, general ability (g) accounted for a substantial amount of less variability in 

mental ability scores among adolescents than among children.  As such, Spearman’s (g) was 

associated with 53% of the variability in performance in children and 21% of the variability in 

performance in adolescents for low ability participants.  The variability between children and 

adolescents was even greater in higher ability participants; Spearman’s (g) accounted for 62% of 

the variance in children and 26% of the variance in adolescents. 

Change in Score in Highly Competent Students 

Test scores obtained by high-scoring students are likely to change from year to year and 

differ among domains due to the aforementioned errors of measurement, differential rates of 

growth, changes in the content of tests, in addition to other psychological and statistical factors.  

Differentiation has not only been suggested to apply to age, but also to cognitive ability 

level, or IQ (e.g. Detterman & Daniels, Lienert & Crott, 1964; Spearman, 1927).  Test 

correlations (representative of g) have been found to be higher in low IQ individuals and lower in 

high IQ individuals, which, suggests that the general factor becomes less important across higher 

ranges of intelligence (Spearman, 1927).  Debate continues to exist among the detectability 

versus the development hypotheses in explaining the differentiation of high ability individuals.  

Regardless of the underpinnings, however, it is important to be cognizant of the distinct abilities 

that are likely to be expressed by high scoring children that may not always be represented by 

full scale IQ score during a single testing period.    

Gottfried, Gottfried, Bathurst and Guerin (1994) found that gifted children can be missed 

by relying on a single test.  Gifted students, as defined as scoring 130 or above on the WISC 

were studied from 1979 to 1997.  Based on the variability of the participants’ IQ scores from 

year to year, the researchers concluded that giftedness is a developmental phenomenon that can 
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rise and fall over time.  Similarly, in a review of 14 American and German follow-up studies, 

Arnold & Subotnik (1994) suggested that timing is the “inextricable link” in the identification of 

potential.   Age-related stages of development were suggested to influence gifted classification.  

Test scores of older children and adults were found to increase the reliability of the prediction. 

Despite the fluctuation in IQ score for individuals once defined as gifted in the 

aforementioned longitudinal studies, research also suggests that IQ scores remain generally 

stable during childhood for gifted students.  The longitudinal stability of the Wechsler 

Intelligence Scale for Children Revised (WISC-R) was examined to determine the consistency of 

gifted eligibility programs for children in the two following studies (Cahan & Gejman, 1994; 

Spangler & Sabitino, 1995).   The WISC-R was administered to 66 students with an initial mean 

age of 8 yrs and 3 months old.  Children were retested at three year and six year intervals.  The 

WISC-R information subtest produced the only statistical significant difference over the 

assessment; no significant statistical differences were found among the WISC-R verbal, 

performance, and full scale IQ scores (Spangler & Sabitino, 1995).  

The second study assessed IQ stability one year and four years after the initial testing.  

Performance scores showed more stability, while Verbal scores tended to decline.  Since verbal 

scores tend to rely more heavily on crystallized intelligence, the greater change in IQ may be 

representative of factors that affect school learning.  Overall, 86% of the children in the sample 

were defined as gifted during the initial test and when retested. 

Due to the variability of results amongst the two sets of studies, the most significant 

importance is the age at which IQ was assessed and the range of time IQ was retested.  

Longitudinal studies on gifted students that span from childhood to adulthood are likely to yield 

results with increased change of IQ scores.  Testing within shorter increments of time, for 

example, 2 to 10 years from initial testing, beginning at age 5, will provide results that are more 

stable.  In addition, the specific test administered may affect changes in scores, depending on 

specific domains accessed within the test.    

Factors that Influence IQ 

 The following factors addressed have been documented to affect scores of intelligence 

and will be included in the theories of giftedness section.   

While the full scale IQ score often remains stable overtime, a single score is unlikely to 

capture the richness and complexity of intelligence.  Experts who view intelligence as 
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multidimensional argue that the IQ does not take into account the social and cultural contexts 

that shape intellectual performance (Ceci, 1990; Sternberg, 1985; 1997) and factors that 

influence, or are a part of intelligence, such as learning abilities, creativity, and motivation.   

Factors including education, school quality, and motivation influence achievement and have a 

cause and effect relationship with IQ.  Research supports changes in achievement/performance 

and intelligence based on these factors.  The following will detail education and motivation 

which are factors that influence performance.        

Education 

Research suggests that between 2% and 10% of the variance in cognitive functioning 

may be associated with school quality (Bouchard & Segal, 1985).  IQ’s respond to adequate 

intellectual challenges and grow as an outcome of successful education.  Evidence suggests that 

each year of education adds about one point to the expected adult IQ (Sattler, 2001).  Irrelevant 

of IQ, education does assist in future accomplishment and achievement, especially when 

introduced at an early age.   

When considering the effect of IQ on academic performance and achievement, only 25% 

of the variance in schooling outcomes (Sternberg, 1997) are accounted for by IQ.  However, IQ 

tends to be more influential on achievement/academic success when examining specific domains 

of IQ.   The ability to reason well in symbols, for example is the second most (past achievement 

is the first) important learner characteristic in the prediction of achievement, while nonverbal 

reasoning abilities are less important and show lower correlations with school achievement 

(Lohman, 2005a; Thorndike & Hagen, 1997).  Successful learning also depends on many other 

individual and environmental factors. 

Motivation 

An increasingly cited individual factor influencing IQ and achievement is motivation.  

Motivation to learn and excel represents an important component within a child’s education, 

which influences the presentation of true ability (the ever unknown), measured ability (IQ 

scores), and achievement.  According to Atkinson (1974), individual differences in intellectual 

abilities explain about 66% of the variance in academic achievement, while motivation is 

estimated to explain about 33% of the differences in school results.  Level of performance in an 

achievement task has been shown to be a multiplicative function of abilities and motivation 

(Vroom, 1964).   
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The role of motivation is a factor that impacts cumulative achievements over time (e.g. 

grade point average; educational achievement) and the expression of the level of intellectual 

performance (e.g. scores on an intelligence test, an exam, the effectiveness of studying).  The 

most important factor in achievement is prior learning due to the skills that are necessary to 

apply to new material introduced (Lohman, 2005b).  Without motivation to learn, future 

achievement will be compromised.     

In terms of cumulative achievement over time, the more time spent focusing on the task, 

the more likely the individual reaps positive results.  Motivation to excel in an area increases the 

time allocated to the task.  In other words, the more motivated or interested an individual is in a 

particular domain of interest, the more time will be spent concentrating in the area, and the more 

one will develop capacities and abilities.  Lens and Rand (2000) suggest that highly motivated 

students are likely to study more, believe that they have ability, and as result, obtain better school 

grades and become more intelligent.  In a study examining the predictive success in school, “self 

concept of ability” was the strongest predictor of success in school among three types of self-

concept (Bloom, Perlmutter, Terry & Anita, 1997).   

The level of intellectual performance (IQ scores) is also affected by motivation.  True 

knowledge and intellectual capacities/abilities and the efficiency with which the individual 

makes use of cognitive abilities determine the level of performance that is reached in a moment 

of time when working on a cognitive task.  Motivation, in part, determines how efficiently 

abilities are applied, therefore affecting the quality of cognitive functioning (Lens & Rand, 

2000). 

The quality of cognitive functioning and therefore performance on intelligence tests (IQ) 

is consequently affected.  Lower or higher IQ scores do not always represent lower or higher 

intellectual ability, but may be attributed to other factors, such as motivation.  Test takers are not 

necessarily optimally motivated during test completion; individual differences such as 

motivation, test anxiety, and perceived task difficulty may interfere with the product of their true 

ability (Atkinson, 1974; Lens & Rand, 2000).  Overall, motivation plays a significant role in 

achievement and is likely to effect the expression of intelligence.   

Theories of Giftedness 

As is the case with theories and definitions of intelligence, there is no agreed upon theory 

or definition of giftedness.  Although many competing definitions, theories, and models of 
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giftedness exist among experts in the field and amongst states and school districts, this section 

will review the multidimensional model of giftedness and the federal definition of giftedness 

(U.S. Department of Education, 1993) that underpin the development of the GRS.  The 

description of the Munich Model of Giftedness (MMG) will incorporate aspects of Renzulli’s 

Three-Ring Conceptualization of giftedness.  These theories recognize the richness and 

complexity of intelligence and include factors that are likely to affect performance (e.g. 

motivation, school quality, overall environment, etc.) which were reviewed in the prior section.  

The Munich Model of Giftedness (MMG) 

The Munich Model of Giftedness attempts to combine both the psychometric and the 

expert-novice paradigms.  Psychometric models focus on high potential or ability, generally 

measured by IQ scores of 130 or above on a test of intelligence, which has long been associated 

with outstanding academic achievement.  The expert-novice paradigm, on the other hand, 

focuses on personality (motivational and learning) and social-cultural conditions.   

Renzulli 

Renzulli (1978; 1979; 2004) is known for his attempt to redefine giftedness by 

introducing factors (e.g. motivation and family/social) that affect talent development.  

Motivation, environment (family, school etc.), and personality are factors he proposed to serve as 

catalysts for talent development.  Renzulli posits that giftedness results from an interaction 

amongst greater than average ability, motivation or task commitment, and creativity (Renzulli, 

1978).  All three components are thought to be necessary within an area of performance for 

giftedness to manifest.  Despite the significant contribution of Renzulli’s conceptualization of 

giftedness, it fails to specify particular domains of ability.  The MMG adds such domains of 

ability.   

Factors 

The MMG incorporates the psychometric model (ability), Renzulli’s conceptualization of 

giftedness, and introduces environmental factors and motivational and non-cognitive personal 

traits, which serve to moderate the relationship between ability and performance.  Based on the 

MMG, “giftedness or talent is conceptualized as a multifactorial ability construct within a 

network of non-cognitive (motivations, self-concepts, control expectations, coping strategies, 

etc) and social moderators, as well as performance-related factors” (Heller & Perleth, 2008; p. 

175).  The model is based on four interdependent multifactorial dimensions, which include talent 
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factors, resulting performance areas, personality factors, and environmental factors.  The 

personality factors and the environmental factors are thought to moderate the transition from 

talent to performance.   

Talent factors include intellectual abilities, creative abilities, social competence, practical 

intelligence, artistic abilities, musicality, and psycho-motor skills.  The performance areas are 

mathematics, natural sciences, technology, computer science, arts, languages, athletics, and 

social relationships.  Non-cognitive factors, moderating talent and performance are coping with 

stress, achievement/motivation, learning and working, control and expectation, hope for success, 

thirst for knowledge, and self-concept.  Finally, are environmental conditions that moderate 

talent and performance, which includes family climate, number of siblings/position, parent 

educational level, home environment, demands made at home, learning environment, classroom 

climate, quality of instruction, differentiated learning and instruction, educational style, social 

reactions to success and failure, and critical life events (Keller & Perleth, 2008).  

 

 

Federal Definition 

The most recent definition of giftedness from the U.S. Department of Education reports, 

National Excellence: A Case for Developing America’s Talent (1994), removes the term 

“gifted,” with the purpose of stressing giftedness as a developing ability, rather than a formed 

and finished ability.  Instead, the definition refers to “Children and youth with outstanding talent 

performance or who show the potential for performing at remarkably high levels of 

accomplishment”.  A second aspect of the definition makes an effort to include students from 

varying backgrounds by stating “…when compared with others of their age, experience, or 

environment….”.  A student who is a minority and of low socioeconomic status would therefore 

not be compared to a Middle American student from a more privileged background, of high 

economic status.  Multiple domains of giftedness are recognized, as the definition states that 

“These children and youth exhibit high performance capability in intellectual, creative, and/or 

artistic areas, possess an unusual leadership capacity, or excel in specific academic fields.”   

In addition, federal guidelines recognize that gifted students can demonstrate their 

abilities as early as preschool (Marland, 1972).  The final sentence of the definition reiterates the 

importance of culture and multiple abilities by stating “Outstanding talents are present in 
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children and youth from all cultural groups, across all economic strata, and in all areas of human 

endeavor”.   

Pfeiffer’s Definition 

Pfeiffer (2003) combines the typology from the MMG and the federal definition of 

giftedness.  According to Pfeiffer, giftedness is defined as “exceptional ability in one or more 

culturally valued domains or fields…the number and types of gifts are only limited by what a 

given society recognizes” (Pfeiffer, 2003).  The tripartite model expands the definition to 

consider giftedness based on one or more three different views, which includes IQ, academics, 

and a compensatory model.  The first component, IQ, defines giftedness if a student 

demonstrates high IQ or a potential for high IQ.  Extraordinary performance or accomplishments 

in one or more academic domains/culturally valued domains, or compelling evidence of potential 

for extraordinary performance or accomplishment in one or more academic domains/culturally 

valued domains is the second component.  The third and final component, the compensatory 

model, is conceived for students who present with compelling evidence of disadvantage.  

Disadvantage is considered challenge in financial situation, family/community resources English 

language proficiency; and familiarity with majority culture.  In this "predictive" model, the 

student must demonstrate likelihood of fitting into one of the two above qualifications if given 

opportunity 

Psychometric Approach in Identifying Giftedness 

Overview of Quantitative Methods 

 Earlier theories of intelligence and giftedness laid the foundation for a psychometric 

approach in measuring intelligence and identifying giftedness.  Because of the long history of 

such instruments, they have been the more traditional means of assessing giftedness and talent.  

The psychometric approach emphasizes the use of quantitative measures or norm referenced tests 

in identifying giftedness, and has resulted in the creation and use of thousands of tests of 

intelligence and achievement (McGrew & Flannagan, 1998; Sattler, 2001).  Standardized 

measures of achievement, aptitude, and ability are the most common methods of identifying 

students for gifted and talented programs (National Association for Gifted Children; NAGC, 

2007). Each test is concerned with measurement issues of reliability and validity, and compares a 

representative group of individuals to a normative sample.  The achievement test and IQ test are 

the most common forms of quantitative measures in gifted identification procedures because they 
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have been standardized and researched a great deal, and represent a clear cut way of identifying 

giftedness (Wasserman & Tulsky, 2005). 

Strengths of the Psychometric Approach 

Many perceive the use of mental ability tests as a clear cut method in identifying 

giftedness.  Because they have been standardized and researched a great deal, they are often seen 

as adding a degree of accountability in the identification process (Macheck, 2003).  They provide 

similar results if taken several months apart, are highly reliable, and have been studied and 

refined over many years or decades with thousands of children (Neisser, Boodoo, Bouchard, 

Boykin, Brody, Ceci, Halpern, Loehlin, Perloff, Sternberg & Urbina, 1996).  

 In other words, the psychometric approach is relatively free from subjectivity (Stanley, 

1997).  For example, teachers and parents have expressed that eligibility and programming 

standards would be compromised if the use of standardized tests, such as achievement tests and 

IQ tests were not emphasized due to possible subjectivity (Krisel & Cowan, 1997).  Furthermore, 

highly researched and used instruments, such as the Wechsler Scales, having one standardization 

score, often make decision-making an easier and a less relative process.   

Quantitative Measures and the Identification Process 

 Specific quantitative instruments commonly used for identifying gifted students are 

achievement tests and IQ tests (Assouline, 2005).  The identification process typically begins 

with the administration of a group achievement test and/or group IQ test for screening purposes, 

continues with a referral for an in-depth assessment of each student, and then culminates with  

placement in a gifted program (if identified as gifted) (State Education Department of New York, 

1983). Those students scoring the highest on the group measure, according to the school’s 

criteria, form a talent pool and are administered an in-depth assessment.  IQ tests are typically a 

crucial aspect for an in-depth assessment, and are often the defining factor in the identification of 

gifted students (McIntosh & Dixon, 2005).  The following first provides an overview of tests of 

achievement, followed by tests of intelligence that are commonly used to identify giftedness.  

Achievement Tests 

 Lohman (2006) argues that “academic giftedness is best understood in terms of aptitude 

to acquire the knowledge and skills taught in schools that lead to forms of expertise that are 

valued by society” (p. 23).  Achievement is unique in identifying gifted students because it can 

be readily observed through tests that are meant to measure what has been learned, primarily in 
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school-related activities or content (Lohman, 2006).  IQ tests or cognitive ability tests differ in 

that they tend to emphasize general reasoning abilities developed in and out of school.   

Both individually administered tests of achievement and group tests of achievement exist.  

Many American school systems routinely administer standardized group achievement tests, 

beginning in kindergarten such as the California Achievement Test (CAT/5; CTB/McGaw-Hill, 

1992), the Comprehensive Test of Basic Skills (CTBS; CTB/McGaw-Hill, 1991), the Iowa Tests 

of Basic Skills (ITBS; Hoover, Hieronymus, Frisbie, & Dunbar, 1996), the Metropolitan 

Achievement Test (MAT; Balow et al., 1992), or the Stanford Achievement Test (Stanford/9/10; 

The Psychological Corporation, 1992a; 2002; Florida Department of Education and Hartcourt 

Assessment, 2005) to serve as an indicator of intelligence and to predict future academic 

achievement.  More common individually administered achievement tests include the Wechsler 

Individual Achievement Test (WIAT; The Psychological Corporation, 1992), the Woodcock 

Johnson Tests of Achievement (WJIII ACH; Woodcock, McGrew, & Mather, 2001), and the 

Kaufman Test of Educational Achievement (K-TEA; Kaufman & Kaufman, 1985).  The majority 

of achievement tests measure subjects that are focused on in school such as language, writing, 

reading, and math (Sattler, 2001).    

 Strengths of achievement tests. 

 Group achievement tests are often used in the screening of gifted students because they 

are a relatively inexpensive approach to determine where the student falls on a continuum of skill 

acquisition and are appropriate for a gross estimate of ability (Sellin & Birch, 1981).  According 

to Adderholdt, Algozinne and Haney (1991) group achievement tests were used to identify gifted 

students in more than 80% of the state programs surveyed.  Thirty-eight state directors reported 

that achievement tests are the most widely used identification procedure to identify gifted 

students for gifted education programs in the U.S.  Achievement tests are often relied upon 

because the instruments are standardized and validated.  Despite the difference in achievement 

tests and IQ tests, the accuracy of the achievement measure is often based on its correlation with 

IQ. Many are highly correlated with IQ tests and represent a screening device that may be 

matched with an intellectual measure to establish pre establish predictive validity in the gifted 

identification process (McIntosh & Dixon, 2005).  Students typically increase in score on group 

achievement tests as they progress through the grades. 

 Correlations between achievement tests and IQ tests. 
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 The majority of achievement tests administered correlate with and have been normed 

with IQ tests (Assouline, 2005).  This suggests that there is a relationship between the tests, 

which provides a more valid assessment and provides teachers with a gross estimate of 

intelligence before administering a full evaluation (e.g. Lezak, 1983; 1995; Schinka & 

Vanderploeg, 2000; Wechsler, 1991). Screening measures such as group achievement and IQ 

tests that are highly correlated with more in-depth procedures are more likely to establish 

predictive validity.  McIntosh and Dixon (2005) assert that establishing predictive validity 

between the screening procedure and the intellectual measure is of utmost importance to ensure 

accuracy in the identification process.   

 There are a number of group achievement tests that correlate with and have been 

normed with scores of intelligence.  Both the Otis Lennon School Ability Test (OLSAT; a group 

administered IQ test), and the revised Cognitive Abilities Test (CogAT) Form 6 (Lohman & 

Hagen, 2001) are concurrently normed with a group administered achievement battery.  The 

OLSAT was normed at the same time as the Stanford Achievement Tests and the Metropolitan 

Achievement Tests and the CogAT was normed along with the Iowa Tests of Basic Skills 

(Assouline, 2003).   

 The SAT-9 has also been correlated with the Naglieri Nonverbal Ability Test (NNAT).  

The two measures were examined concurrently since it has been previously suggested that the 

relationship between reading and intelligence is not strong and that the correlations change 

considerably across the K through 12th-grade interval.  The relationship between ability, 

measured nonverbally (NNAT) and reading achievement (SAT-10) was assessed to determine 

whether there were developmental differences in the correlations between the variables and to 

determine the size of the coefficient in a sample of 22,000 children.  Results demonstrated that 

the NNAT was strongly correlated with the SAT-10 and that the overall correlation with Total 

Reading was large.  

 Group administered screening measures (both achievement and IQ) have also been 

found to correlate with individually administered IQ tests, such as the Stanford-Binet.  Four-

hundred and 39 intellectually gifted 2nd through 9th graders' Stanford-Binet Intelligence Scale 

IQs were compared to their California Achievement Test (CAT) scaled scores, Otis-Lennon 

School Ability Test (OL) IQs, Short-Form Test of Academic Aptitude (AA) percentiles, Raven 

Standard Progressive Matrices percentiles, and the Wide Range Achievement Test (WRAT) 
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scaled scores.  Significant correlations among the Stanford-Binet IQs, the CAT Reading scores, 

the OL IQs and AA, Raven, and WRAT percentiles were found, suggesting criterion validity 

between the screening devices and IQ test (Whorton & Karnes, 1987).  

 Individually administered achievement tests have also been found to correlate with IQ 

tests.  The Wechsler Individual Achievement Test (WIAT), for example is an achievement 

battery that is directly linked with the Wechsler Scales.  The correlation between the WISC-III 

FSIQ and Achievement test (Total) index score has been found to be as high as r = .74 

(Wechsler, 1991). 

 Angler (1999) summarized several large-scale correlation studies between intelligence 

test composite scores and achievement test scores, and found that the median correlation between 

the WISC III and WIAT was .59 for a national sample.  The Woodcock-Johnson Revised 

Achievement Test Batteries (McGrew,Werder, & Woodcock, 1991) are also correlated to an 

intellectual assessment, the Woodcock Johnson Revised Broad Cognitive Ability Extended 

Battery (Woodcock & Johnson, 1989).  The median correlation between the two was .63 (N= 

888).  The correlation between the Kaufman Assessment Battery for Children (K-ABC; 

Kaufman and Kaufman, 1983) Mental Processing Composite and achievement was .63 for 2,636 

children 2 ½ to 12 ½ years of age.  The majority of achievement tests, however, which screen for 

giftedness are group administered.  

            Weaknesses of achievement tests. 

Despite the high correlations between scores on achievement tests and IQ test, 

achievement tests do not predict IQ scores.  A review of the literature by Baade and Schoenberg 

(2003) reveals that there is only one study detailing a procedure to predict IQ scores from scores 

on group achievement tests.  Collins (2000) developed a regression equation to estimate FSIQ 

scores on the Wechsler Adult Intelligence Scale—Third Edition (WAIS-III; Wechsler, 1997) 

from ACT Composite scores and age.   The regression formula resulted in high correlations 

between the tests, accounting for 65.7% of the variance in WAIS-III FSIQ scores while ACT 

scores alone correlated .757 with WAIS-III FSIQ.  However, implications are limited because 

the study is an unpublished dissertation and the narrow sample size and instruments used reduced 

the generalizability of the results.  The applicability to gifted children is limited, particularly 

because the sample was of college age and the achievement and IQ tests were for adult use. 
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Although IQ can be used to predict a range of scores on achievement tests, group achievement 

tests should not be and cannot be used to predict IQ.     

Although there have been many studies that reveal strong correlations between scores on 

individual achievement tests and IQ tests, the correlations between group achievement tests and 

IQ tests range from r = .03 to r = .74 (Baade & Schoenberd, 2003; Wechsler, 1981; Karnes & 

McCallum, 1986).  Karnes and McCallum (1986), for example found a negligible correlation (r 

=.18) between the WISC-R, VIQ and the CAT, VIQ, and modest correlations between the PIQ 

and FSIQ (.49 and .42, respectively) for gifted students.  Johnson and McGowan (1984) also 

found a very small correlation (r = .33) between the composite scores on a group achievement 

test (the ITBS) and the WISC-R in average elementary school children.  The remainder of 

correlations that Baade & Schoenberd  reviewed were all less than the correlation of .74 that 

Wechsler (1991) found.   Therefore, the existence of studies finding weak correlations between 

achievement and IQ tests brings to question the validity of the results, and necessitates further 

studies, accounting for mediating variables or methodological limitations, affecting results.  

Although there is evidence, showing strong correlations between achievement tests and IQ tests, 

much of the literature is variable and reveals that weak correlations also exist. 

IQ Tests 

Tests of intellectual assessment are the most popular identification tool for identifying 

giftedness because they are suggested to remain the best available instrument for identifying 

gifted children on the criterion of general ability (Johnsen, 1997; Marland, 1972).   

Intelligence tests, traditionally measuring a single measure of cognitive ability, are often 

preferred because research supports their use in relation to theories and structures of intelligence.   

Individually administered, group administered and brief measures of intelligence exist.  

The more commonly used tests will be briefly reviewed. 

Individually administered. 

The Wechsler tests, which include the Wechsler Preschool and Primary Scale of 

Intelligence – Third Edition (WPPSI-III; Wechsler, 2002) and the Wechsler Intelligence Scale 

for Children- Fourth Edition WISC-IV; Wechsler, 2003) are widely used intelligence tests to 

assess for gifted children (Perleth, Schatz, & Monks, 2000) and continue to be preferred by 

teachers and practitioners (Clark, 1983; Klausmeir, Mishra & Maker, 1987; Wasserman & 

Tulsky, 2005).  The Wechsler Scales were designed to be representative of a single factor model, 
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suggesting that scores on the individual subsets are products of a general factor (Wasserman & 

Tulsky, 2005).  Wechsler argued for a unitary construct of intelligence that could be measured by 

assessing an individual’s performance on a wide array of subtests (Saklofske, Weiss, Beal, & 

Coalson, 2003).    

Drawing from reported preferences of teachers and practitioners, Wechsler created a 

separate measurement of both Verbal and Performance Scales, and a Full Scale, which is based 

on the average of the Verbal and Performance Scales (Wassermann & Tulsky, 2005). Wechsler 

scales have been shown to be sufficiently reliable and valid for the assessment of general 

intelligence in gifted children (Bracken & McCallum, 1993; Spangler & Sabatino, 1995; 

Sparrow & Gurland, 1998). 

The Stanford-Binet Intelligence Scales, Fifth Edition (SB5) (Roid, 2003) is largely based 

on the general factor, rather than on separate abilities.  The theoretical foundation is a three-level 

hierarchical model of the structure of cognitive abilities.  The general ability level is at the top, 

with three broad abilities at the next level (crystallized abilities, fluid analytic abilities and short-

term memory).  The third level consists of more specific factors, similar to some of Thurstone’s 

(1938) primary mental factors (Kaufman, 2000).  Some authors contend the SB differentiates 

well in the extremely high range of intelligence (Perleth, Schatz, & Monks, 2000).  Measurement 

factors that are involved in the scoring of the test, however, have been suggested to produce high 

scores that are misleading (Perleth, Schatz, & Monks, 2000). 

 Despite the noted strengths of individually administered tests of intelligence, there are a 

number of weaknesses.  The first weakness relates to the misleading relationship between 

achievement and IQ tests. 

 As cited earlier, evidence exists suggesting that scores on achievement tests correlate 

with scores on IQ tests.  However, school performance and achievement do not always represent 

an accurate reflection of intelligence and giftedness.  First, there is a mistaken belief that IQ 

scores are reflective of school achievement and school performance for all children.  Although 

the correlation between IQ scores and grades is about .50, Neisser et al (1996) asserts that 

correlations only account for about 25 % of the overall variance.  In other words, there are 

additional factors, accounting for approximately 25 % of the variance that affect successful 

school learning, which were touched upon in the gifted theory section.  
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 Although genetic factors account for about 90% of stability in IQ scores later in life, the 

environment plays a bigger role in IQ scores when the individual is younger.  Shared 

environment explains about 30-40% of variance until about age 20.  Since giftedness is typically 

assessed early in life, (elementary school and middle school) shared environmental factors play a 

bigger role on IQ scores (McGue, Bouchard, Iacono & Lykken, 1993).  Therefore, IQ scores may 

not be reflective a student’s potential, but reflective of their environmental circumstance.  These 

variables may include personal characteristics other than intelligence, such as persistence, 

interest in school, encouragement from family (cultural factors), and classroom instruction that 

were reviewed in the previous section (Neisser et al., 1996).   

Critique of IQ tests. 

 Other criticisms of individually administered IQ tests relate to their failure to assess a 

student’s potential, and measure specific abilities since the current definitions and 

conceptualizations of giftedness emphasize a developmental and multidimensional view.  A 

limited number of abilities applicable to current definitions of giftedness are measured and 

interpreted by IQ tests.  Therefore children with gifts in specific areas are likely to be 

overlooked.  For example, if a cognitive measure is primarily found to assess verbal ability, only 

children with strong verbal ability will be identified, and those children with excellent working 

memory, perceptual organization skills and fast information processing skills will be overlooked 

(Flanagan & Ortiz, 2002; McIntosh & Dixon, 2005).   

 As mentioned previously, most IQ tests use (g) as a basis of gifted identification.  

Although (g) is the most extensively validated psychological construct, Stanley (1997) argues 

that the IQ is not a good measure of grouping school children for instruction of specific subjects 

because they measure (g), versus measurement of strength in specific areas or academic subjects.  

Measuring (g) is likely to result in misplacement of children in accelerated classes due to the 

inadequate differentiation between specific abilities in its use (Stanley, 1997).  Although 

practitioners often examine subset score profiles and make recommendations based on their 

interpretations, research has found that subset scores do not offer additional or significant 

information regarding the child’s specific strengths and weaknesses (McDermott & Glutton, 

1997).   

Group Administered Intelligence Tests 
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Group tests of intelligence and brief intelligence tests have been developed because they 

are more time efficient and cost-effective in obtaining a score of intelligence.  The most popular 

group achievement tests are representative of multi-level batteries that apply to students in the 

primary grades through high school.  Practical advantages of group tests of intelligence include 

their cost-efficiency, easy-administration, and the large number of students that can be included 

in the norming sample.  In addition, group tests are known for the high quality of their test 

construction procedures, and the ability to be normed with group measures and achievement.  

Group tests that are more widely used include the Otis-Lennon School Ability Tests (OLSAT; 

Otis & Lennon, 1997) and the Cognitive Abilities Test (CogAT; Thorndike & Hagen, 1993).   

The OLSAT, which is an updated version of the Army Alpha that was developed by 

Terman’s student, Otis, is intended for students in grades K-12.  Test administrators are 

instructed to read the directions aloud to children taking the multiple choice exam, which 

measures verbal, quantitative, and spatial reasoning ability.  The 21 subtests are organized into 

five areas.  An equal number of verbal and non-verbal items are included in each area, which 

includes verbal comprehension, verbal reasoning, pictorial reasoning, figural reasoning, and 

quantitative reasoning.  Levels A and B of the OLSAT are designed for students in kindergarten 

and first grade, respectively.  However, Cataldo (2009) does not recommend that the OLSAT 

should be used for young children due to its emphasis on test taking skills and verbal ability.  In 

addition, accuracy of the test at higher levels is less reliable (Kaufman & Kaufman, 2001). 

The CogAT measures students’ general abstract reasoning abilities and capacity to apply 

these abilities to cognitive tasks.  The CogAT, K-12 assessment is divided into three batteries 

that in include verbal, quantitative, and nonverbal.  Form 6 is developed for students in 

kindergarten through second grade, and includes verbal, quantitative and nonverbal subscales.   

The concurrent validity of the CogAT (Form 6) and the Woodcock-Johnson III (WJ-III; 

Woodcock et al., 2001) was investigated by administering both tests to 178 second, fifth and 

ninth graders.  A higher correlation between the composite score of the CogAT, Form 6 with the 

WJ-III General Intellectual Ability cluster (r=.68) was reported than with any other more specific 

WJ-III clusters. Similar capabilities measured were found to have the highest correlations 

between the scores.  At the Primary level, for example, the CogAT Verbal has the highest 

correlation with WJ-III Verbal Ability scores (r=.68). And the CogAT Nonverbal score has the 

highest correlation with the Fluid Reasoning cluster (r=.58).  

http://en.wikipedia.org/wiki/Multiple_choice�
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Despite these correlations and the practical advantages of group intelligence tests, they 

can by no means replace the value of individually administered tests of intelligence.  Due to the 

group administered nature of the test, the reliability and validity of the tests are questionable.  

The absence of a professionally trained administrator prevents optimum interpretation of test 

results and does not allow for behavioral observation of the student during test completion 

(Sattler, 2001).  In addition, group tests have failed to incorporate theories of intelligence in their 

development or application.   

Brief measures. 

As an alternative, brief measures offer individual administration by a professional and are 

less time consuming than individually administered tests.  Brief measures have been developed 

with the necessary attributes of any psychological test, which includes establishing reliability and 

validity, a normative sample that is large and representative, and a test manual (Kline, 2001).  

The three categories of brief measures that exist include tests constructed specifically as brief 

intelligence tests (e.g., K-BIT; Kaufman, 1990; Slosson Intelligence Test—Revised; SIT-R; 

Slosson, 1991; Wechsler Abbreviated Scale of Intelligence; WASI; Wechsler, 1999), brief 

measures that are representative of short forms derived from full battery tests, and single domain 

tests.  Studies examining the utility of brief administered tests will follow the description of the     

Kaufman Brief Intelligence Test.  

The Kaufman Brief Intelligence Test (K-BIT) is noted to be one of the most 

psychometrically sound brief administered tests that has been developed (Kline, 2001).  The 

brief cognitive measure spans ages 4-90 years and can be administered in about 15-30 minutes.  

Vocabulary and Matrices are the two subtests included, which tap both verbal and visual-spatial 

abilities.  The normative sample of the K-BIT was quite large (N = 2022) and is reported to be 

more adequate for younger examinees than those who are older.  Results of about 20 studies 

described in the test manual indicate correlations between K-BIT composite scores and IQ scores 

to range from 0.60 to 0.80 (Kaufman & Kaufman, 1990). 

Three shortened tests including the Woodcock-Johnson Test of Cognitive Ability, Third 

Edition Brief, Intellectual Ability (WJIII COG: Woodcock et al., 2001), the Stanford-Binet 

Intelligence Scale, Fifth Edition Abbreviated IQ (SB-5B: Roid, 2003) and the Kaufman Brief 

Intelligence, Test IQ Composite (K-BIT: Kaufman & Kaufman, 2004) were administered to 202 

third-grade students to determine if they predicted scores on the full-scale SB-5 (Newton, 
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McIntosh, Dixon,Williams, & Youngman, 2008; Roid, 2003).  Students who had previously 

scored above the 90th percentile on a state test of achievement were included in the study, 

enabling researchers to focus on high-achieving students.  The relationship between the 

shortened measures and the full scale SB5 scores were evaluated by use of correlational analysis 

and discriminate function analysis (DFA).  Significant correlations were found between the 

shortened measures of intelligence and scores on the full-scale SB-5, with the SB-5B having the 

highest correlation of 0.71.  The other measures accounted for between 22% and 50% of the 

variance in SB test scores.  The WJ and the SB-5B were the best predictors of giftedness.  

Despite these findings, the authors stressed the importance of the criterion of success.  Due to the 

dated origin of the SB, more contemporary theories or models of giftedness may be more 

appropriate for the criterion of success.  Conclusions drawn from the study should therefore be 

analyzed with an air of caution.   

Another study examined the examined the relationships between the WJ III COG, the 

SB5 and the WJ III COG Brief Intellectual Ability Scale (WJ III COG BIA), the SB5 

Abbreviated IQ, and the Kaufman Brief Intelligence Test (K-BIT) by administering the three 

brief tests to third graders who had previously taken either the SB5 or WJ III COG (Horn, 2006). 

Results found that the three shortened instruments could group children accurately when 

compared to full scale scores.  Classification rates ranged from 76.7 to 90.6. A methodological 

flaw, however, was that the sample was one of convenience; students were selected based on 

previous administrations of the test, for reasons that were not indicated in the study.  

Although results of these studies generally support the use of brief measures, it is 

necessary to be cognizant of the tests’ weaknesses.  First, a brief measure should never be the 

sole diagnostic criteria used to classify a student for special services.  Scores on even the best 

brief intelligence tests should be seen as reasonably varying within a range of at least 10 points 

on either side of the obtained score.  Kline (2001) asserts that the general rule is that full-

batteries have higher reliability than shorter tests or measures.  Brief measures should have a 

reliability coefficient of 0.90 or above.  Establishing concurrent validity with full battery IQ-tests 

is necessary for a brief measure to be deemed valid.  

Intelligence Tests Administered to Young, Gifted Children  

With the changes that accompany PL 99-457, the number of preschool children assessed 

has been increasing (Henderson, 1995).  A growing number of intelligence tests that evaluate 
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intelligence/or cognitive ability among young gifted children have therefore been developed.  

More commonly administered intelligence tests used for identification purposes within school 

districts include the Slosson Full-Range Intelligence Test (S-FRIT; Algozzine, Eaves, Mann, & 

Vance, 1993), Kaufman Brief Intelligence Test (K-BIT; Kaufman & Kaufman, 1993), 

Woodcock-Johnson III Tests of Cognitive Abilities (WJ III COG; Woodcock, McGrew, & 

Mather, 2001), Wechsler Preschool and Primary Scale of Intelligence-Third Edition (WPPSI-III; 

Wechsler, 2002), and the Stanford-Binet Intelligence Scales, Fifth Edition (SB5; Roid, 2003).   

The majority of tests include developmentally appealing materials and cognitively 

appropriate tasks.  Comprehensive subtests assist in determining the child’s developmental stage 

in both verbal and nonverbal domains (Ford & Dahinten, 2005).  The tests are normed on large 

sample sizes and report adequate psychometric properties at the preschool age.  The Stanford 

Binet is particularly alluring in assessing gifted children because of its reported ability to 

differentiate well in extremely high ranges of intelligence (Feldman, 1979; Perleth, Schatz & 

Monks, 2000).  Cited as the second most widely used intelligence tests to assess gifted children, 

the Wechsler Scales (WPPSI and the WISC) have been shown to be sufficiently reliable and 

valid for the assessment of general intelligence in gifted children (Kaufman, 1992; Bracken & 

McCallum, 1993; Spangler & Sabatino, 1995; Sparrow & Gurland, 1998; Perleth, Schatz & 

Monks, 2000). 

Criticisms of early childhood measures. 

Despite the strengths of these published instruments, many have serious problems with 

technical adequacy and fail to provide well designed longitudinal research, supporting the tools’ 

predictive validity and utility.  Perleth, Schatz, and Monks (2000) cite reliability, norms, and 

predictive validity as test properties which are most important for the identification of gifted 

children.     

 Technical Adequacy. 

In a review of 10 preschool measures, Bracken (1987) noted limitations for a number of 

these tests in terms of internal consistency, stability, validity, and floor and ceiling.  Only 3 of 

the 10 tests assessed consistently yielded subtest internal consistency of .80 or higher.  Bracken 

suggested that subtest scores be interpreted with caution due to the insufficient internal 

consistency of certain age groups.  The only tests that met the subtest reliability coefficients at all 

ages represented were the Stanford-Binet, Fourth Edition (Binet-IV; Thorndike, Hagen, & 
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Sattler, 1985), and the WPPSI (Wechsler, 1967).  The WPPSI-R (Wechsler, 1989), however has 

reliability coefficients for individual subtests lower than .80 at some ages (Sattler, 2001).  Of the 

seven out of 10 tests that report test-retest reliability coefficients, four (Battelle Developmental 

Inventory; Newborg, Stock, & Wenek, 1984; Bracken Basic Concept Scale; Bracken, 1984; 

Binet IV, and the WPPSI) consistently present reliabilities at or above the .90 recommended 

criterion.  One of the tests, the (Peabody Picture Vocabulary Test-Revised; Dunn & Dunn, 1981), 

report immediate alternate form reliability instead of traditional test-retest reliability, which 

ranged from a low .76 to a high of .79.  With regard to validity, only one of the tests, the K-ABC 

presents an impressive number of validity studies (totaling more than 40), covering a broad 

subject, age, and ability span, with many different criterion measures.  Although the Stanford 

Binet-IV presents sufficient validity studies, the remainder of the instruments offer only meager 

evidence of validity.  In addition to the minimal number of validity studies conducted, one or 

more types of validity were omitted in the remaining measures.  

Additional research, evaluating the technical adequacy of more recently developed 

instruments assessing young gifted students have also found flaws.  The Stanford-Binet 

Intelligence Scale: Fourth Edition (SB - IV) by Thorndike et al. (1986), for example has also 

received criticism.  Perleth, Lehwalsd & Browder (1993) report a number of studies in normal 

samples which showed that the prognostic validity of the SB between early childhood or 

preschool age at the one side and primary school age at the other is low (not higher than about r 

=0.35).  Test-retest correlations assessed between ages 2 and 6, 3 and 6, and 4 and 6 were all 

lower than r = .71. 

Minton and Pratt (2006) did not recommend using the SB5 in identifying gifted children.  

Thirty-seven second through sixth grade high ability students were administered the SB5 and 

Wechsler Intelligence Scale for Children-Third Edition (WISC-III; Wechsler, 1991). 

Participants’ scores on the SB5 were significantly lower than their scores on WISC-III.  SB5 and 

WISC-III scores also produced inconsistent rank order among the participants. 

The WISC-III was also used as the criterion measure in a study examining the validity of 

the K-BIT.  Prewett (1995) compared the K-BIT with the WISC-III, using a sample of 50 

students, ages 6 to 14 years in an urban school district.  The students were referred for 

psychoeducational evaluation by their teachers for not making adequate academic progress. 

Results of the study suggested that the K-BIT could only roughly estimate the students’ 
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performance on the WISC-III.  Prewett (1995) advised against using the K-BIT as a single 

screening test.  

However, the SB5 and the K-BIT are not likely to produce identical results to the 

Wechsler Scales because they apply different theories of intelligence.  Although IQ tests 

correlate highly with each other, different tests do not measure identical constructs.  As indicated 

in the Achievement and IQ section, results of intelligence provide information regarding an 

individual’s ability based on theory and specific questions measured on a test.   

The Wechsler Scales, in fact, also are suggested to have weaknesses, especially when 

studying gifted children.  Since the WPPSI and WISC cover different age ranges, and thus 

material, it is problematic to switch between two tests when longitudinal research is planned 

(Perleth, Schatz & Monks, 2000).  While the WPPSI-III covers ages 3:0 to 7:0 years, the WISC-

IV is constructed for children ages 6:0 to 16:6.   

 Lack of predictive validity studies of intelligence tests for the young gifted. 

Regardless of the technical adequacy of the instrument, Chown, Klifman, and Bradley-

Johnson (1992) suggest that the decision to use any test intended to assess young children should 

be influenced by whether the instrument’s predictive validity has been evaluated.  The 

information that is most meaningful for psychoeducational practice is whether early childhood 

tests predict future academic performance, especially over an interval of 2 to 4 years and after 

the children are in school (Clemmer, Klifman & Bradley, Johnson, 1992; Perleth, Schatz & 

Monks, 2000). 

There have been a number of longitudinal studies which have examined future academic 

performance, but these were conducted with older children and adolescents.  Part of the Munich 

Study of Giftedness (Heller & Hany, 1986; Perleth & Heller, 1994) examined the predictive 

validity of a battery of cognitive ability tests on three samples of 11, 13, and 15 year old 

secondary school students.  Average of school grades in German, mathematics, and English three 

years after the assessment of the predictor data was used as the criterion.  Validity coefficients 

for the combined test scores were found to be r = 0.48, 0.45, and 0.32. 

The predictive validity between the CogAT and ITBS has also been examined.  A  

heterogeneous sample of 863 6th grade students were administered level H of the CogAT during 

the student’s 6th grade year, and selected subtests of the Iowa Tests of Basic Skills (ITBS) were 
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administered 8 months later.  The CogAT was found to be a significant predictor of future 

performance on the ITBS (Canivez & Gary, 2000).   

The predictive value of the quantitative section of the Scholastic Aptitude Test (SAT-M), 

with respect to high school achievement was examined in the Study of Mathematically 

Precocious Youth (SMPY).  Although the SAT-M proved to be a good predictor of excellent 

performance in mathematics and science, the youngest children assessed, however, were 12 

years of age (Benbow & Minor, 1986).  In addition, intelligence was not assessed during these 

time points.   

The German quantitative Scholastic Aptitude Test (GSAT-M) and the total score on an 

intelligence test were used as predictors of math achievement in tenth graders (Hamburg study 

on mathematically precocious youth; Birx, 1987).  Instead of using a future psychometric test as 

the criterion measure, teacher ratings on achievement in a special mathematics course offered to 

gifted tenth-graders were used as the criterion.  There was a prediction period of two and three 

years for the two cohorts, which resulted in validity coefficients of 0.43 and 0.17 for the GSAT-

M, and of 0.37 and 0.17 for the intelligence test score.  Although the design of the studies were 

adequate in employing several years between testing periods, the studies did not assess young 

children, nor instruments intended to evaluate young children.   

Moreover, a sparse number longitudinal studies have been conducted which have 

followed preschool or early elementary school children for a minimum of several years to 

examine indicators and outcomes of giftedness and achievement (Perleth, Schatz & Monks, 

2000).  In a review of 74 studies on prediction of later academic performance from preschool 

assessment results, Tramontana, Hooper, and Selzer (1988) found only six studies that employed 

an interval greater than two years to three years; most used intervals that ranged from a few 

months to two years.  Subotnik (2006) recommends that multiple scores, over a period of time 

are used when evaluating cognitive ability and achievement of gifted students, especially when 

making educational decisions based on these scores. Subotnik suggests that “each student's 

previous test scores could be taken into account when making educational decisions, such as 

considering achievement test scores over the course of a few years. For example, one could look 

at the average of scaled scores on the two most recent assessments (Subotnik, 2006).”  Leaders in 

the field suggest using overall GPA at the end of schooling (Schofield & Hotulainen, 2003), high 

IQ (Neber, 2004; Pyryt, 2006), and teacher evaluation of the student (Neber, 2004) in 
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determining if those students identified as gifted, based on early childhood assessments, are in 

fact those who are shining in the future. 

The six studies that employed more than two years between time points, however, 

examined the prediction of academic achievement for the purposes of identifying and predicting 

those students who were at risk for school failure.  Students who scored in the higher ranges 

were not identified for prediction of high academic achievement or giftedness.  The correct 

classification method was used to determine false positives and negatives based on the criteria of 

academic failure years later, not academic success.  Overall, identification of academic failure 

using early childhood measures in kindergarten and first grade did predict future academic 

failure, based on the criterion measures administered three or more years later.   

Only two of the studies used teacher ratings as predictor variables (Pope, Lehrer & 

Stevens, 1980; Stevenson & Newman, 1986).  In Pope Lehrer and Stevens’ study (1980) teacher 

ratings were in the form of a checklist, which evaluated expressive language, concentration, 

motor and perceptual-motor skills, and behavioral control.  The remainder of the predictor 

measures administered at the end of kindergarten included the WRAT (reading) and the Meeting 

Street School Screening Test (test of fine motor, visual motor and language skills).  These 

measures identified 46 high risk students in kindergarten.  The criterion measure (The Woodcock 

Reading Mastery Test), which was administered at the end of grade five, only assessed the 

construct of reading.  Results found that students classified as high risk in kindergarten scored 

significantly poorer at the end of fifth grade on all subtests of the Woodcock Mastery Test.  The 

WRAT—reading was found to be the best predictor of scores on the Woodcock Reading Mastery 

Test (r =.50).    

In Stevenson and Newman’s Study (1986), teacher ratings of academic skills and a 

comprehensive battery of cognitive, perceptual, memory and academic tests served as the 

predictor variables in kindergarten.  The WRAT math and the Gates-MacGInite Reading Test 

were administered in tenth grade as the criterion variables.  However, criterion variables that 

were administered in first, second, third and fifth grades were different from those administered 

in tenth.  Results indicated that reading was a better predictor than math and that prediction 

varied according to gender, SES, and time of criterion assessment, but overall, showed good 

stability. 
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A number of limitations exist in these six studies.   A limitation that was evident in all of 

the studies was that the measures administered from year to year were different; no measures 

administered, at every time point were identical.  Implications are therefore questionable when 

comparing results from instruments that do not measure identical constructs.  For example, 

Massoth and Levenson (1982) administered the McCarthy Scales of Children’s Abilities in 

kindergarten, which represented the predictor variable.  At the end of first grade, however, a 

different measure, the MacMillan Reading Readiness Test, which only measures reading, was 

administered as a criterion.  Additional criterion measures were introduced (The Comprehensive 

Testing Program, measuring verbal and quantitative aptitude scores and school grades) at the end 

of sixth grade.  Different measures were therefore administered at each time point and may yield 

inconsistent comparisons.  Results suggested that perceptual performance, quantitative, and 

general cognitive index correlated significantly with reading readiness and achievement in first 

grade.  In sixth grade, the McCarthy’s Scales for general cognitive index and the quantitative 

memory scales correlated significantly with both aptitude test results and course grades.   

Generalizability, however, is limited because there were only a total of 33 subjects and only 24 

remaining subjects during the sixth grade time point.   

Another limitation in two of the six studies was that standardized measures were not used 

as part of the criterion measures (Hess & Hahn, 1974).  Although the predictor variable (Hess 

School Readiness Test) was a standardized measure, the criterion variable was school failure 

(defined by grade retention, teacher report, and lag of at least one year on a standard achievement 

test).  This method identified 70% of pre-K and 94% of pre-1st grade children who later failed in 

school.  Satz, Taylor, Friel and Fletcher (1978) used informal teacher ratings of reading ability as 

the sole criterion measure.  Teacher ratings were used to classify students into the four groups: 

severely disabled, mildly disable, average, or superior readers.   Predictors included 22 variables 

which spanned sensori-motor perceptual, verbal conceptual, and verbal cultural factors. Overall, 

76% of the students were classified correctly, with better prediction for the more extreme groups.  

In addition to the methodological limitations of the aforementioned studies, the purpose 

was to predict academic failure, not giftedness.  In terms of instruments that are used to identify 

giftedness, despite the strengths of the more traditional gifted identification methods reviewed, 

Alvino, MCDonnel and Richert (1981) assert that research neither supports nor refutes the use of 

psychometrics in identifying giftedness.  The lack of research in identification methods has 
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prompted criticism toward present identification methods, specifically the sole emphasis of 

psychometric tests.  The National Report on Identification of Gifted Students (1982) indicated 

that questionable practices exist in the identification of gifted students.  Criticisms of quantitative 

methods include the sole use of academic achievement (achievement tests) or IQ tests and the 

under-representation of minority students (Alvino, MCDonnel & Richert, 1982).  Due to the 

absence of one consistent and clear definition of giftedness, there are no definitive guidelines or 

procedures to evaluate giftedness.  Furthermore, experts in the field currently propose theories of 

intelligence that emphasize multiple dimensions of giftedness.  However, there are still many 

questions among practitioners as to which procedures are most useful in measuring giftedness.   

What we do know is that methods enabling selection of young children who show 

promise for high achievement in later school or professional careers are necessary (Perleth, 

Shcatz & Monks, 2000).  Perleth, Shcatz and Monks assert that psychometric tests and other 

early indicators of giftedness, such as check lists or ratings scales, must be highly reliable and 

have high predictive validity.  Due to the indicated shortcomings of the sole use of psychometric 

tests, alternative methods of assessment are needed with use of multiple criteria in the 

identification process.  The following section will therefore review alternative methods of 

assessment, with the intention of identifying an instrument that subscribes to a multidimensional 

view of giftedness and satisfies the aforementioned recommended reliability and validity in 

identifying high potential children.  

New Approaches in Identifying Giftedness 

The Use of Multiple Criteria 

 Although quantitative measures continue to be the most widely used identification 

instruments, and are consistent with many early theories of intelligence (Spearman, 1904; 

Terman, 1920), their weaknesses signal the need for additional identification methods and views 

of giftedness.  Experts in the field caution against using a single test to be used in identifying 

giftedness (Pfeiffer, Petscher, & Jarosewich, 2007; VanTassel-Baska, Johnson, & Avery, 2002), 

especially among young children (Bracken, 1994; Ford & Dahinten, 2005; Lidz, 2003).  As a 

result of the growing emphasis of multiple criteria in identifying giftedness, many states have 

changed their policy in the identification of gifted students from strictly psychometric 

identification to the use of multiple criteria.    
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  The use of multiple criteria stems from current federal definitions of giftedness and 

theory based on experts within the field emphasizing multiple gifts.  In a study surveying the 

success and failure of alternative identification procedures in 39 school districts, the most 

popular approach was the use of multiple criteria.  The criteria included checklists and rating 

scales, in addition to provisional placement, portfolio assessments or behavioral observation and 

use of alternative tests (Hunsaker, 1994).  Krisel and Cowan (1997) assert that use of multiple 

criteria allows an additional way for children to demonstrate their abilities, while maintaining 

traditional practices that are effective, such as the use of standardized tests.   

  New instruments have been and are currently being developed to incorporate the use of 

multiple criteria and address the criticisms related to the use of traditional psychometric tests in 

the identification of gifted students.  Development of innovative instruments and strategies has 

focused on empirical support, ease of administration, nondiscriminatory identification 

procedures, and the applicability to available gifted programs.  

 Alternative psychometric tests and screening assessments, evaluating multiple domains of 

giftedness, represent more recently developed assessment procedures that are used as part of 

multiple criteria.  Culturally “unbiased” standardized tests have been developed to replace or 

complement traditional psychometric instruments, while portfolio assessments, enrichment 

programs, and rating scales represent screening procedures.  

Nonverbal Intelligence Tests 

More recently, nonverbal IQ tests, which have proliferated in the last 2 decades, have 

been developed to address the underrepresentation of diverse backgrounds with use of traditional 

IQ tests.  The underrepresentation of students from some ethnic backgrounds, such as Hispanic 

and African American students, in gifted education (Yoon & Gentry, 2009) has led to the 

increased use of nonverbal tests of intelligence (Peters, 2009).  The Naglieri Nonverbal Ability 

Test, which is modeled after the Ravens Standard Progressive Matrices, is being used to locate 

gifted children from diverse communities (Naglieri & Ford, 2003).   The Kaufman Assessment 

Battery for Children (K-ABC) is another assessment tool that was “….designed to minimize the 

role of language and verbal skills for successful performance…” (Kaufman & Kaufman, 1983 p. 

2) and “…separates factual knowledge from the ability to solve unfamiliar problems” (Kaufman 

& Kaufman, 1983 p. 111).  Among countless other nonverbal IQ tests, these represent an 

alternative means to assess IQ.   
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However, nonverbal IQ tests have also been criticized.  There is an assumption that 

nonverbal measures provide equal opportunities for students from diverse backgrounds (Naglieri 

& Ford, 2003).  Little is known about whether students from diverse language backgrounds 

perform differently on nonverbal tests of intelligence (Braden & Athanasiou, 2005).  The same 

cognitive and affective characteristics that predict classroom success for Caucasian students have 

been shown to also best predict success for minority students (Lohman, 2005a & 2005b).   

In examining seven broad abilities on the CogAT intended to predict reading and math 

achievement on the ITBS in three cultural groups (Hispanic, Caucasian, and African American) 

within three age groups (1-4, 5-8, 9-12), results showed that all three cultural groups, across all 

three grade level groups were the same with regard to the importance of the predictors.  While 

the CogAT verbal reasoning ability was the strongest predictor for all cultural groups, the 

CogAT nonverbal reasoning ability contributed the least in the prediction of ITBS achievement.  

Results suggest that students from various cultural groups need the same set of general and 

specific abilities in order to achieve in reading and math (Keith, 1999; Lohman, 2005b). 

More specifically, Lohman (2005) and Case (1977) assert that once verbal and 

quantitative reasoning abilities are in the equation, nonverbal reasoning abilities have a negative 

regression weight in the prediction of achievement.  Lohman (2005a, 2005b) suggests that 

“students with high nonverbal reasoning scores are actually less likely to achieve well in school 

than other students with similar levels of verbal and quantitative abilities (p.344).”  In other 

words, those students who are most likely to achieve in formal school (in any culture) are those 

best able to reason verbally (Lohman, 2005b).    

In addition, Braden and Athanasiou (2005) asserted that the processes nonverbal tests 

measure remain unclear after reviewing seven widely used nonverbal intelligence tests.  Previous 

research suggests that different nonverbal processing characteristics affect the scores, among at 

least some individuals.  Authors of nonverbal measures, such as the Naglieri Nonverbal Ability 

Test (NNAT; Naglieri, 1997), however, claim their tests measure general intelligence.  

Controversy continues to exist on whether nonverbal tests measure intelligence nonverbally, or 

nonverbal intelligence.  Researchers therefore suggest using nonverbal measures cautiously, and 

only as a complementary instrument in identifying gifted students (Braden & Athanasiou, 2005; 

Lohman, 2005a, 2005b; VanTassel-Baska, 2008).  

Enrichment Programs 
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Representative of a screening procedure, enrichment programs are intended to assess all 

children for giftedness.  It has been suggested that carefully constructed programs of talent 

development based on student interest, highly relevant and motivating tasks, and the use of high-

level and sophisticated thinking skills should be instituted in the primary grades to assess all 

students.  Renzulli, Gentry, and Reis (2003) have proposed one model of engaging all children in 

an enrichment curriculum.  The activities in these core units are built around the real world and 

relevant to the lives of the children, and are likely to expose giftedness in children who may not 

otherwise be identified through traditional methods.  Tomlinson (2000) provides examples of 

ways the core curriculum can be used as a basis for creating such learning tasks in The Parallel 

Curriculum Model (Tomlinson et al., 2000).  This model is consistent with the standards that 

drive the school curriculum and new assessment programs in schools. In addition, teacher 

observation and resultant recommendations within the enrichment curriculum have been 

suggested as a technique that draws attention to children’s insight into the environment, which is 

consistent with definitions of giftedness, emphasizing adaptation to the environment (Passow, 

1993). 

Portfolios 

 Due to the creative works produced by students in such enrichment programs, giftedness 

can be assessed as part of multiple criteria by reviewing materials that students select for 

portfolios.  The use of portfolios allows for progressive evaluation throughout the grades and 

also allows for assessment of multiple dimensions of giftedness that standardized tests typically 

do not evaluate.  A study examining the degree to which samples collected in product portfolios 

from 216 kindergarten to second grade students, predicted their successful performance in a 

gifted program four years later.  Criteria for successful performance included scores on 

achievement tests and teacher ratings.  Product portfolios have the potential to identify gifted 

students who typically do not express their talent through IQ tests (Johnson & Ryser, 1997).   

 Critique of newer assessment approaches. 

 Enrichment programs and the use of portfolios present some challenges to assessment 

procedures.  First, the use of portfolios limit the dimensions of giftedness assessed, and 

specifically concentrate on creativity and artistic ability.  In addition, gifted programs addressing 

these specific talents need to be available for the students, or schools risk wasting money on 

assessment procedures that are not applicable to placement and appropriate development of that 
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talent (Tomlinson et al., 2000).  Although Gentile (1992) reports inter-rater reliabilities of .80 for 

the use of portfolios, he asserts that bias may result if judges (typically teachers) are not well 

trained in the evaluation of portfolios.  Proper training of teachers requires investment in time, 

money and use of professional consultation (Gentel, 1992).  Furthermore, portfolios are not 

normed with standardized IQ tests, which was a weakness cited in the use of achievement tests in 

identifying giftedness.   

 Finally, enrichment programs are expensive, may only be available in school districts that 

have enough money for implementation, such as areas with high SES, and therefore do not 

afford children in low SES school districts the opportunity to create portfolios for gifted 

assessment (Glaser, 1990; Tomlinson et al., 2000).  In addition, Pfeiffer (2003) asserts that 

customizing curriculum to suit the needs of both gifted and non-gifted students presents a 

challenge for regular educators and resource teachers of the gifted.   

       Weaknesses of traditional and more recent identification instruments/procedures have 

lead to the development of alternative methods of assessment (De Leon & Argus-Clavo, 1997).  

The use of nominations and rating scales has been suggested to address the majority of 

weaknesses and strengths related to the utility of current identification procedures.  Typically, 

these methods rely on parent, teacher, and peer observations and are reported to be useful in 

identifying gifted students who may be overlooked by traditional psychometric measures 

(Thomas & Grimes, 1985).   

Rating Scales  

A panel of researchers, commissioned by the U.S. Department of Education suggested 

that nominations by teachers, parents, peers and self are a promising means to identify giftedness 

in children from varying underserved groups (Richert, 1985).  Nominations and ratings have also 

been suggested to be used concurrently with standardized tests to provide supplemental 

information because they take into account opinions of people who interact with potentially 

gifted children on a daily basis and in a variety of settings (Barona & Garcia, 1990).  The utility 

of parent, peer, and self ratings have fell by the wayside, as a number of studies have determined 

such raters fail to provide reliable, valid, and effective identification information (Blei, 2006; 

Schroth & Helfer, 2008).  However, teacher recommendations have grown to be the first and 

most influential step in identification (e.g. Georgia department of Education Office Standards, 

Instruction, and Assessment, 2007) and are cited as central to most identification processes 
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(VanTassel-Baska, Patton, & Prillaman, 1989; VanTassel-Baska, 2008).  According to the 2006-

2007 State of the States report (NAGC, 2007), 30 out of 43 responding states reported using 

teacher or parent referral as the first step in an identification procedure.  Peters suggests that “an 

adult who is familiar with the students therefore is “gatekeeper” for the gifted and talented 

programs (Peters, 2009). However, limited research exists examining the predictive utility of 

teacher ratings based on future achievement and success of students.  Therefore, a thorough 

review of the accuracy of teacher ratings and the technical adequacy of instruments employed is 

necessary to determine the utility of this identification method. 

Teacher ratings: rationale. 

 Excluding the students’ parents, teachers know their students better than any adult 

(Bracken & Brown, 2008; Clarizio, 1994).  Teachers observe students on a daily basis, over a 

number of months, and can compare the behavior of individual students to a large comparison 

group of their peers (Auger, 2004). A number of authorities in the field assert that those teachers 

who are culturally aware and sensitive are likely to be effective evaluators of students from low-

income families or those with diverse backgrounds (Hunsaker, Finley, & Frank, 1997; Peters, 

2009; Peterson, 1999).  According to Hunsaker’s survey (1994) which identified success and 

failures of alternative assessments, assessment procedures involving the use of teacher judgment 

was seen as a primary reason for success of alternative assessment procedures.  Due to similar 

observation and perspective, supervisor ratings, which are comparable to ratings of teachers, 

have been viewed as the best or most valid form of ratings.  Typically, supervisor ratings are 

used as a basis for comparison for peers or self-ratings in order to assess validity or inter-rater 

reliability (Schneider, Ehrhart, & Ehrhart, 2002).  Inter-rater reliability and stability of ratings 

over time was also found in teacher ratings of adolescent behavior (Schneider, Paul, White and 

Holcombe, 1999). 

Teacher ratings: criticisms. 

The reliability of teacher’s evaluations of giftedness experienced much criticism in the 

early 1900’s, evidenced by Witty’s study revealing that only 15% of teacher nominees would 

qualify as gifted, based on individual assessments of intellectual ability (Witty, 1951).  Although 

instruction or training can increase accuracy of teacher ratings, (Gear, 1978) teachers have been 

criticized for their inability to identify gifted students, or students who had IQ scores over 130 

(Gear 1978; Pegnato & Birch 1959).     
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 A study completed by Pegnato and Birch (1959) that suggests teachers are an unreliable 

screening source for the identification of gifted students, has been one of the most frequently 

cited in the gifted literature (Gagne, 1994) and was among Gowan’s top choices for research 

milestones from 1950-1975.  The study’s purpose was to examine the effectiveness and 

efficiency of seven different means of locating gifted children in junior high school.  Students 

were considered potentially gifted if they were nominated by their home room teachers as 

“mentally gifted” (no definition was provided for gifted, as teachers were free to interpret the 

term gifted in his/her own way), were in the Honor Roll (those students who received an average 

of a B or higher), were considered as “outstanding” by their music or art teachers in their 

respective ability, were representative of the student counsel (this assessed for social and 

political leaders), were considered “outstanding”  in mathematics by their math teachers, 

received group intelligence quotients on the Otis Quick-Scoring Mental Ability Test, Beta Form 

of 115 or higher, or received at least three grade levels above grade placement when considering 

the combined average reading and math score on the Metropolitan Achievement Test.   

Among the seven methods of screening, Pegnato and Birch deduced that combining the 

two group tests (IQ and achievement) was the most effective screening approach and, overall, the 

use of group intelligence tests was the most effective and efficient method of screening.  Based 

on the study’s data analysis, only 45.1% of the true gifted children (IQ score >136 on Stanford 

Binet) were included in the teachers’ lists and 31.4% of those children chosen by their teachers 

failed to be in the gifted superior range. Pegnato and Birch assert that “teachers did not locate 

gifted children effectively or efficiently enough to place much reliance on them for screening.”   

Some argue that teachers’ beliefs, stereotypes, biases, and expectations make it difficult 

for teachers to distinguish among academic achievement, performance in the classroom, 

appropriate behavior, and cognitive ability (Hunsaker et al., 1997).  Rudasill, Rimm-Kaufman 

and Konold (2008), for example, found that social competence, which is the ability to attend to 

tasks and engage positively with the teacher and peers, may be identified instead of giftedness.  

Task orientation, which can be observed as a child’s ability to independently attend to seat work 

has also been identified to influence a teacher’s opinion regarding their student’s early readiness 

for a gifted program.  Curby, Rudasill, Rimm and Kaufman (2008) found that task orientation 

was found to be a statistically significant predictor of placement in gifted education, after 

controlling for cognitive ability in the sample.  Further, cognitive ability was not the best 
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predictor of gifted enrollment at the beginning of kindergarten when early task orientation was 

included in the model.  

 Mantzicopolous (2000) found that teacher ratings were ineffective in identifying 

potentially gifted children in relation to concurrent and predictive cognitive and academic 

outcomes.  The accuracy of early detection of cognitive and academic giftedness using the 

Brigance K & 1 and teacher ratings in low-income Head Start Children was examined.  The 13 

of the 134 children from the sample who were identified as potentially gifted based on their 

performance on the Kaufman Assessment Battery for Children (K-ABC) and achievement on the 

Peabody Picture Vocabulary Test-Revised (PPT-R) were not those children who were identified 

as gifted by their teachers.   

 Inconsistencies in the validity of teacher ratings, however, likely arise from 

methodological limitations of the study, vague description in defining the rating category, 

reflecting the technological inadequacy of the instrument, and a lack of consensus of the 

definition of giftedness in identifying students (Borland, 2008; Peters, 2009).   

 First, common methodological limitations of studies will be addressed, specifically 

related to choice of criterion measures.  The majority of studies have used students’ IQ scores as 

a criterion for accuracy when evaluating multiple dimensions of giftedness, or when allowing 

teachers to have a free interpretation of the gifted definition, which suggests methodological 

limitations of the study.   

 

Lack of appropriate criterion measures. 

After reanalyzing Pegnato and Birch’s data, Gagne (1994) found that teachers were as 

effective as most other sources of information in identifying gifted and talented students.  One 

possibility of the “unreliable” teacher ratings is that the criterion measure of IQ score was used to 

quantify giftedness when teachers were not provided with a definition of “mentally gifted”.  

Since no definition of gifted was provided, the teachers were free to interpret the term gifted 

based on their own conception of giftedness.  If leaders in the gifted field have been unable to 

come to a consensus regarding the definition of gifted over the past century, how could we 

expect teachers to accurately interpret the gifted definition?  

In addition, Gagne specifically refers to limitations of Pegnato and Birch’s data analysis, 

which invalidate the findings.  Although no fewer than 91 students must be named in order to 
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have 100% effectiveness, no more than 91 students can be named in order to have 100% 

efficiency.  The exact number of target students must therefore be named that are identified by 

the criterion measure in order to be 100% effective and efficient.  Furthermore, a cutoff score is 

arbitrarily chosen for the criterion measure in Pegnato and Birch’s study, which will identify 

fewer children defined as gifted; however, a cutoff score was not provided for the group 

achievement tests, nor were teachers given a specific cutoff number of children to nominate.  

The efficiency of the identification methods would therefore be lower than that of the criterion 

measure.  Most meaningful, is that effectiveness and efficiency levels of a given method were 

compared (both efficiency and effectiveness move in different directions as the cutoff scores are 

changed) and that the effectiveness and efficiency of two methods were compared when the 

number of pupils named for each were not considered.  After Gagne reanalyzed the data by 

computing a correlation coefficient between each method and criterion, he found that teachers 

were not less reliable in screening for gifted students than the other methods examined.     

 Correlating ability specific teacher ratings with appropriate criterion measures shows that 

teachers are generally reliable as raters.  In a recent study (Sommer, Fink, & Neubauer, 2008), 

teachers (and parents) provided estimates of intellectual, creative, and social abilities of fourth 

grade elementary school students.  Analyses of validity showed a high correspondence in 

parents' and teachers' estimations of cognitive intelligence, but much lower correspondence for 

creativity and social ability.   Although teachers were better at identifying intellectual (high) 

ability than detecting creative and social abilities, the authors cite that ratings were correlated 

with psychometrically determined ability scores, which tend to correlate higher with intelligence 

and achievement rather than creative and social ability (Sommer, Fink, & Neubauer, 2008).   

 A longitudinal prediction study (The Munich Study of Giftedness) found that teacher 

raters were better predictors of school achievement one and two years later than a battery of tests 

of cognitive ability.  Teachers showed the ability to rate their students’ abilities in German, math, 

and the natural sciences.  Overall, Denton (1986) reports good agreement between teacher 

ratings of excellent students and their classroom achievement two years later.    

Although Mantzicopolous (2000) found that teacher ratings did not support the early 

detection of academic giftedness, methodological limitations of the predictive longitudinal study 

may have confounded results.  The instrument, Teachers’ Ratings of Academic Competence 

Scale (Harter & Pike, 1981) used in obtaining teacher ratings was not a reliable or valid measure.  
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The scale was developed twenty-eight years ago, has little to no published research, did not have 

an alpha reliability coefficient, and was not designed specifically for preschool children.   

It is also significant that the rating scale was not specifically developed for younger 

children.  Teacher identification of the gifted has been reportedly more difficult as the child’s 

chronological age decreases (Fatouros, 1986).  Roedell (1989) asserts that early childhood 

educators may be less familiar with indicators of exceptional potential.  Traits other than 

cognitive ability such as affective style, language ability, and persistence may be valuable in 

identifying gifts in younger children (Moon & Brighton, 2008).  However, the criterion measure 

to define giftedness in the study during preschool was represented by IQ and achievement scores.  

Finally, the criterion measure for achievement, the Peabody Picture Vocabulary Test-Revised 

(PPVT-R) (Dunn & Dunn, 1981), used in the study only measures the child’s receptive 

vocabulary and is only considered a “reasonably good measure of scholastic aptitude.”  Criterion 

measures that account for these characteristics should have also been included.  Guidelines and 

appropriate criterion measures are therefore needed to assist teachers in accurately identifying 

these students at crucial developmental periods and should have been included in the rating scale 

used and criterion measures provided in the study.   

The criterion of IQ can and should be used as a criterion for accuracy when evaluating 

intellectual and academic ability; however, when assessing the child for multiple dimensions of 

giftedness, or considering multiple dimensions as vital to the definition of giftedness, IQ, when 

used alone, is not an adequate criterion measure.  Furthermore, well validated and reliable ability 

and achievement measures are necessary to make accurate conclusions regarding teacher ratings.   

Failure to use adequate criterion measures for assessing multiple gifts suggests that the studies’ 

results may be flawed because the most recent definition of giftedness is not solely based on 

intelligence (Renzulli & Delcourt, 1986).  Therefore, there is a need for more up to date 

instruments and use of appropriate criterion measures based on the abilities being assessed.    

Failure to operationalize giftedness. 

Failure to provide teacher raters with specific behaviors defining the ability being 

assessed and failure to provide specific information regarding a student’s unique abilities are two 

other explanations that may result in unreliable ratings.  Nomination and rating accuracy has 

been shown to improve when teachers are provided singular criteria related to the gifted 

program, or traits/characteristics that define a specific measure of giftedness, versus global 
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judgments (Kolo, 1999).  Guskin, Peng, and Simon (1992), suggest that teachers could be 

sensitive to multiple intelligences of students if they are exposed to a range of information about 

specific students.   

In addition to the lack of research to support use of the Teachers’ Ratings of Academic 

Competence Scale in Manzicopolous’ study, the instrument failed to provide specific behavioral 

characteristics to rate.  Mantzicopoulos (2000) explains that the unreliable teacher ratings may 

reflect the vague nature of the instrument used in the study.  Her findings parallel prior work 

which suggests that teacher reports may be unreliable unless teachers are given specific training 

on the characteristics of gifted students (Hadaway & Schroer, 1992).  Teachers simply rated 

children's cognitive competence in the study, as opposed to nominating students they thought 

might be gifted as in earlier studies (e.g., Borland & Wright, 1994; Glascoe, 1996).   

Siegel and Powell (2004) found that teachers were able to discriminate between gifted 

students and hard working students when provided information about specific behavioral 

characteristics.  The purpose of the study was to measure teacher bias in recommending students 

to gifted programs.  Teachers were provided with 12 student profiles and were asked how 

strongly they believed the students in the profile should or should not be recommended for the 

district’s gifted program.  Specific talents such as high ability in mental computations, 

possession of a broad range of knowledge and avid reading overshadowed completion of 

schoolwork (Siegel & Powell, 2004).  When students possessed a large storehouse of 

information, completion of schoolwork was not a factor in recommending the child for the gifted 

program (Siegel & Powell, 2004).     

Dated studies also suggest that teachers adequately distinguish between abilities when 

provided specific behavioral characteristics of students. Teachers were required to indicate (on 

checklists) the presence and absence of specific behaviors.  Although a main effect for 

achievement was found, significant correlations between teacher ratings and IQ were obtained 

(Borland, 1978).  

Leadership ability in students has also been accurately identified when teachers rate 

specific behaviors (Schneider, Ehrhart & Ehrhart, 2002).  Teachers were required to rate task-

goal behavior, which includes goal-setting, reviewing progress toward an objective, and pushing 

others toward goal accomplishment, and socio-emotional behavior, which includes behaviors 

such as mediating conflict, facilitating participation, being friendly and supportive, and 
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monitoring interpersonal processes.  GPA has been found to be a consistent predictor of teacher 

ratings of leadership, especially for the prediction of teacher ratings of task-goal behavior 

(Schneider, 1999; Schneider, Ehrhart & Ehrhart, 2002). GPA is significantly more strongly 

correlated with the teachers' ratings of task-goal behavior than with their ratings of Socio-

emotional behavior.  Results suggest that social emotional characteristics are less likely to 

influence teacher rating scores.  

In the above mentioned Rudasill, Rimm-Kaufman and Konold (2008) study, which found 

that social competence is likely to be identified instead of giftedness, teacher recommendations 

were used as a means for identification as opposed to rating scales.  Operational definitions for 

giftedness or gifted behaviors are not provided when using teacher recommendations.  Therefore, 

the responsibility of inaccurate identification does not fall on the teachers, but on the inadequacy 

of the recommendation method, instrument, and methodological limitations of the study.     

Such evidence suggests that teachers do not focus solely on academic achievement when 

evaluating students, and that teachers may be capable of recognizing abilities that are not 

typically assessed by IQ test and traditional identification methods.  Overall, test developers, 

administrators, and those investigating the utility of teacher ratings must operationally define 

their conception of giftedness and use appropriate criterion measures before judging the validity 

of teacher ratings.  For example, social competence and task orientation reflect motivation, a 

dimension of giftedness.  Teacher ratings scales are not solely used to identify those students 

who perform high on cognitive tests.  Current theories of giftedness broaden the definition to 

include motivation.  Findings of the importance of social competence, task orientation, and 

achievement orientation in teacher recommendations suggest the influence of motivation in 

current identification methods.  Research is necessary to examine how stable these qualities are 

throughout the child’s development in school to determine the utility of identifying these 

students.  Curby, Rudasill, Rimm and Kaufman, (2009) suggest that further research examines 

how profiles of gifted children based on achievement and social competence (task orientation) 

change in the early years of school as a function of development. 

Despite the need for the aforementioned further research, teacher ratings have been 

consistently shown to be a valid measure of identification when the instruments used are 

technically adequate, when appropriate criterion measures are used, when specific qualities of 
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the population being assessed are considered, and when the definition of giftedness being 

examined is appropriately operationally defined and measured.   

Since evidence exists, supporting the need for more reliable, valid, and up to date teacher 

gifted rating scales, a number of new published teacher rating scales have emerged.  Although 

more than 30 teacher-rating or nomination instruments have been developed since the 1970’s, a 

small number have demonstrated strong statistical properties.  Three of the most popular and 

rigorously developed rating scales have been studied extensively and reviewed by Jarosewich et 

al. (2002).  These scales include Scales for Rating Behavioral Characteristics of Superior 

Students-Revised (SRBCSS-R; Renzulli, Smith, White, Callahan, Hartman, & Westburg, 1976; 

2002) for children and adolescence, The Gifted Evaluation Scale (GES-2; McCarney & 

Anderson, 1989) for children grades K-12, and the Gifted and Talented Evaluation Scale 

(GATES; Gilliam, Carpenter, & Christensen, 1996).  A review of the 31 available teacher 

nomination or rating scales by gifted education experts in the field determined that these were 

the most widely used rating scales.  The Student Multiple Intelligences Profile (SMIP; Chan, 

2001, 2003, 2004), the Gifted Rating Scales School form (GRS-S; Pfeiffer & Jarosewich, 2003) 

for ages 6 to 13.11 and Gifted Rating Scales Preschool/Kindergarten Form (GRS-P; Pfeiffer & 

Jarosewich, 2003) for ages 4 to 6.11 are more recently developed rating instruments.  The 

following will review these scales, assessing their strengths and weaknesses.   

Teacher rating scales: SRBCSS. 

 The SRBCSS, originally developed in 1976, and revised in 2002 (SRBCSS) includes 95 

items and 10 subscales to identify strengths in the areas of learning, motivation, and creativity, 

which includes artistic, musical, dramatics, communication-precision, communication-

expressive, and planning.  Teachers and other school personnel rate the students on a 6 point 

likert scale (never, very rarely, rarely, occasionally, frequently, and always).  The SRBCSS-R 

was field tested twice and includes a manual with information on construct validity, alpha 

reliability, inter-rater reliability and instructions on how to develop local norms.  Although 

reliability estimates were developed for the four primary scales, reliability estimates for the other 

optional scales were not reported in the test manual.  Critical errors were also made in the 

application of factor analysis, specifically with use of principal component analysis and the 

Varimax rotation.  The SRBCSS also does not provide evidence of criterion related validity and 

specific demographic information was not provided (Pfeiffer, 2002).  
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 Teacher rating scales: GES-2. 

 The GES-2, consisting of 48 items across five areas of giftedness (intellectual ability, 

creativity, specific academic aptitude, leadership, and performing and visual arts) was 

constructed to assist in the screening, identification and educational program planning for 

students from kindergarten through grade 12.  However, the GES-2 suggests that giftedness 

occurs in 3% to 5% of the population, but more than 15 % of the population will be identified as 

gifted according to its recommended cut-score of more than one standard deviation above the 

mean in any of the five scales.  In addition, Pfeiffer (2002) asserts that the standardization 

sample was not representative of demographic characteristics of the United States in relation to 

race, ethnicity, urban/suburban residence, and geographic area.   

 Teacher rating scales: GATES. 

 The GATES (Gilliam et al., 1996) assesses intellectual ability, academic ability, 

leadership, and artistic talent in children who are 5.0 to 18.0 years of age.  Fifty items, on a scale 

from 1 to 9 assess the four abilities in children.  Reliability estimates were found to be .88 for 

intellectual ability, .84 for academic ability, .87 for creativity, .89 for leadership, and .88 for 

artistic ability.  The GATES was normed on 1,083 gifted and talented children.  Demographic 

characteristics of the norming sample were compared with those of the nation.  However, 

limiting the sample to gifted and talented children prevents comparisons to be made on all 

children.  In addition, criteria for selecting gifted and talented students into the norming sample 

were not reported. Therefore, use of the instrument as a screening device in a heterogenous 

group is ill-advisable.   

Due to the aforementioned limitations of these scales, Jarosewich et al. (2002) suggested 

using these instruments with extreme caution and recommended understanding the usefulness 

and weaknesses of these rating scales before using them in identifying gifted students for 

available school programs. 

 Teacher rating scales: SMPI. 

 The SMPI is a 24-item checklist of characteristics and behaviors that was designed to 

detect perceived strengths in children (Chan, 2001).  There are 24-items measured using a 5-

point likert scale that assess eight scales of giftedness (Verbal linguistic, musical, logistical-

mathematical, visual spatial, bodily-kinesthetic, intrapersonal, interpersonal, and naturalist) 
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based on Gardner’s multiple intelligences.  However, the SMPI is standardized with a Chinese 

population, and is only available in Chinese (Chan, 2001). 

 Teacher rating scales: GRS. 

 Although each of these rating scales offers unique qualities, the Gifted Rating Scales 

addresses many of the limitations of the aforementioned instruments.  The GRS is based on a 

multidimensional model of giftedness, which includes Intellectual Ability, Academic Ability, 

Creativity, Artistic Talent, and Motivation and allows educators to assess a broad age-group.  

The Preschool-Kindergarten Form (GRS-P) assesses children who are 4.0 to 6.11 and the School 

Form (GRS-S) assesses students who are 6.0 to 13.11.  Whereas the GRS-P consists of five 

scales with 12 items each, the GRS-S consists of 6 scales (Leadership is the additional scale) 

with 12 items each.  Each scale provides raters with a brief definition of the scale it is measuring, 

accompanied with specific examples of behaviors being measured.  Providing definitions of 

giftedness within the instrument addresses one of the three greatest identification issues in the 

gifted field (Lack of Consensus on How to Conceptualize or Define the Gifted and Talented), as 

indicated by 94% of experts surveyed (Pfeiffer, 2003). 

A test review of the GRS reveals that it is well normed, psychometrically sound, 

representative of the United States population, and meets several characteristics outlined by the 

U.S. Department of Education (Margulies & Floyd, 2004).  For example, the internal consistency 

of the GRS is impressively high, ranging from .97 to .99 for the six GRS-S scales; test-retest 

reliability was .88 across racially diverse age groups; inter-rater reliability was above minimal 

criterion agreement; and discriminant validity was supported (Floyd & Bose, 2003; Pfeiffer & 

Jarosewich, 2003).  Tables 1 - 3 provide intercorrelations and inter-rater reliability of the GRS-S 

and GRS-P, respectively.    
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Table 1 

Intercorrelations of GRS-S Scales for Standardization Sample by Four Age Bands 

Age Band  Intellectual Academic Motivation 

     

6:0-7:11 Intellectual    

     

n =150 Academic .94   

     

 Motivation .87 .88  

     

8:0-9:11 Intellectual    

n = 150     

 Academic .93   

     

 Motivation .77 .83  

     

10:0-11:11 Intellectual    

n = 150     

 Academic .93   

     

 Motivation .77 .85  

     

12:0-13:11 Intellectual    

n = 150     

 Academic .95   

     

 Motivation .78 .80  

 
 
Table 2 

Inter-rater and Intraclass Means and Standard Deviations on GRS-P Scales for Standardization 

Sample  (N = 53) 

Scales Teacher 1  Teacher 2  Standard 

Difference 

 Mean SD Mean SD  

      

Intellectual 50.5 8.8 49.9 8.9 -.07 

      

Academic 50.5 9.7 49.7 9.7 -.08 

      

Motivation 49.5 8.8 47.8 8.1 -.20 
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Table 3 

Inter-rater and Intraclass Means and Standard Deviations on GRS-S Scales by Age Band for 

Standardization Sample 

Scales Teacher 1         Teacher 2  Standard 

Difference 

 Mean SD Mean SD  

Ages 6:0-9:11 

n = 61 

     

Intellectual 50.1 9.4 48.0 9.4 -.22 

      

Academic 50.7 9.3 49.1 9.0 -.17 

      

Motivation 40.1 9.3 48.5 8.7 -.18 

Ages 10:0-13:11 

n = 80 

     

Intellectual 50.0 11.1 49.7 10.2 -.03 

      

Academic 50.9 10.5 50.2 9.8 -.07 

      

Motivation 51.5 10.4 51.1 10.1 -.04 

Ages 6:0-13:11 

n = 142 

     

Intellectual 50.0 10.4 52.2 10.4 .21 

      

Academic 50.8 10.0 52.8 9.8 .20 

      

Motivation 50.9 10.0 52.8 9.5 .19 

 
 

The multi-dimensional view of the GRS also corresponds to the federal definition of 

giftedness (Marland, 1972) that specifies that the category “gifted and talented” include children 

from those capable of high performance in six areas of achievement.  Four of the six dimensions 

included on the instrument are identical to the areas of giftedness included in the definition of 

giftedness in the 1972 Marland Reports.   

Due to previous methodological limitations examining the validity of teacher ratings, the 

GRS has established validity with criterion measures.  Significant correlations have been found 

between the GRS and WISC-IV, (Wechsler, 2003) and the GRS and Wechsler Individual 



59 

Achievement Test, Second Addition (WIAT-II; Wechsler, 2002) (Margulies & Floyd, 2003).  

During standardization, the GRS was co-linked to the new Wechsler Intelligence Scale for 

Children-Fourth Edition (WISC-IV) and Wechsler Preschool and Primary Scale of Intelligence-

Third Edition (WPPSI-III) (Sparrow, Pfeiffer & Newman, 2005).  The diagnostic accuracy of 

this method for intellectual and academic ability on the GRS-S and the GRS-P have been 

examined and supported with use of the WISC-IV and WPPSI-III (Wechsler, 2002) as the 

criterion measures.  Accordingly, the use of the GRS as a screening device is likely to result in a 

higher level of agreement at different points in the identification process because it is highly 

correlated to the WISC-IV (McIntosh & Dixon, 2005, Pfeiffer & Jarosewich, 2003).   

  The Gifted Rating Scale is suggested to be used as a first stage screening device within a 

multiple criteria assessment procedure.  Cross and Coleman (2001) recommend using a relatively 

liberal screening threshold to avoid missing children who may qualify for gifted programming.  

Not only does the GRS enable practitioners to evaluate multiple dimensions of giftedness, but 

allows for the practitioner to choose between different thresholds of GRS scores in identifying 

potentially gifted students (while still maintaining test sensitivity).  Depending on the needs of 

the school, the cut score can be set to identify students with a very high probability, high 

probability, moderate probability and low probability of giftedness, using the cut score gifted 

classification system (Sparrow, Pfeiffer, Newman, 2005).   

Summary 

 Early identification and nurturance of giftedness in young children is of utmost 

importance in maximizing their individual education and socialization throughout their 

childhood (Feger & Prado, 1998; Lewis & Louis, 1991; Urban, 1992; Robinson, 1993).   

Accurate screening and identification of high potential young children is therefore the first step 

in creating productive members of society.   

 The achievement test and IQ test are the most common forms of quantitative measures 

in gifted identification procedures because they have been standardized and researched a great 

deal and represent a clear cut way of identifying giftedness (Wasserman & Tulsky, 2005).  High 

IQ scores have been shown to be associated with outstanding academic achievement.  

Individually, group, and brief administered forms of achievement tests exist.  The SAT Ninth 

and Tenth Editions are one of the more commonly administered achievement tests used in the 

school system because they have been normed and correlated with tests of intelligence, show 
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reliability, validity, and are user friendly.  The Kaufman Brief Intelligence Test (K-BIT) is noted 

to be one of the most psychometrically sound brief administered intelligence tests that have been 

developed (Kline, 2001), specifically with children.  Furthermore, the K-BIT was developed 

based on the concept of fluid and crystallized intelligence, which is one of the more influential 

concepts of intelligence. 

The sole use of traditional identification methods (IQ tests and achievement tests) in 

identifying gifted students, however, has been criticized.  The technical adequacy of IQ tests for 

young children and minorities have been questioned, as well as the predictive utility of the 

instruments and the limited number of abilities assessed.  The role of motivation, for example is 

a factor that impacts cumulative achievements over time (e.g. grade point average; educational 

achievement) and the expression of the level of intellectual performance, but is not assessed by 

IQ.  The information that is most meaningful for psychoeducational practice is whether early 

childhood tests predict future academic performance, especially over an interval of 2 to 4 years 

and after the children are in school (Clemmer, Klifman & Bradley, Johnson, 1992; Perleth, 

Schatz & Monks, 2000).  

The rate of relative change in IQ is most rapid during early development, but becomes 

more stable by the time a child enters kindergarten (Humphreys, 1985). Test-retest correlations 

tend to be lower with increasing time intervals between measurements.   Measurement experts 

therefore suggest estimating ability using tests that represent as many items as possible in as 

many different formats as possible.  Subotnik (2006) suggests that each student's previous test 

scores could be taken into account when making educational decisions, such as considering 

achievement test scores over the course of a few years.  Longitudinal studies on gifted students 

that span from childhood to adulthood are likely to yield results with increased change of IQ 

scores.  Testing within shorter increments of time, for example, 2 to 10 years from initial testing, 

beginning at age 5, will provide results that are more stable.  Leaders in the field suggest using 

overall GPA at the end of schooling (Schofield & Hotulainen, 2003), high IQ (Neber, 2004; 

Pyryt, 2006), and teacher evaluation of the student (Neber, 2004) in determining if those students 

identified as gifted, based on early childhood assessments, are in fact those who are shining in 

the future.   

Due to weaknesses of traditional identification procedures, teacher recommendations 

have grown to be the first and most influential step in identification (e.g. Georgia department of 
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Education Office Standards, Instruction, and Assessment, 2007) and are cited as central to most 

identification processes (VanTassel-Baska, 2008).  Teacher ratings have been consistently shown 

to be a valid measure of identification when the instruments used are technically adequate, when 

appropriate criterion measures are used, when specific qualities of the population being assessed 

are considered, and when the definition of giftedness being examined is appropriately 

operationally defined and measured.  A longitudinal prediction study (The Munich Study of 

Giftedness) found that teacher raters were better predictors of school achievement one and two 

years later than a battery of tests of cognitive ability.  Teachers showed the ability to rate their 

students’ abilities in German, math, and the natural sciences.   

The Gifted Ratings Scale is a widely used published, reliable, and valid teacher ratings 

scale.   Previous research on the GRS has established significant correlations between each scale 

and achievement scores, as well as each scale and IQ score.  Academic ability and intellectual 

ability have the highest correlations with achievement and IQ.  The concurrent diagnostic 

accuracy of the GRS has been supported for intellectual and academic ability when compared to 

IQ score.  Perleth, Shcatz and Monks assert that psychometric tests and other early indicators of 

giftedness, such as check lists or ratings scales, must be highly reliable and have high predictive 

validity. Research suggests that teacher ratings, cognitive tests, and measures of non-cognitive 

features, such as motivation can be used for the prediction of outstanding performance, 

especially when used in combination Trost (2000).   

Current Study 

Although the GRS has proven to be an effective screening device that addresses 

weakness of other instruments, and adheres to the recommendations of present procedures and 

practices, the predictive validity of the GRS has not been examined.  Establishing concurrent, 

predictive, and criterion validity between a screening device, an IQ test, and educational 

performance/achievement is crucial in the gifted identification process (McIntosh & Dixon, 

2005).  Previous studies have not examined the predictive validity of the GRS, and aside from 

the standardization sample, have not examined the concurrent validity of the GRS, with a user 

friendly, abbreviated measure of IQ.  Furthermore, the decision to use any school instrument 

should be influenced by whether the instrument’s predictive validity has been evaluated by 

measuring future student achievement and performance in an interval greater than 2 years 

(Clemmer, Klifman & Bradley-Johnson, 1992).  Limited research exists examining the predictive 
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utility of teacher ratings based on future achievement and success of students.  The current 

investigation plans to explore the concurrent and predictive validity of early childhood teacher 

ratings using the GRS.  IQ and student performance (achievement test scores and grade point 

average) will serve as criterion measures.   

As already mentioned in the beginning of Chapter 2, the purpose of the present study is to 

assess the accuracy of teacher rating scores of intellectual ability, academic ability, and 

motivation obtained in early elementary school, in predicting student achievement and cognitive 

ability five years later, in late elementary school and middle school. 
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CHAPTER 3 

RESEARCH DESIGN AND METHODS 
 
 
 
 

 
Statement of Hypotheses 

Concurrent validity:  

1. What is the relationship between teacher ratings (GRS Intellectual Ability, Academic 

Ability, and Motivation) of elementary school students and student achievement (report 

card scores and SAT-10 scores)?  

Hypothesis 1: Teacher ratings will correlate positively with student achievement during Time 1 

and Time 2.  The correlation between the teacher ratings of Academic Ability and GPA will be 

highest.  Correlation coefficients for Intellectual Ability, Academic Ability, and Motivation and 

SAT9/10 scores are expected to be similar to those correlation coefficients obtained between the 

GRS-S scales and measures of academic achievement obtained for the standardization sample 

(Pfeiffer & Jarosewich, 2003). 

2. What is the relationship between teacher ratings (GRS2 Intellectual Ability, Academic 

Ability, and Motivation) of elementary school students and cognitive ability (K-BIT-2)?  

Hypothesis 2: The GRS2  scores will correlate positively with full scale scores on the K-BIT-2.  

The correlation between teacher ratings of Intellectual Ability and cognitive ability will be 

highest. Correlation coefficients for Intellectual Ability, Academic Ability, and Motivation are 

expected to be similar to those correlation coefficients obtained between the GRS-S scales and 

measures of Intellectual Ability obtained for the standardization sample (Pfeiffer & Jarosewich, 

2003). 

 Predictive Validity 

3. Do teacher ratings (GRS1 Intellectual Ability, Academic Ability, and Motivation scores) 

of early elementary students predict student achievement (GPA and SAT9/10) scores five 

years later?   
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Hypothesis 3: Teacher ratings of Intellectual Ability, Academic Ability, and Motivation will 

predict student achievement.  Academic ability will have the strongest relationship with GPA.  

Intellectual ability will have the strongest relationship with SAT9/10 scores.   

4. Do teacher ratings (GRS-P1 and GRS-S1 Intellectual Ability, Academic Ability, and 

Motivation scores) in early elementary school predict cognitive ability (K-BIT-2) five 

years later? 

Hypothesis 4: Teacher ratings of Intellectual Ability, Academic Ability, and Motivation will 

predict cognitive ability five years later.  Intellectual Ability will have the strongest relationship 

with cognitive ability.  

5. How stable is student achievement over time? 

Hypothesis 5: Scores on the SAT will increase linearly over time for individuals, but there will 

be variability in scores between students.  Score trajectories amongst students are expected to be 

similar.   

6. What is the relationship between teacher ratings (GRS1) of early elementary school 

students in 2004 and teacher ratings (GRS2) of late elementary and middle school 

students in 2009? 

Hypothesis 6: Teacher ratings of Academic Ability, Intellectual Ability, and Motivation in 2004 

will correlate positively with teacher ratings of Academic Ability, Intellectual Ability, and 

Motivation in 2009.  Correlations between Intellectual ability in 2004 will correlate highest with 

teacher ratings of Intellectual Ability in 2009. 

7. What is the diagnostic accuracy of the GRS five years after initial completion?  

Hypothesis 7: The proportion of students correctly classified in each category will be lower than 

that of the diagnostic accuracy examined concurrently in the standardization sample. 

8. Does the GRS add predictive explanatory power, above-and-beyond information from 

group achievement test scores at Time 1, to later academic success at Time 2? 

Hypothesis 8: The GRS will add predictive explanatory power to group achievement scores 

(SAT9/10).  SAT Time 1 scores, however, will explain a greater proportion of the variance of 

SAT10 Time 2 scores than GRS1 scores. 

9. Does motivation moderate the relationship between cognitive ability and achievement? 

Hypothesis 9: Motivation will moderate the relationship between cognitive ability and 

achievement. 
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Participants 

Students were recruited from the Florida State University Developmental Research 

School (FSUS), a charter school in the Southeast of the United States.  FSUS students are 

randomly selected by computer according to demographic information on race, gender, socio-

economic status, and academic ability to most closely represent the public school student 

population profile of the State of Florida.  FSUS is an ideal real-world laboratory for following a 

cohort of students over an extended period of time. Approximately 50% of the student body who 

begin their schooling at FSUS graduate from the school (J. Jackson, 2003, personal 

communication). This provides a large enough sample to account for the anticipated attrition of 

50% over time and is likely to provide a large enough sample for the current longitudinal study.  

Parental informed consent was initially sent to 100% of the students in kindergarten, first, 

and second grades during the 2004 school year.  Ninety-nine parental consent forms were signed 

and returned from the original 225 students, which is an overall return-rate of 44%.  Forty-four 

percent of kindergarteners, 49% of first graders, and 40% of second graders returned parental 

consent forms and participated in 2004.  Data (report cards, achievement test scores and Gifted 

Rating Scale Scores) from the 99 kindergarten, first, and second grade students was initially 

collected during the 2003-2004 school year.   

Students who were drawn from the Florida State University Developmental Research 

School (FSUS) and participated in the 2003-2004 study (Time 1 data collection) were eligible to 

participate in the current study (Time 2 data collection).  Sixty-four of the 99 original 

participants remained at the FSUS Lab School in 2009.  All 64 students were invited for 

participation during the 2008-2009 school year.  Ninety-two percent (59 participants) of the 64 

students remaining at FSUS during the 2008-2009 school year provided parental consent to 

participate in the current study.   

Demographic data of the sample for Time 1 (2004) and Time 2 (2009) are presented in 

Table 4. Forty-nine percent of students in the initial (2003-2004) sample were male and 51% 

were female.  The final sample (n = 59) during Time 2 was split almost equally between males 

(48%) and females (52%).  The students were in kindergarten (n = 33), first (n = 36), and second 

(n = 30) grades during the initial study and were in fifth (n = 24), sixth (n =19), and seventh 

grades (n = 16) during the current follow-up study.  Participants were identified by their parents 

as 74% as Caucasian, 12% African-American, 2% Hispanic, and 12% as “other” in the final 
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sample. Demographic data of the 35 students that no longer remain at FSUS was collected in 

order to determine if there was a statistically significant difference between the groups in terms 

of educational achievement.   Students from the Time 1 data collection to the Time 2 data  

 collection were lost due to moving out of the area and/or changing schools.  

 
 
Table 4 

Demographics: Frequency and Percent

 Time 1, 2004 

 

(N =99) 

N 

                         

Percent            

     Time 2, 2009 

                     N 

(N = 59) 

            Percent 

Gender Male 49 49                28 47.5 

 Female 51 51                31 52.5 

Race Caucasian 72 72               44 74.6 

 African 

American 

11 11              7 11.9 

 Pacific 

Islander 

2 2              1 1.7 

 Other 15 15             7 11.9 

Grade K  33                                              33                               5th             24 40.7 

 1st  36  36                                6th             19 32.2 

 2nd  30  30                              7th             16 27.7 
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Eleven homeroom teachers participated during the Time 1 data collection by completing 

Gifted Rating Scale Forms on their participating students.  Language Arts teachers of the 

participants from the Time 2 data collection were designated to complete their students’ Gifted 

Rating Scale Forms, as suggested by the Research Coordinator of FSUS.  The Language Arts 

Teachers are most familiar with their students’ work in all of their subject areas (G. Habib, 2008, 

personal communication).  The seven participating Language Arts teachers were different 

teachers than those who completed the forms on their students in 2004.  All teachers had 

completed their master’s degree in education and were certified teachers of Florida.   

Instruments 

The Gifted Rating Scales. 

The Gifted Rating Scales (Pfeiffer & Jarosewich, 2003; Appendix A) is a published, validated and 

reliable teacher completed instrument that includes a Preschool/Kindergarten Form (GRS-P) for 

ages 4:0 to 6:11 and a School Form (GRS-S) for ages to 13:11.  GRS-P and GRS-S forms were 

used during Time 1 and only GRS-S forms were used during Time 2.   

The GRS is based on a multidimensional model of giftedness that incorporates the MMG 

(Ziegler & Heller, 2000) and the typology that appears in the U.S. Department of Education Report, 

National Excellence: A case for Developing America’s Talent (Ross, 1993).  The GRS scales 

measure Intellectual Ability, Academic Ability, Creativity, Artistic Talent, and Motivation.  

Motivation is not considered as a type of giftedness but rather an important predictor of outstanding 

performance.   

Administration and Scoring.  Each of the five scales includes 12 items that are rated on a 9-point 

scale, divided into three ranges: 1-3 Below Average, 4-6 Average, and 7-9 Above Average.  The 

GRS-P includes five scales with a total of 60 items that reflect characteristics supported in research 

as indicators of giftedness.  In addition to the aforementioned scales measured, the GRS-S includes 

a measure of Leadership, which yields a total of 72 items for the six scales.  Three scales were 

completed by teachers for the current study, which include Intellectual Ability, Academic Ability, 

and Motivation. The GRS is not a timed instrument; teachers can complete the form in 

approximately 10 minutes or less.  Standard scores are derived from raw score totals on each scale.  

The GRS manual (Pfeiffer & Jarosewich, 2003) provides a table to convert raw score totals to T 

scores, which has a mean of 50 and has a standard deviation (SD) of 10.  The T scores were 

computed based on each age group and thus age adjusted so that the classificatory ages may be 
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applied across age bands. The manual provides guidelines for classifying the GRS scores based on 

nationally stratified age-based norm groups.  Each student’s score is represented by a T score and 

cumulative percentage.  T score ranges correspond to four classifications of giftedness ranges, 

which include a Very High Probability (T score = 70+), a High Probability (T score = 60-69), a 

Moderate Probability (55-59), and a Low Probability (Below 55). 

Standardization. A Standardization sample for the GRS-P and a Standardization sample for the 

GRS-S were collected from across the United States to match the U.S. census by ethnicity and by 

parent education level.  Three hundred and seventy five children ages 4:0-6:11 were rated by their 

teachers on the GRS-P.  This group was stratified within five 6-month age bands.  Six-hundred 

children, ages 6:0-13:11were rated by their teachers on the GRS-S.  This sample was stratified 

within eight 12-month age bands from 6:0-13:11.  Each age band was split by gender. 

Reliability.  High levels of internal consistency ensure that the scale items assess the same 

construct. The internal consistency of the GRS-P and the GRS-S was found to be impressively high, 

ranging from .97 to .99 for the six GRS-S scales.  Test-reliability coefficients were computed for 

both the GRS-P and the GRS-S.  The GRS-P scales show good to excellent consistency over time, 

with reliabilities for 6-year olds ranging from .95 for Artistic Ability to.97 for Intellectual Ability, 

Academic Ability, and Creativity.  The GRS-S also showed good to excellent consistency over 

time, with correlations ranging from .83 on the Artistic Ability Scale to .97 on the Intellectual 

Ability Scale.  Both the internal consistency of the GRS-P and GRS-S for teacher ratings within 

each scale and across time is good to excellent.  Adequate consistency is shown across different 

teachers’ ratings of the same student.  

Validity  Concurrent Validity. The GRS-P and GRS-S also demonstrated excellent validity.  

Coefficient alphas ranged from .97 to .99.  The GRS scale was found to be strongly correlated to 

giftedness with other instruments (Floyd & Bose, 2003; Pfeiffer & Jarosewich, 2003), 

demonstrating concurrent validity. Significant correlations have been found between the GRS-S 

and WISC-IV, (Wechsler, 2003), GRS-S and Wechsler Individual Achievement Test, Second 

Edition (WIAT-II; Wechsler, 2002; Margulies & Floyd, 2004), and the GRS-P and the WPPSI. 

GRS scale scores also discriminated children identified as gifted from children identified as not 

gifted (Margulies & Floyd, 2004). 

Kaufman Brief Intelligence Test, Second Edition (K-BIT-2)   



 

69 

The Kaufman Brief Intelligence Test (Kaufman & Kaufman, 2004;Appendix B) is a “brief, 

individually administered measure of the verbal and nonverbal intelligence of a wide range of 

children, adolescents, and adults, spanning the ages of 4 to 90 years” (Kaufman & Kaufman, 

2004, p.1).  The K-BIT-2 measures two distinct cognitive abilities through two scales- 

Crystallized and Fluid.  By including both verbal and nonverbal subtests (most previous brief 

intelligence tests focused on one or the other), the K-BIT-2 is able to measure two different skill 

areas, which allows the examiner to assess verbal-nonverbal discrepancies as is done with the 

Wechsler scales.   

Standardization.  The K-BIT-2 independently established norms based on a national 

standardization sample selected to match U.S. census data.   

Reliability.  High reliability and validity have been found.  Split-half internal consistency 

reliability estimates across the entire age range were high, ranging from .88 to .98.  Test-retest 

stability estimates for the IQ Composite with four age samples ranged from .92 to .95 (Kaufman 

& Kaufman, 2006; Homack & Reynolds, 2007).  Excellent split-half reliability coefficients are 

also reported for the K-BIT composite as well as the subtests (Homack & Reynolds, 2007). 

Validity. Kaufman and Kaufman report a correlation coefficient of .75 between the K-BIT 

Composite IQ scores and full-scale IQ scores on the Wechsler Adult Intelligence Scale.  The 

coefficients provide strong support for strong support for the construct validity of the K-BIT.   

Stanford Achievement Test Series, Ninth (1996) and Tenth Editions (2005) 

Administration and Scoring. The Stanford Achievement Test Series are norm-referenced 

achievement tests covering grades K – 12, which assess reading, mathematics, and language. The 

series consists of two levels of the Stanford Early School Achievement Test (SESAT) covering 

grades K through the first half of grade 1. The Stanford Achievement Tests (SAT) consist of 

eight levels covering the second half of grade 1 through the end of junior high school.  The 

Stanford reading subtest measures reading vocabulary and comprehension; the mathematics 

subtest measures problem solving and mathematics procedures; and the language subtest 

includes composing and editing. The multiple-choice subtests cover reading, mathematics, 

language, spelling, study skills, listening, science, and social science.  The SAT is available as a 

complete battery (two forms), a basic battery, or an abbreviated battery. All sections of the SAT 

are group administered.  
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Various types of scores utilized in the Stanford 10 have different uses and yield different 

uses and yield different types of information.  Scores that are used include raw scores, scaled 

scores, percentile ranks, stanines, and grade equivalents.  Hartcourt Assessment created Stanford 

10 to Stanford 9 percentile rank to percentile rank conversion tables to assist educators with 

interpreting student –level NRT. Scaled scores are used in the current study to represent 

Achievement. 

Standardization.  The SAT 10 provides updated content from the SAT 9 that reflects national and 

state standards, curriculum, and educational trends of the beginning of the 21st century.  For 

example, the SAT10 mathematics subtests were developed to reflect the National Council of 

Teachers Mathematics (NCTM) Principles and Standards for School Mathematics (2000).  The 

goal of the revision was to provide an update in content to better align the test with the current 

curriculum trends, to update the normative information in order to make comparisons more valid, 

and to revise the aesthetic appearance of the test to make it look more engaging and relevant to 

students.  

The SAT 9 was normed on approximately 250,000 students from 1,000 school districts 

across the United States.  School districts were chosen based on a stratified cluster sampling 

design that included variables such as geographic region, SES, and ethnicity. The scores reported 

on the Stanford are normal curve equivalents; these are standard scores with a mean of 500 and 

an SD of 21.06.  The SAT 10 was normed in 2002 with a large sample of the nation’s K-12 

student population. Since the stability of SAT scores over time will be examined, Table 5 shows 

how SAT increases in score as each grade level increases. 
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Table 5 
Scaled SAT score of Percentile Ranks for Total Reading 

Percentile 

Rank 

     Grade        

 K 1 2 3 4 5 6 7 8 9 10 11 12 

              

90 529 618 653 672 683 691 709 719 727 736 746 757 760 

 

75 498 587 627 648 659 670 687 697 704 714 726 736 738 

 

50 468 554 597 621 630 644 661 669 680 689 702 707 709 

 

25 446 520 566 594 602 619 636 641 653 662 676 679 681 

 

10 429 491 538 572 579 597 613 617 629 640 654 656 658 

 

     
 
Reliability. The reliability coefficients show that the Stanford 10 is reliable based on a high 

degree of internal consistency.   The Kuder-Rischardson Formula 20 (K-R20) coefficients were 

in an acceptable range of the mid .80s to .90s for most tests and subtests of interest for the 

current study.  The alternate-forms coefficients from equating of the Form S and From T sample 

for the multiple choice assessment were in the .80s for the Total Reading and Total Mathematics.  

The reliability of performance tests ranged from .61 to .88 and the interrater consistency was 

very high. 

Validity  

 Content Validity.  The content of the SAT was examined through a review and 

comparison of the Stanford 9/10 Compendium of Instructional Objectives with the objectives of 

their schools’ or school districts’ curriculum.  For the majority of the test forms, the completion 

rates were in the   90s.  Evidence of criterion related validity was reported in the forms of the 

item statistics, including median p-values and bilateral correlations, means, and standard 

deviations of scaled scores, and correlations between ninth and tenth editions. 

 Construct Validity.  Construct validity was established with the Otis Lennon School 

Ability Test, which demonstrated interrelationships between school achievement and ability, 

multiple choice subtests at adjacent grade levels, which demonstrate the continuity of the content 

being measured across different levels.    
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Procedure 

Approval from the Florida State University Internal Review Board (IRB) and the Florida 

State University Developmental Research School was obtained in the Spring of 2008 for Time 2 

data collection (Appendix C).  A re-approval form from the IRB was obtained in August of 2009 

(Appendix D).  Teacher and parental consent (Appendix E and F) and child assent (Appendix G) 

was obtained for Time 2 data collection during the Fall of 2008 and Spring of 2009.  IRB 

approval and consent for Time 1 data collection was obtained in the Fall of 2004. Consistent 

with a prospective, developmental research paradigm, a parent could decide to withdraw their 

permission for their child’s continued participation at any time.  

Homeroom teachers of students in kindergarten, first, and second grades completed GRS 

Record Forms on all students in their class in which parent informed consent was obtained 

during Time 1 data collection.  Ratings from the Intellectual Ability, Academic Ability, and 

Motivation scales were used in the current study.  The GRS-P was administered for those 

students who were younger than 6:11 in 2004.  The remainder of the GRS forms administered 

during Time 1 were GRS-S Forms.  No GRS-P forms were administered in 2009 since all 

students were older than 6:11.  The parent letter of informed consent (Appendix H) explained 

that the study is longitudinal in nature and that the researchers are interested in following their 

child’s academic development over the course of time that they attend the FSUS Lab School. 

The letter specified that bi-annually, individual and/or group achievement test scores and grades 

from report cards will be routinely collected from the students’ cumulative folder and that it is 

anticipated that the Primary Researcher will propose one or more measures to be added in later 

years to provide additional information on the students’ ability profile.  

Parents of the children who participated in the 2004 study were mailed and sent home a 

current letter of informed consent (Appendix F) which reiterated information that was provided 

in the original letter and informed parents of additional data that would be collected and 

measures that would be administered.  Prospective participants were given the option of 

returning the consent forms via mail, using the self-addressed envelope provided by the Primary 

Researcher, or returning the consent form to their student’s teacher.  The research coordinators of 

FSUS (Mr. Habib and Mr. Trafford) collected the consent forms from the teachers that chose not 

to return the forms to the primary investigator using the self-addressed envelopes provided.   
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Teacher completion of the Gifted Rating Scale Forms (Appendix A) followed the same 

procedure as the 2003-2004 data collection.  Language Arts teachers of FSUS student 

participants were contacted during the beginning of the Fall 2008 school year and were provided 

a brief summary regarding the present research; they were told that students in their classes had 

the option to continue as participants in the current study.  Language Arts teachers were provided 

a copy of the GRS Record Form to be completed on each of their participating students towards 

the end of the school year (April, 2009).  The primary researcher reviewed the GRS-Forms with 

the teachers and was available to answer questions.   

The Kaufman Brief Intelligence Test, Second Edition (K-BIT-2; Appendix B) was 

administered to participating students during the same time period (April 2009) that the GRS 

Forms were completed by the students’ teachers at Time 2.  The K-BIT-2 was not administered 

during at Time 1 (2004).  The primary investigator of the study individually administered the 

cognitive measure to all participating students.  She has extensive training in test administration 

from an accredited School Psychology Program and had been cleared with a background check 

before entering.  The K-BIT-2 was administered in accordance with directions in the examiner’s 

manual in a quiet room, designated for research.  The researcher was blind in her administration 

of the cognitive measure; she was unaware of the student’s ability level and previous GRS scores 

from Time 1 data collection.  A script (Appendix G) was used while introducing the research and 

while providing the child assent form (Appendix G) to ensure identical procedure to each 

participant.  As outlined in the child assent form, the participant was provided the option to 

discontinue testing if at any point during the administration the participant expressed discomfort.  

Assent forms and K-BIT-2 protocols were assigned numbers after the administration and were 

stored in a locked filing cabinet.   

The principal investigator collected electronic copies of the standardized group 

achievement test scores (SAT-9/10 scores) and report cards from the school principal.  Average 

scores on report cards and achievement tests for each year will be used for statistical analyses. In 

examining the stability of achievement scores or student’s developmental progression over time, 

GPA and SAT-9/10 scores for the past four years will be taken into account.  An average score 

of the students’ core subjects (Math, Language Arts, Science, and Global Studies) for the year 

will be yielded from the participants’ report card scores.  A total average score of the past five 

years will also be yielded.   



 

74 

Statistical Analyses 

Prior to the analyses, all variables were examined for missing values, assumptions of normality 

and linearity, skewness and kurtosis, and univariate and multivariate outliers.  

“The power of a statistical test is the probability that it will yield statistically significant 

results” (Cohen, 1969).  In other words, the power of a statistical test of a null hypothesis is the 

probability that it will result in the conclusion that the researched phenomenon exists.  The 

power of a statistical test depends on the significance criterion, the reliability of the sample 

results, and the effect size (Cohen, 1969).   

Determining that a result is significant may lead to mistakenly rejecting the null 

hypothesis.   Professional practitioners and the lay public may believe that research results are 

important when in fact they are not, without examining the magnitude of results.  Effect size 

(ES) is a statistic used to determine the magnitude of a research result instead of merely the 

significance (Newton & Rudestam, 1999).  The effect size does not specify the degree to which 

the groups differ, but instead the amount of difference that is expressed in standard-deviation 

units.  The advantage of standard-deviation units is that effect sizes calculated on different 

measures within the same study or across studies have the same meaning (Newton & Rudestam, 

1999). 

Thus, the statistical power becomes relevant when the null hypothesis is false.  

Hypothesis tests in the general linear model are, for the most part, expressed in terms of the F 

distribution.  The shape of the noncentral F distribution depends on the degrees of freedom of the 

numerator and denominator and the extent to which the null hypothesis can be thought of as a 

multiplicative function of the sample size and effect size (Maxwell, 2000).  With use of multiple 

regression, the statistical power of a test depends on the three parameters of the noncentral F 

distribution, including the numerator degrees of freedom, denominator degrees of freedom, and 

noncentrality parameter (Cohen, 1988).  The number of predictor variables, the sample size, and 

the type of effect being tested determine the numerator and denominator degrees of freedom 

(Maxwell, 2000). 

Cohen specifies conventions about typical effect sizes and defines such effects in regression 

analysis in terms of  f2 .  Sample size can be defined as: 

N = 7.85/f2 + p-1 
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As such, small, medium, and large effect sizes correspond to f2 values of .15, .2, and .35 (Cohen, 

1988).  In considering the effect size for correlation coefficients, small, medium, and large effect 

sizes correspond to r values of .1, .3, and .5.  For multiple regression, small, medium, and large 

effect sizes correspond to R2 values .2, .5, and .8 (Cohen, 1969).   

In order to have a power of .80 to detect small, medium, and large effects of a single predictor 

(p), the sample sizes are defined as:  

Small: N = 392 + p 

Medium: N =52 + p 

Large: N = 22 + p 

The minimum number of subjects required to conduct multiple regression analyses was 

first determined for the current study.  Green (1991) provides a “rule-of-thumb” that estimates 

minimum sample size as a function of effect size as well as the number of predictors.  In 

determining the number of subjects needed for a study, one must consider the number of 

predictor variables.  Loss of power may be substantial when the ratio of number of subjects to 

number of variables becomes smaller than 15 (Newton & Rudestam, 1999).  Typically multiple 

and stepwise regression requires that the minimum ratio of valid cases (subjects) to independent 

variables be at least 5 to 1. The preferred ratio is 50 cases per independent variable. A caution 

should be added to the interpretation of the analysis and validation analysis should be conducted 

if the 50 cases per independent variable is not met (Green, 1991). For the current study, the 

largest number of predictor variables for the multiple regression analyses was p = 3.  These 

predictor variables include Academic Ability, Intellectual Ability, and Motivation.  Since there 

were 99 participants for Time 1 and 59 participants for Time 2, requirement for a minimum ratio 

of cases to independent variables was satisfied. However, the ratio of 50 to 1 case was not 

satisfied.  Caution was therefore added for the interpretation of the analysis. 

Since literature notes a discrepancy between sample sizes required for the three different 

levels of effect size and may be inconsistent with Cohen’s guidelines for zero-order correlations, 

and the ratio of 50 to 1 cases was not satisfied, a computerized power analysis was also used.  

G*Power (Erdfelder, Faul, & Buchner, 1996) computes power values for given sample sizes, 

effect sizes, and alpha levels apriori, as well as post hoc. The power ranged from .47 to .68 for 

the multiple regression and stepwise multiple regression, which represent small to medium 
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effects for power (based on G*Power). The effect for power for the multiple regression with an 

interactive model was large (1). 

The present study examined the concurrent validity between teacher ratings and achievement 

by: 

       1. a) Establishing correlations between teacher ratings (GRS1 Intellectual Ability, Academic 

Ability, and Motivation) from 2004 and the criterion measure of student achievement from 2004 

(Time 1).   

           b) Establishing correlations between teacher ratings (GRS2 Intellectual Ability, Academic 

Ability, and Motivation) from 2009 and the criterion measure of student achievement from 2009 

(Time 2). Grade point average (GPA) was used to represent student grades for the year.  An 

average of the math and reading section represented scores on the SAT-9/10. 

The concurrent validity between teacher ratings and cognitive ability was examined by: 

      2. a). Establishing correlations between teacher ratings (GRS2  Intellectual Ability, Academic 

Ability, and Motivation) from 2009 and the criterion measure of student cognitive ability (K-

BIT-2) from 2009 (Time 2). 

Statistical Test applied to examine concurrent validity: 

Pearson Product Moment Correlations were calculated to test Hypothesis 1 & 2.  Correlations 

were calculated for each of the GRS scales rated in relation to the criterion measures of interest.  

The predictive validity of teacher ratings was examined by: 

3. Determining the amount of variance explained by GRS1 Intellectual Ability, Academic 

Ability, and Motivation (Time 1) in predicting student achievement (GPA and SAT10 

scores, Time 2) five years later. 

4. Determining the amount of variance explained by GRS1 Intellectual Ability, Academic 

Ability, and Motivation (Time 1) in predicting cognitive ability (K-BIT-2 scores, Time 2) 

five years later. 

Statistical Test applied to examine predictive validity: 

Multiple regression analyses were conducted to test Hypothesis 3 & 4. 

The third set of research question examined the stability of student achievement scores and 

teacher ratings by: 

5. Determining the amount of change in student SAT-9/10 scores at multiple time points 

over time. 
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Statistical Test applied to examine the stability of student achievement over time: 

Longitudinal Data Analysis (LDA), also known as growth modeling was conducted to test 

Hypothesis 5.  The following will provide a brief overview of the purpose of LDA since it is not 

as well known as the previous analyses. 

The latent growth model is a special type of multilevel model for hierarchical data.  The current 

student achievement data classifies as hierarchical data because the students are 1) observed over 

time and 2) have repeated measures (SAT9/10 and GPA 2004, 2006, 2007, 2008, and 2009) that 

are nested within each individual (Hser, Chou, Messer, & Anglin, 2001).  Scores from each 

student are unlikely to be independent, which should be taken into account in the statistical 

analysis.   

A latent growth model appears more suitable than a repeated measures Analysis of Variance 

(ANOVA) because results will provide the variance in scores over time, while taking into 

account individual changes in student growth at each time point.  The ANOVA would assume 

that there are no variations at each time point for each student.  The growth model instead is 

representative of a Mixed Model ANOVA, which accounts for variations, or covariance in scores 

for individual students over the years (such fluctuation would be expected in elementary school 

students). 

6. Establishing correlations between teacher ratings (GRS1;Time 1) of Intellectual Ability, 

Academic Ability, and Motivation in 2004 and teacher ratings (GRS2;Time 2) of 

Intellectual Ability, Academic Ability, and Motivation in 2009.   

Statistical Test applied to examine the stability of teacher ratings: 

A Pearson-product moment correlation matrix was derived in order to assess the relationship 

between GRS1 teacher ratings and GRS2 teacher ratings from Time 1 to Time 2.  Hypothesis 7 

was tested by examining the correlations between the dimensions from 2004 and 2009. 

The diagnostic accuracy of the GRS five years after initial completion was examined by: 

7. Determining the extent to which the GRS1 correctly classified students to their 

membership category five years later, based on scores on the K-BIT-2 (the outcome 

criterion measure). 

Statistical Test applied to examine the diagnostic accuracy of the GRS: 

The correct classification method and the receiver operating curve (ROC) analyses were applied 

to test Hypothesis 7.  Students were classified as gifted in 2004 by obtaining a GRS1 T score of 
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60 or above on Intellectual Ability or Academic Ability.  According to the GRS classification 

system, students who obtain a T score of 60 or above have a High Probability of being gifted 

(Pfeiffer & Jarosewich, 2003).  Cuts-scores for gifted in 2009 were represented by students who 

obtained an IQ score of 120 or above on the K-BIT-2.  The K-BIT-2 categorized the gifted 

students as those who scored in the range of 120-125, 125-130, or 130 and above.   

The ROC analysis graphically depicts the diagnostic accuracy of the GRS by graphing the 

sensitivity and specificity of the GRS and derives a likelihood ratio.  The receiver operating 

curve is a comparison of two operating characteristics (true positives and false positives) as the 

criterion changes.  The ROC analysis also serves to produce an effect size for the classification 

(Hsu, 2003; Sweets, 1988).   

The following are the four possible classifications based on the test criterion (GRS1) and the 

outcome criterion (K-BIT-2).   

a) Valid positive (hit), also known as sensitivity (SE). The GRS assigned the child to the 

gifted classification (GRS score 60 and above), referred to as the positive classification, 

which was confirmed by a score of 120 or above on the K-BIT-2 (the criterion measure).  

The child was identified as gifted in 2004 and stayed gifted, based on the K-BIT-2 in 

2009. 

b) False positive (false alarm), also referred to as the likelihood ratio (LR+). The GRS 

assigned the child to the gifted classification, but was not be confirmed by the K-BIT-2 

(criterion measure).  The child was identified as gifted in 2004, but was classified as not 

gifted by the K-BIT-2 in 2009. 

c) False negative (miss).  The GRS assigned the child to the not gifted classification 

(negative classification), which was not confirmed by the K-BIT-2 (criterion measure).  

The child was identified as not gifted in 2004, but was identified as gifted in 2009. 

d) Valid negative (correct rejection), also referred to as specificity (SP).  The GRS assigned 

the child to the not gifted classification, which was confirmed by the K-BIT-2.  The child 

was identified as not gifted by the GRS in 2004 and was identified as not gifted by the K-

BIT-2 in 2009.   

8. Determining if the GRS adds predictive explanatory power to group achievement scores 

(SAT9/10). 
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Statistical Test applied: 

Two multiple regression analyses were conducted.  The first examined the strength of the 

relationship between SAT score in 2004 and SAT score in 2009.  The second regression 

analysis added the GRS to the model in order to determine if the strength of the model 

increased with the addition of GRS. 

The influence motivation has on cognitive ability and achievement will be examined by: 

9. Determining if the relationship between cognitive ability and achievement varies 

according to the value of motivation. 

Statistical Test applied to examine the role of motivation:  

Multiple regression analysis with an interactive model was used to test Hypothesis 9.  The 

regression equation derived included a “product term”, indicating a conditional multiplicative 

relationship between cognitive ability and achievement (Aiken & West, 1999). The p-value 

provided indicates the level of significance for the product term.  If the product term is 

significant, one would conclude that the hypothesized interaction exists.  
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CHAPTER 4 

RESULTS 
 
 
 
 
 

Preliminary Analyses 

This chapter presents the results of the analyses including a demographic description of the 

sample, the means and standard deviations of the main variables, and the hypotheses and results 

for each of the research questions originally proposed.  

First, demographic data of the 35 students that no longer remain at FSUS (dropout group) 

was reviewed in order to determine if there was a statistically significant difference between the 

groups in terms of race, gender, and educational achievement.  T-tests determined that no 

significant differences were found between the non-dropout group and the dropout group.   

A power analysis was conducted in order to determine if the sample size was adequate to 

accept the outcome of the statistical tests.  The power ranged from .47 to .68 for the multiple 

regression and stepwise multiple regression, which represent small to medium effects for power. 

The effect for power for the multiple regression with an interactive model was large (1).  

Examination of skewness and kurtosis revealed univariate normality for teacher ratings 

for the three dimensions of giftedness on the GRS, achievement measures, and on the cognitive 

measure.  Scaled scores were used during all analyses.  Means, standard deviations, and ranges 

for the GRS, SAT, and K-BIT-2 are reported for Times 1 and 2 in Table 6.  Mean scores and 

standard deviations on the GRS ranged from 49.71 (Academic Ability Ability; Time 2) to 53.06 

(Motivation; Time 1) and 7.22 (Academic Ability; Time 2) to 14.86 (Motivation; Time 1), 

respectively.  All Time 1 GRS1 standard deviations and ranges were greater than those of Time 2 

GRS2 standard deviations and ranges, especially for Motivation (14.86, 18-99 for Time 1 and 

9.50, 26-71 for Time 2).  The mean score and standard deviation for the SAT during Time 1 

(2004) was 552.92 and 51.20 and was 675.31 and 36.52, respectively for Time 2.  K-BIT-2 full 

scale scores ranged from 78-132, with a mean of 103 and a standard deviation of 10.5. 
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Table 6 
Means, Standard Deviations, and Ranges for Time 1 (2004; N=99) and Time 2 (2009; N=59) 

Measure   M 

 

SD Range 

    

Intellectual      Time 1 

                          

51.89 9.76 32-73 

                        Time 2 50.47 

 

8.69 31-71 

Academic       Time 1 52.32 

 

10.83 30-98 

                        Time 2 49.71 

 

7.22 32-67 

Motivation      Time 1 53.06 14.86 

 

18-99 

                        Time 2 50.20 9.50 

 

26-71 

SAT-9             Time 1 552.92 51.20 

 

443-664 

SAT-10           Time 2 675.31 37.52 

 

612-782 

KBIT-2           Time 2    

                        Full 103 10.2 78-132 

 

                        Verbal 105 

 

10.0 69-126 

                  Non-verbal 101 11.8 73-132 

    

 
 
Examination of intercorrelations, means, and standard deviations of the Time 1 and Time 2 GRS 

teacher ratings revealed that scores were similar to those obtained for the GRS standardization 

sample were are significant p < .01.  Intercorrelations of the current sample for the GRS 

Intellectual Ability, Academic Ability, and Motivation scales, ranged from r = .60 (Motivation 

and Academic Ability) to r = .92 (Academic Ability and Intellectual Ability; Table 7).  All Time 

2 GRS2 intercorrelations were higher than Time 1 GRS1 intercorrelations, with the exception of 

the intercorrelation between Motivation and Intellectual Ability (.65 for Time 1 and .63 for Time 
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2).  The range of intercorrelations for the standardization sample was r = .77 (Motivation and 

Intellectual Ability) to r = .95 (Academic Ability and Intellectual Ability).  

 
 
Table 7 
Intercorrelations between GRS Dimensions and Correlation Matrix for Time 1 and 2 GRS 

(N=59) 

 GRS1 
Intellectual 

GRS1 
Academic 

GRS1 
Motivation 

GRS2 
Intellectual 

GRS2 
Academic 

GRS2 
Motivation 

GRS1 

Intellectual 
 

 
 _ 

     

GRS1 

Academic 
 

 
.84** 

 
_ 

    

GRS1 
Motivation 
 

 
.65** 

 
.60* 

 
_ 

   

GRS2 
Intellectual  
 

 

.32* 

 

.39** 

 

.33** 

 
_ 

  

GRS2 
Academic 
 

 

.34** 

 

.38** 

 

.35** 

 
.92** 

 
_ 

 

GRS2 
Motivation 

 

.15 

 

.18 

 

.32* 

 
.63** 

 
.66** 

_ 
 
 

Note *Correlations are statistically significant: p <  .05.  ** Correlations are statistically 
significant: p < .01. 
Black highlights = Intercorrelations for GRS1 

Grey highlights = Intercorrelations for GRS2  
Black = Correlations between Time 1 and 2 GRS 
 
 

Concurrent Validity 

To examine the concurrent validity of teacher ratings on the GRS, correlations were 

calculated between the GRS scales of Intellectual Ability, Academic Ability, and Motivation and 

the respective criterion measures (achievement for Times 1 and 2 and cognitive ability for Time 

2).  Pearson product moment correlation coefficients were calculated between each dimension of 

giftedness and the construct of interest. In assessing the magnitude of the relationships, r ≤ .10 

will represent a weak relationship, r = .30 - .49 represents a moderate relationship, and r ≥ .50 

will represent a strong relationship amongst the variables (Glass & Hopkins, 1984; Cohen, 
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1969).  Results addressing each portion of research questions 1 and 2 and their respective 

hypotheses are presented below.    

Research Question 1: What is the relationship between teacher ratings (GRS Intellectual 

Ability, Academic Ability, and Motivation) of elementary school students and student 

achievement (report card scores and SAT-10 scores)?  

a) What is the relationship between teacher ratings (GRS1) and student achievement during 
Time 1 (2004)? 
 

b) What is the relationship between teacher ratings (GRS2) and student achievement during 

Time 2 (2009)? 

Hypothesis 1: Teacher ratings will correlate positively with student achievement during Time 1 

and Time 2.  The correlation between the teacher ratings of Academic Ability and GPA will be 

highest.  Correlation coefficients for Intellectual Ability, Academic Ability, and Motivation and 

SAT9/10 scores are expected to be similar to those correlation coefficients obtained between the 

GRS-S scales and measures of academic achievement obtained for the standardization sample 

(Pfeiffer and Jarosewich, 2003). 

 In order to examine the first research question, achievement was represented by GPA and 

SAT scores.  GPA was calculated by averaging academic subject areas in math, science, 

language arts and social studies.  Grades ranging from A+ to F- were coded as 1 through 13, 

respectively.  After analyses were completed, it was realized that coding by letter grades with 

equal intervals would not account for the difference in score between scores with + and minus 

attached to the value.  GPA was re-coded by numerical value, ranging from 0 to 4.0 to ensure 

that interval values produced similar results.  Results remained relatively equivalent when both 

forms of coding were compared when used in the analyses.  Performance on an achievement test 

was represented by scale scores on the Total Reading and Total Math sections of the SAT9/10.  

As indicated in Table 8 and 9, there were positive and significant correlations (p < .01) 

between the majority of teacher ratings on the GRS and achievement for Time 1 and Time 2.  

Correlation coefficients ranged from r = .18 (Intellectual Ability and SAT; Time 1) to r = .56 

(Intellectual Ability and SAT; Time 2).  All correlation coefficients were significant (p <.01), 

other than the relationship between the dimension of Intelligence and SAT during Time 1 and the 

relationship between the dimension of Motivation and GPA (r = .24) during Time 2.   
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As anticipated, the highest correlation coefficient for Time 1 was between the teacher 

rating of Academic Ability and GPA (r = .55), which supports the hypothesis.  All other 

correlations during Time 1 ranged from r = .18 (Intellectual Ability and SAT) to .51 (Motivation 

and GPA).  The highest correlation coefficient for Time 2, however was between the teacher 

rating of Intellectual Ability and SAT (r = .56), not between Academic Ability and GPA.  This 

result did not support the proposed hypothesis.  Amongst the correlation coefficients of GRS2 

teacher ratings and GPA for Time 2, the relationship between Academic Ability and GPA was 

higher than that of Intellectual Ability and GPA (r = .28) and Motivation and GPA (r = .24).  All 

other correlations during Time 2 ranged from r = .28 (Motivation and SAT) to r = .55 (Academic 

Ability and SAT) and were significant at the p < .01 level.   

Concurrent GRS teacher ratings and achievement correlations were unexpectedly 

inconsistent from Time 1 to Time 2, specifically between Intellectual Ability and SAT.  The 

relationship between GRS Motivation and SAT was the only correlation that remained relatively 

stable from Time 1 to Time 2.  Post-hoc correlations between the GRS1 and SAT Time 1 were 

computed for Grade 2 (Table 10).  Compared to GRS and SAT correlations for all grades in 2004 

(the entire sample), correlations between GRS1 and SAT for Grade 2 were higher.   

Correlation coefficients between teacher ratings and achievement for Time 1 and Time 2 were all 

lower than the correlation coefficients yielded in the standardization sample that examined the 

relationship between GRS teacher ratings and scores on the Total Composite of the WIAT-II.  

Correlation coefficients between the GRS Intellectual Ability, Academic Ability, and Motivation 

scales and the WIAT-II Total Composite Scores ranged from r = .53 (Motivation) to r = .64 

(Academic Ability).  Similar to the standardization sample, however, the correlations between 

GRS Motivation teacher ratings and achievement test scores were lowest for Time 1 and Time 2.   
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Table 8 

Time 1 Correlations Between GRS1 2004 and Achievement 2004 (N = 99) 

GRS1 GPA Time 1  SAT Time 1 WIAT-II  WIAT-II 

   Word Reading Numerical 

Operations 

 

 

Intellectual Ability 

 

.45** 

 

.18 

 

.16 

 

.21 

     

Academic Ability .55** .29* .32* .29 

     

Motivation .51** .28* 

 

.23 .24 

Note *Correlations are statistically significant: p <  .05.  ** Correlations are statistically 

significant: p < .01. 

Note- WIAT-II correlations are from results of the GRS-P Standardization Sample 
 
 
Table 9 

Time 2 Correlations Between GRS2 2009 and Achievement 2009 (N = 59) 

GRS2 GPA Time 2  SAT Time 2 WIAT-II 

Word 

Reading 

WIAT-II 

Numerical 

Operations 

WIAT-II 

Composite 

      

 

Intellectual 

Ability 

 

.28* 

 

.56** 

 

.57** 

 

.43* 

 

.62** 

      

Academic Ability .35* .55** .59** .45* .64** 

      

Motivation .24 .28* .49* 

 

.38* .53** 

Note *Correlations are statistically significant: p <  .05.  ** Correlations are statistically 

significant: p < .01. 

Note- WIAT-II correlations are from the GRS-S Standardization Sample 
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Table 10 

Grade 2 Comparison Correlations Between GRS1 2004 and SAT 2004 

GRS1  

                                      

                                       

                              SAT Time 1     

 

K and 1st Grade  ( n= 69) 

 

 

2nd Grade (n= 30) 

 

Intellectual Ability 

 

           .18 

 

.325 

 

Academic Ability            .29* .41* 

 

Motivation            .28* .53** 

 

Note *Correlations are statistically significant: p <  .05.  ** Correlations are statistically 

significant: p < .01. 

 

Research Question 2: What is the relationship between teacher ratings (GRS2 Intellectual 

Ability, Academic Ability, and Motivation) of elementary school students and cognitive ability 

(K-BIT-2) during Time 2 (2009)?  

Hypothesis 2: The GRS2  scores will correlate positively with full scale scores on the K-BIT-2.  

The correlation between teacher ratings of Intellectual Ability and cognitive ability will be 

highest. Correlation coefficients for Intellectual Ability, Academic Ability, and Motivation are 

expected to be similar to those correlation coefficients obtained between the GRS-S scales and 

measures of Intellectual Ability obtained for the standardization sample (Pfeiffer and Jarosewich, 

2003). 

Cognitive ability was represented by Full, Verbal, and Nonverbal IQ Scale scores on the 

K-BIT-2.   According to Table 11, Pearson product moment correlation coefficients between 

GRS2 teacher ratings and K-BIT-2 ranged from r = .08 (Motivation and Verbal IQ) to r = .37 

(Intellectual Ability and Full Scale IQ).  There were positive and significant correlations between 

Full Scale IQ scores and the GRS teacher ratings of Intellectual Ability (r = .37; p < .05) and 

Academic Ability (r = .35; p < .01), which represents a moderate strength of the relationship 

(magnitude).  Correlations between Verbal IQ and Intellectual Ability (r = .32), Nonverbal IQ 

and Intellectual Ability (r = .28), and Nonverbal IQ and Academic ability (r = .28) were also 

positive and significant.  As expected, correlations between GRS Intellectual Ability and Full 

Scale IQ were strongest, representing a moderate effect.  Correlations between the Intellectual 
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Ability and Academic Ability scales and IQ were stronger than those between the Motivation 

and IQ.  No significant correlations were found between the teacher ratings of Motivation and 

IQ.   Results are similar to values obtained for the standardization sample; however, not as strong 

as predicted.  Correlations between the GRS and WISC-IV ranged from r = .29 to .53 for the 

standardization sample, while the correlations obtained between the GRS and K-BIT-2, for this 

study ranged from r = .084 to .37. 

 
 
Table 11 
Time 2 Correlations Between GRS2 and K-BIT-2 (N = 59)  

 Verbal IQ Nonverbal IQ Full Scale IQ 

 

 

Intellectual Ability 

 

.32* 

 

.28* 

 

.37** 

    

Academic Ability .25 .28* .33* 

    

Motivation  .08 .15 .14 

    

Note *Correlations are statistically significant: p <  .05.  ** Correlations are statistically 

significant: p < .01. 

 
 

In conclusion, positive and significant correlations were found between the GRS teacher 

ratings and the criterion measures of achievement and cognitive ability when examining 

concurrent validity.  These findings generally support the original hypotheses for research 

questions 1 and 2.  It is important to note, however that results were inconsistent from Time 1 to 

Time 2 when examining the relationship between GRS and achievement (GPA and SAT).  

Although the majority of the correlation coefficients were positive and statistically significant, 

there were some relationships that were weak.  In addition, correlation coefficients for the 

current sample were weaker than that of the standardization sample for both achievement and 

cognitive ability, in relation to GRS teacher ratings.    

Predictive Validity 

Research Question 3: Do teacher ratings (GRS1 Intellectual Ability, Academic Ability, and 

Motivation scores) of early elementary students predict student achievement (GPA and SAT10) 

scores five years later?   
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Hypothesis 3: Teacher ratings of Intellectual Ability, Academic Ability, and Motivation will 

predict student achievement.  Academic ability will have the strongest relationship with GPA.  

Intellectual ability will have the strongest relationship with SAT9/10 scores.   

Research Question 4: Do teacher ratings (GRS1 Intellectual Ability, Academic Ability, and 

Motivation scores) in early elementary school predict cognitive ability (K-BIT-2) five years 

later? 

Hypothesis 4: Teacher ratings of Intellectual Ability, Academic Ability, and Motivation will 

predict cognitive ability five years later.  Intellectual Ability will have the strongest relationship 

with cognitive ability.  

 Table 12 presents Pearson product moment correlations between GRS1 teacher ratings of 

Intellectual Ability, Academic Ability, and Motivation at Time 1 (2004) and the outcome 

measures of GPA, SAT-10, and K-BIT-2 at Time 2 (2009).  Significant correlations from Time 1 

to Time 2 were between Motivation and GPA (.27), Intellectual Ability (.27), Academic Ability 

(.30), and Motivation (.27) and SAT-10, and Academic Ability and K-BIT-2 (.30).  The strength 

of the relationships between teacher ratings and the outcome measures from 2004 to 2009 were 

moderate. 

 
 
Table 12  
Correlations between Time 1 GRS1 teacher ratings and Time 2 GPA, SAT, and K-BIT-2 

GRS1 Time1 GPA Time 2 SAT Time 2 K-BIT-2 Time 2 

 

 

Intellectual Ability 

 

.10 

 

.27* 

 

.25 

    

Academic Ability .08 .30* .30* 

    

Motivation  .27* .27* .21 

    

Note *Correlations are statistically significant: p <  .05.   
 
 

Standard multiple regression analyses were performed to determine if Time 1 GRS1 

teacher ratings predict Time 2 GPA, SAT10, and K-BIT-2 scores, five years after initial teacher 

ratings using the GRS1.  The predictor variables were represented by GRS1 Intellectual Ability, 

Academic Ability, and Motivation and the criterion variable was either SAT10 scores, GPA, or 
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K-BIT-2 scores. Stepwise multiple regression was completed post-hoc in order to 1) find the 

most parsimonious set of predictors that are most effective in predicting the criterion variable 

and to 2) reduce the amount of multicollinearity of the predictor variables.  Analyses were 

performed using SPSS.   

 Multiple regression analysis between GRS1 teacher ratings (Intellectual Ability, 

Academic Ability, and Motivation) and GPA Time 2 revealed that the model did not predict 

GPA in 2009.  Table 13 shows that the model R2 of .09, which reflects the overall strength of the 

relationship between the predictor variables and GPA, was not statistically at the .01 level F(3, 

50) = 1.65, p = .189.  The R2
 indicates that approximately 9% of the variance of GPA in the 

sample can be accounted for by the combination of GRS teacher ratings of Intellectual Ability, 

Academic Ability, and Motivation.  When further examining the contribution of each of the 

variables, it is shown that GRS1 teacher ratings of Motivation in 2004 is the only variable that 

significantly predicted GPA in 2009, (t = 2.10, p = .041) when p < .05.  Stepwise multiple 

regression also showed that teacher ratings of Motivation was significantly related to GPA in 

2009 F(1, 52) = 4.29, R = .26, β = 2.76, p = .04 when p < .05.  The R2 of .07 indicates that 7% of 

the variance of GPA in the sample can be accounted for by GRS teacher ratings of Motivation.  

The strength of the relationship (between Motivation and GPA), however, is weak since R2 is 

<.2.  Therefore, the hypothesis that GRS1 2004 teacher ratings for Intellectual Ability, Academic 

Ability, and Motivation predict GPA in 2009 is not supported.  In addition, teacher ratings of 

Motivation, rather than Academic Ability, had the strongest relationship with GPA.   
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Table 13 
Multiple Regression Analysis for GRS1 in 2004 Predicting GPA in 2009 (N=59) 

GRS1 R R2 ∆ in  

R2 

 

β F value p 

 

Overall Model 

 

.30 .09 .09  1.65 .18 

 

Intellectual     .13  .62 

 

Academic    .02  .91 

 

Motivation    .38  .04* 

 

Note *Correlations are statistically significant: p <  .05. 

 
 

Multiple regression analysis between GRS1 teacher ratings (Intellectual Ability, 

Academic Ability, and Motivation) and SAT revealed that the model did not predict SAT in 

2009.  Table 14 shows that the model R2 of .10, which reflects the overall strength of the 

relationship between the predictor variables and SAT, was not statistically significant at the .05 

level F(3, 50) = 2.01, p = .124.  R2
  indicates that approximately 10% of the variance of SAT in 

the sample can be accounted for by the combination of GRS teacher ratings of Intellectual 

Ability, Academic Ability, and Motivation.  When further examining the contribution of each of 

the predictor variables, none predicted SAT in 2009 to a significant extent.  

Stepwise multiple regression, however, indicates that teacher ratings of Academic Ability 

was significantly related to SAT in 2009 F(1, 52) = 5.35, R = .30, β = .306, p = .02 when p < .05. 

The R2 of .09 indicates that 9% of the variance of SAT in the sample can be accounted for by 

GRS teacher ratings of Academic Ability.  The strength of the relationship (between Academic 

Ability and SAT), however, is weak since R2 is < .2.  Therefore, the hypothesis that GRS1 2004 

teacher ratings for Intellectual Ability, Academic Ability, and Motivation predict SAT in 2009 is 

not supported.  In addition, teacher ratings of Academic Ability, rather than Intellectual Ability, 

had the strongest relationship with SAT. 
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Table 14  

Multiple Regression Analysis for GRS1 in 2004 Predicting SAT in 2009 (N=59) 

GRS1 R R2 β F value p 

 

Overall Model 

 

.32 .20  2.01 .12 

 

Intellectual    .00  .97 

 

Academic   .22  .37 

 

Motivation   .15  .39 

Note *Correlations are statistically significant: p <  .05. 

 
 
 In conclusion, the combination of Intellectual, Academic Ability, and Motivation GRS1 

teacher ratings in 2004 do not predict SAT and GPA, five years later (in 2009).  When the 

individual GRS scales are examined, Motivation teacher ratings predicted GPA scores and 

Academic Ability teacher ratings predicted SAT (five years later) to a significant extent, but the 

strength of the relationships are weak.  Academic Ability did not have the strongest relationship 

with GPA and Intellectual Ability did not have the strongest relationship with SAT, which does 

not support the hypothesis. 

Multiple regression analysis between GRS1 teacher ratings (Intellectual Ability, 

Academic Ability, and Motivation) and cognitive ability revealed that the model did not predict 

K-BIT-2 in 2009.  Table 15 shows that the model R2 of .09, reflecting the overall strength of the 

relationship between the predictor variables and K-BIT-2, was not statistically at the .01 level 

F(3, 52) = 1.88, p = .142.  The R2
 indicates that approximately 9% of the variance of K-BIT-2 

scores in the sample can be accounted for by the combination of GRS teacher ratings of 

Intellectual Ability, Academic Ability, and Motivation.  When further examining the 

contribution of each of the GRS1 predictor variables, none of the individual variables 

significantly predicted K-BIT-2 scores in 2009.   

However, Academic Ability was found to predict K-BIT-2 to a significant extent when 

analyzed with stepwise multiple regression F(1, 54) = 5.60, R = .30, β = .30, p = .02 when p < 

.05.  The R2 of .09 indicates that 9% of the variance of K-BIT-2 scores in the sample can be 

accounted for by GRS teacher ratings of Academic Ability.  The strength of the relationship 

(between Academic Ability and K-BIT-2), however, is weak since R2 is < .2.  Therefore, the 
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hypothesis that GRS1 2004 teacher ratings for Intellectual Ability, Academic Ability, and 

Motivation predict K-BIT-2 scores in 2009 is not supported.  In addition, teacher ratings of 

Academic Ability, rather than Intellectual Ability, had the strongest relationship with the K-BIT-

2.   

 
 
Table 15 

Multiple Regression Analysis for GRS1 in 2004 Predicting K-BIT-2 in 2009 (N=59) 

GRS1 R R2 β F value p 

 

Overall Model 

 

.31 .09  1.89 .14 

 

Intellectual    .07  .79 

 

Academic   .32  .19 

 

Motivation   .07  .67 

 

Note *Correlations are statistically significant: p <  .05. 

 
 
Research Question 5: How stable is student achievement over time? 

Hypothesis 5: Scores on the SAT will increase linearly over time for individuals, but there will 

be variability in scores between students.  Score trajectories amongst students are expected to be 

similar.   

A form of Hierarchical Linear Modeling, Longitudinal Data Analysis (LDA) was used to 

examine repeated measures of SAT scores over time for the same students.  The two levels of 

LDA allow for an examination of the change in SAT score for individuals (within-unit change 

over time) from year to year and allow for an examination of scores between individuals 

(interunit differences in change) from year to year (Bollen & Curran, 2006; Singer & Willett, 

2003). It was hypothesized that scores on the SAT would increase linearly over time for 

individuals, but that there would be variability in scores between students.  Despite a difference 

in scores from one student to another, their score trajectories were expected to be similar.   

 Intercepts and slopes for the individual differences in score were first obtained.  For the 

outcome variable of SAT, mean scores were derived for each individual so that they could be 
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compared.  The first level examined the mean change in SAT score within individuals (intraunit 

differences) over each year (from 2004 to 2008) by using the model equation: Y = P0 + P1* 

Time + Error.  At study entry, the average score was 538.76 and the mean change (increase) in 

score over each year was 39.28.  The mean score at study entry and the mean increase in score 

for individuals over the years was significant p < .0001. 

The second level examined the difference in scores between individuals (interunit 

differences; P0 =B00 +R0) and difference in score trajectories between individuals over the 

years (P1 = B10 + R1).  In other words, the first equation examines how the scores between 

individuals vary from year to year when R0 is considered a random effect.   The second equation 

examines how the slope between individuals is varying from year to year when R1 is considered 

a random effect. The estimated standard deviations for R0 and R1 are 27.78 and 1.94, 

respectively. The variances of both R0 and R1 were not significant (p > .500).  The non-

significant variance component estimate for R0 suggests that there are no significant variations 

in initial scores between students.  In addition, the non-significant variance component 

estimation for R1 (1.93, p > .500) indicates that slope does not vary between students. In other 

words, there is no intra-individual variability in the rate of growth.  Students appear to be 

increasing at about the same rate (39.28 per unit of time).   

However, the significance level was further examined after intra-class correlations (ICC; 

an indication of the proportion of variance due to between versus within subjects) were 

calculated.  Time had a non-significant ICC of .002, meaning .02% of the variance of SAT 

growth rate can be attributed to differences between people.  The intercept, however had an ICC 

of .30, suggesting that thirty percent of the variance in SAT scores at any given point were due to 

differences between students.  However, R1 was not significant; there were no significant 

differences in the slope between individuals over the years.  Since R1 was not significant, it was 

removed from the model.  The model was therefore re-fitted with only one random effect, R0 in 

Level 2.  The estimated standard deviation for R0 was 23.03.  R0 was significant (p < 

.0001).  When considering ICC and therefore eliminating R1 from the model equation, variations 

between individuals were significant at each year.   

When ICC is taken into account, the hypothesis is supported.  Although there are 

significant differences between individuals’ scores from year to year, their trajectory (slope) over 

the years is similar.   
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Research Question 6: What is the relationship between teacher ratings (GRS1) of early 

elementary school students in 2004 and teacher ratings (GRS2) of elementary school students in 

2009? 

Hypothesis 6: Teacher ratings of Academic Ability, Intellectual Ability, and Motivation in 2004 

will correlate positively with teacher ratings of Academic Ability, Intellectual Ability, and 

Motivation in 2009.  Correlations between Intellectual Ability in 2004 will correlate highest with 

teacher ratings of Intellectual Ability in 2009. 

A Pearson-product moment correlation matrix was used to assess the relationship 

between GRS1 teacher ratings and GRS2 teacher ratings from Time 1 to Time 2.  Table 3 

presents the correlation coefficients between teacher raters from Time 1 to Time 2, which range 

from r = .15 (Intellectual Ability and Motivation) to r = .39 (Intelligence and Academic Ability).  

These correlations evaluate student status based on the GRS in 2009, as well as teacher 

perception of student status in 2009.  All correlation coefficients were significant (p <.01), other 

than the relationship between GRS2 Motivation and GRS1 Intellectual Ability and between GRS2 

Motivation and GRS1 Academic Ability.  Teacher ratings of Academic Ability in 2004 correlated 

highest with teacher ratings of Intellectual Ability in 2009 (r = .39).  Although it was anticipated 

that teacher ratings of Intellectual Ability in 2004 would correlate highest with teacher ratings of 

Intellectual Ability in 2009, the high correlation between Intellectual Ability and Academic 

Ability are not a surprise due to their high intercorrelations in the standardization sample.  The 

hypothesis that teacher ratings from 2004 would correlate positively with teacher ratings from 

2009 is therefore, for the most part supported because of the significant correlations yielded. 

Predictive Utility of the GRS 

Research Question 7: What is the diagnostic accuracy of the GRS five years after initial 

completion?  

Hypothesis 7: The proportion of students correctly classified in each category will be lower than 

that of the diagnostic accuracy examined concurrently in the standardization sample. 

Research Question 8: Does the GRS add predictive explanatory power, above-and-beyond 

information from group achievement test scores at Time 1, to later academic success at Time 2? 

Hypothesis 8: The GRS will add predictive explanatory power to group achievement scores 

(SAT9/10).  SAT Time 1 scores, however, will explain a greater proportion of the variance of 

SAT10 Time 2 scores than GRS1 scores. 
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In order to examine Research Question 7, four diagnostic efficiency statistics were 

computed to provide multiple perspectives on the diagnostic accuracy of the GRS (valid positive, 

false positive, false negative, and valid negative).  The criterion measure of cognitive ability (K-

BIT-2) categorized students as gifted based on a cut-off score of 120.  Values on the K-BIT-2 

were originally set to categorize students as gifted who scored in the range of 120-125, 125-130, 

or 130 and above.  However, due to the low frequency of students scoring within those ranges, 

the current analysis classified students as gifted who scored above 120 on the K-BIT-2.  Since 

only three participants received scores that were set ≥ to 120 (scores of 122, 127, and 133), the 

diagnostic efficiency was also examined for participants who received a K-BIT-2 full scale score 

that was ≥ 110.  A total of 18 students (N = 59) scored ≥ 110.  The GRS1 cut score in 2004 was 

set at a T score ≥ 60. Figure 1 presents the number of students who scored under and over a 

GRS1 T score of 60 and those students who scored over 110 and 120 on the K-BIT-2 in 2009. 

 
 

 
Figure 1. Students Who Classified as Gifted Based on GRS Scores  

 
 
The following reports the percentage of students classified in each classification category (see 

Table 16).   

a) Valid positive (hit), also known as sensitivity (SE). The GRS1 assigned 36 students to the 

positive classification of gifted in 2004 (GRS1 score 60 and above on Intellectual Ability, 

99 GRS1

36 ss  ≥ 60

22 have KBIT-2 
scores 

14 missing KBIT-
2 scores

63ss ≤ 60 37 have KBIT-2 
scores

26 missing KBIT-
2 scores

2 ss ≥ 120  

9 ss ≥ 110 

2 ss ≥ 120  

5 ss ≥ 110  
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or Academic Ability, or Motivation).  Twenty-two out of the 36 students had K-BIT-2 

scores in 2009.  Only two students among the 22 were confirmed as gifted in 2009 by 

receiving K-BIT-2 scores ≥ 120.  Nine students among the 22 were confirmed as gifted 

by receiving K-BIT-2 scores ≥ 110.  In other words, 9.1% (sensitivity) of the students 

were identified as gifted in 2004 and remained gifted in 2009 when K-BIT-2 scores ≥ 120 

were used.  The percentage of students identified as gifted in 2004 by the GRS1 and 

remained gifted in 2009 increased to 40.9% (sensitivity) when the cut-score for K-BIT-2 

was ≤ 110.  

b) False positive (false alarm), also referred to as the likelihood ratio (LR+). Among the 22 

students who were classified as gifted in 2004 by obtaining a T score over 60 on the 

GRS1, 20 of those students were not classified as gifted in 2009, based on K-BIT-2 scores 

of  ≥ 120.  Ninety percent of the 22 students were incorrectly classified as gifted in 2004.  

When the K-BIT-2 cut-score of  ≥ 110 was used, 13 students among the 22 (59.1%) were 

incorrectly classified as gifted in 2004 by the GRS1.  

c) False negative (miss).  The GRS1 assigned 63 students to the not gifted classification 

(negative classification) in 2004.  Thirty-seven of those students had K-BIT-2 scores in 

2009.  Five percent (2 students) of those students were “missed” (classified as gifted) in 

2009 based on K-BIT-2 scores that were ≥ 120. Thirteen percent (5 students) of those 

students were “missed” (classified as gifted in 2009) based on K-BIT-2 scores that were 

≥ 110.  

d) Valid negative (correct rejection), also referred to as specificity (SP).  Ninety-four percent 

(35 out of 37 students) received a GRS score ≤ 60 in 2004 and received a K-BIT-2 score 

≤ 120 in 2009.  When the K-BIT-2 cut-score was ≤ 110, 86.5% (32 out of 37 students) of 

the students received a GRS score ≤ 60 and a K-BIT-2 score ≤ 110.  The specificity of 

the GRS is therefore excellent due to the high percentages yielded.   

As hypothesized, the proportion of students correctly classified was lower than that of the 

standardization sample.  The sensitivity and specificity for the current sample ranged from .045 

and .059, respectively when K-BIT-2 scores were in the range of 120-125, .045 and .000 

between scores of 125 and 130, and.000 and .000 between the scores of 130 and 135 (Table 17).  

The sensitivity and specificity of the standardization sample, using full scale WPPSI-III IQ as the 

criterion measure was .67 and .87 for scores 115-120, .73 and .65 for scores between 120-125, 



 

97 

.77 and .68 for scores between 125-130, and .73 and .65 for scores ≥ 130 (when the GRS T score 

was set as 60 and above) when examined concurrently.    

 
 
Table 16 

Correct Classification Percentages (N = 59) 

K-BIT-2 Valid + (SE) Valid – (SP) False + 

(LR) 

False - 

     

≥110 40.9 86.5 90.9 13.5 

     

≥ 120 9.1 94.6 59.1 5.4 

 

 
 
Table 17 

Sensitivity and Specificity of GRS1 with the K-BIT-2 as the Criterion Measure 

K-BIT-2 Full Scale 

IQ Range 

K-BIT-2 Full Scale 

IQ Score 

 

Sensitivity Specificity  

 110-120 110 

 

.31 .14 

 111 

 

.22 .14 

 112 

 

.18 .11 

 114 

 

.18 .08 

 117 

 

.13 .05 

 119 

 

.09 .05 

120-125 122 

 

.04 .05 

125-130 127 

 

.04 .00 

130-135 133 

 

.00 .00 
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A Receiver Operating Curve (ROC curve) was used as a graphical plot of the sensitivity 

(true positives) versus the specificity (false positives).  The ROC analysis for the GRS scales 

performed above chance, but not to a significant extent when the K-BIT-2 cut-score was ≥120.   

The Area Under the Curve (AUC) is a type of effect size (Hsu, 2002; Swets, 1988).  The 

estimated AUC was .62 (SEM = 0.07, p = .133) with a 95% confidence interval of .46 to .77.  In 

other words, 62% of students in a population who are gifted based on scores on the GRS1 ≥ 60 

would be classified as having scores on the K-BIT ≥ 120 five years after the GRS was originally 

administered.  Figure 2 depicts that the ROC falls above the diagonal-line, which represents 

chance level prediction.  As hypothesized, the GRS-S did predict K-BIT-2 scores five years after 

initial administration, but to a lesser extent than the GRS-P predicts WPPSI-III scores 

concurrently.  

 
 

 
Figure 2. ROC Curve of Sensitivity and Specificity of GRS 

 

 

http://en.wikipedia.org/wiki/Graph_of_a_function�
http://en.wikipedia.org/wiki/Sensitivity_(tests)�
http://en.wikipedia.org/wiki/Specificity_(tests)�
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Research Question 8: Do GRS teacher ratings add predictive explanatory power, above and 

beyond achievement test scores to predict later academic success? 

Hypothesis 8: The GRS will add explanatory power to the achievement test scores (SAT Time 

1).  However, the SAT Time 1 will account for more of the variance of SAT Time 2 than will the 

GRS. 

In order to determine if teacher ratings add predictive explanatory power, above and 

beyond achievement test scores to predict later academic success, multiple regression analyses 

were used.  The first multiple regression analysis examined the relationship between Time 1 

SAT achievement scores in 2004 and Time 2 SAT achievement scores in 2009.  The second 

multiple regression analysis added GRS1 Intellectual Ability, Academic Ability, and Motivation 

teacher ratings (predictor variables) in order to determine if the teacher ratings improved the 

predictive ability of the model.   

The first regression analysis revealed that Time 1 SAT scores significantly predicted 

Time 2 SAT scores, F(1, 51) = 77.48, p < .001.  As shown in Table 18, R2 for the model was .60, 

and the adjusted R2 was .59. SAT Time 1 explains 60% of the variance for SAT Time 2.   

The model remained significant F(2, 51) = 19.38, p < .001 when GRS1 (2004) teacher ratings 

were added to the model, but the change in R2 was only .01.  In other words, the GRS teacher 

ratings only added 1% of the variance explained in predicting SAT Time 2 scores. As seen by 

Table 18, R2 for the model was .60.  Although the hypothesis is partially supported because the 

GRS teacher ratings added value to achievement scores in predicting SAT Time 2 scores, the 

value added by the GRS1 is not significant, nor to the degree expected.     

 
 
Table 18 

Multiple Regression Analyses for 2004 SAT1and GRS1 Predicting SAT2 in 2009 (N=59) 

Predictor 

Variable 

     R R2 ∆ in R2 β F value p 

 

 

Overall Model 1 

(SAT1) 

 

 

   .77 

 

.60 

   

77.48 

 

.000** 

 

SAT1    .77  .000** 
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Table 18 Continued 
Multiple Regression Analyses for 2004 SAT1and GRS1 Predicting SAT2 in 2009 (N=59) 

Predictor 

Variable 

     R R2 ∆ in R2 β F value p 

 

 

Overall Model 2 

(SAT1 plus 

GRS1) 

 

   .78 .62 .01  19.38 .000** 

Note *Correlations are statistically significant: p <  .01. 
 
 

Moderating Relationship 

Research Question 9: Does motivation moderate the relationship between cognitive ability and 

achievement? 

Hypothesis 9: Motivation will moderate the relationship between cognitive ability and 

achievement. 

Multiple regression analysis with an interactive model was used in order to determine if 

the relationship between achievement and cognitive ability is influenced by the construct of 

motivation.  It was hypothesized that achievement and cognitive would have a significant 

relationship, but the magnitude of this effect would depend on the impact of the GRS2 2009 

Motivation variable.  As motivation increases, for example, the relationship between 

achievement and cognitive ability should become stronger.  

Achievement was represented by the independent variables of SAT10 and GPA in 2009.  

Cognitive ability was represented by the dependant variable of the K-BIT-2 in 2009.  In allowing 

for an interaction between Achievement (SAT10 and GPA) and GRS Motivation, product terms 

were added as third and fourth variables (SAT10 and Motivation and GPA and Motivation) to 

the usual additive model.    

The overall model for the multiple regression analysis with an interaction of motivation 

was significant at the .05 level F(5, 44) = 4.63, p = .002.  Table 19 indicates that R2 is .345, 

which reflects the overall strength of the relationship between SAT, GPA, SATxMotivation, 

GPAxMotivation and the K-BIT-2.  Thirty-four percent of the variance of the K-BIT-2 scores in 

the sample can be accounted for by the independent variables in the model.  As shown in Table 

19, when further examining the contribution of each of the predictor variables, including the 
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interaction between achievement and motivation, none of the variables had a significant 

relationship with K-BIT-2 scores.  Although there are non-significant findings for each of the 

predictor variables, including the interaction variables, it is important to consider that the 

interaction between SAT and Motivation and the variable of Motivation represent the highest β 

standardized coefficients.    

 
 

Table 19 

Multiple Regression Analysis with an Interactive Model (N=59) 

GRS1 R R2 ∆ in R2 β F value p 

 

Overall Model 

 

.58 .34 .000  4.63  

 

GPA    .23  .72 

 

SAT    .99  .15 

 

Motivation 

 

   1.5  .48 

MotivationXGPA    .063  .92 

       

MotivationXSAT    1.8  .47 

       

Note *Correlations are statistically significant: p <  .05. 

 
 

When the relationship between achievement (GPA and SAT10) and cognitive ability (K-

BIT-2) were examined, both the overall model and the individual variables were significant for 

the multiple regression analysis, p, < .05 F(2, 47) = 11.78, p = .00.  The R2 of .33 indicates that 

approximately 33% of the variance of the K-BIT-2 scores in the sample can be accounted for by 

GPA and SAT10 scores.  Table 20 shows that there were significant relationships between GPA 

and K-BIT-2 scores (t = 2.30, p = .02) and SAT10 and K-BIT-2 scores (t = 4.17, p = .00) in 

2009, when p < .05.  When motivation was added to the model, the overall model and the 

individual variables of SAT and GPA were significant for the multiple regression analysis, p < 

.05 F(3, 46) = 7.78, p = .00 (Table 21).  Thirty-four percent of the variance on the K-BIT-2 

scores in the sample can be accounted for by GPA, SAT10, and Motivation teacher ratings.  
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Table 21 shows that significance levels were identical in the above model for GPA and SAT.  A 

significant relationship between Motivation and K-BIT-2 was not found.    

 
 
Table 20 

Multiple Regression Analysis for Achievement Predicting Cognitive Ability, 2009 (N=59) 

Variable R R2 β F value p 

 

Overall Model 

 

.57 .33  11.78 .00** 

 

GPA   .27  .02** 

 

SAT   .49  .00** 

 

Note *Correlations are statistically significant: p <  .05. 

 
 
Table 21 

Multiple Regression Analysis for Achievement and Motivation Predicting Cognitive Ability, 2009 

(N=59)  

Variable R R2 ∆ in R2 β F value p 

 

Overall Model 

 

.58 .34 .01  7.79 .00** 

 

GPA    .27  .02** 

 

SAT    .49  .00** 

 

Motivation    .05  .65 

Note *Correlations are statistically significant: p <  .05. 

 
 

When adding the interaction between achievement and motivation to the above 

mentioned regression analysis, the product term did not increase the strength of the relationship 

between the independent variables and cognitive ability. The relationship between GPA and K-

BIT-2 scores decreased from a significance level of t = 4.17, p = .024 to a non-significant level 

of t = .34, p = .72 .  SAT decreased from a significance level of t = 2.32, p = .00 to a non-

significant level of t = 1.45, p = .15, when the product terms were added to the model.  
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Therefore, the hypothesis was not supported since the interaction term failed to reach 

significance, p = .92 (MotivationXGPA), p = .47 (MotivationXSAT).   
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CHAPTER 5 

DISCUSSION 
 
 
 
 
 

Findings reported in the results section are discussed below.  The discussion of findings are 

organized by the research questions and hypotheses examined in the study, including concurrent 

validity, predictive validity, stability of student achievement, predictive utility, and moderating 

relationship.  The following sections will address the accuracy of teacher ratings of intellectual 

ability, academic ability, and motivation in predicting the constructs of interest (achievement and 

cognitive ability).   The findings, as they relate to the Gifted Rating Scales in predicting the 

criterion measures (GPA, SAT, and K-BIT-2) will also be addressed.   

Before proceeding to the primary research question of interest (predictive accuracy of 

teacher ratings), descriptive statistics were examined, and Research Questions 1 and 2 were 

examined to ensure that there were significant concurrent relationships between teacher ratings 

and the constructs of interest.  Findings that were likely to impact the remainder of the research 

questions are addressed, followed by a discussion of the results for each research question 

examined.  

Preliminary Analyses 

Upon examination of the means, standard deviations, ranges and intercorrelations for the 

current study, a large difference between Time 1 and Time 2 scores on the GRS were found.  All 

Time 1 GRS1 ranges and standard deviations were greater than the Time 2.  Time 2 scores were 

collected five years after Time 1 scores.  Although there could be many explanations for this 

observation, according to previous research, the age of participants at Time 1 may have 

influenced this discrepancy (Mantzicopolous, 2000; Roedell, 1989; Fatouros, 1986).  Children 

were in kindergarten, first, and second grades during Time 1, which represent (especially 

kindergarten and first) critical developmental periods.  As sited in Chapter 2, IQ  (cognitive 

ability) does not become a stable construct until the child is at least six years old (Humphreys, 

1985); however, scores become increasingly stable by age 9 and continue to develop until the 

age of 17 (Lohman & Korb, 2006).  Previous longitudinal studies have shown that assessments 
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administered in late kindergarten are more predictive of future educational achievement than 

assessments administered in early kindergarten (Tramontana, Hooper, & Slezer, 1988) 

Developmental research states that qualities in younger children are less defined and 

more globally expressed than that of older children (Kane & Brand, 2006).   Nomination and 

rating accuracy, however, has been shown to improve when teachers rate traits/characteristics 

that are more specific versus global judgments (Hadaway & Schroer, 1992; Fatouros, 1986).  In 

addition, the constructs of academic ability, intellectual ability, and motivation are likely to be 

presented differently in younger children than in older children and may be perceived differently 

by teachers.  Roedell (1989) asserts that early childhood educators may be less familiar with 

indicators of exceptional potential.  Thus, traits other than cognitive ability, such as affective 

style, language ability, and persistence may be valuable in identifying gifts in younger children 

(Moon & Brighton, 2008).   

The higher intercorrelations between GRS scales for Time 2 rather than at Time 1 (with 

the exception of Motivation and Intellectual Ability) supports this concept.  This concept is also 

supported in the current study in that all intercorrelations between GRS scales for Time 2 were 

higher than Time 1.  Furthermore, the majority of research on teacher ratings suggests that the 

ratings become increasingly accurate as children become older.  Therefore, the child’s 

developmental level and the associated perception of the teacher rater may lead to increased 

variation in scores.  

Age also may affect the departure in scores for the construct of motivation.  Motivation 

appears to stand out in the initial descriptive statistics, as well as when examining the concurrent 

and predictive validity of the constructs.  Although all of the GRS standard deviations, ranges, 

and mean scores were higher at Time 1, motivation was exceptionally higher (Table 6).  Unlike 

intellectual and academic ability, motivation is a construct that is more challenging to 

operationally define and measure.  Intellectual ability has been measured by IQ score for 150 

years (Wasserman & Tulsky, 2005) and academic ability has been measured by report card 

scores and achievement tests; however, there is no single widely accepted measure of 

motivation.  Constructs that are more difficult to operationally define result in a larger range in 

scores, especially when children are younger (Hadaway & Schroer, 1992).  At the same time, 

however, when comparing the three constructs amongst each other, motivation is most 

differentiated from intellectual and academic ability.  Motivation may have been more difficult 
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to gauge than intellectual and academic ability, especially during the earlier grades, which 

resulted in a wider range of scores.  

Another interesting finding involving the construct of motivation was that the 

intercorrelation between motivation and intellectual ability was the only intercorrelation during 

Time 2 that was lower than that of Time 1.  Although this finding appears to deviate from the 

trend of the remaining intercorrelations from Time 1 to Time 2, the intercorrelation between 

motivation and intellectual ability also decreased in the GRS standardization sample as children 

became older (the intercorrelation between motivation and intellectual ability decreased from .87 

at age 6:0-7:11 to .78 at age 12:0-13:11).  Children in the current study were similar ages as in 

the standardization sample at Time 1 and Time 2.  One explanation for the intercorrelation 

decrease between intellectual ability and motivation is that there may be a more observable 

difference between intellectual ability and motivation as children develop, which makes the two 

constructs easier to distinguish.      

Concurrent Validity 

Achievement  

As expected, there were positive and significant correlations between the majority of the 

GRS scales and achievement (GPA and SAT scores) during Time 1 and Time 2.   The constructs 

of intellectual ability, academic ability, and motivation therefore have significant concurrent 

relationships with achievement and provide evidence of the GRS’ concurrent validity in the 

current sample.  This finding corresponds with the significant concurrent relationships that were 

found between the GRS-S and the WIAT-II for the standardization sample (Pfeiffer & 

Jarosewich, 2003) and between the Spanish GRS-S and GPA and the Pruebas Puertorriquenas de 

Aprovechamiento (PPAA; Puerto Rico educational achievement test) in a cross-cultural study 

(Rosado, 2008).  Intellectual Ability and Academic Ability on the GRS-S (standardization 

sample) and Spanish GRS-S were found to have the strongest relationships with the WIAT-II 

and GPA and PPAA, respectively.   

  As anticipated, the strongest relationship for GRS and GPA was represented by 

Academic Ability and GPA for Times 1 and 2 in the current study.  With regard to the 

relationship between GRS and SAT, the strongest relationship was found between Intellectual 

Ability and SAT during Time 2, which was predicted.  The only relationship that did not support 
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the hypothesis (research question 1) and the aforementioned previous research was the 

relationship between GRS and SAT for Time 1.  

Despite the hypotheses that were supported (excluding the relationship between 

Intellectual Ability and SAT for Time 2), the GRS teacher ratings and achievement correlations 

were unexpectedly inconsistent from Time 1 to Time 2, especially for GRS Intellectual Ability 

and SAT.  The relationship between GRS Motivation and SAT was the only correlation that 

remained relatively stable from Time 1 to Time 2.   One major difference between Time 1 and 2 

data collection was the five year change in student age/grade.  Due to the observed 

inconsistencies from Time 1 to Time 2, the correlations between the GRS-S and WIAT-II and 

the GRS-P and WIAT-II were compared.  The subtests that were examined on the WIAT-II were 

Word Reading and Numerical Operations since they most accurately reflect the Math and 

Reading portions on the SAT9.      

As shown in Table 8, the only significant correlation between the GRS-P and the WIAT-

II when children were 4:0 to 6:11 was between Academic Ability and Word Reading.  When 

older children were also included in the sample (age ranged from 6:0 to 13:11), all correlations 

between the GRS-S scales and WIAT-II Word Reading, Numerical Operations, and the WIAT-II 

composite score were significant (Table 9).  Post-hoc correlations between the GRS1 and SAT 

Time 1 were computed for Grade 2 (Table 10) in order to determine if significant correlations 

were found for older students who were rated at Time 1.  The correlation between Intellectual 

Ability 2004 and SAT 2004 for the 2nd graders was significant, when the correlation for the 

kindergartener and first graders was not significant.  The higher and significant correlations 

found for students in grade 2, as compared to those students who were in kindergarten and first 

grade suggests that teacher ratings become more accurate as a child develops, when achievement 

tests are used as the criterion measure.   

Once again, research suggests that teacher ratings are less accurate for younger children 

(Mantzicopoulas, 2000).  Possible explanations for this observation include, but are not limited 

to a less objective or critical view of kindergarten and first grade teachers, an inability to provide 

discriminating results of younger children, the challenge of recognizing gifts in younger children, 

or a lack of diagnostic accuracy of the GRS-P in predicting aspects of achievement. Young gifted 

children, for example may display traits such as emotional immaturity, which may mask other 

abilities and preclude teachers from providing higher ratings, despite high intellectual and 
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academic performance (Lee, 1999; Moon & Brighton, 2008; Sankar-DeLeeuw, 1999).  In 

addition, there may be some indicators of achievement that have higher correlations with teacher 

ratings than others indicators of achievement for young children.  For example, verbal ability and 

reading have a higher correlation with teacher ratings and future achievement than do non-verbal 

ability (Lohman, 2005).   

Although the finding that teachers’ rating accuracy appears to increase significantly as 

the children get older is interesting, it is important to keep in mind that additional variables or 

limitations to the current study could be affecting the difference between GRS and SAT Time 1 

and Time 2 correlations.  Such factors and limitations may include the use of the SAT9 and the 

SEAT9 at Time 1, the use of the SAT10 versus the SAT9 at Time 2, and the use of both the 

GRS-S and GRS-P at Time 1, as opposed to the sole use of the GRS-S at Time 2.  In addition, 

the group administration of the SAT as opposed to individual administration of an achievement 

test, especially at such an early age, may impact the reliability and validity of the achievement 

findings (Sattler, 2001) at Time 1.  As sited in Chapter 2, absence of a professionally trained 

administrator prevents optimum interpretation of test results and does not allow for behavioral 

observation of the student during test completion.   Additional research is warranted to explore 

the basis for these observed differences.  

Concurrent Validity: Cognitive Ability 

The positive and significant correlations between the GRS-S scales and the K-BIT-2 

provide evidence for the concurrent validity between teacher ratings of intellectual and academic 

ability and cognitive ability.  As expected, Intellectual Ability represented the highest correlation 

(amongst Academic Ability and Motivation) between all KBIT-2 scales. Intellectual and 

Academic Ability had the strongest relationships with Full Scale scores; the strength of the 

relationships were moderate.   

Although significant correlations between Motivation and the K-BIT-2 were expected, 

these results reflect that of the standardization sample.  This relationship is the weakest with 

cognitive ability, as in the standardization sample.  However, there may be other factors affecting 

the relationship.  The following reviews the role of motivation and suggests an additional method 

for measuring motivation.  Since research suggests that the construct of motivation is associated 

with cognitive ability (Atkinson, 1974), significant correlations were expected.  This association 

can be interpreted as accumulated over-time, such as interest in education, desire for mastery, 
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continued practice, or can be interpreted as how efficiently abilities are applied in a moment of 

time (Sattler, 2004; Lens & Rand, 2000).  If interpreted as the latter, the student’s motivation 

while completing the K-BIT-2 would have needed to be taken into account.  However, teachers’ 

ratings reflected the students’ overall level of motivation as represented by commitment to 

school performance over the course of the year.  Future research should also include ratings of 

the students’ motivation during completion of the cognitive ability test.  Motivation would 

therefore be more accurately operationally defined, differentiated between the type of motivation 

measured, and assess its relationship to the test of cognitive ability more accurately.    

Overall, the correlations between the GRS-S and cognitive ability in the current study are 

similar to results from the standardization sample.  GRS-S scales all had the highest correlations 

with Full Scale scores on the WISC-IV.  In addition, the Verbal Comprehension Index had the 

second highest relationship with Intellectual Ability in the standardization sample, as did 

Intellectual Ability with Verbal IQ in the current study.  The current findings support recent 

research which suggests that verbal ability, specifically letter and word recognition, are most 

indicative of academic achievement in school (Satz & Fletcher, 1982; Lohman, 2005).  These 

findings add to the literature in that teacher ratings of intellectual ability and academic ability are 

moderately associated with Verbal IQ as well.       

Predictive Validity 

Overall, results from this study do not provide evidence of predictive longitudinal 

validity (five years) of teacher ratings, as measured by the GRS in predicting achievement (as 

measured by GPA and SAT) and cognitive ability (as measured by the K-BIT-2).  When 

examined in isolation, however, individual constructs of teacher ratings (GRS scales) were found 

to predict achievement and cognitive ability, but the strength of the relationships was weak.   

Teacher Ratings and GPA 

It was not anticipated that the combined GRS1 2004 teacher ratings for Intellectual 

Ability, Academic Ability, and Motivation would fail to predict GPA in 2009.  However, grades 

in each subject area were combined to yield an overall GPA score.  Strengths and weaknesses in 

each individual subject area may have been suppressed due to the overall GPA score yielded.  

Although teacher ratings in 2004 were not found to significantly predict the construct of overall 

GPA in 2009, this does not imply that teacher ratings cannot predict individual subject areas.    
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Research suggests that teacher ratings become increasingly accurate when they are 

provided singular criteria related to specific areas (Kolo, 1999).  Teachers were provided with 

singular rating criteria that were appropriately operationally defined with the use of the GRS in 

the current study, but teachers were not provided specific subject areas to rate.  In addition, 

research (Kane & Brand, 2006) suggests that individuals show strengths and weaknesses in 

specific areas, especially as children increase in age, which would not be reflected with the use 

of overall GPA as a criterion measure.  Therefore, the constructs of intellectual ability and 

academic ability may predict report card grades when individual subject areas are used as the 

criterion measures, as opposed to overall GPA.  The longitudinal prediction study (The Munich 

Study of Giftedness) reviewed in Chapter 2, for example, found that teachers showed the ability 

to rate their students’ abilities in German, math, and the natural sciences (one and two years 

later) more precisely than a battery of tests of cognitive ability (Heller & Hany, 1986; Perleth & 

Heller, 1994).  A replication study should include an examination of the predictive relationship 

between teacher ratings and GPA in individual subject areas.  

Unlike the combined teacher ratings, the individual construct of Motivation was found to 

predict GPA five years later.  Despite the weak correlation, Motivation, rather than the 

hypothesized Academic Ability, had the strongest predictive longitudinal relationship with GPA.  

Academic Ability was anticipated to predict GPA because the constructs are most similar and the 

concurrent correlation between GPA and Academic Ability was higher than that of GPA and 

Intellectual Ability when examined in a population of Puerto Rican students (Rosado, 2008).  

However, the relationship between Motivation and GPA was not examined in Rosado’s study.  

When intercorrelations were examined in the population of Puerto Rican students, however, 

motivation was found to have elevated concurrent intercorrelations with student academic 

performance (i.e. report card grades).  Previous research does suggest that GPA is a consistent 

concurrent predictor of teacher ratings of task-goal behavior (Schneider, 1999; Schneider, 

Ehrhart & Ehrhart, 2002), which is similar to motivation.  GPA was more significantly correlated 

with the teachers' ratings of task-goal behavior than with their ratings Socio-emotional behavior 

(Ehrhart & Ehrhart, 2002).  

Another explanation for the higher predictive value of motivation, as opposed to 

academic ability is that these constructs share many of the same characteristics. The 

intercorrelation between Motivation and Academic Ability was .60 for Time 1 and .66 for Time 
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2.  Motivation encompasses environmental factors such as persistence, interest in school, and 

encouragement from family (cultural factors), which all affect academic ability (Neisser et al., 

1996).  The role of motivation is a factor that impacts cumulative achievements over time (e.g. 

grade point average; educational achievement; Lohman, 2005b) and is estimated to explain about 

33% of the differences in school results (cognitive ability explains 66%), which can further 

support the finding in the current study (Atkinson, 1974).   

Finally, motivation may represent a construct that has more predictive value in terms of 

educational achievement than other constructs when a child is younger.  The majority of 

longitudinal studies examining future educational achievement based on early elementary school 

data, indicated that assessments performed in later in kindergarten and first grade were more 

predictive than those done in early kindergarten (Tramontana, Hooper, & Selzer, 1988).  The 

only exception to this finding was in the case of assessing achievement motivation.  When 

assessed before the age of 5:5, achievement motivation was seen as more effective in predicting 

third grade achievement.    

Teacher Ratings and SAT 

Academic ability, as opposed to the hypothesized Intellectual Ability, was found to 

explain the most variance in the model and predict SAT and K-BIT-2 score to a significant 

extent. With regard to the accuracy of GRS teacher ratings in predicting SAT, it is important to 

consider the weak concurrent relationship between teacher ratings of Intellectual Ability and 

SAT9 scores.  If the Intellectual Ability teacher ratings had a weak and non-significant 

relationship with SAT9 (.18) concurrently, it is unlikely that that GRS1 Intellectual Ability would 

predict SAT10 scores five years later. The significant concurrent relationship between GRS1 

Academic Ability and SAT9 likely explains why Academic Ability, as opposed to Intellectual 

Ability, was a significant predictor of SAT10 five years later.   

Teacher Ratings and K-BIT-2 

Although intellectual ability had the strongest concurrent relationship with cognitive 

ability, the strength of the relationship between academic ability and cognitive ability was almost 

as strong.  Due to the small difference in these relationships, it is not surprising that teacher 

ratings of GRS1 Academic Ability had the strongest predictive longitudinal relationship with K-

BIT-2 scores.  Furthermore, the significant intercorrelations between Intellectual Ability and 
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Academic Ability (.84 for GRS1 and .92 for GRS2) suggest that teachers may have difficulty 

distinguishing between the construct of Academic Ability and Intellectual Ability.   

The stability of cognitive ability, in addition to the predictive accuracy of teacher ratings, 

should be considered when interpreting the findings.  The rate of change in IQ is most rapid 

during early development (Humphreys, 1985), which is the relative age at which teachers rated a 

number of students during Time 1. Although IQ is generally a stable construct, there is a greater 

change in IQ score as years increase between testing.  As sited in Chapter 2, Lohman and Korb 

(2006) found that 60% of the children whose true score falls in the top 3% at age 9 would not fall 

in that category at the age of 17 (Lohman & Korb, 2006).  With such changes, a weak predictive 

longitudinal relationship between teacher ratings and cognitive ability does not necessarily imply 

that teachers are inaccurate predictors of cognitive ability; the stability of cognitive ability (IQ 

score) is unknown from Time 1 to Time 2.  A measure of cognitive ability, from Time 1 to Time 

2 should be included in future studies.  

In addition, evidence exists suggesting that teachers are better at identifying students 

falling in extreme ranges (high or low), as opposed to those who fall in the average range 

(Sommer, Fink, & Neubauer, 2008).  Prediction that is based on any method or measure is also 

suggested to be more accurate when students fall on the extreme ends (Satz, Taylor, Friel & 

Fletcher).  Based on K-BIT-2 scores in the current study, there were not many children who fell 

in the extreme high or low ranges.  The small number of students falling in the extreme ranges 

could have affected the accuracy of teacher ratings and the strength of predictive accuracy five 

years later.  

Those children who did fall in the extreme ends of achievement and cognitive ability are 

likely to regress towards the mean score of other children (Marsh & Hau, 2002; Phillips, Norris, 

Osmond & Maynard, 2002) on standardized tests.  However, the gap or rank order between low 

and high ability students continues to increase over the years.  The gap between low and high 

achieving students, for example, typically increases exponentially after each additional year in 

school (Sattler, 2001).  Therefore, there may be a large difference between teacher ratings from 

2004 and achievement and cognitive ability from 2009, as students change in rank order.  The 

change in rank order is reflected by scores produced on standardized tests on the criterion 

measure, but not by teacher ratings.  Changes in IQ or on a standardized test reflect changes in 

rank within successive age groups, rather than changes in ability to perform tasks (Lohman & 



 

113 

Korb, 2006).  Although teachers may provide a similar rating for children in 2004 and 2009, the 

differential growth of students, as reflected by percentile rank on standardized tests, may change 

due to the change in score of other students in the sample.  Future research should also examine 

the rank of students based on GRS score in relation to the percentile rank of students on 

IQ/achievement tests.      

Another possibility to explain the weak relationships between the predictor and criterion 

measures in the study is that a prediction period of five years is too long to expect teacher ratings 

and even some standardized measures to remain stable.  The significant correlations found in the 

“gifted” longitudinal studies, that were reviewed in Chapter 2 incorporated prediction periods 

that were less than three years.  These studies evaluated the predictive accuracy of standardized 

measures, not teacher ratings.  The Munich Study of Giftedness, for example, evaluated the 

predictive accuracy of cognitive tests three years after (not five as in the current study) the initial 

predictor data was obtained (Heller & Hany, 1986; Perleth & Heller, 1994).  The criterion 

measure for another study was administered only eight months after the predictor data was 

obtained (Canivez & Gary, 2000).  Although the relationship between the predictor and criterion 

measure was found to be significant, the time interval between assessments was not even a year.   

Another study showed that the predictive relationship between the GSAT-M and IQ 

(predictor variables) and teacher ratings (criterion variable) was moderate after two years, but 

only weak after three years.  The accuracy of prediction decreased from a moderate relationship 

of .43 (between teacher ratings and G-SAT-M score) and .37 (between teacher ratings and IQ) 

for a two year interval to a weak relationship of .17 for a three year interval.  It appears as if the 

additional year decreased the accuracy of prediction.  As such, the five year prediction period in 

the current study may be too long to fairly test the predictive validity of a teacher rating scale. 

Each additional year measured introduces new variables that are likely to affect the strength of 

any predictive relationship.  Not only is this true for teacher ratings, but this concept has been 

shown to occur when examining the relationship between standardized tests across longer 

increments of time (Lohman & Korb, 2006; Sattler, 2001).   

Since research suggests that a prediction period of at least two years is applied (Clemmer, 

Klifman & Bradley, Johnson, 1992; Perleth, Schatz & Monks, 2000), future studies should 

examine the predictive validity of teacher ratings at multiple points in time.  For example, the 

validity should be examined in 6 month increments over a course of five years.  The study should 
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examine to what degree the validity of prediction changes over each time increment and over the 

course of the years. 

Stability of Achievement Scores and GRS Teacher Ratings 

The stability for achievement was measured.  The change in and between individuals’ 

SAT scores, as well as the change in the trajectory between individuals’ SAT scores was 

examined over time.  The purpose was to determine how and if student status changed over the 

five year period of the study. Findings were intended to assist in determining if a discrepancy in 

teacher ratings from Time 1 to Time 2 was due to change in student status or low 

predictive/longitudinal rating accuracy. 

  As anticipated, there was a significant increase in the mean SAT score over time for 

individuals.  This reflects the increase in the mean SAT score between younger and older 

children for the SAT norming sample.  However, the increase in score for the current study is 

greater than that of the norming sample.  While there was a difference in mean score between 

individuals from year to year, the trajectory of their scores did not differ to a significant extent.  

This suggests that the students achieve at a similar rate over time, despite the difference in their 

scores.  Therefore, from Time 1 to 2, student status, relative to his/her peers is not expected to 

change.  The significant increase in SAT score (greater than that of the standardization sample) 

for each student over time may produce a discrepancy in accurate teacher ratings from Time 1 to 

Time 2.  The extent to which individual students changed over time would need to be examined 

in order to ascertain a discrepancy in teacher ratings.    

Although the LDA analysis suggests that SAT mean scores are expected to increase over 

time, this does not convey change in individual student status over time.  Since the mean score of 

all participants was used, there may have been some students in the sample who decreased, 

remained stable, or increased in SAT score, to a significantly greater extent than the remainder of 

the students in the sample.  LDA analysis does not illustrate these individual differences, nor 

convey if the GRS accounted for these differences.  Including the GRS1 and GRS2 in the HLM 

equations would elucidate whether the GRS ratings vary with the change in SAT scores.  Future 

studies should consider including the predictor variable as well as the criterion in the HLM 

analysis.   

Regardless of the stability of SAT scores, the positive and significant correlations 

between GRS1 and GRS2 suggest that teacher ratings of academic ability and intellectual ability 
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do not change to a significant extent over a period of five years. Since the strength of the 

relationship between correlations was moderate, this suggests that student status and perception 

of student status remained relatively stable over time.  However, the moderate strength in 

correlations does not imply that there was no change in student status and that the change did not 

affect the strength of the relationship between GRS1 andGRS2.   

Predictive Utility of GRS 

The results of the diagnostic efficiency statistics suggest that the GRS identifies 

kindergarten, first, and second grade students who will classify as gifted (five years later) in fifth, 

sixth, and seventh grades, at a level greater than that of chance.  The extent to which the GRS 

correctly classifies students as gifted five years later, however, is not significantly greater than 

that of chance. While considering applications of these findings, the test sensitivity and 

specificity must be understood in terms of base rate and the use of appropriate cut-score.  The 

number of participants tested must also be considered before stating that the GRS is or is not an 

efficient method of predicting giftedness in early elementary school students.  

Test sensitivity and test specificity can only increase at the expense of the other (Swets, 

1988).  This concept was observed in the current study.  While the percentage of students who 

were correctly identified as gifted was only 9% (sensitivity), the percentage of students who 

were correctly identified as not gifted was 94.6% (specificity), when the cut-score for K-BIT-2 

was  ≥ 120.  The sensitivity increased to 40.9%, while the sensitivity decreased to 86.5% when a 

cut-score of 110 was applied.  Selecting a score to represent the dividing line between gifted and 

not gifted is somewhat arbitrary and should therefore be chosen based on the practical 

implications and efficiency of the number selected (Pfeiffer & Petscher, 2008).  Since a cut-score 

of 110 improved the percentage of the sensitivity of GRS by 31.8 points and only weakened the 

percentage of the specificity of the GRS by 8.1 points, 110 appears to be a more efficient cut-

score to apply to the population in the current study. 

Irrespective of the aforementioned findings, the most notable consideration in judging the 

veracity of the diagnostic accuracy of the GRS is the restricted range of scores at the higher 

levels of cognitive ability.  The sensitivity was likely deflated because the base rate (prevalence 

rate) of IQ score was low.  The predictive value of a test is affected by the base rate of the 

condition of interest in the population (Glaros & Kline, 1988).  Since the base rate was low, the 

predictive value of a negative test result was greater than the predictive value of a positive result.  
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With so few subjects scoring in the higher range, the diagnostic accuracy of the GRS cannot be 

tested accurately.  Therefore, discussing implications regarding the predictive utility of the GRS 

(based on the diagnostic accuracy findings) would be speculative and unbefitting.   

 Two possibilities for the low base rate is the small sample size and the use of an 

abbreviated measure of intelligence, as opposed to the use of a full battery, such as the WPPSI-

III or the WISC-IV.  As mentioned in Chapter 2, scores on even the best brief intelligence tests, 

such as the K-BIT-2 should be seen as reasonably varying within a range of at least 10 points on 

either side of the obtained score (Kline, 2001).  Although the hypothesis was supported in that 

the proportion of the students correctly classified was lower than that of the standardization 

sample, that proportion was lower than expected.  Using the WPPSI-III in the standardization 

sample, as opposed to the K-BIT-2 in the current sample could also account for the lower 

proportion of students that were correctly classified in the current sample.     

GRS1 teacher ratings added 1% of explanatory power to SAT Time 1 scores in predicting 

SAT scores five years later.  The weaker, yet significant concurrent correlations between GRS1 

and SAT must be considered when interpreting the explanatory power of the GRS1.  As 

discussed above, ratings of younger children (Kindergarten) may be less likely to correlate with 

standardized achievement scores.  The predictive explanatory power of the GRS should therefore 

be examined for a number of age groups before implications of these findings are made.     

Moderating Relationship 

Sample size is an important consideration when interpreting the moderator results.  Six 

variables were included in the model for only 59 subjects.  Although power was deemed 

adequate, it may still have not been enough to yield significant results.  When examining the 

standardized β coefficients, the weight of the interaction between SAT and Motivation is highest.  

Therefore, with a larger sample size, Motivation may moderate the relationship between SAT10 

score and K-BIT-2 score. 

As discussed earlier in this chapter, the relationship between GRS teacher ratings and 

achievement may be suppressed because aggregate scores of GPA and SAT were used.  When 

considering the final research question, the individual subtests and subject areas may have 

varying relationships with IQ.  Motivation may be found to moderate the relationship between 

achievement and cognitive ability depending on the individual subject area used to represent 

achievement.  For example, motivation may have been masked as a moderator because scores of 
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achievement were averaged.  Previous research has shown that motivation moderates the 

relationship between ability and achievement differently for math and reading scores (Pfeiffer & 

Petscher, 2009).  According to Pfeiffer and Petscher (2009), the moderating relationship 

depended on the student’s level of ability and level of motivation.  Pfeiffer and Petscher (2009) 

found that motivation functioned as a significant moderator variable in predicting academic 

achievement, but the moderator relationship was greater for WIAT Reading scores for those with 

low to average intellectual ability, as opposed to the moderating relationship for WIAT Math 

scores.  Thus, motivation may be found to moderate the relationship between achievement and 

cognitive ability when individual subjects or subtests (instead of aggregate scores) are examined 

in the interaction model.    

Using a combination of scores would align with the concept of “g” as representing 

intelligence.  However, more recent theories and research suggest a multidimensional view of 

intelligence.  The MMG (Heller & Perleth, 2000) theory, Renzulli (2004) and Pfeiffer (2002) 

suggest that there are many factors that represent intelligence.  Specific abilities have been 

shown to be more predictive of student achievement than others (Lohman & Korb, 2006).  For 

example, results of Stevenson and Newman’s study (1986) indicated that reading was a better 

longitudinal predictor of achievement than was math.  Furthermore, verbal reasoning ability has 

been found to be the second strongest predictor of achievement (Lohman & Korb, 2006).     

Based on the research discussed in Chapter 2, the general ability index tends to be of 

greater influence during earlier years and specific abilities tend to become differentiated later in 

childhood (e.g. Burt, 1919; Garret, Bryan, & Perl, 1935; Garret, 1946; Kane & Brand, 2006).  

The same concept is true for individuals with lower and higher levels of cognitive ability (Kane 

& Brand, 2006).  Therefore, additional research is warranted to examine the relationship between 

the individual subject areas, teacher ratings, and cognitive ability, especially when the children 

are older.    

Limitations 

A number of limitations were discussed throughout this chapter which should be 

considered in interpreting the results reported.  The following section will provide a brief 

overview of those limitations and introduce limitations that were not reviewed.  

Limitations of the sampling procedures in this study should be considered in the 

interpretation of results and in planning future research.  First, generalization to all students and 
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teachers in the age range examined is difficult because participants were selected from a 

developmental research school and 35% of the students initially in the study in 2004 no longer 

attended the school in 2009.  Although there was not a significant difference between the dropout 

and non-dropout groups in terms of race, achievement, and gender, other factors that were not 

measured could affect results of the current study.  Future researchers will want to employ a 

sample that more closely approximates the general public school population.   

Another limitation is sample size.  A number of the analyses in the study need to be 

interpreted with caution due to the limited number of participants remaining in 2009.  For 

example, with so few subjects scoring in the higher range on the K-BIT-2, the diagnostic 

accuracy/efficiency of the GRS could not be tested and interpreted fairly.  The insignificant 

finding of motivation acting as a moderator between achievement and cognitive ability may also 

be due to the small sample size.  There were six variables in the moderator model, while only 59 

subjects were evaluated.  

Furthermore, participants in the study were representative of three grades at Time 1 and 

Time 2.  Multiple grades were included in the study because there were not an adequate number 

of participants in any one grade.  Developmental differences between grade levels may have 

influenced findings, particularly with children in the earlier grades.  A homogenous sample from 

one grade would have eliminated developmental variables that may have influenced results. 

Grade was not considered when examining the research questions in the study because of the 

inadequate number of participants across grade and age.  For example, the accuracy of rating 

prediction may change based on the child’s grade at initial evaluation.  Such a concept is 

challenging to examine with a small and uneven sample size.  Alternatively, if a large enough 

sample size is available in the future, a number of age bands should be examined.  Based on the 

difference in scores between younger students (kindergarten and first grade) and older students 

(second grade), it would be ideal to examine the accuracy of teacher ratings in predicting 

academic ability and achievement across a number of different age bands.  Future sampling 

procedures should look to obtain an adequate number of subjects across age and grade to ensure 

that comparison of results are valid and reliable. 

Generalizability of the constructs measured is another limitation of the study.  The goal 

of the current study was to determine if teacher ratings of academic ability, intellectual ability, 

and motivation predict the constructs of achievement and cognitive ability.  However, it is 
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difficult to attribute findings to these specific constructs without considering the individual 

measures used in the study, especially with the use of such a small sample size.   Distinguishing 

the validity of teacher ratings from the validity of the Gifted Ratings Scale is challenging to 

differentiate.  Concurrent relationships were compared to that of the GRS-S standardization 

sample to ensure that the relationship between the criterion constructs and teacher ratings 

reflected that of the standardization sample.  

Before examining the predictive validity of teacher ratings, an important step would have 

been to confirm the predictive validity of the specific measure.  Unfortunately, there are no 

teacher rating measures and few cognitive and achievement measures for young children that 

have predictive validity. Single criterion measures were relied on in the prediction strategy; this 

placed sole responsibility on one measure in an effort to identify meaningful relationships 

between predictor-criterion constructs. Future research should incorporate a variety of measures 

for each construct examined; this will increase the likelihood that the construct of interest is 

explored, as opposed to just the measure.  Examining how the individual measure compares with 

other measures which are intended to evaluate the same constructs is warranted.  As such, future 

research should not only evaluate the predictive power of individual measures, but also examine 

if a number of measures combine efficiently to maximize prediction of the same construct.    

Another limitation relating to the measures included in the study is the use of two 

different versions of the same measure for both the GRS and the SAT.  Since 33 students were in 

kindergarten in 2004, the GRS-P and the SEAT9 were administered.  The remainder of the 

students were rated with the GRS-S and were administered the SAT9 in 2004. All students were 

rated with the GRS-S and administered the SAT10 in 2009.  In addition, due to standard 

revisions, the SAT9 was administered in 2004, whereas the SAT10 was administered during the 

remainder of the years.   

With regard to the construct of achievement, individual areas were combined to produce 

total average scores.  Measurement experts suggest estimating ability using tests that represent as 

many items as possible, in as many different formats as possible, in order to avoid the 

measurement errors that were discussed in Chapter 2.  Therefore, achievement was represented 

by the average of total math and total reading SAT scores and the average (GPA) of grades from 

core subject areas.  Averaging total math and total reading scaled scores on the SAT, however, 
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may not necessarily represent the same value.  Although this difference is minute, it is a 

limitation to the current research and may have had some influence on the findings. 

Summary of Results 

The current study, which examined the longitudinal predictive accuracy of teacher 

ratings, lends support to previous research on teacher ratings and prediction of student 

achievement.  Findings of the current study suggest that individual constructs of teacher ratings 

can predict student achievement and cognitive ability, five years after the initial teacher rating 

completion.  Although literature suggests that concurrent teacher ratings of young children are 

accurate when the individual constructs are operationally defined and evaluated with appropriate 

criterion measures, the current study suggests that teacher ratings can predict future educational 

achievement and cognitive ability of young students.  Both motivation and academic ability were 

found to predict achievement and cognitive ability, respectively, but the relationships were weak.  

All three constructs, when considered together did not predict achievement and cognitive ability.   

A notable finding which is supported by previous research is that teacher ratings are 

likely to become increasingly accurate in mid-elementary school (such as second and third 

graders).  Grade/age also appears to be an important factor when examining the predictive 

longitudinal accuracy of educational assessment.  The relationship between the predictor and 

criterion measures becomes stronger when the predictive measure is administered after 

kindergarten (Butler et al., 1982, 1985; Buttram et al., 1976; Clark et al., 1978; Funk et al., 

1986).  Taken together, the predictive longitudinal accuracy of teacher ratings should be 

examined relative to a number of age bands and grades.  Although additional research is 

warranted, this study has forged new ground because it is one of few studies that examined the 

predictive longitudinal accuracy of teacher ratings, as opposed to the predictive longitudinal 

accuracy of educational and cognitive assessments.   

Examining theory was not a primary component of the current research, however, results 

suggest that additional exploration is warranted to determine if specific factors, as opposed to 

general intelligence, influence teacher rating accuracy.  Both general and specific factors of 

achievement and cognitive ability should be examined in relationship to teacher ratings.   
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Summary and Practical Implications 

Accurate early identification of gifted students should be a priority when considering its 

social and economic value.  Without early identification, gifted students are not provided needed 

services during critical developmental periods and risk failing to reach their potential (Feger & 

Prado, 1998; Lewis & Louis, 1991; Robinson, 1993; Urban, 1992).  In terms of economic utility, 

identification is a costly and challenging step in gifted education (Cramer, 1991; Pfeiffer, 2003), 

especially when dealing with young children (Heymans & Monks, 2004).  Assessment batteries 

are time consuming, expensive, and require specialized personal for administration and 

interpretation.  Teacher ratings represent an accurate, valid, and cost and time efficient multiple 

criteria identification technique for a wide range of ages.  A major issue of identification at an 

early age, however, is the predictive validity of a chosen set of criteria that operationalize 

exceptional and valued achievements (Heymans & Monks, 2004). The purpose of the current 

study was therefore to examine the longitudinal predictive accuracy of teacher ratings and the 

predictive utility of the GRS.   

The GRS-S and GRS-P present valuable tools in the gifted identification process which 

have the potential to predict future achievement and cognitive ability in young children.  The 

predictive diagnostic accuracy and explanatory power of the GRS therefore have important 

practical implications for the field.  Although additional research is warranted, based on the weak 

relationships observed, the current study suggests that GRS teacher ratings of motivation (as 

measured by the GRS) can predict achievement five years after initial evaluation.  In addition, 

GRS teacher ratings of academic ability are likely to predict cognitive ability five years after 

initial evaluation.  The potential to use teacher ratings as criteria in predicting future achievement 

and cognitive ability represents an efficient and cost effective method to identify and nurture the 

needs of high potential young children.  Alternative methods of prediction, such as individually 

administered achievement and IQ tests are costly, time consuming, and often not reliable or valid 

in young children (Bracken, 1987; 1994; 2008).   

Furthermore, the current study identified constructs (motivation and academic ability) 

that may be more important than initially anticipated in predicting achievement and cognitive 

ability.  Such findings may represent valuable developments in the field of educational 

assessment and longitudinal research.  The value of motivation in predicting achievement 

supports research that has examined and developed instruments to measure “grit” and academic 
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motivation (Duckworth, Peterson, Mathews, & Kelly, 2007).  Furthermore, the predictive 

longitudinal relationship between academic ability and cognitive ability suggests that additional 

instruments/methods of academic ability should be examined and possibly developed.  Both 

achievement and cognitive ability are challenging, expensive, and time consuming constructs to 

assess at an early age.  If motivation and academic ability prove to be significant longitudinal 

predictors of success in future studies, assessment of children at an early age is likely to favor 

this parsimonious method.  

The strength of motivation in predicting achievement five years after initial evaluation 

suggests that it is a valuable construct in prediction, which has important implications for policy 

development.  Traditionally, comprehensive assessments of children include measures of 

cognitive ability, achievement, and personality assessment.  Motivation represents a construct 

that can be easily and inexpensively assessed by a school psychologist or a teacher.  As such, 

including an assessment/measure of motivation in all comprehensive assessments is likely to 

provide important information on a student’s future performance.  Policy makers should also 

consider including a measure of motivation to be completed by teachers for all students.  

Focusing on developing and nurturing students’ motivation at early ages may also result in 

improved achievement in later grades.   

The fundamental purpose of validation is to ascertain whether the measure reaps the 

intended results with efficiency (American Educational Research Association, 1999).  Given that 

weak predictive relationships were found, the amount of information yielded after five years 

does not outweigh the cost and time exhausted.  Therefore, the lack of strong evidence of 

predictive longitudinal validity suggests that teacher ratings should not be used for the sole 

purpose of long-term prediction, based on the current study.  Teacher recommendations have 

grown to be the first and most influential step in identification (e.g. Georgia department of 

Education Office Standards, Instruction, and Assessment, 2007) and are cited as central to most 

identification processes (VanTassel-Baska, Patton, & Prillaman, 1989; VanTassel-Baska, 2008).  

If future research confirms that teacher ratings do not have a strong relationship with future 

achievement and cognitive ability, the use of teacher ratings may be relied upon less heavily or 

used only for specific, validated purposes. 

 Future research, however, should continue to research the predictive validity of teacher 

ratings, as results may support the practical application of teacher ratings in prediction when the 
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study’s limitations are considered.  Limitations of the study should be accounted for by including 

larger sample sizes, a wider range of student ability levels and students representative of each 

age band.  Age, years of prediction, and individual subjects should be examined in future studies.   
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APPENDIX A 

GIFTED RATING SCALES 

 

 

 

 

 

 

Section 1. To be completed by the teacher. 

 

 

Name ________________________________________ Name of Teacher _______________________________ 

Date of Birth ___/__/___         Today’s Date ___/__/___  

      Male           Female   Grade: _____          Age: _____ Name of School ________________________________ 

 

Child’s Race/Ethnicity (Optional):    School Address ________________________________ 

         White       Black 

         Asian       Native American 

         Hawaiian/Pacific Islander    Hispanic   

         Other   

School Information Student Information 
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The Gifted Rating Scales School Form 

 

This form identifies giftedness in children between ages 6:0-13:11. It is to be completed by the teacher. You will be 

asked to rate the student in five areas of giftedness: Intellectual Ability, Academic Ability, Creativity, Artistic Talent, 

and Leadership. You will also be asked to rate the student in the area of Motivation. 

 

Scores will be based on how the student compares with other children of the same age in regular educational settings. It 

is important that you base your ratings of the student on a comparison with “typical” children of the same age who are in 

regular educational settings.  

 

Note: If you have not had the opportunity to observe the student’s  skills in a particular area, 

         we ask that you make a “best guess” based on your knowledge of the student. Please make  

         sure to complete all of the items.  

 

To complete each item, circle the number that most closely corresponds to your impression of the student’s ability 

relative to other children of the same age.  

• Answer every item. 

• Rate each item individually as children’s skills can vary across items. 

• Remember that your child may excell on some but not all items. 
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Example 

The following example illustrates how to complete the rating form: 

 

                                     Below                        Above 

Rate how well your child performs the following, compared to other children of the same age.     Average          Average         Average                          

1. Demonstrates advanced reasoning skills. 1 2 3 4 5 6 7 8 9 

2. Demonstrates advanced reading, writing, and/or math skills.  Kkkkkkk 1 2 3 4 5 6 7 8 9 

3. Provides detail and/or elaboration in artistic work. 1 2 3 4 5 6 7 8 9 

 

 

 

In this example, the teacher views the child’s performance on the first item as Average,  

compared to children of the same age. The teacher views the child’s performance on the second  

item as well Below Average, falling below almost all children of the same age. On the third  

item, the teacher views the child’s performance as Above Average, above most, but not all  

children of the same age.  

 

 

Gifted Rating Scale. Copyright © 2003 by The Psychological Corporation, a Harcourt Assessment Company. Reproduced by 

permission. All rights reserved. 
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Intellectual Ability 

Intellectual Ability refers to the child’s verbal and/or nonverbal mental skills, capabilities, or competence. Aspects of intelligence 

measured by this scale include abstract learning, problem solving, reasoning, mental speed, and memory. 

                         Below                 Above 

Rate how well your child performs the following, compared  

to other children of the same age.                                                                            Average          Average         Average                                           

 1. Solves problems quickly. 1 2 3 4 5 6 7 8 9 

 2. Demonstrates advanced reasoning skills. 1 2 3 4 5 6 7 8 9 

 3. Thinks insightfully, intuitively understands problems. 1 2 3 4 5 6 7 8 9 

 4. Learns new information quickly. 1 2 3 4 5 6 7 8 9 

 5. Demonstrates a good memory, remembers facts and details. 1 2 3 4 5 6 7 8 9 

 6. Understands complex information or abstract ideas. 1 2 3 4 5 6 7 8 9 

 7. Answers questions in detail, with extensive information. 1 2 3 4 5 6 7 8 9 

 8. Makes logical inferences, draws conclusions based on sound reasoning. 1 2 3 4 5   6 7 8 9 

 9. Problem solves analytically, separates problems into their component 

parts. 

1 2 3 4 5 6 7 8 9 

10. Understands the essence of a problem quickly. 1 2 3 4 5 6 7 8 9 

11. Applies prior knowledge to solving problems. 1 2 3 4 5 6 7 8 9 

12. Learns difficult concepts easily. 1 2 3 4 5 6 7 8 9 

                                                                                                                                                      Intellectual 

Ability Raw Score 
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  Academic Ability 

                           

Academic Ability refers to the child’s skills in dealing with factual and/or school related material. Advanced reasiness for and/or 

proficiency in reading, math, and other aspects of the early childhood curriculum are indicative of Academic Ability. 

                           Below                 Above 

Rate how well your child performs the following, compared to  

other children of the same age.                                                                                  Average          Average         Average                                           

 1. Demonstrates knowledge about current events. 1 2 3 4 5 6 7 8 9 

 2. Completes academic work correctly. 1 2 3 4 5 6 7 8 9 

 3. Completes academic work unassisted. 1 2 3 4 5 6 7 8 9 

 4. Contributes to academic discussion. 1 2 3 4 5 6 7 8 9 

 5. Learns academic material with little instruction. 1 2 3 4 5 6 7 8 9 

 6. Excels in one or more subject areas. 1 2 3 4 5 6 7 8 9 

 7. Understands complicated academic material. 1 2 3 4 5 6 7 8 9 

 8. Performs well on achievement and/or classroom tests. 1 2 3 4 5   6 7 8 9 

 9. Demonstrates advanced reading, writing, and/or math skills. 1 2 3 4 5 6 7 8 9 

10. Asks relevant questions to learn more about a topic. 1 2 3 4 5 6 7 8 9 

11. Demonstrates extensive knowledge in one or more academic areas. 1 2 3 4 5 6 7 8 9 

12. Demonstrates knowledge of facts in one or more academic areas. 1 2 3 4 5 6 7 8 9 

                                        

 

                                                                                                                  Academic Ability Raw Score 
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Motivation 

 Motivation refers to the child’s drive or persistence, desire to succeed, tendency to enjoy challenging tasks, and ability to work 

wellwithout encouragemnt or reinforcement. Motivation is not typically identified as a type of giftedness, but rather viewed as the 

energy that drives the child to achieve. Motivation can be observed in a variety of contexts, such as when working on academic tasks 

or artistic endeavors. 

                                                                                             Below                 Above 

Rate how well your child performs the following, compared to  

other children of the same age.                                                                              Average          Average         Average                                           

 1. Acts responsibly in social situations. 1 2 3 4 5 6 7 8 9 

 2. Strives to achieve, wants to perform at the highest possible level. 1 2 3 4 5 6 7 8 9 

 3. Reacts to challenges enthusiastically. 1 2 3 4 5 6 7 8 9 

 4. Approaches situations expecting to do well. 1 2 3 4 5 6 7 8 9 

 5. Places high value on mastery and success. 1 2 3 4 5 6 7 8 9 

 6. Works tenaciously, not easily discouraged. 1 2 3 4 5 6 7 8 9 

 7. Sets high standards for his/her performance. 1 2 3 4 5 6 7 8 9 

 8. Sets challenging goals. 1 2 3 4 5   6 7 8 9 

 9. Takes on new and difficult tasks or projects. 1 2 3 4 5 6 7 8 9 

10. Strives to improve or become more competent. 1 2 3 4 5 6 7 8 9 

11. Persists on tasks even when initial efforts are not successful. 1 2 3 4 5 6 7 8 9 

12. Attempts tasks that are ebove current skill level. 1 2 3 4 5 6 7 8 9 

                                                                                                                             

Motivation Raw Score 
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Section 2. Parent Feedback. Please take a few moments to provide us with your feedback. 

 

1. How long did it take for you to complete this rating scale? 

 

_____ 5 – 10 minutes 

_____ 10 – 15 minutes 

_____ more than 15 minutes 

 

2. How confident did you feel in your ability to provide accurate ratings on the items on the GRS? 

 

_____ Very confident 

_____ Somewhat confident 

_____ Only a little confident 

_____ Not confident at all 

 

 

 

√   Please make sure that you answered every item 
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Section 3. For official use only. To be completed by the researcher, please do not complete this section. 

 

Profile of Scale Scores (T Score) 

 

> 80 

      

70       

60                             

50 

< 40 

      

       Scales   

      Raw Score 

*T Score 

*Cumulative% 

 

Intellectual Academic    Creativity      Artistic Leadership  Motivation  

 

 

 

*See Appendix B tables for T score conversion of raw scores and cumulative percentage for T scores. 

 

 

 

Thank you for completing this rating scale. Please return the completed GRS form in the enclosed, self-addressed and stamped 

envelop
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APPENDIX B 

KAUFMAN ABBEVIATED INTELLIGENCE TEST, SECOND EDITION 
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APPENDIX C 

RESEARCH APPROVAL FORM 
 

 
 

 

 
Office of the Vice President For Research 

Human Subjects Committee 
Tallahassee, Florida 32306-2742 
(850) 644-8673 ·  FAX (850) 644-4392 
 
APPROVAL MEMORANDUM 
Date: 9/2/2008 
To: Samara Blei 
 
Address: 2750 Old St. Augustine Rd. Apt. G62 
Dept.: EDUCATIONAL PSYCHOLOGY AND LEARNING SYSTEMS 
From:   Thomas L. Jacobson, Chair 
 
Re: Use of Human Subjects in Research 
The Predictive Validity of the Gifted Rating Scales 
 
The application that you submitted to this office in regard to the use of human  
subjects in the research proposal referenced above has been reviewed by the  
Human Subjects Committee at its meeting on 08/20/2008.  Your project was  
approved by the Committee. 
 
The Human Subjects Committee has not evaluated your proposal for scientific  
merit, except to weigh the risk to the human participants and the aspects of the proposal related to 
potential risk and benefit. This approval does not replace any departmental or other approvals, which may 
be required. 
 
If you submitted a proposed consent form with your application, the approved  
stamped consent form is attached to this approval notice.  Only the stamped  
version of the consent form may be used in recruiting research subjects. 
 
If the project has not been completed by 8/19/2009 you must request a renewal of approval for 
continuation of the project. As a courtesy, a renewal notice will be sent to you prior to your expiration 
date; however, it is your responsibility as the Principal Investigator to timely request renewal of your 
approval from the Committee. 
 
You are advised that any change in protocol for this project must be reviewed  
and approved by the Committee prior to implementation of the proposed change in the protocol.  A 
protocol change/amendment form is required to be submitted for approval by the Committee.  In addition, 
federal regulations require that the Principal Investigator promptly report, in writing any unanticipated 
problems or adverse events involving risks to research subjects or others. 
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By copy of this memorandum, the Chair of your department and/or your major  
professor is reminded that he/she is responsible for being informed concerning  
research projects involving human subjects in the department, and should review protocols as often as 
needed to insure that the project is being conducted in compliance with our institution and with DHHS 
regulations. 
This institution has an Assurance on file with the Office for Human Research  
Protection. The Assurance Number is IRB00000446. 
Cc: Steven Pfeiffer, Advisor HSC No. 2008.1575 
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APPENDIX D 

RESEARCH RENEWAL NOTIFICATION 
 

 

 

 

 

Office of the Vice President For Research 
Human Subjects Committee 
Tallahassee, Florida 32306-2742 
(850) 644-8673 • FAX (850) 644-4392 
 
RENEWAL NOTIFICATION 
Date of Notice: 6/20/2009 
 
To: Samara Blei 
 
From: Human Subjects committee 
 
Re: Renewal of Project Entitled: The Predictive Validity of the Gifted Rating  
Scales 
 
This is to advise you that your approval for use of human subjects in the  
above-referenced research project will expire on 08/19/2009.  No research  
involving human subjects may be conducted after that date unless re-approval is  
granted by the Human Subjects Committee. 
 
In order to be re-approved to continue your research, you must complete and  
submit the Request for Renewal Form online (http://humansubjects.research.fsu.edu)  
to the Committee by 7/20/2009. If you do not wish to continue your project, or  
if your study has been completed and continuation is not necessary, please  
indicate on the renewal form. 
 
If no response is received to this notice by 08/19/2009 a formal termination  
will be issued to you, your major professor and/or department chair (whichever  
is applicable). 
 
If you have any questions, please do not hesitate to contact Julie Haltiwanger,  
Secretary to Human Subjects Committee at jth5898@fsu.edu 
Cc: Steven I. Pfeiffer 
Department: EDUCATIONAL PSYCHOLOGY AND LEARNING SYSTEMS 
Category: Full Committee HSC No. 2008.1575 
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APPENDIX E 

TEACHER CONSENT FORM 
 
 
 
 
 

Tallahassee, Florida      32306-4453 

Department of Educational Psychology and Learning Systems Voice: (850) 644-4592 

College of Education FAX: (850) 644-8776 

307 Stone Building  

September, 2008 
 
Dear Teachers: 
 
We are conducting an educational research project with teachers and students at your school, 
entitled the Predictive Validity of the Gifted Rating Scales.  This project has been approved by 
your principal.  As described in the attached consent form, the purpose of this study is to explore 
how well the newly published Gifted Rating Scales (GRS) predicts success in school.  The 
participating students’ academic development has been followed over time while they have 
attended the FSU Lab School.  In addition, GRS forms were completed on participating students 
in 2004. 
 
As a teacher rater in this study, you will be asked to send parental permission forms home to 
these students in your classroom.  You will then complete the GRS for each student who returns 
a signed parent consent form.  Only researchers will have access to the student ratings; students 
and parents will not be provided with results of the teacher ratings.   Your students will not be 
asked to participate in any way in the completion of the rating scale. However, students with 
parental consent will be administered a test of cognitive ability.  Students must understand and 
sign the child assent form before administration of the measure.  Teachers and parents will not be 
provided feedback of the children’s individual scores.   
  
If you agree to participate in this study, please sign the attached form and keep this cover letter 
for yourself.  If you do not choose to participate, neither you nor your students will be penalized.  
If you do decide to participate, you can withdraw permission at any time.  The information 
collected for this study will be confidential unless disclosure is required by law. 
 
If you have any questions about the study, please contact Samara Blei, principal investigator of 
the study or Dr. Steven Pfeiffer at the phone numbers listed below, or the Chair of the Florida 
State Human Subjects Committee, Institutional Review Board, through the Vice President for the 
Office of Research at (850) 644-8633 for answers to questions about this research or your rights.  
We sincerely appreciate your cooperation. 
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Sincerely, 
Samara Blei 
 
Principal Investigator 
Doctoral Candidate 
Combined Program in Counseling Psychology and School Psychology 
(516) 242-4076, Skb04f@fsu.edu 
 
Steven Pfeiffer, Ph.D. 
Professor and Director of Clinical Training 
Department of Educational Psychology and Learning Systems 
Florida State University 850-644-8796, Pfeiffer@coe.fsu.edu     
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

143 

TEACHER CONSENT FORM 
 

I freely and voluntarily and without element of force or coercion, consent to be a participant in 
the research project entitled “The Predictive Validity of the Gifted Rating Scales”. 

 
This research is being conducted by Samara Blei, a doctoral candidate completing her dissertation 

under the direction of  Steven Pfeiffer, Ph.D., who is a Professor in the College of Education at Florida 
State University.  I understand the purpose of the research project is to explore how well the newly 
published Gifted Rating Scales (GRS), on which Dr. Pfeiffer is an author,  predicts later success in 
school. 

 
I understand that the study is longitudinal in nature and the researchers have been following my 

students’ academic development over time while they attend FSU Lab School. 
 

I understand that I will be asked to complete the GRS for all participating students in my class 
whose parents provide a signed consent form. My students will not be asked to participate in any way in 
the completion of the rating scales.   Any questions I have will be answered by a member of the research 
team or he/she will refer me to a knowledgeable source. 
 

I understand that my status as a study participant is totally voluntary and I may stop participation 
at any time.  My students’ outcomes on the ratings scale will be kept confidential and identified by a 
subject code number.  Neither my nor my students’ names will appear on any of the results, but will be 
given a code to ensure privacy.   
 

I understand that there is minimal risk, if any, involved in my participation.  What I will be asked 
to do closely approximates normal educational practices in elementary and middle schools in the U.S. and 
worldwide.  The items do not ask controversial, personal or private information about the student that 
would not be routinely discussed by teachers and parents in commonly accepted educational settings.   
 

I understand that this consent may be withdrawn at any time without prejudice, penalty or loss of 
benefits which I am otherwise entitled.  I have been given the right to ask and have answered inquiry 
concerning the study.  Questions, if any, have been answered to my satisfaction. 
 

I understand that I may contact Samara Blei, principal investigator, (516) 242-4076, Dr. Steven 
Pfeiffer, (850) 644-8796, at Florida State University, or the Chair of the Human Subjects Committee, 
Institutional Review Board, through the Vice President for the Office of Research at (850) 644-8633 for 
answers to questions about this research or my rights. Group results will be sent to me upon my request.  
 
I have read and understand this consent form. 
 
Name (Please Print)_____________________________________________________ 
 
Signature________ _____________________________________________________ 
 
Please check one of the  
following lines:     I consent to participate ________         OR       I do NOT consent to participate ______ 
 
School_______________________________________________    Date_________________________ 
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APPENDIX F 

PARENTAL CONSENT FORM 
 
 
 
 
 

Tallahassee, Florida      32306-4453 

Department of Educational Psychology and Learning Systems Voice: (850) 644-4592 

College of Education FAX: (850) 644-8776 

307 Stone Building  

September  2008 
 
Dear Parent/Guardian: 
 

You are receiving this letter because you volunteered your child to participate in an 
educational research project affiliated with The Department of Educational Psychology at 
Florida State University during the 2004 school year.  During that time you were informed that 
the research project would be longitudinal in nature, meaning that your child’s academic 
development would be followed over the course of the time that they attend FSU Lab School.  
The original parental consent form specified that individual and/or group achievement test scores 
and grades from report cards may be collected from your child’s cumulative folder and that the 
Primary Researcher may propose one or more measures to be added in later years to provide 
additional information on your child’s ability profile.     

We currently hope to follow-up with your child to investigate how well the newly 
published Gifted Rating Scales (GRS) predicts later success in school.  This project has been 
approved by your principal.  As described in the attached consent form, the purpose of this study, 
entitled “The Predictive Validity of the Gifted Ratings Scale”, is to explore how well the newly 
published Gifted Rating Scale (GRS) predicts later school achievement.   

If you allow your child to participate, he/she will be rated by his/her teacher on the Gifted 

Rating Scales [GRS], which produces ratings on intellectual ability, academic ability, creativity, 
artistic talent, leadership, and motivation.  In addition, your child will be administered a brief test 
of cognitive ability, the Kaufman Brief Intelligence Test II (K-BIT-2), which will take about 15 
to 30 minutes of your child’s time to complete.  Teachers and parents will not be provided 
feedback of the children’s individual scores.  Your child’s achievement scores will also be 
collected from his/her cumulative folder.    

Before administration of the test of cognitive ability, your child will be required to 
understand and sign the child assent form.  Participation of your child is voluntary, may be 
discontinued at any time, is not part of the child’s regular school program, and will not affect 
your child’s grade.  Your child will not be referred to by name in any of the results or discussion 
stemming from the results.   The information collected for this study will be confidential unless 
disclosure is required by law. 

If you agree to allow your child’s participation in this study, please sign the attached form 
and return it to your child’s teacher.  If you do not choose to allow your child’s participation in 
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the study, neither you nor your child will be penalized.  If you would like to see a copy of Gifted 

Rating Scales and/or receive more information about the K-BIT-2,  have any other questions 
concerning the study, or would like to know the results of the study, feel free to contact the 
principal investigators Samara Blei and/or Dr. Steven Pfeiffer at the phone number s listed 
below, or the Chair of the Florida State Human Subjects Committee, Institutional Review Board, 
through the Vice President for the Office of Research at (850) 644-8633.  We sincerely 
appreciate your cooperation! 

 
Samara Blei, B.A., B.S. 
Principal Investigator, Doctoral Candidate 
Combined Program in Counseling Psychology and School Psychology 
(516) 242-4076, Skb04f@fsu.edu 

 
Steven Pfeiffer, Ph.D.Professor, Director of Clinical Training, Dissertation Advisor 
Department of Educational Psychology and Learning Systems, Florida State University 
850-644-8796, Pfeiffer@coe.fsu.edu                                       
Florida State UNIVERSITY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

mailto:Skb04f@fsu.edu�
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Parental Consent 

Predictive Validity of the Gifted Rating Scales 

I freely and voluntarily and without element of force or coercion, consent for my child to be a 
participant in the research project entitled The Predictive Validity of the Gifted Rating Scales. 

This research is being conducted by Samara Blei, a doctoral candidate completing her dissertation 
under the direction of Steven Pfeiffer, Ph.D., who is a Professor in the College of Education at Florida 
State University.  I understand the purpose of the research project is to explore how well the newly 
published Gifted Rating Scales (GRS), on which Dr. Pfeiffer is an author, predicts later success in school. 

I understand that the study is longitudinal in nature and the researchers have been following my 
child’s academic development over time while they attend FSU Lab School. 

I understand that if I give my consent for my child to participate, my child will be rated on his/her 
abilities by his/her teacher.  My child will also be administered a brief test of cognitive ability, the 
Kaufman Brief Intelligence Test, Second Edition which will take between 15 and 30 minutes to complete.  
Achievement data will also be collected from my child’s cumulative folder.    

I understand my child’s participation is totally voluntary and may stop participation at anytime.  
If my child decides to stop participation, there will be no penalty involved.  All my child’s answers to the 
questions will be kept confidential and information obtained during the course of the study will remain 
confidential, to the extent allowed by law.  I and my child’s teacher will not be provided individual 
feedback of my child’s score. Their name will not appear on any of the results, and they will only be 
referred by their subject code number. 

I understand that there is minimal risk, if any, involved in my child’s participation.  What my 
child will be asked to do closely approximates normal educational practices in elementary and middle 
schools in the U.S. and worldwide. The items do not ask controversial, personal or private information 
about the student that would not be routinely discussed by teachers and parents in commonly accepted 
educational settings.  

I understand that this consent may be withdrawn at any time without prejudice, penalty or loss of 
benefits to which I am otherwise entitled.  I have been given the right to ask and have answered any 
inquiry concerning the study.  Questions, if any, have been answered to my satisfaction. 

I understand that only the researcher will have access to my child’s answers and the data will be 
stored in a locked filing cabinet at Florida State University. 

I understand that I may contact Dr. Steven Pfeiffer, (850) 644-8796, at Florida State University, 
or the Chair of the Human Subjects Committee, Institutional Review Board, through the Vice President 
for the Office of Research at (850) 644-8633 for answers to questions about this research or my rights. 
Group results will be sent to me upon my request.  
 
Parent Name (please print) ___________________  Parent Signature _____________________ 
 
Please check one of the following lines:    
I consent for my child to participate _____         I do NOT consent for my child to participate_____ 
 
Child Name (please print) _________________________    Date _____________________        
 
                           Child’s Teacher ________________________ 
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APPENDIX G 

STUDENT ASSENT FORM 
 
 
 
 
 
Florida State UNIVERSITY 
Tallahassee, Florida      32306-4453 

 

Department of Educational Psychology and Learning Systems Voice: (850) 644-4592 

College of Education FAX: (850) 644-8776 

307 Stone Building 

 
 

 
Child Assent/Script 

 

 Hello, (say child’s name), my name is (your name).  How are you doing today? I would 
like your help in a study that I am conducting.  You will be asked to answer some questions 
about some meanings of words, colorful pictures, and designs.  Your parents already know that 
you will be helping me answer these questions and gave you permission to participate today.  
 
 I’m going to be asking some of the other boys and girls in your class to help me answer 
the same questions too.  Now, some of these questions are for older kids and you may not know 
the answer.  That’s okay.  You just try your best.  And, if you feel funny and don’t want to 
answer any other questions, you just let me know and we can stop at anytime.  You won’t get in 
any trouble, and no one will be mad at you.  Okay?  So will you help me by answering some 
questions? 
 
If Yes –Great, let’s get started.  I’m going to be writing down what you say because it is very 
important.  If you have any questions, just let me know. Okay, we are all set.  Are you ready to 
begin? 
 
If No - If the child says “no”, the researcher must ask a set of innocuous questions to rule out the 
“no” response set, (i.e.) “Do you have a dog?”; “Do you like pizza?”.  If the “No” response set is 
ruled out, and the child still says “no” when asked to participate a second time, the child will be 
free to leave, thanked by the researcher, and dismissed from the study. 
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Florida State UNIVERSITY 

Tallahassee, Florida      32306-4453 

 

Department of Educational Psychology and Learning Systems Voice: (850) 644-4592 

College of Education FAX: (850) 644-8776 

307 Stone Building 

 

I  _____________________ understand that I will be asked to answer some questions about 
some meanings of words, colorful pictures, and designs from a kit called the Kaufman Brief 
Intelligence Test, Second Edition.  I understand that my teacher will also rate me on my abilities 
by filling out a form called the Gifted Rating Scale.  I know that my parents already gave 
permission to answer these questions be a part of this study. 
 
I know that I do not have to answer all of the questions if I feel comfortable answering them.  If I 
start answering the questions and decide I do not want to answer anymore, I can stop and go 
back to my classroom at any time.  If I decide not to fill out the form, I understand that my grade 
will not be lowered, and no one will be mad at me.  I also understand that these questions are not 
part of my everyday schoolwork, and will not change my grade.  I know that this is not a test for 
school, and I will not get a mark on my report card based on how I answer these questions.  I 
understand that no one will find out how I answered these questions because numbers will be 
written on the forms instead of names.  Researchers at Florida State University will be the only 
people who will see the answers. The forms will be kept in a locked file.  I understand that 
researchers at Florida State University will use my answers to find out how well kids answer 
certain as compared to how teachers rate their students’ school performance.  
   
Name Printed _______________________________ 

 

Signature ________________________________ 

 

Date ____________________________________ 
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