PAGE  
45

Relationships between traditional and non-traditional measures of giftedness in high-iq students

by

Brian Thomas Stevens


A Thesis Submitted to the Faculty of the 

DEPARTMENT OF SPECIAL EDUCATION, REHABILITATION, 

AND SCHOOL PSYCHOLOGY

In Partial Fulfillment of the Requirements

For the Degree of 

MASTER OF ARTS 

WITH A MAJOR IN SPECIAL EDUCATION

In the Graduate College

THE UNIVERSITY OF ARIZONA

2000

STATEMENT BY AUTHOR

This thesis has been submitted in partial fulfillment of the requirements for an advanced degree at The University of Arizona and is deposited in the University Library to be made available to borrowers under rules of the Library.  Brief quotations from this thesis are allowable without special permission, provided that accurate acknowledgement of source is made.  Requests for permission for extended quotation from or reproduction of this manuscript in whole or in part may be granted by the head of the major department or the Dean of the Graduate College when in his or her judgment the proposed use of the material is in the interests of scholarship.  In all other instances, however, permission must be obtained from the author.

Signed: ___________________________________

APPROVAL BY THESIS DIRECTOR

This thesis has been approved on the date shown below:

_________________________     ______________________


C. June Maker



Date

Professor of Special Education

Acknowledgements

I would like to acknowledge the support of family, friends, and co-workers who have taught me patience, dedication, and scholarship.  To my parents, who have unquestioningly supported me at school, understanding that my long periods of silence have been largely due to this work; to June, who guided me through this process, generously supporting this study and “lending” me invaluable DISCOVER team members; to Alexei and Karen, whose patience, flexibility and support I depended upon when I needed to get assessments done during a trying time in my life; to Fern, for her prayers, reminders of the inevitability of my graduation, and shouldering the load of writing assessments;  to Alisa, for her work on the TCT-DPs; to Mary and Betty, who have helped me once again, eleven years after I graduated from their school; to Dr. D’Agostino and Dr. Aleamoni, for their considered advice; to Dr. Brainerd, for listening with a careful ear and giving me just the data analysis advice I needed; and to Maggie, who has supported me in every way, and inspired me to work long into the night and to never be sorry for loving what you do, I owe a debt of gratitude I only wish I could repay.

ABSTRACT


This study is an exploration of relationships between assessments used to identify giftedness in students.  The sample was taken from a private school for the gifted in the Midwest.  The DISCOVER Problem Solving Assessment and Wechsler IQ assessments for children (the WISC-R and WPPSI) were correlated with each other and with the Stanford Achievement Test-9, a test for creativity (the TCT-DP), and a measure of teachers’ perceptions of student engagement in the school (the SPQ).  No gender differences or age correlations were found.    Correlations between DISCOVER and IQ were low, but the Written Linguistic activity correlated moderately with traditional assessments.  The traditional assessments (IQ and the SAT-9) correlated with the SPQ but DISCOVER and the TCT-DP did not.  The DISCOVER Assessment was found to be engaging for most students, regardless of teacher perceptions of usual classroom engagement.  The TCT-DP did not correlate with any of the other assessments.
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Chapter One: Measures of Ability

“There is something that is much more scarce, something rarer than ability.  It is the ability to recognize ability.”

--Elbert Hubbard


Any numerical estimate of human mental abilities or gifts is destined to be at best incomplete, oversimplified, and temporary.  At worst, such an estimate can be unfair, biased, and stigmatizing.  Yet, the need for assessment goes almost without question, especially when dealing with special populations, including the gifted.  How should administrators of programs for gifted students with long waiting lists select students?  How can they be sure to include children systematically overlooked by traditional assessments?  This is a study of assessment results for traditionally identified gifted students across three assessments of ability and skills: Wechsler IQ assessments (the Wechsler Intelligence Scale for Children-Revised (WISC-R) and the Wechsler Preschool and Primary Scale of Intelligence (WPPSI)), the Stanford Achievement Test-9th Edition (S-9), and the DISCOVER Problem Solving Assessment.  IQ and the S-9 are traditional measures, used extensively to identify students for special programs for the gifted.  The DISCOVER assessment is based on a different definition of intelligence—one incorporating the constructs of intelligence and creativity through assessing problem solving in several domains of intellectual ability.  It is a comparatively recent addition to the assessment scene.  Added to these is the Test for Creative Thinking—Drawing Production (TCT-DP), a cross-cultural test of creativity.  It is designed to test characteristics of creativity that include boundary breaking, creating order from chaotic elements and self-evaluation.  These skills are considered valuable in school and in society but are not typically addressed in assessments of abilities.  The TCT-DP is presented in an open-ended format that may correlate with part of the wide range of closed- to open-ended problems posed in the DISCOVER assessment.  

In this study the DISCOVER and IQ instruments are compared with each other, with the S-9 and TCT-DP, and with a Student Profile Questionnaire (SPQ).  The SPQ is a questionnaire given to teachers regarding individual students’ engagement in the classroom.  For established private schools for the gifted, the main purpose of assessment is to find students who best fit into the program, often from many qualified candidates.  Programs for the gifted at public institutions must provide services for all students identified as gifted, depending on state laws and district policy.  The program must be designed to accept (and to adjust to) all students who qualify.  In practice, assessments for the gifted in both arenas tend to be almost identical: they typically depend largely on a cutoff percentile on a single nationally normed assessment.  This common identification practice may influence teacher beliefs about the gifted.  The SPQ was chosen as a measure of “fit” between the students and teacher perceptions of how well the students are motivated to work up to their potential.

Research Questions

1) Do any of the assessments selected for this study demonstrate a difference between sexes with high-IQ students?

2) What relationships exist between two tests used to identify gifted students, the Wechsler IQ assessments and the DISCOVER Problem Solving Assessment, with a sample of high-IQ students?  What is the relationship of these two assessments with an open-ended creativity assessment (the TCT-DP)?  With achievement test scores?  With teacher perceptions of student engagement in the classroom?

3) What are the relationships between the DISCOVER activities with the same high-IQ sample?

4) How motivating are the DISCOVER activities and TCT-DP for high-IQ students?
5) What relationships exist between teacher perceptions of student engagement in the classroom (as measured by the SPQ) and the other assessments in this study?  
These research questions were chosen to reflect a larger issue: relationships between traditional assessments (IQ and the S-9) and nontraditional assessments (DISCOVER and the TCT-DP) of student strengths.  The first question is important because age and sex may share variance with multiple variables in this study, masking relationships or indicating nonexistent relationships.  The second and fifth questions are asked to address institutional uses of the instruments (with special emphasis on DISCOVER and IQ) to identify gifted students.  The DISCOVER and Wechsler IQ assessments are based on concepts of intelligence developed in different eras.  A step to understanding the relationships between the concepts is to investigate how students identified through the older assessment respond to the newer.  The third question is important because the DISCOVER activities are designed to assess different features of intelligence.  Motivation is a vital factor for any accurate assessment of ability.  The fourth question is relevant because children should be motivated to perform as well as possible on the assessments with which administrators make placement decisions.  Too much pressure to do well or motivational factors in the tests themselves may inhibit students from demonstrating their true abilities.
Chapter TWo: A Review of the Literature


This review is arranged topically: three themes that emerged as important and relevant from the literature are used to flesh out the reviews of the instruments and their uses.  The first theme is the validity of test session observations.  This is followed by a review of the WPPSI and the WISC-R, two closely related Wechsler IQ assessments.  The former is the primary IQ assessment used in this study but no manual was available for the older WPPSI.  The focus for the WPPSI review is on validity and the foci of the WISC-R review are on the testing process and its larger literature base with gifted children.  The second theme, relationships between Wechsler IQ assessments, follows their reviews.  Next are reviews of the S-9, the SPQ, and the TCT-DP.  The review of the SPQ is not presented in parallel form because it was piloted in one study.  No body of research literature exists for the SPQ that is similar to that of the other instruments.  These reviews are followed by the third theme, performance assessment.  This is followed by a review of the DISCOVER assessment.  The tests have been reviewed in parallel: an introduction; a description of the constructs they were designed to measure; a description of the parts of the test and their administration; a discussion of test use, including norms, validity and applicable research on use; a review of research with the assessment and “the gifted;” and a short conclusion.  

Validity of Test-Session Observations 


Psychologists make observations about the behaviors of each child assessed on the WPPSI.  The validity of these test-session behavior observations remained virtually unquestioned until investigated by Glutting, et al. (1989).  They divided their study into two parts.  The first was of “intrasession” validity, comparing the observations and predictions about the children’s IQ with the actual IQ scales generated in the same session.  The second was of “exosession” validity, examining the relationship between test observations and behavior observed outside of an assessment situation.  The participants (n=311) were drawn randomly from an unspecified number of volunteers.  The psychologists assessed them on the WISC-R, then rated them on the Test Behavior Observation Guide (TBOG), a 30 year-old rating scale for summative ratings by psychologists.  The participants’ mothers rated their general behavior on the Adaptive Behavior Inventory for Children (ABIC).  The authors also collected the participants’ California Achievement Test (CAT) data to assess “exosession” achievement.  While the Verbal and Performance scales of the WISC-R correlated significantly with the TBOG, “only 3.5 percent of behavior noted during test sessions related meaningfully to [ABIC and CAT] criteria.”  The authors did find significant, low correlations between test-session behaviors and a few specific measures of achievement in math but not in reading.  They confirmed O’Grady’s conclusions, finding almost no support for the common theory that test-session behavior predicted academic success or behavior at home.  This study was conducted with the WISC-R but gives important evidence about observations made by psychologists on individual IQ assessments in general, and their relationships to children’s behaviors in and out of the assessment session.


Kaplan (1993) studied test-session behavior observations on the WPPSI-R by re-rating student behaviors from a videotape of their session with a 46-item scale he had previously developed and piloted.  His sample of 26, middle to upper-middle class White children was small and lacked ethnic and economic variability.  However, even with this seemingly homogeneous testing population, he found that fewer than 20 percent of the ratings had interrater reliability coefficients of .80 or greater.  Kaplan’s conclusion was the same as the previous two authors.  He warns assessors to exercise extreme caution in making conclusions about children’s behaviors outside of the testing situation.


Leigh and Reynolds (1982) examined an unusual part of test-session validity by studying the differences between children’s IQ scores from morning and afternoon test sessions.  They selected 34 matched pairs of students, 6-15 years old.  Their report does not specify how they matched the participants but matching by age was implicit in their design.  They found no significant differences in mean IQ scales but found more variability of scores in the Verbal and Full-Scale IQs from the morning group.


Lloyd and Zylla (1988) conducted a study of the effects of giving students incentives when they answer WPPSI items correctly, following legions of studies (only two published as late as the 1980s) in which authors tested low to medium-IQ students and incentives like candy or tokens.  Bradley-Johnson, Graham and Johnson, (1986) studied low SES white children.  Terrel, Terrel, and Taylor (1980) examined black children with test administrators of varying ethnicities.  All of the studies cited by Lloyd and Zylla indicated a significant increase in Full-Scale IQ.  Previous investigators found no consistent change in IQ when tokens were given, but their studies dated back to the mid-1970s.  Lloyd and Zylla chose 16 children with high (112-139) and 16 with low (61-92) Full-scale IQ scores.  These children were selected as the highest and lowest from 70 tested.  Half of the students tested were given tokens that they could exchange for treats.  All eight children in the low-IQ group demonstrated clear improvement when given tokens.  Only half of the children in the high-IQ group increased their Full-Scale IQ but two of the high-IQ students raised their IQ almost an entire standard deviation (by 14 and 13 points).  The high-IQ group that did not receive tokens demonstrated regression toward the mean by an average of 3.8 points, with all but one scoring lower than on their previous IQ assessment.  The researchers used the value of change in the children’s IQ scores to run a 2x2 ANOVA (IQ level X Tokens).  They found no significant interaction or main effect of IQ level, but found a main effect (p < .002) for tokens.  Lloyd and Zylla urged researchers to be careful in reporting their results, since they had not used a noncontingent token group.  Their sample is too small to draw firm conclusions.  The F statistic is sensitive to cell size, however, and they did find significant differences in the amount of change in students’ IQ scores when given tokens.  They explain the mixed results from the high-IQ group as evidence that some of the students were maximally motivated in their previous assessment and were not able to improve, regardless of their motivation.  Their final conclusion was that students appear to have personal ceilings for IQ assessments, but that no available method can determine whether they scored at these ceilings or not.  As Lloyd and Zylla report, a student who is more motivated could increase his or her score from 61 to 77, or from 114 to 128, changing the decisions made about placement into academic programs.

The Wechsler Preschool and Primary Scale of Intelligence (WPPSI)


Designed as a downward extension of the Wechsler Intelligence Scale for Children (WISC), the 1967 WPPSI has long been a popular selection tool for very young gifted students. The WPPSI was chosen as the central IQ assessment for this study because a plurality of students (n = 35) were administered the WPPSI to determine admission into the school.  A smaller group (n = 25) of participants was administered the WISC-R.  

Studies on the WPPSI were conducted from 1967 to the mid-1990s.  Many researchers used Wechsler’s (1967) standardization sample for their analyses because of its size and its careful stratification along the ethnic and economic proportions of the US census.  The United States’ population has grown slowly out of this norming sample, so studies published before 1975 with small samples were not included in this review.  Conclusions about general behaviors of children from over twenty years ago can only show trends than may still exist in the population.  As a word of caution, most of the literature concerning the WPPSI is fifteen years old or older.

Constructs and Development


The WPPSI was developed as a version of the WISC that could reach children as young as four years old.  Wechsler uses Deviation IQ scores rather than the concept of mental age.  This means that children’s norm-based scores are calculated, based on their own age group (of three month intervals) alone.  Due to the age of the assessment, no manual was available.  Satler (1992) equated the constructs assessed by the WPPSI to the WISC-R (see WISC-R Constructs and Development) but he cautioned that more research was necessary to conclusively demonstrate this assertion.  

Test Parts, Scoring, and Administration


The scores from a WPPSI are divided into three IQ scales, Full-Scale, Verbal and Performance.  The latter two are comprised of scaled scores from five subtests each.  The Verbal scale includes Information, Vocabulary, Arithmetic, Similarities, and Comprehension.  The Performance scale includes Animal House, Picture Completion, Mazes, Geometric Design, and Block Design.  The Verbal scale has an optional subtest of Sentences.  The five Verbal subtests overlap with the WISC-R and are minimally different in administration.  Due to the age of the assessment, no manuals were available but Satler (1992) has described each test in detail (see WISC-R Test Parts, Scoring, and Administration for descriptions of the overlapping subtests).  On the Performance Scale, Picture Completion, Block Design and Mazes are the same as the WISC-R, although Mazes is an optional subtest with the WISC-R.  Animal House and Geometric Design are tests used instead of Picture Arrangement and Object Assembly.  In the Animal House activity, the child is asked to place four cylinders (with the name of an animal on them) of the appropriate color in a hole on a board.  This is a timed activity in which a premium is placed on placing the pieces quickly and accurately.  The Geometric design subtest consists of ten simple shapes that the child is asked to copy.  This untimed test requires some motor coordination and Satler (1992) concludes that even very intelligent children may have a difficult time with this test because of the dexterity involved in the task.  


The raw scores are calculated, using the age-based norms, into scaled scores, from 1 to 19, with a mean of 10.  These scaled scores are combined to form the IQ scales.  

Test Use

Norms

The WPPSI norming sample was comprised of 1,200 children, 100 boys and 100 girls in each of six age groups.  The age groups were selected by half years, from 4 to 6½ years.  The 1960 US census data were used to select the ratio of whites to nonwhites in the sample.

Validity


According to Satler (1992), the WPPSI has excellent reliability, as measured by internal consistency.  The reliability coefficients are .94, .93, and .96 for the Verbal, Performance, and Full- scales, respectively.  Satler finds the subtest reliabilities to be less satisfactory, ranging from .77 to .87 across the age groups.  Test-retest reliability after eleven weeks appears to be high, at .86, .89, and .91 for the Verbal, Performance, and Full- scale scores, respectively.  


Satler summarizes the literature on validity across assessments and concludes that the Stanford-Binet LM is not comparable to the WISC-R because it yields IQ scores that are too low for this age group.  The Stanford-Binet IV also yields scores that are approximately five points lower than the WISC-R.  He concludes that the WPPSI and WISC-R may be comparable but more research is needed.

Many researchers have examined the factor structure of the WPPSI.  The venerable two-factor structure identified in the WPPSI manual has lost significant ground in recent studies.  Kaufman et al. (1977) studied the specificity of individual subtests with the standardization sample.  Their two criteria for adequate specificity were a) specific variance is equal to or greater than .25 scale points and b) specific variance is greater than error variance.  Two subtests consistently failed to meet these criteria: Information and Comprehension.  These two tests reappeared as outliers in a factor analysis by Carlson and Reynolds (1981).  In their review of the literature, they cite five studies published before 1975 that corroborate the old two-factor structure.  Their solution for the standardization sample also supported the two-factor structure but not without reservations: the authors corroborated Kaufman’s conclusion that the Information and Comprehension subtests did not have sufficient test specificity to overcome variability due to error.

O’Grady’s (1990) maximum likelihood factor analysis of the WPPSI standardization sample (probably the last, due to the advent of the WPPSI-R in 1991) gives a very unsatisfying closing argument to the WPPSI factor question.  O’Grady chooses a single factor as his conclusion, not because it fits the data most closely, but because all other solutions prove to be more problematic.  He eliminated 3 and 4-factor models, then found slippery support for the 2-factor model as well: 

The estimation of Verbal and Performance scores provide for a hypothetical complexity that is only weakly evident in the data (this problem, of course, is repeatedly witnessed in the continuing failure in utilizing all the Wechsler scales—the inability of such separate Verbal and Performance estimates to yield meaningful, replicable, differential prediction of behavior of individuals) (O’Grady, 1990)


The predictive validity of the WPPSI is multifaceted but two salient factors emerge from the literature: 1) amount of time in between the assessment and the comparison measurement, and 2) to what measurement the assessment is compared.  A study by Rasbury et al. (1977) “Relations of scores on the WPPSI and WISC-R” separates the tests by a year.  Their conclusion is that the predictive validity of the WPPSI with a similar Wechsler IQ assessment, over a one-year interval, is very high.
White and Jacobs (1979) studied the degree to which WPPSI scores can predict performance on the Gray Oral Reading test, over the two-year spread of preschool to the end of first grade.  The authors non-randomly selected 28 suburban, middle-class students from a single school in Montreal.  They found significant correlations (Pearson r values of .41 to .61) with the Vocabulary, Arithmetic, Similarities and Geometric Design subtests.  None of the other correlations were above .33.  This low correlation was surprising to the authors, who cited Lieblich and Shinar, (1975) and Plant and Southern, (1968) who observed significant (if low) correlations between every subtest score of the WPPSI and reading achievement.  They explained that distance in time and place (one study was performed in Israel) probably accounted for this difference.  Based on their results, the authors confidently asserted that the WPPSI was a good predictor of reading achievement.  The four subtests on which many authors agreed (Vocabulary, Similarities, Arithmetic, and Geometric Design) may show significant correlations with reading achievement tests but the other subtests do not reliably predict reading achievement.  

Using these studies as a guide, the WPPSI should be used as an indicator of trends in student reading achievement, rather than a specific predictive tool.  Yule, et al. (1982) studied the long-term predictive validity of the WPPSI with a sample of 85 children from the Isle of Wight.  They found that Full-Scale IQ correlated at a very high .86 with students’ scores on a public graduation exam.  Although their sample was large, it was also concentrated and non-randomly selected.  This study does lend weight to the argument that Wechsler IQ assessments taken during preschool predict long-term achievement.  Crockett et al. (1976) administered the Metropolitan Achievement Tests three to four years after the WPPSI to 35 head start children.  The only significant correlations they found were between Mathematics Performance IQ (r = .52, p < .01), and Mathematics and Full-Scale IQ (r = .43, p < .01).  The authors urged caution in predicting achievement of low-SES children based on WPPSI scales.

Research on Use: Cultural, Ethnic, and Sex Inequalities on the WPPSI  

“Black/White IQ differences are in a very real sense a barometer of education and economic opportunity…” (Vincent, 1991)

Researchers have published more studies on the validity of the WPPSI with culturally diverse, low-SES, or exceptional children than of the general population.  Authors probed subtest profiles of different groups, compared many different assessments to the WPPSI, and addressed both concurrent and predictive validity.  Jensen stands out from the rest of the authors by persistently advocating Spearman’s g factor in almost all of his extensive IQ analyses.  Jensen and Reynolds published a study of the relationships between ethnic and economic differences on ability patterns on the WISC-R (Jensen and Reynolds, 1982).  Using the standardization sample, they conducted factor analyses and concluded that most of the variance could be accounted for by Spearman’s g.  They found that “race” and SES correlated with their WISC-R g factor at .37 and .36 respectively.  The authors explained that “race” was not a single or independent construct (SES and “race” correlated at .27).  Jensen and Reynolds began with g and used three other factors (Verbal, Performance, and Memory) to account for the variability not covered by g.  Their outcome was a logical product of the process they chose.  Shared variance is a vital part of Wechsler IQ subtests but this does not necessarily prove a g factor exists in the population.  It only demonstrates that the subtests result in similar scores.  Shared variance may also point to a flaw of similarity between items of separate Wechsler subtests.  All of the problems posed in these tests are “closed” (e.g., have only one right answer) to allow for precise scoring.

McShane and Plas (1982) studied the patterns in WPPSI scores of Native American children.  His large (n=142) sample included students referred for assessment for special education (105), hearing-related disabilities (20), and giftedness (17).  The students were two-thirds Ojibwa and the rest were primarily Sioux.  The schools in which the students were enrolled had approximately 50 percent dropout rates.  The students in this study were spread over twelve years of age (4 to 16).  The researchers found that these students scored significantly higher on spatial subtests than average (p < .01), at about a standard deviation above the average from the 1967 norms. 

Valencia and Rothwell (1984) studied concurrent validity between the WPPSI and the McCarthy Scales of Children’s Ability (MSCA) with a sample of Mexican-American children who spoke English as a first language.  The authors sampled 39 preschool children from the Head-Start program.  They found only moderate correlations between the assessments, but when corrected for range restriction, the correlations fell between .60 and .80 (p < .001 for all scales).  The children scored significantly higher on the Performance IQ than the Verbal IQ.  However, the authors’ choice of selecting students who did not use any other language than English clearly limited the generalizability of their findings.

One study stood out for its comprehensive analysis of predictive validity of the WPPSI with African-American children.  Lowe, et al. (1987) studied 40 children enrolled in Head Start with the WPPSI and the WISC-R, at a distance of four years.  They also collected results from the children on the WRAT, the Iowa Test of Basic Skills (ITBS), the California Achievement Test (CAT), and the Iowa Tests of Educational Development (ITED) at various stages through 11th grade.  The researchers ended the study by testing the group with the Wechsler Adult Intelligence Scale-Revised (WAIS-R), twelve years after their initial WPPSI.  While the authors’ data are tremendously rich, the fact that these students were subjected to all of these assessments over such a short period of time demonstrates the current malaise of over-assessment in schools.  Almost all subtests of the achievement measures had remarkably similar low, but significant correlations (mostly p < .001, with Pearson correlations of about .3 to .5) with the WPPSI and WISC Full-scale, verbal, and performance scales.  The ITED math assessment had very low correlations with the IQ scales and the assessment in general had lower correlations with the WPPSI than the other three, but had much higher correlations with the WISC-R.  The Wechsler assessments also correlated well with each other.  Full-Scale IQs on the WPPSI, WISC-R, and WAIS correlated at .78, .73, and .78 respectively.  The subtest correlations between the WPPSI and WISC-R were moderate to high, except for Similarities (r = .13).  Finally, the authors correlated the students’ WPPSI and WISC-R scores with the students’ grades across subject areas, in two groups: grades 1-6 and 7-11.  They found significant, moderate correlations with all three IQ scales, similar in range to correlations with the achievement tests (about .40 to .65 for both groups).  The WISC-R correlated slightly higher with the students’ grades in their latter years.  This study is very impressive for its comprehensive approach but not for explanation of its intercorrelations.  The authors conclude that the WPPSI and WISC-R predict standardized, norm-referenced achievement test scores with moderate success.  This is unsurprising because these assessments are based on common beliefs about measurement of abilities and achievement.  Both are designed to approach the information in a very traditional way, by asking questions to which one right answer is to be recalled or derived (i.e., “closed”, or “well-structured”).  Similarly, traditional grading styles include multiple-choice and other simple, one-answer items that leave the grader with no question about how to score an item.  These tests cannot be rigidly scored if students can provide an answer that the assessor has not thought of beforehand.  The common use of achievement tests to rate the performance of a teacher or an entire school leads only to a circle: a teacher must teach the strategies and contents of achievement tests (presumably adding the incentive of grades), because the tests are used to demonstrate the teacher’s effectiveness in covering appropriate curriculum.  In this way, the curriculum tends to be driven by a test, which, by definition, must contain only questions with right answers.  This system encourages teachers to teach test-taking literacy, rather than solving open-ended problems like those that their students will face later in life. 

Glutting and McDermott (1990) identified six profile types in the standardization sample and found that their “high” group (mean Full-Scale IQ=122.8) contained a proportion of non-white children less than one-third of that in the entire sample.  Furthermore, the parents of the children in the “high” category fell disproportionately into the highest occupational (professional-technical) and educational (four or more post-secondary years) categories.  They conclude that SES and ethnicity differences do not indicate test bias because the WPPSI has been shown to demonstrate the same ethnic and economic differences seen in criterion-referenced performance assessments.  To the authors, the tests simply represent population parameters but the use of these tests as indicators of ability (such as Spearman’s g), separate from acculturation or learning, is called seriously into question.

In the previously cited study by Quereshi and Seitz (1994), the authors examined sex differences on three Wechsler scales for children (WPPSI, WISC-R, and WPPSI-R).  The researchers administered all three assessments to 36 boys and 36 girls in a counterbalanced design.  Although they found no significant IQ scale mean differences across sexes, they found that boys’ Full-Scale means differed significantly more across the three tests than did girls’.


Kaufman et al. separated boys and girls in a 1977 study of the WPPSI subtests from the standardization sample.  They concluded that the same two-factor solution explained the variance for both sexes.  For both sexes, Comprehension and Information were the only two subtests that did not meet the authors’ criteria for specificity.  The authors warn that specific interpretations should be tempered by the fact that a typical ratio of specific variance to shared variance to error is about 40 : 40 : 20.

The WPPSI and “The Gifted”


The literature pertaining to the WPPSI and gifted students is thin and outdated. Hawthorne, Speer, and Buccelato (1983) studied the appropriateness of the WPPSI with 306 students assessed for admission into private schools for the gifted in Atlanta and concluded that none of the subtests had an adequate ceiling.  They conclude that the WPPSI may be useful for selection for gifted programs, however they warn that individual subtests should not be used to predict behaviors of very high IQ children because their abilities were higher than the ceiling of the assessment.


The same authors (Speer, et al., 1986), presumably using the same sample as above) studied subtest profiles of gifted children on the WPPSI.  They found that the students’ Verbal IQ scores were typically higher than their Performance IQ scores (PIQ).  A t test revealed that a mean difference between the subtests was highly significant (p < .001).  They rank ordered the mean subtest scores and found that Vocabulary, Similarities, Comprehension, and Information (all Verbal subtests) ranked as the top four of all the subtests.  Although range restriction was a concern in this study, their analysis by rank ordering is robust for this purpose.

Conclusion


The WPPSI is an enigmatic assessment.  It appears to have no simple factor breakdown.  At least two of its Verbal subtests (Information and Comprehension) probably do not have enough test specificity to interpret separately.  It has an insufficient ceiling (to interpret separate subtests) for gifted students.  It correlates moderately with norm-referenced achievement tests and strongly with other Wechsler IQ assessments, especially the WISC-R.  It has even been shown to correlate well with high school exit exams for a group of students from the Isle of Wight.  It has been shown to serve as a barometer for SES.  Results on the WPPSI clearly change across ethnicities, such as White, African-American and Native American (Ojibwa and Sioux).  Many researchers have issued strong warnings against predicting children’s behavior outside of the testing session, yet the WPPSI has been used consistently as a gatekeeper for programs for the gifted.

The Wechsler Intelligence Scale for Children—Revised (WISC-R) 


Published in 1974, the WISC-R is a version of the Wechsler IQ tests designed for children from ages 6 to 16.  Until the WISC-III was developed, however, it was one of the most widely used assessments of giftedness in children.  Its subtests are intentionally similar to the WPPSI because it was designed as an IQ assessment for older children.  The WPPSI, WISC, and WAIS (Wechsler Adult Intelligence Scale) are part of a triad of tests intended to assess the intelligence of people of all ages.

Constructs and Development


In the introduction of the WISC-R manual, Wechsler briefly explains the elusiveness of intelligence.  He calls the WISC-R a “measure of brightness” (p. 4).  It is at its basis, a measure of intelligence, which Wechsler defines as “the overall capacity of an individual to understand and cope with the world around him” (p. 5).  He offers two caveats: first, that intelligence is a “global (or ‘multifaceted’) entity”, and second, that no single trait is overwhelmingly important (p. 5).  The WISC initially was developed to address the construct of mental age.  The first page of the WISC-R manual contains an essay explaining that this was abandoned in favor of the deviation intelligence quotient, which is a comparison of a student only to students of his or her own physical age.  In the manual, Wechsler disclaims any attempts to define this quotient in terms of social or clinical significance.  “The exact meaning of these deviation scores,” it predicts,” will become known through accumulating social statistics and clinical experience with both normal and clinical groups” (Wechsler, 1974, p. 5).  Wechsler does present the constructs of “global intelligence,” as partially dependent upon “nonintellective factors” such as motivation (p. 6).

Test Parts, Scoring, and Administration  

The WISC-R is administered in a very similar way to the WPPSI.  According to the WISC-R manual, the examiner should engage the child in informal conversation before beginning the tests.  This rapport is important because to complete the assessment, a child must work alone with an examiner for an hour to an hour and a half.

The WISC-R includes ten subtests, divided into Verbal and Performance scales.  The Verbal scale includes Information, Similarities, Arithmetic, Vocabulary, and Comprehension.  The Information subtest consists of a list of factual questions.  The questions are asked in reverse order (from most to least difficult) until the student answers two consecutive questions correctly.  The Similarities subtest includes lists of two items.  The children are asked how the items are the same.  The examiner continues until he or she has run out of the seventeen items or the child has failed to find similarities with three consecutive pairs.  The Arithmetic subtest includes a booklet of math problems and is timed.  It begins with a counting exercise for the youngest children, using a picture for reference.  In the Vocabulary subtest, the examiner asks, “What does______ mean?”  The child answers until he or she fails five consecutive times.  In the Comprehension subtest, the child is asked questions to which at least two responses (from a list provided in the manual) are required for a correct answer.  For example, “What are some reasons why we need policemen?” (Wechsler, 1974, p. 97)  The test is concluded after the child has failed to produce two answers for four consecutive questions.


The Performance scale includes Picture Completion, Picture Arrangement, Block Design, Object Assembly, and Coding.  The subtest “Mazes” may be substituted for Coding.  The Picture completion test is a timed activity, consisting of 26 pictures with something missing from the object depicted.  The child has twenty seconds to explain what is missing.  The test is concluded after the child has failed to do so for four consecutive pictures.  In the Picture Arrangement subtest, the child is presented with a series of pictures, which he or she must lay out in order, from left to right.  This test is concluded after three consecutive failures.  The block design activity includes a set of four or nine square blocks (depending on age) that are diagonally divided into two colors.  The child is asked to reproduce a picture with the blocks from a set of cards.  This is a timed subtest, with 45 seconds allowed for each picture.  The student is given two tries to reproduce each picture and this subtest is concluded only when the child fails to reproduce two consecutive pictures.

All of the subtests have a maximum scaled score of eighteen and a minimum of one, with a norm-referenced mean of ten.  The test administrator alternates between Verbal and performance subtests.  Two additional tests, Digit Span and Mazes, supplement the Verbal and Performance scales respectively.  The former includes memorization of consecutive digits and the latter is a timed activity of solving mazes on paper.

Test Use

Norms


The WISC-R norm sample was meticulously stratified (according to the 1970 census) across age, geographic location, race, and parental occupation (a measure of SES).  200 children were included in each one-year age group from six and a half to sixteen and a half years old, representing a total n of 2200 children.

Validity

The WISC-R manual contains reliability information, with a split half and a test-retest study.  Wechsler reports high split-half reliability coefficients, from .77 to .86 for the Verbal subtests and .70 to .85 for the Performance subtests.  The reliabilities of the Full-Scale, Verbal and Performance scales are reported to be.96, .94 and  .90 respectively.  The researchers retested 303 children (245 white and 58 nonwhite) from six age groups of the standardization sample after a month.  The test-retest reliabilities were corrected for the variability of the norms group.  The coefficients for the Verbal, Performance, and Full- scales in the manual are .90, .90, and .94 respectively.  The corrected subtest test-retest reliabilities range from .65 (Mazes) to .88 (Information) and all but Coding are above .70.


Validity is established in the manual with intercorrelations of the subtests and correlations with other measures of intelligence.  The intercorrelation data are complicated and stratified by age but the correlation coefficients tend to fall into a range of .4 to .7.  Other authors have thoroughly examined subtest specificity.  Correlations between the WISC-R and WPPSI are reported in the manual to fall between .4 and .8 for subtests.  For the Verbal, Performance, and Full- scales, the correlations increase to .78, .74, and .82 respectively.  These correlations are reported as .91, .85, and .95, respectively, with the WAIS given to students near the top end of the WISC-R age range. The manual also contains a study of correlations with the Stanford Binet. The sample included 118 students across four age ranges. The Verbal, Performance, and Full- scale correlations were reported as .71, .60, and .73, respectively.

The WISC-R and “The Gifted”


Many more studies with gifted children have been conducted with the WISC-R than with the WPPSI.  Authors studying the WISC-R and children of high ability typically judge them as “gifted” or possessing “superior intellectual ability” based on high Full-Scale IQ scores.  This designation includes a subtle and incorrect assumption: all gifted students have high IQ scores.  While students who have high IQ scores may be gifted, students with moderate or low IQ scores may have gifts that are important in school and society but do not correlate with an IQ test.  

Most researchers concerned with high-IQ students and the WISC-R examined subtest scatter or attempted to identify different profiles.  Hollinger and Kosek (1986) examined the profiles of 26 students with Full-Scale IQs over 130 to identify profiles in their subtests.  They noted that using an IQ cutoff as an identifier of giftedness implicitly supported a theory of a single intelligence, analogous to Spearman’s g factor.  They found that 85 percent of their sample demonstrated significant strengths or weaknesses among the WISC-R subtests.  All but one student obtained an “average” score on at least one subtest.  Although their sample was limited in size and ethnicity, the authors concluded that significant variation in subtests was typical of high-IQ students, but they arrived at no set of subtest profiles for their sample.  Hollinger and Kosek’s conclusion is supported by Patchett and Stansfield (1992), who studied 290 Canadian children with Full-Scale IQs of 100-140+ and found that subtest scatter increased with Full-Scale IQ. 

Differences between the two IQ subscales (Verbal and Performance) also appear to increase with higher Full-Scale IQ.  Silver and Clampit (1990) studied Verbal IQ-Performance IQ differences in the WISC-R standardization sample.  They found that among children with high (124+) Full-Scale IQs, the occurrence of a significant Verbal IQ-Performance IQ discrepancy was much higher than reported in the WISC-R manual.

Brown and Yakimowski (1987) collected WISC-R results from two dozen school psychologists, yielding three categories: Average (Full-Scale IQ of 85-119, n = 230), High IQ (Full-Scale IQ >119, n = 200), and Gifted (identified by their school districts, n = 120).  The High IQ and Gifted groups were not the same.  Some gifted students did not have Full-Scale IQs over 119 and some students with high IQ scores were not identified as gifted.  Using a principal components factor analysis, the authors found a typical two-factor solution (Verbal Ability and Perceptual Organization) for the Average group.  Their best fit for the gifted group was a four-factor solution, which accounted for 65.5 percent of the total variance.  A five-factor solution emerged for the High IQ group.  The entire group (including students below average, n = 599) yielded a “g” factor, accounting for 59.8 percent of the total variance.  The authors concluded that students with high Full-Scale IQs tend to process the WISC-R problems differently from average students, or even those identified as gifted.  The authors conclude that using subtest scores is preferable to summary IQ scales but more research needs to be conducted on how to use them.  MacMann et al. (1991) gathered an impressive sample of 829 students with Full-Scale IQs of 120 or higher.  However, they found no conclusive factor structure for students with high Full-Scale IQs.

Detterman and Daniel (1989) used the standardization sample to make a correlation matrix with the mean subtest scores of five “ability groups”, from low to high IQ, with equal sample sizes in each group.  He used chi-square analysis to determine which correlations were significantly different from each other and found that the profiles of low and average-IQ children correlated much more closely with each other than with those of high-IQ children.  His top two groups actually correlated inversely.  Lynn (1991) replicated Detterman and Daniel’s study with the Scottish standardization sample.  He found almost identical results to those of Detterman and Daniel, including the curious inverse correlation between his top two groups.  They concluded that students who scored higher on the WISC-R also had qualitatively different profiles across the subtests.  Lynn postulated a “depressant” variable acting on the lower groups that increased their subtest profile correlations.

Conclusion

Conclusions are difficult to disentangle from the mixed results of the literature on the WISC-R with gifted students.  As IQ scores increase, so does the variability between subtests and Verbal and Performance scales.  The factors involved seem to increase in complexity until factor analysis is inadequate to separate meaningful factors.  Cahan and Gejman (1992) studied 161 Israeli students with high (130 or higher) Verbal or Performance IQ scores and found that students’ scores remained consistent over 2.5 to four years.  However, the authors found that only 86 percent of their participants would have been defined as gifted a second time by the WISC-R.  The authors see this percentage as high but a change in “gifted” status for fourteen percent of students reassessed seems wholly inadequate.  These results clearly indicate that the WISC-R, and probably the WPPSI, should not be the only assessment used to determine entry into programs for the gifted.

Relationships between Wechsler Assessments


The WPPSI was designed to follow the original WISC (a now outdated test) but has been shown to correlate well with its 1974 update, the WISC-R.  The WISC-R was also used in this study because of its clear correlation with Verbal, Performance, and Full-Scale IQ scores on the WPPSI.  Reynolds, Wright and Dappen (1981) compared correlations of the WPPSI and WISC-R with the Wide Range Achievement Test (WRAT).  They selected their participants (n = 210) from children referred for unspecified “psychological services.”  The authors explain that the range of scores was restricted, resulting in lower correlations.  All of their Pearson correlations (between Full-scale, Verbal, and Performance IQ and subscales of the WRAT) were significant at an alpha of .05 and fell between .35 and .60.  The authors found no significant differences between the variances of the WISC-R and WPPSI scores on the WRAT.   The authors argue that both assessments predict achievement well, and (more importantly) that they predict the WRAT similarly, but this may be because the IQ assessments contain similar types of questions, not solely because they examine the same abilities.  Reynolds, Wright, and Dappen found a high level of criterion-related reliability between the WPPSI and WISC-R, if not the “validity” they claim to have found.

Rasbury et al. (1977) tested 90 students with the WPPSI and followed it with the WISC-R one year later.  Their participants’ mean Full-Scale IQ of 119 on the WPPSI and 115 on the WISC-R, average about a standard deviation above the norming sample mean.  The authors found a significant (p < .01) correlation of .75 between IQ scale scores.  When they corrected for range restriction, their correlation increased to .94.  They did not examine subtest variability, however, and their sample was restricted to upper-middle class children.  They did not report the ethnic data on their participants.  

Quereshi and Seitz (1994) demonstrated the non-equivalence of three Wechsler IQ tests for children with a much more elegant study.  They administered the WPPSI, WISC-R, and WPPSI-R to 72 children (36 boys and 36 girls), in a counterbalanced design.  As they predicted, the Full-Scale IQ mean scores followed a WPPSI>WISC-R>WPPSI-R order of magnitude.  Their reasoning is that as test norms increase in age, the population slowly surpasses them.  The WISC-R was published seven years after the WPPSI and the WPPSI-R was published 17 years later.  Of the three (Full-Scale, Verbal and Performance) IQ scores produced by the three tests, none meet all three of the authors’ criteria of equal means, variances, and covariance.  Of the subtests, Similarities, Vocabulary, Block Design, and Mazes had significantly unequal means across all three scales. Information, Arithmetic, Comprehension, and Picture Completion had equal means across all three scales.  Their conclusion is obvious: although the scales share constructs and variation, they cannot be directly compared at the subtest level.  

A Longstanding Tradition: The Stanford Achievement Test, Ninth Edition (S-9)


The S-9 manual for school administrators and teachers includes no validity or reliability data.  In a review of the S-8 for The Eleventh Mental Measurements Yearbook, Brown (1992) writes, “any test battery that has survived to an eighth edition . . . obviously has many satisfied users”(p. 861).  No reviews were found for the S-9.  The data for this review are from the administration manual and test reviews of the S-8.
Constructs and Development


The Stanford Achievement Test dates back to 1923.  According to the Administration Manual (1995) it “measures students’ school achievement in reading, language arts, mathematics, science, and social science” (p. 7). 

Test Parts, Scoring, and Administration


The test is variable, depending on the use.  A new addition to the S-9 is an “open-ended” format, in which students write in answers (rather than choosing in a multiple-choice format) and a variety of answers that could be considered correct.  The “open-endedness” of these types of questions is severely limited because a correct set of answers is provided to the test administrator.  The purpose of the S-8 is to cover “a national consensus curriculum,” in which items were thoroughly reviewed by teachers and stratified to represent different districts across the US (Brown, 1992).  Little of this has changed for the ninth iteration of this popular test.  The tests used by the school in this study are the Reading and Math tests, without any of the optional (and more expensive) “open-ended” subtests.

The Administration Manual details the domains covered in each of the subtests.  The Reading test includes Comprehension and Vocabulary.  The former is comprised of items constructed to measure “Initial Understanding, Interpretation, Critical Analysis, and awareness and use of Reading Strategies” (p. 11).  In the Vocabulary subtest, students must choose between multiple meanings of a word in a sentence, to fit the word’s meaning with an example.  The Mathematics test was developed to assess “students’ mathematical power” (p. 12), as defined by the National Council of Teachers of Mathematics (NCTM).  The test was developed to measure the entire breadth of recommended content and emphases of the NCTM.

Test Use

Norms


The items on the S-8 were selected from 27,000 tryout items (Stokes, 1992).  These were tested with a tryout sample (n=215,000) stratified to represent the nation’s school district sizes, geographic areas, and socioeconomic status levels.  Over 1,000 schools participated in the tryouts.  Each item selected for the test was tested 700 times or more. 

Validity


None of the test items were retained unless they demonstrated an item-subtest correlation of .35 or higher.  Kuder Richardson 20 reliability coefficients were calculated for each subtest at each level.  Most are .85 or higher, many are over .90, and all are over .80 (Brown, 1992).  Alternate form reliabilities are slightly lower, but all are at .80 or higher.  

Brown (1992) writes that validity is somewhat lacking for the 8th edition.  A panel of educators from different ethnic groups reviewed all of the items for possible ethnic, gender, SES, cultural, or regional bias.  In the manual, the test authors instruct educators to compare the items with local standards to determine face validity.  A study of subtest correlations with the Otis-Lennon School Ability subtests reveals moderately high correlations of .60 or higher.

Research on Use

The S-9 is used for accountability purposes in school districts across the nation.  A review of ERIC and PsychInfo revealed no studies of the validity or reliability of the S-9 with normal or gifted children, however the S-9 is used as a concurrent or predictive validity indicator in numerous studies.  Researchers simply assume that the test publishers have examined these aspects of the S-9 as thoroughly as is reasonably possible.  After all, any test battery that has survived to a ninth edition obviously has many satisfied users.

Conclusions


The S-9 is a traditional tool for educators to measure the achievement of their school’s or district’s children against a representative sample of students from the entire US.  This may be very important in the political arena, where “accountability” measures such as the S-9 can determine administrators’ job security, but the benefit to the consumers of education, the students, is unclear at best.  The S-9 is a meticulously developed and widely used measure of student achievement, both in schools and in research.  It is often used to demonstrate the validity of other measures, including measures of ability.  For the purposes of this study the S-9 represents a traditional and widely used test for identifying students who are excelling in school.

A View of Student Engagement: The Student Profile Questionnaire

The SPQ was developed by Kenneth Wong et al. (1996), as a measure of student engagement in the classroom, for a study on the effects of Title I services.  They found that teaching for mastery of basic skills was less effective than teaching based on real-life content, emphasizing meaning and understanding.  It is used here as a measure of students’ “fit” into the atmosphere of the school for the gifted in this study.

Test Parts, Scoring and Administration

As adapted for use in the school under study, the questionnaire consists of 12 items, arranged on a Likert scale, from 1to 4.  Three of the questions on the original form were adapted for this study.  The item “Completes seatwork” appeared to indicate a particular teaching style.  This item was changed to “Completes in-class work.”    The item “Demonstrates creativity” was added.  

Limited information is available on this assessment, so a parallel format will not be used to describe validity and research studies.  Inter-rater reliability has not been established for this study and the teachers received no instructions except that they were to fill out the survey for each child in the context of their class.  

Wong, et al. found that it correlated with achievement, as measured by the Comprehensive Test of Basic Skills.  It has not been used in any other study so validity data are limited to face validity.  To mirror the DISCOVER assessment’s comparative ratings system, the total score from the SPQ for each student was standardized by class from the 86 students that participated in the DISCOVER assessment.

Creativity Put to Numbers: 

The Test of Creative Thinking-Drawing Production (TCT-DP)

Creativity is a construct that is difficult, if not impossible to satisfactorily define, much less assess in a single instrument.  The very nature of creativity includes breaking boundaries, including those with which authors attempt to define it.  The creators of the TCT-DP reviewed and rejected popular tests available in the mid-1980s (Jellen and Urban, 1986).  Torrance’s (as cited in Urban and Jellen, 1986) “Circle Test” scoring did not allow for sufficient unconventional usage.  Guilford’s (as cited in Urban and Jellen, 1986) “Creativity Tests for Children” (CTC) were cumbersome to administer and score.  Clearly, a new test was needed.

Constructs and Development


Hans Jellen and Klaus Urban developed the TCT-DP in 1985 as a culture-fair, easily administered, simply scored, and meaningful assessment of creativity (Jellen and Urban, 1986).  They chose the expression “Creative Thinking” to signify “productive thinking in an innovative, imaginative, and divergent sense, via drawing production” (Urban and Jellen, 1986).  They adapted Carl Rogers’ theoretical approach to the nature of a creative act (Jellen and Urban, 1989).  According to Rogers (1962), the inner conditions necessary for constructive creativity are a) openness to experience, b) internal locus of evaluation, and c) the ability to toy with elements.  He writes that two conditions foster creativity: psychological safety and psychological freedom.  The authors of the TCT-DP believe they have addressed both of these conditions.


Urban and Jellen report that the theory behind the TCT-DP is also supported by the four components of creative thought used by Torrance (1966): fluency, flexibility, originality, and elaboration.  To this theoretical base, the authors added “1) risk taking (i.e. boundary breaking), 2) composition … and 3) humor” (Urban and Jellen, 1986).  The authors write that their construct of creativity includes the formation of a complete composition, or “Gestalt,” from a chaotic arrangement of fragments.


Urban (1991) studied TCT-DP results for 272 K-2 students from Hannover, Federal Republic of Germany, to determine developmental levels as measured by the TCT-DP.  He quantitatively studied variables of sex, age and grade.  He also qualitatively investigated children’s developmental levels.  He found that scores on the four elements of Connection by theme, Unconventionality, Humor, and Perspective increased significantly with each grade level.  Although he did not demonstrate the total score of the TCT-DP to rise significantly with each grade (p. < .07), his use of repeated t tests weakened his analysis.  He probably would have found a significant effect for grade with a Tukey test, which uses a pooled error variance estimate to compare all means in a study.  This type of study may not be appropriate because boundary breaking and originality are not priorities in typical curricula.  A de-emphasis on these skills in school probably results in high within-group variance, reducing the power of statistical tests, especially over such short periods as one year.  In his qualitative study, Urban identified six developmental levels, through which students grow in their association of the test fragments with objects that have meaning for them.

Test Parts, Scoring, and Administration


The testing sheet includes six figural fragments (a half-circle, an “L” a dashed line, an “S,” a dot, and a three-sided open box), five of which are in a 6’’ wide box.  The child is told to finish a design that an artist started but was unable to complete, using a (single color) pencil, pen or marker, in whatever way they would like.  They also are instructed to give a title to their drawing if they would like to.  The “incomplete” and different fragments invite completion and connection (Urban and Jellen, 1986, p. 167).  The authors emphasize the role of “risk taking” and “the permeability of artificial boundaries” in the testing sheet.  This is demonstrated, for example, when a student uses the fragment outside of the large box or uses fragments in non-stereotypical ways (Jellen and Urban, 1989).  


The TCT-DP is scored along an eleven-part scale.  One to six points are given for 1) any Continuation or usage of a fragment; 2) continuations that Complete a fragment, transforming it into a pattern or element; 3) New Elements; 4) Connections between two elements made with a line; 5) Connections between elements made by theme(s); 6) Boundary-breaking that is dependent on the fragment outside of the square; 7) Boundary breaking that is fragment-independent, or new elements outside of the large box; 8) uses of Perspective; and 9) using Humor, or affectivity.  Up to three points can be given for each of three types of Unconventionality: a) manipulation or use of the testing paper (for example, turning the page upside down); b) surreal, or abstract elements; c) symbolic or figural elements; and d) non-stereotypical usage of fragments (for example, the ‘S’ shaped fragment does not become a snake).  The Unconventionality scores are added together to form a single scoring criterion.  The last criterion is Speed.  Up to six points is awarded for high-scoring tests that were completed in 1-12 minutes.

Test Use


Most of the publications on the TCT-DP that are available in English are authored by its creators.  A larger body of literature is available in European and other languages but the present review is limited to those in English or reported in the test manual.

Norms


The TCT-DP manual contains results from a German norming sample (n = 2519) recorded between 1988 and 1993 (Urban and Jellen, 1996).  The authors report that these norms are applicable to international populations, especially to cultures with a Western European background.  

Validity

Urban and Jellen report three types of reliability: interrater, test-retest, and differential.  Interrater is the reproducibility of scores across raters.  Urban and Jellen report mean “rank correlations” (presumably Spearmans) of .93 (range .89 to 1.00) with five trained scorers, scoring 10 assessments.  The authors also report a mean Pearson correlation of .95 for two trained scorers across four grades (n = 89).  Harriman (1987, as cited in Urban and Jellen, 1996) reports correlations between two independent scorers as .92 and .91.  Test-retest reliability at six weeks is reported as .46.  The authors also cite “various smaller repetition studies” as yielding correlation coefficients of .38 to .78.  Urban and Jellen report one study of differential reliability, in which they administered two parallel forms of the TCT-DP to randomly selected Hungarian students.  They conducted Chi-square analysis of students who scored in the upper and lower quartiles of the first form (n = 45).  They found a highly significant Chi-square value of 33.54 (p < .001), indicating that the students who scored in the upper or lower quartiles on one form tended to score in the same quartile on the second form.


The test authors explain that establishing validity for the TCT-DP is not a straightforward endeavor because no other instruments are designed to test the same set of constructs (Urban and Jellen, 1996).  They do not expect a relationship with IQ.  They expect only low correlations with “purely quantitative” measures of creativity.  None of the studies on test validity reported in the manual was originally published in English.


Wolanska and Neçka (1990, as cited in Urban and Jellen, 1996) administered the TCT-DP and Raven Progressive Matrices to Polish students, ages 7-18 (n = 600).  They divided their sample into younger (7-10, n = 190) and older (11-18, n = 410) students.  They found a Pearson correlation of .29 (p < .001) between the TCT-DP and Raven scores with the younger group and .21 (p < .001) with the older group.  

Urban and Jellen conducted a study in which they asked 14 teachers to rank their students on creativity.  They defined the term “creative” as “original, rich of ideas and fantasy, innovative, talented in shaping a ‘gestalt,’ unconventional, non-conformist, curious, risky (in thinking), productive, expressive, flexible.”  They found that eight of the fourteen teachers’ rankings significantly correlated with the children’s scores on the TCT-DP (p < .05).  They noted, however, that with the teachers for whom creativity was a significant component of their instruction (“arts” teachers), the correlations were as high as .81 and .82.  The authors urge caution in interpreting their study because of the subjectivity of the teachers’ ratings.

Research on use

Jellen and Urban (1989) studied TCT-DP results from 569 students in eleven countries.  They found that children from more highly industrialized countries tended to score higher, with the exception of their Filipino sample, which led the study in mean total score.  They also found that the test is sensitive to cultural differences.  The authors often required translations and interpretations of fragments.  Stereotypical usage of fragments also varied by culture but was easily accounted for by informed raters from the students’ culture.  In a qualitative analysis, they concluded that the TCT-DP did not measure drawing skill or talent.  It did measure openness to boundary-breaking behaviors and unusual usage of given fragments.  They write that this study demonstrates the validity of the TCT-DP for cross-cultural use but the norms are most applicable to cultures of Western European background.

The test manual contains other studies done with the TCT-DP that give evidence of its validity with different groups.  Herriman (1987, as cited in Urban and Jellen, 1996) studied two soccer teams, one with an autocratic coach and another with a democratic-style coach.  He found that the latter team performed significantly (p < .01) better on the TCT-DP.  Jellen and Bugino (1989, as cited in Urban and Jellen, 1996) conducted a similar study with 28 musicians, comparing them with a control group of 42 non-musicians and found that the musicians scored higher in almost all of the 14 categories of the TCT-DP.  Other studies reported in the manual relate less closely to use for children or as an identification tool for creative students.

Research with “The Gifted”


Urban and Jellen (1996) performed rank correlations with three classes (grades 8-10, n = 62) of students identified as verbally talented on a German test of verbal creativity (the VKT).  They found low, nonsignificant correlations between the TCT-DP and IQ.  One of the three classes (grades 8-10, n = 24) showed a low, but significant relationship between the TCT-DP and the VKT (p < .05).  


Bröcher (1989, as cited in Urban and Jellen, 1996) studied 31 intellectually gifted students, identified through an IQ assessment, who participated in a summer creativity-training program.  He compared their pre and post TCT-DP scores and found a significant gain with a t test (p < .01).  He also found a Pearson correlation of .71 between the students’ pre and posttests.  He also used a control group (n = 57) with a t test and found their posttests to be significantly higher (p < .045).  He reports a test-retest reliability with his control group of .87.  He did not compare the gifted and control groups directly but their means (pre and post) were different by less than three points.


In the Polish study (1990, as cited in Urban and Jellen, 1996), Wolanska and Neçka report that a proportion of their entire sample (ages 7-18, n = 600) was identified as gifted through traditional IQ assessment (n = 108).  The gifted students had a mean IQ of 140,with a range of 119-159.  The authors’ findings of significant relationships between the TCT-DP and IQ were not replicated with the gifted sample (r = .14).  

Conclusions

Administration of the TCT-DP requires about fifteen minutes and scoring requires about five minutes for each student: Jellen and Urban have achieved their goal of creating a time-efficient instrument.  They have not been able to demonstrate consistent, linear growth on the instrument over time, perhaps owing to the low priority placed on teaching creativity in the classroom.  This test also may be limited by its spatial design: it does not give students with similar boundary-breaking abilities in verbal or other non-spatial areas an opportunity to demonstrate their creative potential.  

The TCT-DP is intended to test different constructs from traditional intelligence and achievement tests but nonetheless constructs seen as important in highly functioning students and adults.  It shares an open-ended format with the DISCOVER assessment; the instructions give children permission to explore the test media in ways unimaginable with traditional test designs.  As an example, a student in this study drew on the test paper and then folded it into a very realistic origami bird.  She was awarded one extra point for a New Element and three points for Unconventionality A: manipulation of the testing materials.  

Performance Assessment: Panacea or Pandora’s Box?


 Over the past twenty years, the popularity of performance assessments has risen dramatically.  Frechtling (1991) acknowledges the performance assessment trend as typical of fast-moving “fads” in education.  She identifies problems with norm-referenced tests (NRT), in comparison with performance assessments.  NRTs measure a student’s behavior relative to his or her peers, not to established criteria of knowledge or behavior.  Their multiple-choice format corrals the items into concrete questions, covering lower cognitive levels.  When used to ensure accountability, the NRT format limits, and even drives curriculum.  NRTs also tend to be culturally and linguistically inequitable.  This is an important point because it demonstrates the fact that two different cultures may value different indicators of intelligence, damaging (if not defeating) the efficiency of a simple scale of “intelligence” scores used for both cultures.  Frechtling identifies totally different problems with performance assessments: they take a long time to administer, cost a lot to develop, are difficult to score, and often involve invested or otherwise subjective raters, such as teachers.  Due to the lengthy, complex nature of performance tasks, performance assessments tend to cover a small breadth of content, with more depth than NRTs.  The largest concern with performance assessments is that their results may reflect an artifact of test construction or administration, in combination with (or instead of) a student’s abilities.  Frechtling offers no easy solutions but urges caution as educators try to find assessments that are equitable, valid, reliable, and authentic.

The literature on performance assessments tends to fall into two categories: evaluations of learning criteria (achievement), such as state standards, and performance assessments as “gatekeepers” for special programs.  The balance of the recent literature lies with the former, which has been as divisive as any issue in education in the past two decades.  Performance assessment as a “gatekeeper” tends to be represented in the literature by studies by test designers, exploring or validating their instruments.

Performance assessment as achievement assessment

The rise in Outcomes Based Education (OBE) and accountability measures has brought a rash of performance-based tests, usually aimed at answering the same evaluation questions as ever-popular norm-based assessments, but in an “authentic” setting, structured more like the learning environment (Frechtling, 1991).  These assessments also are expected to help educators reshape the curriculum to fit the needs of students assessed.  In their fervor to use these new tools, practitioners have not clearly defined the expression “performance-based assessment”.  Baker, O’Neil, and Linn (1994) write that the terms “alternative,” “authentic,” “direct,” and “performance” or “performance-based” have all been used interchangeably.  They identify six characteristics of performance assessments: 1) Uses open-ended tasks; 2) Focuses on higher order or complex skills; 3) Employs context-sensitive strategies 4) Often uses complex problems requiring several types of performance and significant student time; 5) Consists of either individual or group performance; 6) May involve a significant degree of student choice.  Their list of characteristics applies to assessments used in evaluating student achievement and in those used for identification of gifted students.

Soon after their advent, use of performance-based assessments outstripped reliability and validity research on them, leaving psychometrists wondering how they proliferated on face validity alone and demanding that they meet the same rigorous standards as norm-referenced tests (Berger and Berger, 1994).  Authors soon identified different forms of validity for performance assessment.  Miller and Legg (1993) assert that traditional methods of validation are not appropriate for context-rich performance assessments.  Linn, Baker and Dunbar (1991) identified eight criteria for “serious validation” of alternative assessments and Quellmaltz identified six (see Figure 1).  

Figure 1

Validation Criteria for Alternative Assessments

	Linn, Baker and Dunbar (1991)

1) Intended and unintended consequences of test use 

2) Fairness

3) Transfer and generalizability

4) Cognitive complexity

5) Content quality

6) Content coverage

7) Meaningfulness

8) Cost and efficiency
	
	Quellmaltz (1991)
1)  Significance

2)  Fidelity

3)  Generalizability

4)  Developmental appropriateness

5)  Accessibility

6)  Utility


Note.  The data in column 1 are from “Complex, performance based assessment: Expectations and validation criteria,” by Linn, R. L., Baker, E. L. and Dunbar, S. B, 1991, Educational Researcher, 23(9), p. 4-14.  The data in column 2 are from “Developing criteria for performance assessments: The missing link,” by Quellmaltz, E. S., 1991, Applied Measurement in Education, 4, 319-331.

These loosely follow Messick’s (1980) classic conceptualization of validity as unitary, but containing many parts (see Figure 2).  

Figure 2

Messick’s Facets of Test Validity

	
	Test Interpretation
	Test Use



	Evidential Basis
	Construct Validity


	Construct Validity +

Relevance/Unity



	Consequential Basis
	Value Implications
	Social Consequences




From “Standards of validity and the validity of standards in performance assessment, by Messick, S., 1995, Educational Measurement: Issues and Practice, 14(4), 5-8. 

Messick (1989) recently has expanded his list of facets of validity to include the embattled “consequential validity,” or the impact of a test’s results on the test-taker and society.  Test use is an important part of arguments forwarded by proponents of performance assessment but Popham (1997) argues that this concept clouds the waters of validity.  He asserts that many educational practitioners do not understand that validity refers to test interpretation, rather than the test itself.  He recognizes consequences of test use as important for test designers and practitioners, but outside of the validation process.  Other “heavy hitters” like Messick, as Popham calls them, disagree (Linn, 1997, Mehrens, 1997).  Shepard (1997) points out that “consequential validity” is just a new name for an idea long considered an important part of validity by measurement “heavy hitters” (Cureton, 1951, Cronbach, 1971, as cited in Shepard, 1997).

Authors often treat performance assessment as if a single, common definition exists, which usually means criterion-based measures of academic achievement.  This is not the case.  However, the bulk of the literature on performance assessments was written to address their use at the state or district level as a measure of criterion-based accountability.  This use has high face (or apparent) validity (Berger and Berger, 1994) but its construct validity and reliability remains largely untested (Bond, 1995, Frechtling, 1991, Linn and Burton, 1994, Quellmaltz, 1991).  Messick (1995) stresses that establishing validity is especially important for such politically charged issues as standards-based educational reform fueled on assessment results.  He states that “validity, reliability, comparability, and fairness are not just measurement principles; they are social values” that affect evidence for and against test design and use.  Miller and Legg (1993) identified generalizability, reliability across raters, fairness and costs as important hurdles for performance assessments in a high-stakes environment.  However, if administrators could control test corruption, context-based and instructionally relevant assessment may be beneficial to teachers, who consistently feel pressured to “teach to the test”.

Performance-based measures as identification tools for the gifted are not as widely covered in the literature.  They share some of the problems of accountability tests.  They tend to include a low number of highly complex tasks (or assessment items), typically divided along a categorical, rather than interval scale.  This makes traditional forms of validity testing extremely problematic, if not impossible.  

Performance Assessment as a Tool for Investigating Student Strengths

Hafenstein and Tucker (1994) developed an instrument to assess young children’s strengths within Gardner’s multiple intelligences as they participate in developmentally appropriate tasks in six centers devoted to different intelligences: logical-mathematical, linguistic, interpersonal/intrapersonal, bodily-kinesthetic, curiosity/spatial, and creativity.  In their study, two trained observers recorded a student’s behaviors while one observer interacted with the child in the center.  The children rotated between centers for about an hour.  Following the assessment, the observers established ratings on the students’ strengths as not evident, evident, or extremely evident.  The assessment was conducted with preschoolers (ages 3-5) at the beginning of the school year.  At the middle of the year, teachers were asked to rate students along the same criteria as the assessment.  Content analysis revealed that the teachers’ and raters’ observations matched well.  Regression analysis of the two ratings indicated that the assessment predicted the children’s performance as assessed by their teachers.  The authors concluded that performance assessment is a good predictor of young children’s behaviors.  Although its conclusions are promising for proponents of performance assessments and the instrument used bears a striking resemblance to the DISCOVER assessment, this study has important omissions.  The authors omitted their sample size and their methodology is unclear.  They appear to have calculated separate correlations for each activity of their assessment but this is unclear from their paper.  With this study, the authors reveal a promising way to assess children’s strengths but their conclusions are weakened by their incomplete report.

Educational assessment depends on a delicate balance.  Administrators (and political leaders) need to measure student achievement based on hard criteria and many believe that it is important to select students for programs for the gifted.  They view accountability as a primary reason to use NRTs.  Each year, newspapers publish school-by-school results of local district achievement testing.  Realtors often give parents a local school’s test scores as a measure of its effectiveness, should they decide to move in.  Teachers, on the other hand, want assessments to inform their curriculum decisions—to help them tailor their instruction to the needs of their classes.  Many educational researchers advocate “authentic” testing of real-world problem solving.  Measurement researchers tend to be interested in validity à la Messick: many, easily scored items that have been numerically demonstrated to fit the subject.  Finally, the consumers of education, students, often are not consulted.  Long periods of testing may interfere with their learning.  A blend of assessments is the only way to achieve measurement and educational goals but over-testing should always be a primary concern.  Another possibility is lowering the “high stakes” of assessment.  If performance assessments do not demonstrate classical validity and NRTs do not test real-life situations, then neither should be used as the single pass/fail determinant for any educational program.  If teachers are less burdened with preparing their students for the next test battery (as the most important measure of their teaching effectiveness), they may feel freer to innovate and to make their own curricular decisions as true professionals.

Opening the Ends: The DISCOVER Problem Solving Assessment


Compelling evidence for studying alternatives to traditional assessments comes from a study by Aleene Nielson (1994).  She explains much of the reasoning behind the creation of the DISCOVER assessment and explores longstanding assumptions that often go unquestioned in the field of assessment of the gifted.


Gifted students identified by traditional methods typically come from small, economically advantaged families of Anglo origin.  In this study, Nielson examines 1) how this characterization came about, 2) social structures surrounding gifted students identified in traditional and nontraditional ways, and 3) how these data compare with classic studies of gifted children.  The answer to the historical question lies in Lewis Terman’s classic IQ studies of the 1920s.  The author explains three common beliefs about giftedness in Terman’s time: that giftedness is hereditary (especially among socially distinguished families); that extreme talent could signal mental illness; and that intelligence was loosely determined by race.  The latter was supported by popular pseudoscientific studies of race and anatomy.  Terman’s interests in, and beliefs about, differences in intelligence were clearly shaped by contemporary theories.  Hence, his hypotheses were that economically advantaged, Anglo children would outperform their poor, minority peers on valid tests of intelligence.  


Terman’s most famous study was a search for and long-term follow-up of gifted children in California.  The author reviews Terman’s methods and finds that he limited his study to a sample consisting of 99 percent Anglo children because schools with high minority populations produced no IQ scores of 140 or above.  Rather than questioning his instrument of choice, Terman chose his samples from what he titled “better schools,” meaning those in economically advantaged areas.  From these severely limited data, Terman made sweeping generalizations about the profile of a typical gifted child, including family background, national origin, and parental education level.  Nielson characterizes the process of assessment and research on the gifted as a circular process: “we nominate children based on the ‘typical’ profile of a gifted child, do research to discover characteristics of gifted children … and conclude that ‘our data agree with Terman’” (p. 26).  The result is that gifted programs often bear a stigma of racism and elitism.

Nielson sent a questionnaire to all of the 218 students enrolled in self-contained programs for the gifted in a large, multicultural school district.  She based her questions on the variables included in Terman’s studies, including information on family size, parents’ marital status and education, ethnic background, and socioeconomic status. Some schools in the district had been targeted to use nontraditional assessment measures (the DISCOVER assessment, in combination with a review of student portfolios).  Nielson coded the questionnaires for anonymity and sent them in the first language of the students’ families.  A generous 75 percent of the questionnaires were returned, yielding an n of 159 (56 from targeted schools and 94 from non-targeted schools).  Her selection was nonrandom, but necessary.  She used Chi-square analysis, a conservative non-parametric statistic, to test for significant differences between the IQ-admitted (non-targeted) and the DISCOVER assessment/portfolio screened (targeted) samples.  


Nielson’s findings were telling.  The families of both targeted and non-targeted students were larger than the general population, experienced a 30 percent divorce rate, and had young parents, all in stark contrast with what the author titles the “Terman myth.”  The targeted group was more ethnically diverse than the non-targeted group, which was, in turn, more diverse than Terman’s group.  While the non-targeted group was dominated by children with European descent, the targeted group had an insignificantly higher proportion of minority students than the general population.  The targeted group also was comprised of students from lower socioeconomic backgrounds than the non-targeted group.  The author concludes than Terman’s results were “an artifact of biased selection procedures” (p. 31).   Both groups in her study clearly demonstrate this point.  She also concludes that an expanded institutional definition of intelligence, embracing problem solving and portfolios is needed. 

The proportion of American students whose first language is other than English has risen dramatically in recent years and continues to rise (Cummins, 1989, Maker, 1996).  Cummins (1989) reports that these students are marginalized by traditional measures of giftedness (specifically IQ) and educators’ faith in these tests.  He cites the Wechsler Information subtest as an example of cultural bias embedded into the test.  Questions such as “Who discovered America?”  and “How tall is the average Canadian man?” require experience with white, middle- or upper-class culture.  Cummins writes that the overrepresentation of second-language English speakers in classes for the “educable mentally retarded” has been corrected; however, non-native English speakers represent an overwhelmingly high proportion of students in classes for students with learning disabilities (LD).  Despite legal and educational mandates to eliminate language bias from placement testing, Cummins asserts that “the structure of discrimination within the American educational system has largely maintained itself.”

Nielson (1994) and Cummins (1989) expressed the need for alternative assessments for culturally and linguistically diverse students.  Maker (1996) expands upon their assertions with data from the US Census Bureau: the population of people born outside of the US increased by 40 percent from 1980 to 1990, the greatest increase of any decade in US history.  By 1990 the population of school-age children who do not speak English at home rose to 14 percent (Waggoner, as cited in Maker, 1996).  Testing has not kept up with population trends, resulting in a large population of “society’s most productive persons” who do not score in the 95th percentile on norm-referenced tests.  Maker claims that NRTs do not predict success in or out of school.  She cites the paradigm shift away from a unified concept of intelligence (or Spearman’s ‘g’), toward fluid intelligence in multiple forms; process- and field-oriented, rather than stable, unchanging, and school-oriented.  She especially stresses the need for assessment tasks that cross cultural boundaries.  The DISCOVER Problem Solving assessment was designed to address these challenges.

Constructs and Development

The DISCOVER Problem Solving Assessment was developed as an individual tool in 1986 by June Maker and redeveloped for use with groups in 1991 by June Maker, Judy Rogers, and Aleene Nielson.  It was designed as a standardized instrument to assess children’s intellectual strengths from a problem solving, multiple intelligences perspective.  It was designed to address the ethnic, socio-economic, and language biases frequently reported with traditional, norm-referenced assessments consisting of well-structured, one-answer items.  Maker (1994) uses Gardner’s “assessment in context,” to replace the term “authentic assessment.”  This includes:

emphasis on assessment, rather than testing; assessment as simple, natural, and occurring on a reliable schedule; ecological validity; ‘intelligence-fair’ instruments; multiple measures; sensitivity to individual differences, developmental levels, and forms of expertise; use of intrinsically interesting and motivating materials; and application of assessment for the student’s benefit (p. 19).


Three theoretical threads weave through the structure of the assessment: multiple intelligences; varied problem types, from closed to open-ended; and a definition of giftedness based on problem solving.  Gardner (1983) states that intelligence “ . . . must entail a set of skills of problem solving—enabling the individual to resolve genuine problems or difficulties.”  It also entails forming an effective product and the potential to create or find new problems to renew the process of acquiring new knowledge.  His criteria for defining an intelligence includes identifiable “core capacities,” susceptibility to a symbol system, evolutionary plausibility, the existence of people who demonstrate abnormal abilities in the intelligence (such as idiots savants or prodigious children), and ability to separate through brain dysfunction or injury.  In his seminal work on multiple intelligences, Frames of Mind (1983), he identifies seven such intelligences.  Gardner terms these intelligences “useful fictions,” emphasizing that they work in concert.  They also are highly contextual and connected with “real-world” problem solving (Renzulli and Reis, 1985).  Gardner (1993) writes, “an intelligence entails the ability to solve problems or fashion products that are of consequence in a particular setting or community.”  This connection of intelligence and context is supported by Sternberg (1982), who declares that “reasoning, problem solving, and intelligence are so closely interrelated that it often is difficult to tell them apart” (p. 18).  He states that the best measures of intelligence involve novel tasks, channeling students into demonstrating the ability to use new conceptual systems that they have acquired.

The DISCOVER assessment is designed to examine eight domains of intelligence, based on Gardner’s theory: spatial-artistic, spatial-analytical, logical-mathematical, oral linguistic, written linguistic, interpersonal, intrapersonal, and bodily kinesthetic.  Of these intelligences, a rating is produced for the first five.  The rating system is positivistic, with five categories; Unknown, Maybe, Probably, Definitely, and Wow!  The last category is reserved for cases in which a single student clearly exceeds any others in their class and in the experience of the observers.  It typically is collapsed into the Definitely rating for purposes of analysis.  The ratings fill in the sentence; “based on the criteria in the Problem Solving Behavior Checklist the student _____ demonstrates superior problem solving skills in this activity in relationship to his or her class.”  


The DISCOVER assessment fits into the previously cited six characteristics of performance assessment, as identified by Baker, O’Neil, and Linn (1991), except that the problems presented to the students represent a range, from closed to open-ended.  The second theoretical underpinning of the DISCOVER assessment is the Schiever/Maker problem types (Schiever and Maker, 1991), adapted from Getzels and Csikszentmihalyi (1967).  The problem types are arranged along a continuum of five categories, from closed to open-ended (see Figure 3).  In a type I problem, the presenter and the solver know the problem itself (i.e. it is well defined) and the accepted method for deriving the answer.  The presenter knows the solution and the solver must simply recall or derive it.  The first two types are those typically found on norm-referenced tests of intelligence and achievement (Maker, Nielson, and Rogers, 1994).  Moving from problem types I to V, the solution, then the accepted method, then the problem itself are left open for the student to pursue.  A type V problem requires clarification or choice by the solver of which problem he or she would like to solve.  The solver must design the method and a way of evaluating the solution, since none of these are known by the presenter.  The problem types are not ordinally ranked, I through V.  Rather, they represent a range of possibilities, all parts of which are important.  The DISCOVER assessment includes a range of problem types, from I to V, in its activities (see Figure 4).  This is the most radical departure that its authors made from traditional assessments, which must remain entrenched in the use of type I or II problems to maintain strict scoring and susceptibility to norming.  Sternberg (1985a, 1985b) notes that teachers train their students in critical thinking and problem solving, only using clearly defined problems (Schiever/Maker types I and II), while most real-life problems are more open-ended (types  IV-V).  Including ill-structured problems in the DISCOVER assessment challenges students to demonstrate adaptability and problem solving necessary for real-life situations.

Figure 3

	Types of Problem Situations
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	I


	K
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	II


	K
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	III


	K
	K
	R
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	IV
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	K
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	V


	U
	U
	U
	U
	U
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K = Known, U = Unknown, R = Range
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The DISCOVER assessment’s third theoretical basis is a definition of giftedness: the ability to solve simple and complex problems in effective, efficient, elegant, and economic ways (Maker, 1993; Maker, 1994, Maker and Nielson, 1996; Maker, Rogers, Nielson and Bauerle, 1996).  This definition was used to derive the Problem Solving Behavior Checklist.  Observers from a variety of ethnic and educational backgrounds watched approximately 5000 students from different ethnic, cultural and linguistic backgrounds as they participated in the DISCOVER activities.  The developers compiled a list of the problem solving behaviors that observers recognized as evidence of superior problem solving processes or products.  The developers categorized the behaviors by core capacities, based on Gardner’s theory of Multiple Intelligences.  These behaviors make up Problem Solving Behavior Checklist; the criteria with which DISCOVER observers make ratings on students across the five activities.

Test Parts, Scoring, and Administration


The DISCOVER assessment can be conducted with an entire classroom in about two and a half hours of observation with trained observers, plus two approximately 45-minute long activities that can be conducted by the teacher at any time.  The Spatial-Artistic, Spatial-Analytical, and Oral Linguistic activities are conducted in small groups of four to six students, with an observer at each group.  To maximize ecological validity, the directions are given by the classroom teacher (Maker, 1996).  Each activity lasts about forty minutes and the observers change groups between each activity so that each student is observed by at least three different people.  A minimal amount of language is used in the Spatial-Artistic, Spatial-Analytical and Math instructions to remain “intelligence fair” (Gardner, as cited in Maker, 1996).  In these three activities students use engaging and colorful manipulatives to demonstrate “first-order knowledge” (Gardner, 1992; Maker, 1997), which is less dependent on symbol systems taught in school (Maker, 1992; Maker et al., 1994).  Maker asserts that open-ended activities with engaging materials, in contrast to pencil-and-paper tests, “will be much more likely to bring out their best and provide the most useful assessment information” (Maker, 1994, p. 26).  The other two activities are a math worksheet and an open-ended writing activity, in which students demonstrate “second-order knowledge,” which entails the use of symbol systems (Gardner, 1992; as cited in Maker, 1997).  The math activity is unique among paper-and-pencil assessments for its use of four of the five problem types.


During the assessment, the observers take notes on forms and record student products with photographs and audiotapes.  After the activities, the observers fill out the Behavior Checklists for each child and transcribe oral stories.  Then they meet to discuss and designate ratings for the children in each of the activities.  They work through these debriefing sessions one activity at a time, discussing and listing problem solving behaviors they observed in the students’ processes and products, often referring to the checklists, notes, photographs, and transcriptions for specific information.  For each activity, they separate the students into groups, between which they find natural breaks in the level of problem solving behaviors observed.  They then assign ratings to each group: Definitely, Probably, Maybe, or Unknown.  The data assembled for each student from the DISCOVER assessment are the following: a rating in each of the five activities, a Problem Solving Behavior Checklist, photographs (typically of their Spatial-Artistic product(s), a writing sample from the Written Linguistic activity, a Math worksheet, and a transcription of products from the Oral Linguistic activity.

Test Use

Norms

The DISCOVER assessment is standardized, but it is not norm-referenced.  This is an important distinction.  Both DISCOVER and traditional tests are administered in a standard way to each participant, norm-referenced tests provide an index to a participant’s score, in comparison to a large group to which he or she presumably belongs.  The DISCOVER assessment, in comparison, uses the participant’s class as the assessment unit, comparing students across criteria in the ten-page Problem Solving Behavior Checklist.  While administration is standard across students, the observers reference both the Checklist and the behaviors common to students in the particular class under assessment to make the ratings in each activity.  The criteria are separated into core capacities demonstrated through process and products, across Gardner’s seven intelligences (Rogers, 1998).  Although each class is the assessment unit, each class does not encapsulate the entire basis on which rating decisions are made.  Behaviors on the Checklist reach across classes and ages.  As observers gain experience with the instrument, they recognize more subtle differences between typical and novel solutions to the problems presented in the assessment.  DISCOVER interrater reliability studies (see below) demonstrate that observers who have participated in many assessments tend to converge on their pre-debriefing ratings.

Validity 

Seraphim (1997) thoroughly examined the internal consistency of the DISCOVER Problem Solving Behavior Checklist, the backbone of debriefing discussions and ratings decisions.  Her participants were 368 students in kindergarten (n=114), fourth and fifth grade (n=141), and sixth grade (n=113).  The sixth graders were Navajo students participating in a longitudinal study of the DISCOVER assessment.  She used Spearman rank-order correlations to reveal relationships between ratings given to the students on each activity, setting her alpha level at .01.  She found only one significant correlation with all three grades, between the Oral and Written Linguistic activities (kindergarten: r = .295, p < .05; fourth grade: r = .354, p < .01; sixth grade: r = .218, p < .05).  No other correlations were significant for the sample of kindergarten students.  With the older students, Seraphim found significant correlations between the Spatial Analytical and Math activities (fifth grade: r = .331, p < .01; sixth grade: r = .361, p < .01).  These intercorrelations were expected due to face validity: the Spatial-Analytical activity is designed to assess logical reasoning similar to math and the Oral and Written activities share a linguistic base.  Seraphim also found low, but significant correlations between the Oral Linguistic activity and both the Math and Spatial Analytical activities with the fourth and sixth grade samples.  The author found a larger number of significant and low intercorrelations with the sixth graders but this may be due to their prior experience with the assessment.  


The second part of Seraphim’s study is an examination of items in the Checklist that characterize the processes and products of students receiving the top (“Definitely”) rating in each activity.  She focused on the top rating because it is used to define which students are assessed as gifted and is most easily separable from the rest of the rating levels.  She found that the sections allocated to the intelligence targeted by the activities received the most checks, followed by the “General” section.  The Spatial-Analytical activity had a more complex set of characteristic checklist items than the other activities: it included an equal number of items from the spatial and math sections and a large number of general items.  This also fits well with the complex abilities assessed in the activity.  The item that received the most checks across activities was 7.1.9: “follows through to completion.”  This indicates that students tended to be engaged throughout the DISCOVER activities, regardless of their ability levels; a vital part of accurately assessing their problem solving skills.


The last part of Seraphim’s study was an examination of the differences between sexes on the top rating across activities.  She conducted chi-square tests to determine significant differences for each activity and each age level.  Finally, she found no significant difference between sexes among students given the top rating in two or more activities, a benchmark often used to designate giftedness.


Seraphim (1999) conducted case studies of two Hispanic children, one identified as gifted and one not identified as gifted through the DISCOVER process.  She observed each student for three sessions of approximately two hours each.  She compared her observations about the students’ problem solving behaviors to the DISCOVER data and the observations of the children’s teachers and aides (see Figure 5).  She found that the DISCOVER ratings matched her observations and the observations of the children’s teachers but diverged in the areas for which DISCOVER has designed no specific activities (interpersonal, intrapersonal, and bodily-kinesthetic).  She concluded that specific activities should be developed for these areas of intelligence.

Figure 5

Comparison of Student Strengths as Identified by Three Sources

	
	DISCOVER Activities
	DISCOVER Ratings
	Teacher/Teacher Aide
	Observer

	Student A
	Spatial
	Definitely
	Definitely
	Definitely

	
	Logical-Mathematical
	Definitely
	Definitely
	Definitely

	
	Linguistic
	Probably
	Probably
	Probably

	
	Interpersonal*
	Unknown
	Definitely
	Definitely

	
	Intrapersonal*
	Unknown
	Definitely
	Definitely

	
	Bodily-Kinesthetic*
	Unknown
	Definitely
	Definitely

	
	
	
	
	

	Student B
	Spatial
	Definitely
	Definitely
	Definitely

	
	Logical-Mathematical
	Unknown
	Unknown
	Unknown

	
	Linguistic
	Unknown
	Unknown
	Unknown

	
	Interpersonal*
	Unknown
	Definitely
	Definitely

	
	Intrapersonal*
	Unknown
	Definitely
	Definitely

	
	Bodily-Kinesthetic*


	Unknown
	Unknown
	Unknown


* Areas for which no specific DISCOVER activity has been designed at the K-5 level

From “DISCOVER: A promising alternative assessment for the identification of gifted minorities,” by Seraphim, K. M., 1999, Gifted Child Quarterly, 43(4), 244-251.


Project DISCOVER V is the fifth project at The University of Arizona with the DISCOVER assessment and curriculum model as its backbone.  The project ends in the summer of 2000 but the DISCOVER V Preliminary Research Data report (Taetle, Hudgens, and Maker, 2000) was made available in March, 2000.  The authors cite two interrater reliability studies that have been conducted by the project team.  In the first, DISCOVER personnel re-rated 30 randomly selected class sets of each of the five DISCOVER activities, drawn from over 60 classrooms participating in the DISCOVER V project.  The original observers were trained teacher-observers, less skillful with the assessment than the DISCOVER team.  The re-raters used only the data taken directly from the students (observer notes, photographs and transcripts of stories).  The re-raters did not use the completed checklists to make their rating decisions.  An agreement of approximately 60 percent was reported.  Of the 40 percent of conflicting ratings, most diverged by a single rating level.  The authors concluded that the agreement was promising because the re-raters were not present for the observation, were relying on other people’s notes and drawings, and were not able to participate in the debriefing discussions.  


The second interrater reliability study conducted by the DISCOVER project team involved only DISCOVER personnel.  An extra DISCOVER team member recorded observations at the table of a team member/observer, without interacting with the children.  The second rater did not discuss the student ratings, but sat in on the debriefing sessions.  The agreement between the active and “silent” observers is reported as 31 out of 38 times, with 100 percent agreement on the students rated as Definitely.  These studies are preliminary but promising.  They are important to a clear understanding of the validity of the DISCOVER observation process.


Taetle, Hudgens and Maker also explained emerging data from a primarily Hispanic school district in the Southwest and a multicultural school district in a large midwestern city.  After the first two years of its implementation, the DISCOVER assessment has changed the ethnic ratios of the programs for the gifted to resemble the demographics of the school population.  The DISCOVER assessment may be a more ethnically fair instrument for identifying gifted children.

Research with “the Gifted”

Sarah Griffiths (1997) compared the DISCOVER assessment ratings of 34 gifted Hispanic students to their IQ scores and subtest scores on the WPPSI-R or WISC-III to their scores on the Raven Coloured Progressive Matricies.  Her participants were given IQ and Raven assessments because they had received ratings of Definitely on at least two activities of the DISCOVER assessment.  Her design counterbalances this study, in which students were identified as gifted first by an IQ, and then were given the DISCOVER assessment.

Griffiths seamlessly combines the WISC-III and WPPSI-R in her analyses of individual subtests.  The subtest-level of analysis is questionable because of the lack of specific variance demonstrated among the subtests of older versions of the Wechsler IQ assessments (the WISC-R and WPPSI).  At worst, however, she would be likely to see similar correlations with other assessment across the Wechsler subtests due to their shared variance.  Griffiths uses Spearman correlations to compare students’ ratings on DISCOVER activities with IQ subtests.  She reported no significant correlations between the two assessments or between DISCOVER and the Raven stanine score.  The DISCOVER Math and Oral Linguistic activities correlated at .353 (p < .05) and the Math and Spatial Analytical activities correlated at a puzzling -.517 (p < .01).  A multiple regression analysis revealed that the DISCOVER Spatial Artistic and Oral Linguistic activities combined to account for a significant 24.5 percent of the variability of the Verbal IQ scores.  Griffiths compared the demographics of the students identified through the DISCOVER assessment and those identified through the other assessments.  She concluded that DISCOVER identifies strengths in gifted minority students better than the Wechsler scales or the Raven because it does not appear to share their ethnic and linguistic bias.

Conclusions


The DISCOVER Problem Solving Assessment stands at a turning point.  As studies of its validity and reliability emerge, further standardization and expansion is necessary.  It appears to fit Gardner’s (1993) criterion of “intelligence-fair” assessment for the areas specifically covered by the five activities.  Activities designed to test the interpersonal, intrapersonal, bodily kinesthetic, and naturalist intelligences are needed.  An assessment for the naturalist intelligence is undergoing pilot testing.  Plans are underway for designing activities for artistic and bodily-kinesthetic areas.  Still, for the intelligences most addressed in the typical curriculum, this is a good choice for administrators of programs for the gifted who wish to use a culturally, ethnically, linguistically and economically fair identification measure.

The DISCOVER assessment is a new kind of tool that has withstood initial validity and reliability tests.  It is standardized in its administration and debriefing but it is not intended to demonstrate the same validity and reliability coefficients as NRTs.  To do so may even be an indication of lack of open-endedness.  More validity studies are necessary to establish its underexplored psychometric properties (see Recommendations for Future Research).  

Chapter Three: Methods

Participants

The participants for this study were selected from a K-8 private school for the gifted in a medium-sized city in the northern Midwest.  The total enrollment of the school is about 150.  Students are admitted to the school on the bases of a parent questionnaire, an individually administered IQ assessment and a weeklong “trial” period at the school.  After permission was obtained from the directors of the school, the parents of all of the students received a letter of introduction and a permission form.  Classes at this school consist of two grades each, with a one grade overlap between classes (i.e. the school has a first and second grade class, a second and third grade class, and a third and fourth grade class).

Seven classes of 15 students (N = 105, representing grades K-5 and 7) were selected to participate in the DISCOVER assessment from the eight classes at the school.  One of the seven classes was comprised of the seventh grade students from two classes.  The remaining seventh grade students from both classes were collapsed into a single class of 15.  Random selection had to be sacrificed in favor of efficient scheduling.  In total, 86 students participated in the DISCOVER assessment (see Table 1).  Students for whom two or more assessments were missing, including a majority of DISCOVER activities, two or more Wechsler IQ scales, and the S-9, were eliminated, leaving a sample of 76.  

Table 1

Distribution of Participants, by Grade, for Each Selection Level

	Grade
	DISCOVER participants
	Participants with sufficient data
	Participants with WPPSI or WISC-R

	K
	12
	10
	10

	1
	13
	13
	11

	2
	11
	10
	8

	3
	12
	11
	6

	4
	11
	8
	4

	6
	10
	10
	8

	7
	15
	14
	8

	Total
	84
	76
	n = 55


A thorough search of the literature revealed that, while the differences in the Wechsler IQ scales for children (the WPPSI, the WPPSI-R, the WISC-R, and the WISC-III) were consistent, no reliable corrective factor could be used to combine the assessments (see Review of Literature).  A plurality (35) of students in the sample had been assessed with the WPPSI.  A smaller sample (25) had been assessed with the WISC-R.  In the interests of sample size, the sample was pared down again, to represent the students for whom full WPPSI or WISC-R data were available.  These scores were standardized by assessment to remove systematic differences in the IQ scales due to the seven-year differences in norming samples.  IQ scale availability was the limiting factor in selection, due to the mélange of IQ assessments in the available sample.  The final sample (n=55) contained representatives of all seven of the original classes. 

School Environment 


The school is located adjacent to a park in a suburb of a medium-sized city.  The facility was built in 1998.  It houses 150 students, with a maximum of 15 students per teacher.  The school has selective admissions and has a long waiting list.  Parental involvement is a vital part of the school’s operation. 

Instruments

The WISC-R and WPPSI are widely used, traditional IQ assessments, designed to test children’s intelligence in comparison with other children their own age.  The DISCOVER assessment is a performance-based assessment of students’ abilities, based on problem solving, Gardner’s multiple intelligences, and varied levels of open-endedness.  The Stanford Achievement Test, Ninth Edition, is a widely used, norm-referenced test of student achievement, based on national standards in education.  The Test for Creative Thinking-Drawing Production is a one-page paper-and-pencil assessment of student creativity.  It targets boundary-breaking abilities, non-stereotypical thinking, and the ability to form a cohesive picture or theme from a disparate set of fragments.  The Student Profile Questionnaire is given to teachers to complete, regarding each of their students.  The Questionnaire is designed to survey teacher perceptions of student engagement in the program.  A more thorough examination of the assessments is given in Chapter Two: A Review of the Literature.

Hypotheses


No significant differences were expected between boys and girls on any of the assessments.  While girls might have scored higher on verbal subtests of the Wechsler assessments, boys might have scored higher on the performance assessments.  These differences were not expected to exceed the variability within sexes, however, so they will probably not be significant.  


Grade level was not expected to be a factor because the assessments were standardized for each class to match the DISCOVER data (see Procedure).  Age differences were explored because each class contains two grades, so a within-class division of more than two years between students is possible.  

The correlations between DISCOVER and IQ assessments were expected to be low for three reasons.  First, DISCOVER is an assessment of problem solving and includes a range of closed to open-ended problems.  Second, the materials used in the DISCOVER assessment are engaging and the ecologically valid format of the assessment allows students to feel more comfortable experimenting with the manipulatives.  Third, IQ tests are norm referenced, in contrast to the DISCOVER assessment’s criterion-referenced system of ratings.

The DISCOVER Oral Linguistic activity was expected to correlate with the reading subtests of the S-9 and the Verbal IQ scale.  The DISCOVER Math and Spatial-Analytical activities were expected to correlate with the Math subtests of the S-9 and Verbal IQ (which contains the Arithmetic subtest).  The Spatial-Analytical activity was expected to correlate with Performance IQ (containing the Block Design subtest).  The Written Linguistic activity was expected to correlate significantly with IQ, particularly the Verbal scale.

The S-9 was expected to correlate with the Full-Scale and Verbal scores on the Wechsler assessment.  The S-9 was designed to test similar traditional math and verbal abilities.  Like the IQ assessments, it contains only Schiever/Maker Type I and II closed problems.


The TCT-DP and SPQ were included in this study to examine abilities and perceptions that may correlate with the DISCOVER assessment or IQ.  Although the TCT-DP is not expected to correlate highly with either assessment, its open-ended format is similar to some of the problems posed in the DISCOVER assessment.  

In this study the DISCOVER activities were intercorrelated to explore their specificity.  Griffiths (1997) reports a significant (p < .01) correlation between the Math and Spatial Analytical activities and between the Math and Oral Linguistic activities (p < .05) but this was not expected with the present study because the participants were not sampled from a group of students identified as gifted through the DISCOVER assessment.  The DISCOVER activities were expected to examine different domains of intelligence, yielding nonsignificant correlations.

The DISCOVER assessment was expected to be motivating to almost all children, regardless of ability.  The number of students given ratings of Unknown is expected to be low.

Teacher perceptions of student engagement (as measured by the SPQ) were expected to relate significantly to traditional measures of ability and achievement (IQ and the S-9).  Seraphim (1997) reports that the most frequently checked item in the DISCOVER Problem Solving Behavior Checklist is number 7.1.9: “[the student] follows through to completion.”  This reflects the engaging nature of the assessment.  Students with a high level of engagement in their classroom activities were expected to perform well on achievement tests and were expected to be rated highly in the DISCOVER activities.  The latter is performed in classroom conditions that are as ecologically valid as possible and the products made by the participants depend on their interest and sustained engagement in the tasks.  Student engagement during IQ assessments has been called seriously into question (Lloyd and Zylla, 1998) and they demonstrate little ecological validity, but all of the students in this study were admitted to the school based on (but not limited to) IQ.

Procedure

A pilot study was conducted to determine how well the IQ profile of the sample under study resembled a large sample of high-IQ students (Speer, et al., 1996), in comparison to two large samples of average-IQ students (Kaplan, 1996, Quereshi and McIntire, 1984) taken from the literature.  The sample profile was compared with the other profiles with Pearson product-moment correlations.  The sample correlated highly with the Speer study of 306 high-IQ students (r = .765) and much less with the samples of average-IQ students (r = .149 and -.389 respectively).  Using a paired samples t test, the pilot sample also replicated the significant Verbal IQ > Performance IQ (p < .001) demonstrated in the Speer study.  This disparity was not found with either of the other two samples.


In April 1999 the DISCOVER assessment was conducted with all available participants, for whom permission was granted.  IQ scales were obtained for each participant (those administered to the students for admission to the school).  The teachers who instructed Language Arts/Social Studies classes completed the SPQ for each class participating.  The spring 1999 Stanford-9 achievement test scores were obtained for each participant.  Participants for whom three or less of the five DISCOVER activities ratings were obtained and those without WISC-III or WPPSI-R data were removed from the study.  Five participants were removed because they matriculated into the school after first grade and their IQ assessments (all WISC-Rs) were administered after age 6.  The mean age of the remaining participants at time of IQ testing was 5 years 8 months, with a range from 4 years, 6 months to 6 years, 9 months.


To control for variability between age groups, Z scores were calculated for the TCT-DP scores for each class.  This procedure transforms raw scores into standard scores on a scale in which the class mean is zero and the standard deviation of the class is one.  This technique was chosen because of its similarity to the DISCOVER assessment: students scores reflect their standing relative to their classmates, in a scale that represents the spread of scores in their class.  Z scores were also calculated for the SPQ, the verbal and math achievement scores and their subscales.  The IQ assessments use standardized scores, referencing a national norm of 1200 children, stratified by age, sex, ethnicity, parental occupation (a measure of SES), and region (Wechsler, 1967).  The scores were obtained at about the same age, as the students matriculated into the school, so standardization by grade was not necessary.  Two Wechsler assessments were used, the WPPSI (n = 35) and WISC-R (n = 20).  Although these assessments are designed to test the same abilities and correlate well, scaled scores from these assessments may be different due to a seven-year difference in norming samples (Rasbury, et al., 1977, Reynolds and Wright, 1981).  The IQ scales (Verbal, Performance, and Full-Scale) were standardized by assessment (i.e. separate Z scores were calculated for the entire sample of WPPSI and WISC-R scales) to account for possible systematic differences in scale scores.  

Data Analysis


In all of the analyses used for this study, no corrections for range restrictions were made because the population of interest is high-IQ students.  The conclusion of the pilot study is that the IQ profiles of the participants in this study correlate with other high-IQ students but not with average IQ groups.  Gifted students (and the subset of high-IQ students) often have qualitatively different characteristics than other students.  Testing only gifted students is not likely to yield scores that are representative of a merely attenuated top part of the population.

Sex and Age Differences

This was chosen as the first research question because the variables of sex and age might have served as blocking variables, masking relationships or indicating relationships where none existed.  Tests for differences between boys and girls were conducted with a t statistic or non-parametric equivalent.  Correlations were run to identify significant relationships between the measures and age. 

A Levine statistic was used to test homogeneity of variance of the IQ scales, the SPQ, the S-9 tests, and the TCT-DP.  All tests shown to have significantly (p < .05) different variances between boys and girls were tested for sex differences with a Mann-Whitney U.  A t test was used for all other measures.

The DISCOVER ratings were tested for sex differences with a Mann-Whitney U statistic (p < .05).  One of the most powerful nonparametric statistics, the Mann-Whitney U is used to determine whether two independent samples are drawn from the same population, when data used are ordinal or do not meet the assumptions of a t test (Siegel, 1956).  

Correlations were used to identify significant relationships between the measures used for this study and the students’ age (in months).  The IQ assessments were omitted because they were conducted when the students applied for admission into the school and did not represent the age differences at the time the other tests were administered.  The assumption was made that their IQ scores remained stable between the time of admission and this study.  

A Spearman rho statistic was used to correlate the DISCOVER activities with age.  This nonparametric, rank-order statistic fits the ordinal-level DISCOVER data.  A Pearson product-moment correlation was used to correlate the other measurements with age. 

Relationships between the Assessments

Of the available techniques for comparing the instruments, factor analysis and multiple regression were ruled out.  The former was eliminated because the DISCOVER data are ordinal and not sufficiently in-depth for this type of analysis.  The latter was rejected because the DISCOVER data are not necessarily normally distributed among the ratings and the different ratings levels may not have had the same variance.  Also, the DISCOVER data was reduced from its typical four-categories to the top three (Definitely, Probably, and Maybe) because almost no students with a rating of Unknown also had WPPSI or WISC-R scales (the limiting factor in participant selection).

The DISCOVER assessment is the central point around which the other instruments were chosen for this study.  A Spearman correlation matrix was calculated for DISCOVER and the other assessments.  The second instrument under investigation is the Wechsler IQ.  Pearson correlations were calculated to investigate the relationship between the IQ scales and the Stanford-9 and TCT-DP.  

Relationships between DISCOVER Activities

This research question is addressed towards finding the test specificity among the DISCOVER assessment activities.  A Spearman correlation matrix was calculated for all of the DISCOVER assessment activities, in parallel with the method used by Griffiths (1999). 

Motivation and the DISCOVER Assessment

Individual IQ assessments are conducted in an atmosphere that is unusual to most children.  Seldom are they the center of a strange adult’s (a psychologist, no less) attention for such a long time.  Children are taken out of the company of their peers and asked to perform a bewildering variety of tasks.  These individual IQ assessments do not always prove to be maximally motivating (Lloyd and Zylla, 1988, see Review of Literature).  The DISCOVER assessment was designed to be conducted in more ecologically valid classroom surroundings, with tools selected to stimulate students to demonstrate their best problem solving skills.  Frequencies were calculated for each rating level, for all of the students (n = 76) who participated in the DISCOVER assessment.  A rating of Unknown indicates that not enough information is available to rate the student on the Problem Solving Behavior Checklist criteria against the backdrop of their peers’ performance.  This may be due to factors other than motivation, such as misunderstanding the directions, sickness or absence for a single activity.  A high proportion of Unknown and Maybe ratings would indicate that these students were not motivated by the activities.  Conversely, a high proportion of Probably and Definitely ratings indicate that the students found the activities to be engaging.

 
The seventh grade students at this school study high school-level algebra and geometry.  The Math worksheet designed for grades 6-8 did not have a sufficient ceiling for these students.  Normally, an instrument from a higher level of assessment would be administered, but there is no DISCOVER high school math assessment.  The seventh grade students were not given the DISCOVER Math assessment.  Consequently, DISCOVER math data were not available for five students of the final sample of 55.

Teacher Perceptions of Student Engagement and the Assessments

Spearman correlations were calculated for the relationships between the SPQ and the other assessments.  In addition, Pearson correlations were calculated for the SPQ and IQ, the TCT-DP, and the S-9.

Chapter Four: Results

Research Question 1: Sex and Age Relationships

Sex Differences


A Mann-Whitney U was used to evaluate differences between boys and girls across the DISCOVER activities (see Table 2).  None of the DISCOVER activities demonstrated significant differences between boys and girls.

Table 2  

Mann-Whitney U of DISCOVER activities vs. Sex

	Statistic


	
	DISCOVER Activities
	
	TCT-DP

	
	
	Spatial Artistic
	Oral Linguistic
	Spatial Analytical
	Written Linguistic
	Math
	
	

	Mann-Whitney U


	
	370.0
	342.0
	313.5
	320.0
	282.5
	
	359.0

	Significance (2-tailed)


	
	.925
	.909
	.387
	.590
	.549
	
	.787


A Levene’s statistic (a test for equality of variances) was run for all other tests used in this study (see Table 3).  Only the TCT-DP demonstrated significantly different variances between sexes (p < .05).  

Table 3  

Levene’s Test for Equality of Variances

	
	Wechsler IQ


	
	Stanford-9
	

	
	FS*
	Verbal
	Perf.
	
	Math
	Reading
	
	SPQ
	TCT-DP

	F


	.027
	.778
	.296
	
	3.235
	.626
	
	.576
	6.685

	Sig.


	.870
	.382
	.589
	
	.080
	.433
	
	.451
	.013


* Full-Scale

An independent samples t test was run for the SPQ and the IQ scales (see Table 4).  None of the measures used for this study demonstrated a difference between boys and girls with this population.

Table 4

T-Tests for Significant Differences between Boys and Girls on IQ, the S-9, and the SPQ 

	
	
	Wechsler IQ
	
	Stanford-9
	
	SPQ

	
	
	Full-Scale
	Verbal
	Perf.
	
	Reading
	Math
	
	

	t
	
	.688
	.001
	1.275
	
	1.381
	-.271
	
	1.102

	Significance

(2-tailed)


	
	.494
	.999
	.208
	
	.175
	.788
	
	.276


Age Relationships


A Spearman’s rho correlation was used for the DISCOVER activities (see Table 5).  None of the activities demonstrated significant (p < .05) correlations with age.

Table 5  

Spearman Rho Correlations of DISCOVER Activities and Age (in Months)

	
	
	DISCOVER Activities

	
	
	Spatial

Artistic
	Oral Linguistic
	Spatial Analytical
	Written Linguistic
	Math

	Correlation Coefficient


	
	-.159
	.115
	.127
	.101
	.234



	Significance

(2-tailed)
	
	.252
	.415
	.365
	.472
	.106

	N


	
	54
	52
	53
	53
	49


A Pearson product-moment correlation was used to examine relationships between the SPQ, TCT-DP, IQ scales, and S-9 (see Table 6).  No significant relationships were found.  None of the DISCOVER or standardized scores of the other instruments has been shown to correlate with age and none has been shown to produce different results for boys or girls. 

Table 6

Pearson Correlations of the TCT-DP, the SPQ, and S-9 with Age (in Months)

	
	
	
	
	Stanford-9

	
	
	TCT-DP
	SPQ
	Reading
	Math

	Pearson r
	
	.139
	.054
	.068
	.056

	Sig. (2-tailed)
	
	.317
	.702
	.664
	.731

	N


	
	54
	52
	43
	40


Research Question 2: Relationships among the Assessments


The primary relationships of interest in this study are those between the DISCOVER assessment and the other measures (see Table 7).  Significant relationships were found between the DISCOVER Spatial Artistic activity and Full-Scale IQ.  The relationship is weak (rho = .373, p < .01) but clearly is not due to chance.  The Verbal and Performance IQ scales correlated significantly with the Spatial Artistic activity (rho = .273, p < .05 and rho = .373, p < .01 respectively).  The DISCOVER Written Linguistic activity was also found to correlate significantly with Full-Scale IQ (rho = .340, p < .05).  The Written Linguistic activity was found to correlate significantly with the Verbal IQ scale (rho = .388, p < .01), but not the Performance scale.  The only other significant correlation is between the DISCOVER Written Linguistic activity and the S-9 Math test (rho = .337, p < .05).

Table 7 

Spearman Rho Correlations of DISCOVER with IQ, the S-9, and the TCT-DP

	Other Assessments


	
	DISCOVER

	
	
	Spatial Artistic
	Spatial Analytical
	Oral Linguistic
	Written Linguistic
	Math

	IQ


	Full-Scale
	
	.373**
	.258
	.081
	.340*
	.079

	
	Verbal
	
	.273*
	.248
	.137
	.388**
	.128

	
	Performance
	
	.369**
	.166
	.081
	.246
	-.003

	S-9
	Reading
	
	.120


	.066
	-.146
	.286
	.175

	
	Math
	
	.216
	.184
	.002
	.337*
	.201

	TCT-DP


	
	-.072
	-.135
	-.051
	.037
	.245


* p < .05

** p < .01

Relationships between the IQ scales and the S-9 and TCT-DP are of secondary importance but may highlight differences between the DISCOVER assessment and IQ.  A Pearson r was used to calculate these correlations (see Table 8).  The DISCOVER Oral Linguistic, Spatial Analytical and Math assessments were found to correlate with none of the other assessments.   

Table 8

Pearson Correlations of IQ, the S-9 and the TCT-DP

	Other Assessments


	
	Wechsler IQ Scales

	
	
	Full-Scale
	Verbal
	Performance

	S-9 Reading
	
	.420**
	.471**
	.213

	S-9 Math
	
	.317*
	.342*
	.183

	TCT-DP


	
	.028
	-.059
	.096


* p < .05

** p < .01

Research Question 3: Relationships between DISCOVER activities


Spearman correlations were calculated between each of the DISCOVER assessment activities (see Table 9).  No correlations were significant (p < .05).

Table 9 

Spearman Rho Correlations of DISCOVER Assessment Activities

	
	
	Spatial Artistic
	Spatial Analytical
	Oral Linguistic
	Written Linguistic

	Spatial Analytical


	
	-.024
	
	
	

	Oral Linguistic


	
	.195
	.158
	
	

	Written Linguistic


	
	.184
	.130
	.216
	

	Math
	
	.063
	-.115
	-.114
	.170


Research Question 4: Motivation and the DISCOVER assessment

Students demonstrated very high motivation on all of the DISCOVER activities (see Table 10).  Only 3.5 percent of the ratings given to the participants fell into the Unknown category.  None of the students in this study received an Unknown rating for the Spatial Artistic activity.  This category includes students who did not demonstrate sufficient problem solving skills to be rated and those who had to leave the activity for illness or other emergencies. A quarter of the ratings (24.5 percent) were given in the second category, Maybe.  Students given this rating did not demonstrate a strength in the activity.  An overwhelming 72 percent of the ratings were given in the top two categories, Probably and Definitely.  The math assessment was judged inappropriate for most of the seventh grade students, so the total n of the Math ratings is 50.

Table 10  

Percents and Frequencies of DISCOVER Ratings by Activity

	Activity


	
	DISCOVER Ratings

	
	
	Unknown
	
	Maybe
	
	Probably
	
	Definitely

	
	
	%
	Freq.
	
	%
	Freq.
	
	%
	Freq.
	
	%
	Freq.

	Spatial Artistic
	
	0
	0
	
	17.1
	13
	
	53.9
	41
	
	28.9
	22

	Spatial Analytical
	
	3.9
	3
	
	32.9
	25
	
	36.8
	28
	
	26.3
	20

	Oral Linguistic
	
	3.9
	3
	
	32.9
	25
	
	31.6
	24
	
	31.6
	24

	Written Linguistic
	
	6.6
	5
	
	21.1
	16
	
	35.5
	27
	
	36.8
	28

	Math**
	
	3
	2
	
	17.9
	12
	
	46.3
	31
	
	32.8
	22

	Total


	
	3.5
	13
	
	24.5
	91
	
	40.7
	151
	
	31.3 
	116


*U = Unknown, M = Maybe, P = Probably, D = Definitely

**n = 67; 7th grade students did not participate in Math activity

Research Question 5: Teacher Perceptions of Student Engagement


A Spearman correlation was calculated for all assessments in the study with the SPQ.  A Pearson correlation was calculated for all of the assessments except for the DISCOVER activities (See Table 11).  Of the DISCOVER activities, only the Written Linguistic correlated significantly with the SPQ at .338 (p < .05).  Full-Scale, Verbal, and Performance IQ and the S-9 Math correlated moderately (between .380 and .481), but significantly (p <  .01) with the SPQ.  The S-9 Reading also correlated significantly (r = .379, p < .05) with the SPQ.

Table 11

Correlations of the SPQ with DISCOVER, IQ, the S-9, and the TCT-DP

	Assessment
	
	Spearman rho
	Pearson r

	DISCOVER Activities
	Spatial Artistic


	.155
	

	
	Spatial Analytical


	.211
	

	
	Oral Linguistic


	.267
	

	
	Written Linguistic


	.338*
	

	
	Math


	.141
	

	IQ
	Full Scale 


	.494**
	.480**

	
	Verbal 


	.447**
	.403**

	
	Performance


	.417**
	.380**

	S-9
	Reading
	.374*
	.379*

	
	Math


	.413**
	.481**

	TCT-DP
	.001


	-.019


Discussion

Limitations

The most salient limitation is the attrition due to the lack of available data.  Of the targeted 105 students, 84 (80%) is a relatively complete sample, considering absences, illness, and denied permission.  Of the 84 students assessed with the DISCOVER instrument, an n of 76 (90%, 72% of the targeted 105) students with sufficient data to include in the study is acceptable, considering that randomness was traded for a larger n.  The most constraining criterion is that the participants must have comparable IQ assessments to validate comparisons between their IQ scales and other assessment results.  This reduced the sample size to 55.  An essential consideration is that the statistics used include sample size when calculating error margins of probability.    

Two classes of seventh grade students were assessed as one class with the DISCOVER assessment.  This was judged to be appropriate because the students had the same instructors and the same curriculum but it transgresses the strict use of the DISCOVER assessment, in which a single classroom is used as the assessment unit (see Procedure).

The WPPSI was revised in 1991.  Most of the literature about the WPPSI is at least ten years old and much of it is over twenty years old.  The literature on the WISC-R also is dated, reflecting old norms.

A significant limitation is range restriction caused by students reaching the ceilings of the WPPSI subtests.  Hawthorne et al. (1983) pointed out that the WPPSI does not have sufficient ceilings for children with very high IQ scores.  However, the range of Full-Scale IQ for this study is 114-156 (about one to four standard deviations above the norm mean) and the standard deviation is 9.36 points, about two-thirds of the standard deviation of the population.  The target of this study is a high-IQ population: this choice of participants with a limited IQ range probably weakened correlations, compared with a sample with a full range of IQ scores.  The limitation of range restriction also was evident in the DISCOVER ratings: an entire category (Unknown) had to be dropped from the analysis because almost no students in the final sample were given this rating.


The literature on test specificity of the IQ assessments demonstrates the lack of unshared variance in some of the subtests, especially Information and Comprehension (Kaufman, 1977).  The WISC-R and WPPSI do not have identical subtests.  The combined use of the WISC-R and WPPSI reduced the validity of using subtest-level data.  Use of only the Verbal, Performance, and Full-Scale scores is a conservative but reasonable procedure under such circumstances.

Selection of the participants for this study was purposeful and subject to scheduling constraints.  Random sampling was abandoned in favor of scheduling the largest number of participants for the DISCOVER assessment as possible on the available assessment dates.  One class of fourth and fifth graders and one class of sixth and seventh grade students were omitted from the study because a DISCOVER assessment could not be scheduled for them.  The eighth grade students were taking a class trip for both weeks in which the assessments were scheduled.


The environment of the participants diminishes generalizability to a larger gifted population.  All of the participants were selected from a single school for the gifted in the northern Midwest.  The comparison between the IQ profiles of the sample and the IQ profiles of a large sample of high-IQ students (in comparison with two samples of normal-IQ students) from the literature revealed that the sample fit the individual-score profile of the other high-IQ students more closely than the two groups of average-IQ students.  Although their initial IQ profiles fit those of other high-IQ children, The participants have undergone a treatment for up to seven and a half years with a particular (albeit common) model of education for the gifted. 

Ecological validity is maintained in the DISCOVER assessment by assessing the students in the atmosphere of their classrooms.  Its ratings are based on the class as the assessment unit, along a specific set of criteria.  The sample used for data analysis is  significantly reduced from the results of 84 students with whom at least one part of the DISCOVER assessment originally was conducted.  DISCOVER ratings are concluded by examining the level of problem solving behaviors exhibited by students (as recorded on the Problem Solving Behavior Checklists, the Observer Notes, and recorded media, such as photographs), in comparison with their classmates.  Some of the students included in the debriefing discussion had to be dropped from the study.  Three of the other instruments chosen (including both subtests of the S-9) are sensitive to grade level.  In response to between-grade variation, z scores were established for all available questionnaires (n=81), TCT-DP scores (n=82), and SAT-9 scaled scores, across each class.  This allows students to be compared with the same class with which they participated in the DISCOVER assessment.  A correlation with age remains important because of the wide range of ages in each class.

Conclusions

Age and Sex Relationships

The sample used for this study is small and somewhat limited in breadth.  The use of nonparametric statistics also limits some of the power of these tests.  The IQ, S-9, TCT-DP, and SPQ assessments were standardized for class, but not age.  Each class at the school consists of multiple grades, so that three years of age may be represented in a single class.  Standardization by classes probably reduced between-age variation but examining the correlations of the tests with age remained important because age might have served as a blocking variable in this study.  The results of no significant age correlation are important but this analysis is insufficient to judge the tests free of any relationship with age for this sample.  These results are simply evidence that correlations found between and among the instruments in this study are probably not due to age artifacts.

The TCT-DP has significantly different variability with girls than with boys but no significant difference was detected between the mean scores.  The Levene’s test of homogeneity of variance was run multiple times (see Table 4), so the TCT-DP results may well have been due to chance, but further study of possible differences between boys and girls is recommended (see Recommendations for Future Research).  Due to the standardization used in this study, the correlations with age were calculated with scores that were standardized for each multi-age class, rather than across the scores of all of the school.  These results do not extend past the assurance that in this study, any correlations found were not due to age artifacts.  One important demographic variable that was impossible to test with this group is ethnicity.  No significant ethnic variation exists in this sample.  

Defining “the Gifted”


The review of literature for this study revealed a startling lack of agreement about the definition of “gifted” and who makes up the group of people entitled “the gifted.”  One conclusion is clear: “the gifted” cannot be fully represented by the children with IQ scores of two or more standard deviations above the population mean.  Observations made of in-test behaviors are not stable enough to be used to accurately predict behavior outside of the testing environment.  IQ scores do not correlate well with assessments of creativity or open-ended assessments including problems like those people must face in the “exosession” environment.  Moreover, giftedness is not limited to logical-mathematical or linguistic skills.  Many gifts that are treasured by and useful to society lie outside of these narrow definitions.

DISCOVER and Traditional Assessments 

As expected, correlations between the DISCOVER assessment and IQ scales were low.  The DISCOVER assessment is a measure of different abilities from traditional measures of intellectual ability.  Correlations in this study were limited by the reduced variance in the sample but the range and standard deviation of the IQ scales was sufficiently high.  The Spatial Artistic activity appears to share some variance with the Performance assessments.  Block Design shares the most face validity with the Spatial Artistic area but this activity is not timed like the Performance subtests.  The Spatial Analytical activity is timed, often evoking competition among the students.  It did not correlate with any other assessment but this may be due to the range-restricted data used from it in this study (see Recommendations for Future Research).  The DISCOVER Oral Linguistic and Math activities have no correlations with any of the other assessments in this study.  The school from which the participants were sampled emphasizes math and writing.  Most students were tested out of level for the DISCOVER Math assessment.  This points to a limited ceiling for the DISCOVER Math worksheet for high-IQ students, limiting the correlation coefficient.  The Written linguistic activity has the closest relationship with traditional intelligence and achievement.  This activity is comprised of a single problem, which lies on the border of type IV and V.  The instructions read; “write anything you would like to write.  You may use any form you would like to use.”  A list of ideas follows, and the instructions end with “I am not concerned about your spelling, punctuation, or mechanics.  Your ideas are important.”  This activity yields only one product and no information is collected about the students’ process.  The raters must use the Checklist and the writing sample alone, without observer notes.  The correlation between the writing assessment and the IQ and S-9 assessments may be partially due to the fact that the data collected in traditional tests reflects student products more than their thinking processes.  The variability introduced by observers’ interpretations of student processes is eliminated in the DISCOVER Writing activity.  Another possible explanation for the correlations between the Writing activity and traditional assessments is that the abilities assessed in the Writing activity reflect those trained in a traditional school environment, focused on linguistic and logical-mathematical intelligences.

Motivation and Specificity of the DISCOVER Activities

The DISCOVER assessment is motivating for this group of high-IQ children because almost three quarters of the ratings given were in the top two rating categories and almost none of the ratings given were in the Unknown category.  This is an important finding because in school districts where the DISCOVER assessment has only recently been introduced as an assessment for giftedness, concerns may exist that this assessment will not motivate students identified as gifted through traditional means.  The school environment, in which students’ intellectual strengths generally are accepted by their peers, somewhat limits generalizability to a larger gifted population; however, the high level of engagement demonstrated with this sample matches the design of the assessment.  The DISCOVER assessment was developed to encourage this kind of acceptance of students’ products.  The instructions read to the students encourage them to explore the materials and give them permission to make their own products.  The DISCOVER observers are trained to accept all products without judgment and to encourage the students in their groups.  Finally, the DISCOVER assessment materials are novel and unusual for most students, which tends to stimulate their curiosity.


The DISCOVER assessment also appears to have significant test specificity with this sample: no correlations were found between the DISCOVER activities.  The statistic used to compare the activities is based on rank order and the sample is limited in scope, but with this sample, none of the students’ ranks on one activity related to their ranks on another, indicating that the DISCOVER activities are measurements of different abilities.  These results differ from Griffiths’(1997) study of 34 students identified as gifted through the DISCOVER assessment and Seraphim’s (1997) study of 368 students with a wider range of abilities.  Griffiths found a significant inverse correlation between the Spatial Analytical and Math activities (rho = -.517, p <.01) and between the Math and Oral Linguistic activities (rho = .353, p < .01).  Range restriction, small sample size and purposeful selection were factors in her study but her results indicate some relationship between the DISCOVER activities.  In contrast, Seraphim’s study revealed correlations predicted by face validity.  She found significant relationships between the Math and Spatial Analytical activities and between the Oral and Written Linguistic activities.  The correlations she found were uniformly low, indicating a high specific variance for the activities but also that the abilities overlap.  The intercorrelation matrices of this and Seraphim’s studies are clear evidence that the design of the DISCOVER assessment allows observers to assess strengths in separate intelligences that also work in concert, as Gardner defined them (Gardner, 1983, 1992).  A more subtle analysis of underlying checklist items is necessary to state conclusively that different activities are assessments of different constructs.

The Stanford-9

Correlations calculated for this achievement test duplicate the results found in the literature: both are moderately correlated with the Full-Scale and Verbal IQ scores.  This is unsurprising because the S-9 was developed to assess traditional forms of achievement and was normed with a large group across the US.  However, these correlations between IQ and the S-9 may be merely an artifact of consistency, rather than ability or achievement.  First, both tests are normed on populations that are stratified in similar ways and scored on those national norms.  Second, students who do not score well on an IQ test due to underachievement or lack of motivation may be similarly unmotivated to take the S-9.  Researchers make a questionable underlying assumption by using achievement tests to demonstrate the validity of ability measures like IQ.  They assume that highly intelligent students are more likely to be motivated to perform well on achievement tests than are other students.  If the tests correlate well, the IQ assessment is judged valid.  Motivation to perform well on a test and predictive validity should be investigated separately.

The TCT-DP  

This assessment is different from all other instruments used in this study.  It did not correlate with any other assessment or subtest in the study.  The abilities targeted by the authors of this instrument have not been demonstrated in the limited literature available in English.  As a unique test, however, its validity must be studied in different ways from other norm-referenced tests.  More evidence is needed to conclude that this test is engaging to almost all students (see Recommendations for Future Research).  However, the TCT-DP is inexpensive and simple to score, relative to other assessments of creativity.  If further validity studies reveal that the constructs tested by the TCT-DP are indeed valuable in a school environment, this test would be a useful companion to any assessment battery for a program for the gifted.

Teacher Perceptions of Student Engagement in the Classroom as a Correlate 

Teachers’ judgments of student engagement on the SPQ tend to relate to the students’ IQ and achievement test scores.  This self-fulfilling prophecy is typical of those made by teachers for gifted students.  Students who are motivated to do well on the traditional measures of intelligence and achievement tend to be motivated to work productively in class.  Teachers often mistake motivation or good behavior for giftedness.  As the concept of multiple intelligences extends into the realm of programs for the gifted, clashes emerge between expectations of teachers, administrators, and parents and the abilities of students identified through nontraditional methods. 

This Study as Action Research: Recommendations for the School Under Study

No single assessment is sufficient to identify all children who are gifted.  Financial constraints, simplicity, and outdated, unitary perspectives of giftedness often lead administrators to set an arbitrary cutoff point on a NRT.  This is not a valid method of separating students who are gifted from those who are not.  Cahan and Gejman’s (1992) study of 161 Israeli children revealed that when using a cutoff of 130 on either one of the Performance or Verbal IQ scales of the WISC-R, only 86 percent would be identified as gifted on a second WISC-R over a short 2.5 to four year period.  Clearly, an IQ assessment is not consistent enough to designate a child as “gifted.”  Administrators of programs for the gifted should balance qualitative data (such as portfolios) with quantitative data.  While it is not required in some states for admission into programs for the gifted, a case study is a solid basis for making decisions about placement into any public special education program, including programs for gifted students.  Private schools may not have the resources to do such thorough investigations.  Administrators of these schools can choose to specialize in particular forms of giftedness (with or without recognizing this specialization) or find cost-effective ways to judge nontraditional talents and gifts.   


Several recommendations have emerged from this study for the school that graciously agreed to DISCOVER assessments for this study and to release the data on its participants.  First, the administrators should not compare different IQ scales on an even level when reviewing student profiles for admission.  An applicant’s Full-Scale WISC-III IQ, for example, could be as much as one standard deviation less than their score if they were administered the WPPSI.  While most of the new applicants will have the newer versions of these assessments, care should be taken to avoid comparing norms from 1990 (the WPPSI-R) to norms from 1974 (the WISC-R).


The administrators in charge of admissions at the school should also be wary of IQ cutoff points.  Truch (1989) reminds practitioners that the Wechsler IQ scales are to be reported as plus or minus six points. Cahan and Gejman (1992) demonstrated this inexact nature of IQ.  The administrators should also be cautious about interpreting the results of individual subtests as evidence of giftedness.  The subtests may not contain enough specific variance to warrant individual analysis.


The applicants for this school apply individually, rather than as a cohort.  This would tend to reduce the ecological validity of a DISCOVER assessment conducted with a group of applicants.  However, the assessment may be used to inform the administrators of talents not identified through IQ assessments.  The low correlations between the DISCOVER assessment activities and IQ may represent a difference in creativity or the ability to adapt to open-ended problems, although this study is insufficient to unequivocally draw those conclusions. 

The cost effectiveness of the DISCOVER assessment weighs heavily in its favor for students of limited economic means.  If the school included the DISCOVER assessment as an admission tool, it would have to support little beyond the initial cost of observer training and supplies.  Applicants for whom an individual IQ test is too expensive could take part in a DISCOVER assessment at the school, with other applicants, at a minimal cost.

Recommendations for Future Research


More research is needed on the validity and reliability of the DISCOVER Problem Solving Assessment.  More important is the impact that the assessment has had on programs for the gifted, and ultimately, children.  The following is a list of studies that would be valuable in filling significant missing pieces in the relevant literature.

A factor analysis of the DISCOVER Problem Solving Checklist would make an important companion study to Seraphim’s (1997) investigation of the psychometric properties of the assessment (including the Checklist).  The factor scores could be directly compared with interval-level data from IQ and other assessments, in a much more powerful way than in this study.  A study similar to this study also would help to clarify the abilities assessed by the DISCOVER assessment, if conducted with a large sample drawn from a population of students with a wide range of abilities.  The sample should be taken from an equal number of boys and girls of a single age, or preferably multiple samples of different ages.  Rank-order correlations are weaker than parametric correlations but the DISCOVER assessment ratings are not interval-level data.  The use of larger samples with a variation that better reflects the entire group on which the tests were normed, may bring out relationships that are masked by the range restriction of this study.

The relationships between the DISCOVER assessment and measurements of creativity remain largely unexplored.  The sample selected for this study represents a far too restricted range to rule out correlations with the TCT-DP, much less with other instruments developed to test creativity.  An instrument designed to assess creativity without a drawing element may correlate better with the DISCOVER activities.  For example, a creative writing assessment may correlate with the DISCOVER Writing assessment.

The DISCOVER Spatial Analytical activity includes a timed activity in which students are given 40 minutes to complete as many pages of tangram puzzles (in order of increasing difficulty) as they can.  Each page is timed by the observer and these times are taken into account in the decision-making process.  The data from the tangram puzzles part of the activity is very close to interval-level and would be a legitimate basis for a Pearson correlation with other tests.  The Block Design subtest of the Wechsler IQ assessments shares face validity with the Spatial Artistic activity.

A study with DISCOVER, IQ, and the SPQ with a normal population also may produce very different results from this study.  The SPQ may correlate more with DISCOVER and less with IQ, given a greater range of both assessments.

While the interrater agreement between DISCOVER team members is apparently very high, a degree of rater drift may exist among non-team members.  More interrater reliability studies are in order.  A thorough qualitative investigation of divergence in the process and beliefs of non-team observers also would help to understand this situation.  Using the results of such a study, a training manual could be developed that would help to regularize the observer training process.  Follow-up training is conducted with each group using the DISCOVER assessment but an administrative program of periodic retraining would help to control rater drift, if it is demonstrated to be significant.  

A significant study that is missing from the literature on the TCT-DP is an examination of whether it is engaging to all students.  Maximal motivation is as important for a test of creativity as it is for an assessment of intellectual ability.  Some students (not in this study) have turned in a TCT-DP form with no or few marks on it, demonstrating lack of either ability or interest.  An engaging test of creativity is necessary to validly assess students’ strengths in this complicated domain.  Urban has directed that both forms of the TCT-DP be given back-to-back to reduce student anxiety, so that students know they will have “another chance.”  Conversely, students may become bored with the activity and perform poorly on the second test.  A study of the effects of using a back-to-back form with students with very low scores would inform the decision of using one or two tests.


Another question about the TCT-DP has arisen from this study: how is it related to gender?  Using a Levene test of homogeneity of variance, the girls in this study demonstrated a higher variability than the boys (p <.05).  Although their mean scores were not significantly different, this wider breadth in scores raises questions about whether the task is differentially motivating or engaging for boys and girls.  

Finally, the most important of these recommendations is a study of the integration of DISCOVER-identified students into existing programs for the gifted.  Important questions emerged from a discussion with the coordinator of a program for the gifted of a large Midwestern city where the DISCOVER assessment has been in use for one year.  The students identified with the DISCOVER assessment are a more diverse group than those identified by traditional methods.  Adjustment of programs for the gifted to a more diverse group of gifted students could be problematic, unless the administration is flexible enough to modify the program to fit the needs of the incoming students.  Programs for the gifted are sometimes seen as an escape for verbally and mathematically gifted students who are bored with the plodding pace of the traditional curriculum.  These children often form a cohort of quick-processing, verbal students, who can handle curriculum compacting and a fast pace in their areas of strength.  Students who are identified as spatially gifted may not fit the traditional mold of “the gifted” and may experience little success in such an environment.  Still, spatial gifts are valuable to society.  For example, architects, artists and engineers need spatial skills to excel at their careers.  Gardner (1992) writes that assessments of ability or achievement must be “intelligence-fair.”  Assessors should find ways to address different parts of intelligence directly, rather than through the linguistic intelligence: paper and pencil tests are inadequate to test abilities or achievement in many important domains of intelligence.  Gardner’s first book on multiple intelligences has been in print for over fifteen years.  Sternberg has long advocated his Triarchic theory of intelligence.  Taylor’s Multiple Talents model has been in existence since the 1960s.  Clearly, the time has come to address giftedness in ways that respect non-traditional forms of intelligence, while maintaining the excellence of traditional education for the gifted.

APPENDIX : STUDENT PROFILE QUESTIONNAIRE 

 (PHOTOCOPY IN A PAGE NUMBER OR LEAVE IT BLANK).
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