BEYOND TERMAN:

Contemporary Longitudinal
Studies Of Giftedness
and Talent

edited by

Rena F. Subotnik
and

Karen D. Arnold

ABLEX PUBLISHING CORPORATION
NORWOOD, NEW JERSEY



Copyright © 1994 by Ablex Publishing Corporation.

All rights reserved. No part of this publication may be reproduced,
stored in a retrieval system, or transmitted, in any form or by any
means, electronic, mechanical, photocopying, microfilming, recording,
or otherwise, without permission of the author and publisher.

Printed in the United States of America

Library of Congress Cataloging-in-Publication Data

Beyond Terman: contemporary longitudinal studies of giftedness and
talent / edited by Rena F. Subotnik and Karen D. Arnold.
p. cm.
Includes bibliographical references and index.
ISBN 1-56750-011-0
1. Gifted persons—Longitudinal studies. 2. Terman, Lewis
Madison, 1877-1956. I. Subotnik, Rena Faye. II. Arnold, Karen D.
BF412.B45 1993
153.9'8—dc20 93-25250
CIP

Ablex Publishing Corporation
355 Chestnut St.
Norwood, NJ 07648



10

11

Contents

About the Authors. . ..................... i wvii
Foreword

Harry Passow ... ... e xi
Acknowledgments . . ................ ... xv
Longitudinal Study of Giftedness and Talent

Rena F. Subotnik and Karen D. Arnold . . .................. ..., 1

The lllinois Valedictorian Project: Early Adult Careers of Academically
Talented Male High School Students
Karen D. Arnold. . ... i 24

Adult Manifestations of Adolescent Talent in Science: A Longitudinal
Study of 1983 Westinghouse Science Talent Search Winners
Rena F. Subotnik and Cynthia L. Steiner

The Munich Longitudinal Study of Giftedness
Christoph Perleth and Kurt A. Heller............................... 77

The Development of Basic Cognitive Components of Technical
Creativity: A Longitudinal Comparison of Children and Youth
with High and Average Intelligence
Ernst A. Hany ... i 118

Conditions of Giftedness: Musical Development in the Preschool
and Early Elementary Years
Lyle Davidson and Larry Scripp ..o iiianiann. 155

Giftedness and Professional Training: The Impact of Music Reading
Skills on Musical Development of Conservatory Students
Larry Scripp and Lyle Davidson .........................o.oan 186

Creative Thinking and Creative Performance in Adolescents as Predictors
of Creative Attainments in Adults: A Follow-up Study After 18 Years
Roberta M. Milgram and Eunsook Hong.......................... 212

The Torrance Tests of Creative Thinking: From Design Through
Establishment of Predictive Validity
Bonnie Cramond

The Study of Mathematically Precocious Youth: The First Three Decades
of a Planned 50-Year Study of Intellectual Talent
David Lubinski and Camilla Persson Benbow

The Achievement of Eminence: A Longitudinal Study of Exceptionally
Gifted Boys and Their Families
Robert S. Albert....... ... .. it 282



12

13

14

15

16

CONTENTS

Project Choice: A Longitudinal Study of the Career Development of Gifted
and Talented Young Women
Elyse S. Fleming and Constance L. Hollinger .................... 316

A Generation of Leaders in Gifted Education
ROs€e A. RUARILSKI. ... ..o e e 349

The Program for Academic and Creative Enrichment (PACE):
A Follow-up Study Ten Years Later
Sidney M. Moon and John F. Feldhusen......................... 375

Characteristics of High-Level Creative Productivity: A Longitudinal Study
of Students Identified by Renzulli's Three-Ring Conception of Giftedness

Marcia Delcourt. . ... ... i 401
Lessons from Contemporary Longitudinal Studies

Karen D. Arnold and Rena F. Subotnik .......................... 4317
Author Index. . ... ... ... ... .. . i i 453

Subject Index . ... ... ... s 461



The Munich Longitudinal Study
of Giftedness*

Christoph Perleth
Kurt A. Heller

From 1985 to 1989 an educational-psychological research project,
the Munich Longitudinal Study of Giftedness (Heller, 1992; Heller &
Hany, 1986), was carried out at the University of Munich. Data from
gifted students were collected in three waves from 1986 to 1988
starting with a large multiregional sample of 26,000 students in six
cohorts. In 1989, a replication study was begun in Moscow by a
team of psychologists at the Academy of Pedagogical Sciences of the
USSR under the leadership of Prof. Dr. A.M. Matyushkin (cf. Aver-
ina, Scheblanova, & Perleth, 1991; Heller, Perleth, & Sierwald,
1991; Perleth, Averina, & Scheblanova, 1991). A data collection
point for the German sample is planned for 1993.'

*Financed by the German Federal Ministry of Education and Science. Bonn
(B 3570.00 B). The authors would like to thank Stephen Powell for stylistic and
grammatical assistance.

! Two follow-up studies on developmental aspects and conditions of metacogni-
tion investigate implications of the mother-child interaction on the metacognitive
development in preschool children (main investigators Dipl-Psych. C. S. Browder &
Dr. J. Kretschmer) and the metamemory of primary school children (main investiga-
tors: Dr. C. Perleth & Dr. E. Rader). This research is being carried out cooperatively
between the University of Munich (project leader: Prof. Dr. K.A. Heller) and the
University of Leipzig (project leader: Prof. Dr. G. Lehwald) and is financed by the
Volkswagen foundation (Az: 11/66 350).

A team of Korean educational scientists is planning to conduct a giftedness study
with similar design to ours, using similar or even the same methods. As described in
more detail in the design section, only relatively large studies starting with randomly
selected samples are best suited to produce reliable results on complex intercorrela-
tions between a variety of giftedness, achievement, personality, and environmental
variables. On the other hand, the replication studies in Russia or Korea can give
valuable hints for the generalization of findings in the field of giftedness over different
cultures.
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GIFTEDNESS MODEL UNDERLYING THE MUNICH
LONGITUDINAL STUDY

Most modern conceptions of giftedness include multiple giftedness
factors: intellectual, creative, motivational, social, and so on (e.g.,
Gardner, 1983). The Munich Study of Giftedness is similarly based
on a multidimensional giftedness concept. More specifically, we de-
fine giftedness as an individual's cognitive, motivational, and social
potential to attain excellence in one or more areas. Giftedness do-
mains (cognitive competencies), personality characteristics, and en-
vironmental conditions served as predictors for performance behav-
ior (see Figure 4.1).

Thus, in the Munich Longitudinal Study of Giftedness the follow-
ing constructs were taken into consideration:

1. Giftedness exists in intellectual, creative, social, musical, and
psychomotor domains. These giftedness domains were as-
sumed to be independent.

stress | (2chievement| (working] |(test) [attributional
motivation styles | [anxiety Istyles
\

sports
intellectual
ability languages
sciences
creatlvity
arts (music,
social Glfted- Perform- painting)
competence ness ance
handicraft,
artistic technology
ability
abstract thinking
psychomotor
ability Environ- mathematics
social relationships

family class critical
climate dimate life events

Figure 4.1. Giftedness model of the Munich Longitudinal Study of
Giftedness
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Academic and nonacademic achievements were observed in
different areas corresponding to the giftedness domains.
Noncognitive personality traits under investigation were
achievement motivation, working styles, (test) anxiety, stress,
attributional styles, and so on. These variables were consid-
ered to mediate the giftedness-achievement relationship.
The main socialization factors were family and school climate
as well as critical life events.

OBJECTIVES

Goals of the Identification Phase

The first phase of the study was dedicated to questions of identifica-
tion and the validity of the giftedness model used. The goals of this
identification phase (1986-1987) were the following:

1.

2.

Development and evaluation of a battery of tests and question-
naires for the identification of gifted students.

Testing aspects of the giftedness model underlying the study,
particularly the independence of the domains of giftedness
under investigation.

Analysis of the typological structure of the sample, especially
identifying possible types of gifted students in different age
groups.

Goals of the Longitudinal Phase

In the second phase of the project, the longitudinal phase, develop-
mental, academic, and nonacademic achievement analyses based on
the developmental models were computed. Essential goals of this
second phase were:

1.

The evaluation of the predictive validity of instruments em-
ployed during the first (Wave 1: 1986), second (Wave 2: 1987),
and third (Wave 3: 1988) measurement periods for identifying
gifted students in the 1st to 13th grades.

Longitudinal evaluation of the validity of the typological con-
cept of giftedness and relationships between various types of
giftedness and performance.

Evaluation of the effects of personality and environmental fac-
tors on the performance of gifted students over time.
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4. Description and analysis of the developmental course of gifted
children and adolescents in relation to changes in cognitive
and noncognitive characteristics.

5. Analysis of the interaction between giftedness, achievement,
personality, and environment.

In the limited frame of this chapter we can only give a general
overview of some important results of these general research goals.
We will feature findings concerning personality characteristics of
gifted secondary school students. These results should contribute to
answering the following specific questions:

1. Are there differences in personality characteristics between
students of different levels of giftedness in intelligence and
creativity?

2. Do underachieving gifted differ from other gifted students in
terms of personality characteristics?

3. Are there relationships among intelligence and creativity, non-
cognitive personality characteristics, and achievement?

4. What is the influence of intelligence, motivation, and other
personality characteristics on the development of academic
achievement?

In addition, we will present results of a small interview study
conducted with a subsample of the secondary school students to
obtain information on socioemotional problems and related coun-
seling needs of gifted students.

DESIGN OF THE STUDY

Figure 4.2 shows the complete sample design as planned by Heller
and Hany (1986). The numbers in brackets indicate the actual
numbers of participants in the three waves. In the dotted boxes at
the end of the shaded arrows we added a planned follow-up data
collection point. The numbers indicate those students who volun-
tarily gave us their addresses and who were willing to answer addi-
tional questionnaires.

The “bandwidth-fidelity dilemma,” formulated by Cronbach and
Gleser (1965), stresses the fact that psychological tests cannot si-
multaneously measure a broad variety of characteristics with high
precision (reliability). Bearing this in mind, a two-step identifica-
tion process was employed in the first phase of the study as pro-
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posed by Heller and Hany (1986; Heller & Perleth, 1989). In the Fall
of 1985, teachers were asked to nominate the most gifted students
from their classes on a check list that covered the five dimensions of
the study’s giftedness model. Approximately 30% of the whole sam-
ple of about 26,000 students was preselected on the basis of these
ratings. Although this screening procedure reduces the identifica-
tion of underachieving gifted, it was practically and economically
the only possible way to handle such a large sample. Second, the
preselected 30% of the original sample were administered aptitude
tests and questionnaires (Spring/Summer, 1986) in order to find
the top 2-5% in each domain of giftedness. The top 10% of the
preselected sample represented the top 2-5% of all students in the
intellectual, creative, social, psychomotor, and musical domains.
These top scorers among already preselected students were chosen
for the longitudinal study. (Differences in Figure 4.2 percentage
rates result from students refusing to take part in Wave 1 or the
following waves.) The longitudinal sample selected by this two-step
procedure were administered tests and questionnaires at two other
measurement points in Spring/Summer 1987 and 1988.

The longitudinal design of the study reflected the nature of the
research goals. There is no doubt that only longitudinal studies are
appropriate for the study of developmental patterns. In spite of this,
most research is done with cross-sectional designs. Schneider
(1989) remarked that 99% of studies on memory development used
cross-sectional design. As one focus of our study was the assess-
ment of change using different developmental rationales, a longi-
tudinal design was indispensable. Quite apart from the problems
associated with retrospective studies, such attempts were not suita-
ble for our purposes because the assessment of our giftedness fac-
tors required psychometric data.

The design, which combined cross-sectional and longitudinal se-
quences with six cohorts, facilitated control of age/grade and cohort
effects. Time of measurement effects, however, could not be con-
trolled (see Schaie & Baltes, 1975). The main focus was on the
analyses of age/grade effects: at Wave 3 each cohort reached the
grade the next older cohort had reached at Wave 1 (Figure 4.3a).
This facilitated an extrapolation of the development of gifted stu-
dents despite the relatively short duration of the study. Cohort
effects were not analyzed because they were not likely to appear in
our 3-year study which covered a decade between the youngest and
oldest cohort.

Within each cohort, the design and the methods selected enabled
analysis of the following developmental rationales (Buss, 1979;
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Schneider, 1989): (a) interindividual differences (at each time of
measurement), (b) intraindividual changes (developmental func-
tions), (c¢) interindividual differences in intraindividual changes,
and (d) interindividual differences in interindividual changes
(changes of relative position of individuals). Not all analyses were
available for all variables in all cohorts, however. For example, with
the scales used for measuring cognitive abilities (German CAT), we
cannot analyze developmental functions in the sense of intrain-
dividual changes.

Apart from these ANOVA-based approaches, the design allowed
for the use of structural equation analysis for each cohort. Special
attention was given to models that included latent variables. Figures
4.3b to 4.3d give examples of models adequate for: (a) analysis of
predictive validity of tests (Figure 4.3b), (b) variability versus stabil-
ity of traits (e.g., intelligence) including test-specific factors (cf.
Joreskog, 1979), and (c) nonrecursive models for analysis of inter-
relations between different constructs (i.e., reciprocal causal rela-
tionships between achievement and motivation). The structural ap-
proach also allows for future testing of the equivalence of the
structural relations of two or more cohorts (Joéreskog & Sérbom,
1984).

SAMPLE AND METHOD
Sample Selection: Recruitment of Schools and Students

After receiving permission from the governments of the German
federal states Baden-Wurttemburg, Bayern, and West Berlin, we
asked a total of 1,020 schools to take part in our study. Schools of
different types were selected randomly from the official catalogs of
the respective states. Participation was voluntary for schools and
teachers as specified by law. Only 210 (20.6%) of these schools
agreed to participate in the study (participation rate for West Berlin
primary schools was only 4.1%; participation rate without Berlin
was 23.9%). One hundred and fifty-two schools were finally selected
according to specific criteria, ensuring a representative sample (size
of town, urban/rural town, schooltypes, region, and so on). After
recruitment of the schools and classes, the parents of each of the
students were asked to give permission for their children to partici-
pate in the study. Many parents refused to sign the relevant agree-
ment. Reasons given were typical for such field studies in Germany:
the parents’ dislike of scientific testing of their own children and the
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fear that teachers might get the results of the tests of giftedness.
Some properties of the sample of the first phase of the study are
given in Table 4.1. As no standardized tests of general intelligence
were used, we cannot give the exact mean IQ of our sample. Different
comparisons of the respective means showed, however, that our
sample of the identification wave was superior to representative
samples by about one standard deviation in general intelligence and
speed of information processing.

Some characteristics of the longitudinal sample (cohort, sex,
school type) can be seen in Table 4.1. A total of 2,005 students were
invited to take part in the longitudinal phase of the study. Unfor-
tunately some students left the schools after Wave 1, and some
schools or teachers did not want to participate in the longitudinal
study. The figures indicate the numbers of completed results of
intelligence testing for students who took part in at least two waves.
Because of missing values, the number of cases is slightly smaller
for each aspect of the reported results.

In the German school system, children attend primary schools
for four years (grades 1 to 4). More academically able students then
attend the 9-year grammar school (“Gymnasium”). This school type,
the highest level, finishes with the “Abitur” after grade 13 and leads
to university. The “Hauptschule” is aimed at the lowest academic
level (grade 5 to grade 9 or 10 depending on the federal state).
Hauptschule leads to blue-collar jobs, while a certificate from the
intermediate schools or “Realschule,” (from grade 5 or 7 to grade 10)
is needed for most white-collar jobs.

Information Sources, Measured Variables, and Data
Processing

Important sources of information, major research variables, and
measurement instruments used—each related to the dimensions of
the Munich Model of Giftedness (see Figure 4.1 above)—are summa-
rized in Table 4.2. (Means, standard deviations, reliability coeffi-
cients, and so on of the different scales are not included because of
the limited space.) In addition to the scales mentioned in the table,
further tests were conducted to assess spatial thinking, verbal as-
pects of creativity, parents’ ratings of activities and achievement
outside school, parents’ reports of socioemotional problems of their
children, and their wishes for the counseling and support of their
children, and so on.

In addition to the psychometric information, semistructured in-
terviews were conducted with a small subsample of highly intelligent
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Table 4.1. Description of the Sample of the Munich Study of Giftedness
Cohort 1 1986 1987 1988
Boys 259/102 100 89
Girls 296/113 102 102
Total 597/229 217 205
Cohort 3 1986 1987 1988
Boys 395/144 137 100
Girls 426/130 123 83
Total 856/280 268 187
Cohort 5 1986 1987 1988
School type School type School type
Haupts Real$ Grammar HauptS RealS Grammar HauptS RealS Grammar
Boys 81112 84/18 326/121 8 13 110 6 14 105
Girls 73/8 106/25 365113 8 24 109 4 18 100
Total 227/23 190/43 780/249 19 37 232 1" 32 217
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Cohort 7 1986 1987 1988
School type School type School type
Haupts Real$ Grammar HauptS§ RealS Grammar HauptS RealS Grammar
Boys 87/5 203/49 352/106 3 39 100 4 44 97
Girls 74/3 193/48 400/143 3 46 133 1 43 127
Total 166/10 407/100 789/271 6 88 248 5 90 235
Cohort 9 1986 1987 1988
School type School type School type
Haupit$ Real$ Grammar HauptS RealS Grammar Haupi$ RealS Grammar
Boys 55/- 194/31 390/119 3 12 1 100
Girls 49/2 205/26 422/160 2 26 156 135
Total 109/2 413/60 817/287 2 59 268 1 239
Cohort 11 1986 1987 1988
Boys 534/160 160 103
Girls 464/93 92 65
Total 1002/288 256 m

Note. Total in some cases bigger than Girls + Boys because of missing cases. For 1986, numbers of students in the sample of
the identification phase (left side of slash) and the smaller number of participants in the longitudinal study (right side of slash)
can be seen from the Table. HauptS = Hauptschule (lowest level, grade 5-9), RealS = Realschule (intermediate level; grade
5/7-10), Grammar school = Gymnasium (highest, most academic level, grade 5-13).
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Table 4.2. Information Sources and Measured Variables
Information Sources
Variables Students’ Psychometric Scores Teacher
Intellectual Tests: Teachers’ Checklist>:
Dimension — KFT (German CAT) — T-Int

Creativity Dimension

Social Competence

Psychomotor
Dimension

Art (Music)
Dimension

Noncognitive
Personality
Characteristics

Environment—!
Characteristics

Achievement

— ZVT (Numbers Connection Test)
Tests:

— VWIT (Unusual Uses)

— TCT (Torrance Creativity Test —
subtest Completion of
Pictures)

Questionnaires:

— GIFT, GIFFI
Questionnaire:

- Social Competence
Tests:

— Computer Tests'

— Construction Game Test

— Paper-Pencil-Tests?

Questionnaires:

— QK (Thirst or Quest for
Knowledge)

— HS (Hope for Success)

— FF (Fear of Failure)

— Anxiety?

— Self Concept?

— Attribution?

— Learning Styles?

— Interests?

Questionnaires:

— Family Climate?

— Class Climate?

— Critical Life Events?

Questionnaire:

— MAI (Munich Activity Inventory
with subscales: Arts, Literature,
Social, Science, Technology,
Music, Sport

Teachers' Checklist®:
- T-Cre

Teachers' Checklist®:
-T-SC

Teachers' Checklist®:
—T-PM

Teachers' Checklist:
- T-Mus

Teachers' checklist®
School Marks

legend: ' = only at Wave 1; 2 = only at Wave 2 and 3; 3 = long and detailed checklist at
Wave 1, short checklist at Wave 2 and 3.

students (10 girls and 10 boys) to obtain information about their
early development and on the typical effects (over time) of person-
ality and environment on performance. This interview study has a
retrospective character. A second interview study was carried out
with a sample of 18 students who seemed from their answers on an
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Table 4.3. Definition of Group Labels

Correspondence
Construct/variable Label Criterion (Sample) in population
General intelligence Average Percent rank < 70
(KFT = German CAT),
creativity (TCT, subtest
completion of pictures)
Gifted Percent rank — 70 Percent rank — 90-95
Highly gifted Percent rank — 85 Percent rank — 95-97
Extremely gifted Percent rank — 925  Percent rank — 97-98
Interests Average Percent rank < 70
Well interested Percent rank — 70
Highly interested  Percent rank — 90
Personality and Low Percent rank — 50
environmental
characteristics
High Percent rank > 50
Academic achievement Underachiever z-value (intelligence) - z-value (Mean of

German, English, mathematics) > 1.5

interest and activity inventory to be highly interested in specific
fields. The theme of this retrospective study was the development of
outstanding interests in particular topics and the identification of
conditions that facilitate development.

In order to create dichotomous variables for specific analyses
(e.g., comparison of achievement and personality profiles of differ-
ent groups), we used the following cut-off points (see Table 4.3):

1. General intelligence, creativity, and nonacademic achieve-
ment: The criterion was the 70th percentile for high perfor-
mance. The best 30% of our longitudinal sample in intelligence
corresponded to the best 5-10% of the population. We formed
more differentiated intelligence and creativity groups by estab-
lishing cutoffs at the 85th and 92.5th percentiles of the sample
(so that we could also examine the best 15 or 7.5%). We will use
the label “gifted” for the top 30%, “highly gifted” for the top
15%, and “extremely gifted” for the top 7.5% of our sample.
The latter should correspond to the best 2-3% of the unselected
population. By “average,” we mean all students with a rank
lower than 70% in our sample.

2. Interests: By “interested,” we refer to the top 30% in each
domain of interests, while we use “highly interested” for the
top 10%.

3. Personality and environmental characteristics: Here we di-
vided the subsamples at the median.
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4. Underachievers were those students whose scores in z-trans-
formed general intelligence exceeded their average school
marks (German and English language, mathematics) by more
than 1.5 standard deviations.

Practical Problems in the Execution of the Study

As in most cases, the first practical problem of our research was
financial. The costs of the Munich Longitudinal Study of Giftedness
could not be met at our institute and thus had to be financed by the
Federal Ministry for Education and Science. However, this financial
support was restricted to a maximum of 4 years. Given that the
screening procedure (in 1985) needed to be completed first, this
constraint cut the number of points of measurement down to three.
From the scientific point of view, a longer study with the option of
following the school careers of gifted students through the whole
primary or secondary school process would have been desirable.
This was a reason why cohort effects could not be analyzed. As the
difference between the youngest and the oldest cohort was only 10
school years within a decade without major changes in society or in
educational policy, however, we did not expect cohort effects at all.

At the time our study began, there was much debate about re-
search and guidance of gifted students in German society. The
conservative and liberal parties supported activities for gifted stu-
dents, but the social democrats argued that this would support
elitism and put the majority of children at a disadvantage. After we
received permission to collect data in schools—which was only pos-
sible in German federal states governed by the conservative party—
some schools and teachers did not want to participate. In many
cases this was because of organizational problems. But some
schools and teachers said frankly that the reason they would not
participate was related to their viewpoint in the giftedness discus-
sion. In many cases, unfortunately, it was not possible to get infor-
mation on reasons why teachers or schools did not want to take
part. A similar problem arose with parents refusing to give agree-
ment, and unfortunately we do not know why. This general problem
for any research conducted in schools in the former West Germany
hinders precise judgment of the representativeness of field study
samples.

A major logistical problem that arose in the course of the study
was the enormous sample of schools spread all over south Germany
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and West Berlin. During the weeks before the data collection, the
organizing staff completed the massive task of establishing a time
schedule accommodating all the following constraints: the schools’
requirements, region of the school, holidays, availability of the co-
workers, availability of cars, size of the student groups, available
number of booklets, and so forth. All in all, the data collection could
not have been conducted without the effort and commitment of all
coworkers. As our institute has no vehicles of its own, the car-
owning coworkers had to change their personal plans in many
cases. On top of this, part-time research assistants tend to have old
and unreliable cars so that occasionally the time schedule was
threatened because of breakdowns. Global political events almost
endangered the time schedule as well. The West Berlin testing ses-
sions took place during the last visit of U.S. President Ronald Rea-
gan. Extremely strict police controls inspected cars and luggage at
various checkpoints. When our coworkers’ car was searched, the
police found some metal boards which we needed for a sort-recall
task. It was somewhat complicated to explain what these “sus-
picious metal objects” were needed for.

A more serious problem arose with the strict laws on data protec-
tion in the Federal Republic of Germany. The ministries of educa-
tion did not allow our team to have the names and addresses of the
participating children. We used identity codes for all the students.
Lists matching codes to names were mostly in the hands of the class
teachers at the schools. Unfortunately some teachers threw away
these lists between two waves or took the list with them when they
left the school. Sometimes, during the actual test sessions, wrong
numbers were written on the answer sheets and booklets. After the
phases of measurement, especially after Waves 2 and 3, we needed a
specialized coworker to help clear up all these cases. Without the
work of this “Sam Spade of the data archive” the sample sizes for the
longitudinal analyses would have been much reduced.

Yet another problem was caused by the German school system.
After grade 4, most children change schools and after grade 7 inter-
mediate school (“Realschule”) begins in Bavaria, so that it was quite
hard to get parts of the sample for the testing sessions of the follow-
ing waves. The Hauptschule and the Realschule finish at the end of
the 9th and 10th grades, respectively, so that, with a few exceptions,
these students were lost for Waves 2 and 3. At Wave 3, the students
of some classes of the oldest cohort did not want to attend future
testing sessions because they did not want to lose study time for
their high school diploma examinations (Abitur).
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Statistical-Methodological Problems Occurring
in Investigations of the Gifted and in Studies
with Special Selection Procedures

In the course of the study we had to deal with three major statistical-
methodological problems. The first problem resulted from the differ-
entiation power of the methods in the upper area of the distribution.
As most giftedness tests are usually designed to differentiate best
with normal, average gifted children, ceiling effects were likely to
occur (see also Heller, 1989). Ceiling effects hinder discrimination,
especially between highly and extremely gifted students. As an at-
tempt to solve this problem we adapted the tests. With the intel-
ligence test used, the multilevel KFT (Heller, Gaedike, & Weinlader,
1985), German version of the Thorndike and Hagen (1971) CAT for
example, we combatted the ceiling effects of the test by giving items
to the students which are normally attempted by students who are
two years older. We also shortened the time allowed for certain speed
tests and revised the items of some questionnaires in order to adapt
them for our sample of above-average students.

The second major methodological problem concerned the distri-
bution properties of the variables in the study, especially the vari-
ables which were used for the selection procedure. The investigation
groups—average, highly, and extremely gifted—were defined in the
longitudinal sample by using (multidimensional) cutoff points. The
shapes of the distribution curves of the respective variables were
affected and, as a consequence, normal distribution of errors was
lost. As the assumption of normal distribution is essential for most
parametric statistical methods, the results of the analyses may be
misleading. We employed two approaches to solve this problem:
First, we used nonparametric methods such as log-linear analysis
(Perleth & Sierwald, 1988), and second, we conducted robustness
studies to examine the extent to which the results were affected by
the violation of the assumptions (Sierwald & Perleth, 1989).

A third problem arose from the fact that many variables, such as
the winning of prizes, are of a genuinely qualitative character. In
order to analyze such variables in complex interrelations, we em-
ployed nonparametric methods such as log-linear models (Perleth &
Sierwald, 1988), which also allow for the use of recursive causal
models (see Fox, 1984).

RESULTS FOR THE FIRST PHASE OF THE STUDY
(IDENTIFICATION PHASE)

Several major results emerged from the first phase of the Munich
Longitudinal Study of Giftedness (cf. Hany, 1987; Heller & Perleth,
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1989; Heller, 1990). The instruments used to measure cognitive and
noncognitive (especially motivational) dimensions of the gifted, to-
gether with relevant conditions of the social learning environment,
were sufficiently reliable (see Heller, 1986). The five factors of the
Munich Longitudinal Study of Giftedness (intelligence, creativity,
psychomotor ability, practical intelligence/social competence, musi-
cal ability) were independent dimensions of giftedness (as indicated
by the results of factor analyses). Thus the hypothesis of domain-
specific forms of giftedness was confirmed.

Significant differences could be found between the highly gifted
and average students in each domain of giftedness and among the
various types of giftedness. For example, the intellectually (or aca-
demically) gifted had better school grades than the rest of the sam-
ple. The creative students were in some aspects more active and
more successful in artistic and literary areas, the socially gifted in
social areas, and so on. Multiple or many-sided gifted were found
relatively infrequently in the selected sample (N=1,800). If, how-
ever, one views those students (from ages 6 to 16 or 18 years), who
were both highly intellectually and creatively talented, one sees that
they were superior to all of the other students in important perfor-
mance areas. From the methodological point of view, this finding is
not too surprising, but nevertheless it underlines the point that the
diagnosis of giftedness should not continue along single dimen-
sions. Particularly capable students differed from the others in per-
sonality characteristics (in this case, motivational variables).

Research conducted to evaluate different strategies for the identi-
fication of gifted students using different statistical approaches
(factor analysis, cluster analysis, regression analysis) and diverse
sources of information (Hany, 1987) showed that both for practical
purposes and with regards to our research, a multidimensional
cutoff best optimized the different constraints (simplicity, prac-
ticability, effectiveness, efficiency). Cluster analyses seem to be more
appropriate for the description than for the identification of gifted
students (see Hany, 1987, for an extensive discussion of identifica-
tion questions).

RESULTS OF THE SECOND PHASE OF THE STUDY
(LONGITUDINAL PHASE)

The Predictive Validity of the Test Battery

Multiple regression analyses showed for primary school pupils that
our giftedness tests, especially the intelligence test used, were able
to predict academic achievement to an acceptable degree over peri-
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ods of one and two years. Quite surprisingly, the tests (uncorrected
multiple r = .5 — .6) were superior to teacher judgments (uncor-
rected multiple r = .4) especially in the major subjects (German
language, mathematics, and natural sciences). Teacher judgments
tended to be global, whereas our test battery tended to give differen-
tiated results. For the primary school age range, the need for psycho-
logical diagnosis of giftedness was therefore well demonstrated. This
finding is particularly important in Germany, as the decision about
school career is based on teacher judgment and is made at the end of
grade 4.

The creativity test used (“Completion of Figures” subtest of the
Torrance Creativity Test) was—in contrast to the teachers’ check
lists—not a good predictor of arts and music in primary school, even
though it might seem to have face validity. When analyzing non-
academic achievement in different areas, both tests and teacher
judgments proved to be good predictors in discriminant function
analyses.

The predictive validity of our tests seems to be a little weaker in
secondary school (uncorrected multiple r = .3 — .5), decreasing
somewhat from cohort to cohort. The teachers’ ratings played a
more important role here (uncorrected multiple r = .4 ~ .6). The
increasing influence of the knowledge base for high achievement at
this age could plausibly explain this finding. The intelligence scales
used nevertheless turned out to be relatively good predictors (up to
r = .45), especially for the most important school subjects.

In contrast to the results reported for primary school children, the
creativity test, which was an “Unusual Uses” test for the respective
cohorts, showed some predictive validity for arts (up to r = .2).
Concerning nonacademic areas, teacher ratings play a much small-
er role in predicting activities and achievement (tests: uncorrected
multiple r = .3 — .6; teacher check lists: uncorrected multipler = .1
— .3). Quite surprisingly, this even held true for activities in natural
sciences and technology. In the latter, a larger part of the variance
could be explained by including both tests and teachers’ ratings in
the analysis (uncorrected multiple r = .4 — .6). The inclusion of
motivational variables in the regression analyses increased the por-
tion of explained variance, especially in nonacademic domains.
Quest for knowledge played an especially important role in the pre-
diction of activities and achievement in natural sciences and tech-
nology.

Overall, the analyses confirmed our model of giftedness: Domain-
specific giftedness tests were best able to predict domain-specific
achievement, while personality characteristics (here: motivational
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variables) played a mediating role (cf. Gagné, 1985). Therefore, iden-
tification of gifted students should not simply rely on intelligence
tests.

Results Concerning the Typological Concept of Giftedness

As mentioned above, one of the aims of the longitudinal phase of the
study was to establish a typology of giftedness with an exploratory
approach. Cluster analyses were conducted which included many
factors extracted by factor analyses of test and questionnaire data
from the first identification phase of the project. Equivocal results
were obtained: No clear types of gifted students could be identified.
It had been planned to construct the longitudinal sample according
to a possible giftedness typology. As no clear typology could be
found, we decided on multiple cutoff as the selection strategy for
building the sample for the longitudinal phase.

In the course of the longitudinal phase of the project, some addi-
tional attempts were made to analyze types of giftedness and their
stability over time. As it had not been possible to identify special
types of giftedness by cluster analysis (k-way method, see Wisehard,
1984), the hypothesis arose that gifted students show such highly
individual structures of giftedness that they differ from normal
students in the very fact that they cannot be grouped at all. Accor-
dingly, we applied Bergman'’s (1987) program to identify possible
“singular types” of giftedness. This method tries to separate the
possibly clusterable part of a sample from the nonclusterable residu-
um. Unfortunately, the residual of nonclusterable cases did not
contain gifted students with special combinations of giftedness fac-
tors, but rather extreme cases of low-gifted pupils. Cluster analyses
with the cases not in the residuum again showed no clear types of
giftedness. In addition, the resulting types were not stable over the
course of the three measurement points. This means that the stu-
dents belonged to different clusters at different measurement points
even though the giftedness traits in the analysis were relatively
stable. All in all, from the cluster analysis point of view, the results
show that, in our sample there were no typological differences be-
tween gifted and average students. The students were distributed
continuously along the dimensions of giftedness, the samples of the
different cohorts therefore being homogeneous and not divisible
into clearly distinguishable groups. These findings strengthen the
hypothesis that the different giftedness domains are relatively inde-
pendent.
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The Influence of Environmental Factors on the Performance
of Gifted Students

Environmental factors, as measured by questionnaires of critical life
events as well as family and school climate, did not show a great deal
of influence or association on the performance of gifted and average
students, especially in the older cohorts. These results are based on
group statistics. We also conducted an interview study which
showed the important role of environmental factors on the develop-
ment of individual highly gifted students. The need for guidance
and nurturing of the gifted was more obvious in the case study.
Moreover, among students with extraordinary interests, the role of
the family climate became apparent. A controlling, achievement-
oriented family climate seems to favor the development of technical
interests, while students with interests in arts and music came from
families with ongoing, culturally oriented leisure-time activities,
high independence, and an average level of parental control and
achievement orientation. If one considers the whole sample, how-
ever, influences from socialization as well as critical life events seem
to be of minor importance for the actual genesis of achievement.
One interpretation is that these influences seem to become less
significant, especially in the course of secondary school, in compari-
son with young people’s perception of their degree of control over
their own lives.

Reasons for these negative results include the fact that the instru-
ments used covered only a segment of possible environmental fea-
tures (family and school climate, critical life events). Further, the
analyzed interrelations in the framework of the mostly linear models
might have been too simple to capture the complexity of real life.
Using the causal model and taking into account quite complicated
interactions between intelligence, motivation, family climate, and
achievement yielded some hints: Intelligence and motivation might,
for example, have a direct impact on academic achievement, while
family climate, itself influenced by school grades, has an indirect
effect on academic achievement via motivation. These results
should be treated as exploratory, however, because of the severe

identification problems in estimating the structural model parame-
ters.

Changes in Cognitive and Noncognitive Features

Differentiated analyses for the subsample of gifted primary school
children showed that intelligence seems to be a relatively stable trait
(e.g., r = .75 between the results of Wave 2 and 3 in the cohort of
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third graders). Recall that only the relative positions of the children
in our sample were investigated. This does not give a developmental
function of intelligence. Hence the stability of interindividual differ-
ences in our findings does not mean that there is no increase in
intelligence in the primary school age. The structural model of Fig-
ure 4.3c applied on the KFT data of the cohort of third graders gave
correlations between the latent variables “general intelligence” at
the three points of measurement of .71 < r < .87.

The results indicated that the measured creativity variable was
quite unstable. We cannot decide whether this was because of the
low reliability of the test used (Completion of Pictures) or the insta-
bility of the measured trait. When similar findings from other stud-
ies (e.g., Sefer, 1989, who undertook a longitudinal study with
primary school children) are taken into account, there is some con-
siderable reason to doubt the theory and the quality of this type of
test.

Concerning intelligence, the results for secondary school stu-
dents were similar to those for children of primary school age. The
interindividual differences in the German Cognitive Abilities Test
turned out to be so stable (correlations .65 < r = .77 between results
of Waves 1 and 3), that it was not possible to analyze simultaneous
influence of more than one of the variables sex, constellation of
siblings, or level of intelligence at the first point of measurement.
Applying the structural model shown in Figure 4.3c to derive the
“error-free” estimate of the stability of the latent variable general
intelligence, we obtained for the cohort of ninth graders correlations
of .76 (results of Waves 1 and 2) and .93 (results of Waves 2 and 3).
Here the model explained 56-79% of the variance of the measured
scales, showing a good fit to the data.

The “Unusual Uses” creativity test used for secondary school stu-
dents turned out to have better properties than the “Completion of
Pictures” creativity test used for primary school children. Although
the examined interindividual differences were more stable, the use
of such an instrument for important, irreversible selection decisions
seems, in our opinion, to be neither possible nor warranted.

With secondary school students we were able to study develop-
mental functions of the speed of information processing (Number
Connection Test, i.e., German trail-making test). The findings indi-
cated that performance on this task increased between grade 5 and
grade 10/11 and remained stable for older students of grade 11 to
13. This finding is in accordance with the results of Oswald and
Roth (1978), the authors of the test. Interindividual differences were
extremely stable in this test of speed of information processing
(correlations .65 = r = .73 between results of Wave 1 and 3).
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A majority of the results reported up to this point indicate that
most interindividual differences in giftedness domains are quite
stable. We then investigated stability versus development of noncog-
nitive personality characteristics. Consider one hypothesis as an
example. For ninth graders, we analyzed the interrelation between
motivation (here thirst for knowledge and hope for success) and
academic achievement in science (mathematics and physics) with a
structural model (see Figure 4.3d). The hypothesis was that motiva-
tion and achievement are to a certain degree stable constructs (ar-
rows between the latent Mot and Ach variables). Motivation should
influence academic achievement (one year later), while the impact of
academic achievement on motivation should only be found in aver-
age but not in highly intelligent students. When interpreting the
attained coefficients, however, we found that both motivation and
achievement were stable characteristics in both groups, influencing
one another only a little.

The Role of Interests

The first striking result, when analyzing the data of the interest
questionnaire (secondary school) applied in Waves 2 and 3, was
gender differences reflecting stereotyped patterns. Girls were more
interested in music, arts and literature, and social activities, and
boys showed more interest in natural science, technology, sports,
and competition. These findings were reinforced when we examined
the proportion of boys and girls in the top 30% of the interest range.
Nevertheless, there are hints that girls who are particularly inter-
ested in technology do not lose their interest, while a decline in
technical interest can be seen in boys or moderately interested girls.

Analyses of students highly interested in specific domains
showed them to have a broader spectrum of interests than average.
An exception to this positive finding of broad interest is given by the
technically interested students, who describe themselves as signifi-
cantly uninterested in the music, literature, and arts domains. This
fits the common picture of the “techno freak” who is not interested
in anything except computers. As mentioned above, we found only a
few girls among the technically interested students, so our results
for this group cannot be interpreted without consideration of the
gender-specific findings.

The highly interested students (top 10%) showed specific profiles
in cognitive and noncognitive personality characteristics including
those aspects of their family climate mentioned above. The techni-
cally highly interested were success-oriented, curious, independent,



THE MUNICH LONGITUDINAL STUDY OF GIFTEDNESS 99

and showed especially strong quantitative intelligence. Students
highly interested in arts seemed to be positively motivated young
people, brought up to think and act independently, with good school
marks in German language and worse marks in English and mathe-
matics. The musically highly interested earned quite good grades
overall, their interests being the most stable. Finally, comparing the
fields of interest with the areas of achievement, it became apparent
that high interest is reflected in good academic and nonacademic
achievement in corresponding fields. The interest questionnaire in
the planned follow-up study will allow comparisons between the
interests during school years and the choice of career/college and
later life achievement.

Personality Characteristics of Gifted Secondary School
Students

In our subsamples of seventh to eleventh graders, we were surprised
to find no differences between the intellectually gifted and other
pupils in curiosity and motivation. Although one could perhaps
have expected that intelligence is not related to curiosity in the
domains of science and technology, we were surprised that the
means for hope of success and fear of failure also did not differ
according to different levels of giftedness. Because the students in
our sample had been preselected by teachers and selected by a test
battery, the average members of the sample are not really represen-
tative of the general population. Our selection procedures and the
study as a whole might have selected the more motivated pupils or
those with a tendency to conformity.

The second interesting result concerned the groups considered
creative: They also did not differ in personality characteristics from
the other groups. Interpreting this, one should be aware that nearly
all our variables on anxiety, coping with stress, self-concept, and
learning styles are based on items that deal with situations in school
or with homework and test preparation.

The most obvious and consistent result when investigating intel-
ligence groups was the stronger academic self-concept of the gifted
and highly gifted students. There were no differences in general
or nonacademic self-concept. No differences were found on the vari-
ables of anxiety, but there seems to be a slight trend that the more
gifted one is, the lower the anxiety scores are. This would seem to
indicate that stressful situations, including tests, influence the
quality of thinking of the gifted to a lesser extent than less gifted
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pupils. The gifted members of our sample also tended to attribute
success and failure less to external causes when compared with
average students.

We also found interesting differences between intellectually gifted
and average students regarding learning styles. While the average
and the moderately gifted did not differ, the highly and extremely
gifted are much less likely to use simple learning techniques such as
making a plan for homework or doing homework before playing. It
seems as if older highly and extremely gifted students have no
problems with homework and thus do not need simple techniques
for successful homework management.

In addition, we found that the older intellectually gifted students
prefer working alone and do not like to work cooperatively with pu-
pils in their classes. This should not be interpreted as saying that
the gifted do not want to work with other students; rather, they do
not want to work with other members of the class who are usually
not as gifted. It cannot be concluded from this that the gifted are
socially isolated because the character of the items of the scale used
is largely schoolwork related.

Comparing the intellectually gifted academic achievers and un-
derachievers in our samples, we found many of the differences that
are reported in the literature. Because of the small sample sizes, the
results should not be emphasized, but nevertheless they may pro-
vide some important hints. Underachievers tend to be more anx-
ious, their thinking is more disturbed by stressful situations, they
tend to attribute academic success and failure externally, they have
a weaker academic self-concept, and their motivational structure
tends to be less favorable.

Two-way ANOVAs were computed to investigate the influence of
specific noncognitive personality characteristics and intelligence on
academic and nonacademic achievement. As described above, we
regard personality characteristics as mediators between giftedness
and achievement. In the field of academic achievement, intelligence
has the greatest impact, but anxiety, stability of thinking, external
attribution, and academic self-concept also play important roles.
The same general pattern holds true for leisure time activities and
nonacademic achievement in the domain of science. The influence
of resistance to stress is particularly salient in highly intelligent
students while average and moderately gifted students do not differ.

Similar ANOVAs showed no significant effects of personality char-
acteristics on activities in the domain of literature and arts. In the
field of social activities, willingness to cooperate with peers and a
strong self-concept seem to be advantageous for high achievements,
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while intelligence seems to have a negative, but not very strong in-
fluence. This means that more intelligent students engage some-
what less in social activities.

The findings reported next should illustrate the role of cognitive
and noncognitive personality characteristics in the development of
academic achievement. In college-track students attending grades 5
to 7, no influences of personality characteristics on the development
of achievement (ANOVAs with repeated measure design) could be
found. However, in contrast to gifted students, the school marks of
the averagely gifted decreased during this period of time. Between
grades 7 and 9 (grammar school students only), intelligent students
with strong academic self-concept and high stress resistance were
able to improve their school marks while all other groups got worse
results. In students attending grade 9 to grade 13 (grammar school
students only) in the period of time under investigation, none of the
effects was significant.

Overall, we can say that at the beginning of grammar school
(“Gymnasium”), intellectually gifted students were better able to
cope with the new tasks in German, English, and mathematics. In
grades 7 to 9, personality characteristics gained more influence as
mediators between giftedness and achievement. In these grades,
German students learn a second foreign language; begin physics,
history, and social sciences; and encounter more stress from out-
side school (e.g., puberty). After this period, changes in interin-
dividual differences in academic achievement cannot, according to

our results, be regarded as consequences of differences in person-
ality characteristics.

RESULTS OF THE INTERVIEW STUDY

The research reported above draws from statistical analyses of test
and questionnaire results using large samples. We were also inter-
ested in looking beyond these statistical findings to obtain informa-
tion about intellectually gifted pupils whose questionnaires and test
scores indicated high test anxiety, low stability of thinking in stress-
ful situations, weak self-concept, high fear of failure, unfavorable
causal attribution, or underachievement. We also included pupils in
the interview study who explicitly sought psychological counseling.

In general, we found few gifted pupils in the top 5-10% of the
intelligence range who suffered from these kind of problems, at least
according to their questionnaire responses. Twenty students (10
girls and 10 boys) were finally included in an interview study carried
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out in 1988 (see Schmidt, 1989; see also Perleth & Sierwald, 1992,
Ch. 9).

The interview study included among its goals the following:

1. Collecting information to achieve better insight about the
validity of the questionnaires employed. This was realized by
checking whether students with high scores on personality
aspects of the questionnaires actually reported the respective
characteristics.

2. Obtaining more information about the possible ways in which
noncognitive personality and environmental characteristics
mediate between giftedness and achievement. Here the focus
was on constructs such as anxiety, self-concept, coping with
stress, patterns of attribution, and task commitment.

3. Finding developmental conditions which cause low self-concept
and underachievement.

Validity of the Questionnaires

When we compared the statements the pupils made in the interview
study with their scores in the 1987 questionnaires, we were sur-
prised that in some cases there was little correspondence. However,
when we then compared the statements with the scores of the 1988
wave, which was carried out two months before the interview study,
we realized that the statements were consistent with these latter
results. Moreover, the pupils told us in the interviews that many of
the problems they had reported in the questionnaires in 1987 had
disappeared in the meantime. In general, the validity of our ques-
tionnaires was well demonstrated.

Pupils with high test anxiety or low self-concept were more eva-
sive than the others in the interviews. Sometimes pupils denied
having such characteristics, had inhibitions in speaking, or gave
evasive answers. Only after the pupils had gained more confidence
in the interviewer were they able to speak more freely about their
problems. Thus, interview studies can also have validity problems,
because it seems to be easier for some pupils to be open in question-
naires than in an interview.

Moderating Effects of Personality Characteristics
The interviews revealed a great variety of interactions among intel-

ligence, noncognitive personality characteristics, environmental
variables, and achievement. A comprehensive summary of the re-
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sults of the interview study is hardly possible. Nevertheless, we will
cautiously try to outline some constellations which seemed to us to
be typical.

We found gifted students who are underachievers, who regarded
this as a problem, and who are helpless. Because of impulsiveness,
for example, they could not control careless mistakes. Other stu-
dents viewed their own underachievement positively: Underachieve-
ment was preferred to “learning senseless things.” These students
seemed to be sure of their ability to get good grades, saying “If I
wanted to, I could get better grades.” It is interesting that some of
these students were willing to try to improve their grades for the
“Abitur” (high school diploma) and were convinced of reaching that
goal. It is important to know that German grammar schools have a
course system in which every single mark during the last two years
(grades 12 and 13) goes toward the final diploma mark. Since some
subjects at university require a minimum diploma grade, this is
quite meaningful. These students began to put more effort toward
improving academic achievement at the beginning of grade 12. If
underachievement, as in these cases, is not accompanied by help-
lessness, we have to question whether this sort of underachieve-
ment is really a cause for counseling. A follow-up study will deter-
mine whether or not these students were indeed able to increase
their academic achievement.

A similar situation to underachievement was found concerning
anxiety variables. Some pupils experienced physical symptoms of
test anxiety or worried about school grades only before the test. In
these cases, anxiety seemed to have no negative influence on their
performance. With other students, anxiety appeared during the test
itself, sometimes only in certain subjects. A typical statement was:
“If I see that I can’t manage the last problem which is the most
difficult, I can't concentrate any longer, even on the easiest prob-
lem.” These were the pupils who received low scores on scales such
as stability of thinking and who regarded their test anxiety as a
problem. Some seemed to have developed coping strategies: They
consciously talked to themselves during the test in order to calm
themselves or, as in the above-mentioned case, they told themselves
to ignore the problems not yet worked on.

Other students considered their problems “normal.” For example,
they judged their “butterflies” as not being unduly important. They
were convinced that their performance was not affected because
anxiety wears off as soon as they start working on a problem. These
pupils seemed to place little importance on possible failure because
they were certain of doing better the next time. Furthermore, these
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students seemed to be less anxious in the social domain. They did
not judge it as very problematic to confess a failure to their friends or
their parents. Where anxiety existed about reporting bad marks to
parents, friends, or teachers, it seemed to be especially detrimental
to concentration during examinations.

According to Pekrun (1983), who used similar quantitative meth-
ods, academic and general self-concepts correlate well. However, we
found a gap between academic and general self-concepts in strongly
achievement-oriented pupils in the interview study. There were stu-
dents who had a strong academic self-concept because of good
grades, but who had a weak general self-concept. These seemed to be
pupils who had few social contacts. This was not surprising because
we know from developmental studies that peers are important for
the formation of self-concept. Learning theory explains this in terms
of the absence of reinforcement from others. Aside from this, pupils
with few social contacts have fewer opportunities to compare their
achievement with each other, so they develop unrealistically high
standards for themselves. With one girl, these high standards could
be seen in her role models, who were “nonexistent fantasy persons.”
This distance from reality could also be another hindering factor in
making close friends.

Gifted students seem to set high standards for themselves outside
school because they are used to achieving brilliantly in school. That
could mean that students with extremely high grades are quite
vulnerable concerning criticism outside school. They have not yet
learned to cope with failure. They are not, as Schwarzer (1987)
expressed, immune (see also Seligman, 1979). Other students, who
have extensive social contact but nevertheless have a weak self-
concept and consider themselves average, seem to be much less
concerned. They do not have the drive to change themselves.

We cannot answer the question of why some gifted students had a
weak general self-concept and were also failure oriented. One girl
who was failure oriented in the domain of school and career said, “I
tend to be a bit pessimistic,” and believed she had inherited this
from her mother. However, to give a general explanation of all per-
sonality characteristics is beyond the scope of this chapter. With
regards to our practical psychological and educational aims, we see
it as our task to be able to help these students attain a realistic view
of their own potential and abilities. Whether a student remains
“a bit pessimistic” or not is, in the end, up to him or her.

Developmental Conditions

One way that weak self-concept could arise in highly intelligent
pupils is the following: Some pupils in our study had, because of
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their more unusual interests, little social contact with peers in
earlier years. Because of this they did not receive reinforcement from
their surroundings, which seems to have resulted in weak self-
concept in further development. However, weak general self-concept
was not problematic for all affected students, especially if they had
ways of compensating.

In some cases pupils suppress their potential in order to avoid
being seen as pushy by their peers. Negative consequences for their
development followed, especially if a student had no chance to pur-
sue his or her interests outside school. Some attended adult educa-
tion centers, for instance, but that is not possible everywhere, espe-
cially in rural areas. More individually centered lessons could
prevent understimulation with its negative impacts on gifted stu-
dents.

Students who attract attention with their outstanding abilities,
for example by mastery of mental arithmetic, are not usually re-
garded as pushy by their peers. Other good pupils who do not show
such outstanding skills develop social problems if they are partic-
ularly hard workers in classes with a low achievement-oriented class
climate. Pupils who are able to compensate for this lack of social
acknowledgment on the basis of their high performance are not
bothered so much by this. Some students found that their friends
were only interested in them because of their knowledge. They
might indeed have contact in class, but, according to their state-
ments, the academically weaker pupils only cultivated them in order
to profit for their own school tasks. This, again, seems to be unfa-
vorable to general self-concept.

DISCUSSION AND CONCLUSIONS

Selected results of our research suggest practical and pedagogical
applications for parents, teachers, and counseling psychologists.
Possible consequences for the identification and support of gifted
children and adolescents also follow from the Munich Longitudinal
Study of Giftedness.

Giftedness Identification as a Necessary Prerequisite
for Individual Development Support

The results of the investigations, especially of the identification
phase of the study, pose new challenges. The most important conse-
quences are summarized below.
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First, giftedness is clearly a highly complex phenomenon. Multi-
dimensional constructs (cf. Hany & Heller, 1991; Sternberg, 1990)
are required, together with hierarchical giftedness models, in which
general intelligence at the highest level could perhaps mediate be-
tween the generalist and the structuralist positions. Heller (1989)
defined giftedness as a hierarchy of correlated but clearly distin-
guishable intellectual ability constructs and area-specific creativity
potentials. This model would seem to be compatible with Guilford's
(1967) threshold hypothesis, according to which exceptional cre-
ativity and giftedness, at least as far as academic performance is
concerned, are to be expected predominantly in the upper intel-
ligence range. Moreover we share the opinion of those who expect
both theoretical and practical results with a research approach com-
bining psychometric (trait-oriented) and cognitive paradigms. The
results presented in this chapter represent the first of these para-
digms. There are, however, further complementary, individual stud-
ies which have not yet been completed and which belong to the
second paradigm. In general it must be said that the psychometric
diagnosis approach is more directly relevant to giftedness identifica-
tion practice at present.

A further consequence would be to stress the importance of defin-
ing the concept of giftedness differently for different purposes. This
also applies. to giftedness diagnoses, which alongside cognitive and
motivational personality characteristics, should assess relevant so-
cialization factors. Information on the individual case, reinforced by
diagnostic techniques, forms an indispensable starting point for
preventative measures, developmental intervention, and psychologi-
cal counseling.

In a similar way, satisfactory results in giftedness identification,
for instance during “talent searches,” are only possible when all
available information sources have been accessed. These include
both formal and informal measuring instruments (for instance,
teacher check lists or questionnaires on giftedness features). We do
not agree with the wholesale condemnation of psychometric diag-
nostics. Testing must be refined, however, by the inclusion of pro-
cess analyses, such as within the framework of learning test
(pretest/treatment/posttest design) or experimental diagnostics.
This refinement is particularly important when conditional analyses
are necessary, for instance, for intervention and preventative pur-
poses in supporting gifted children and youth.

Reliable prognoses on the personality development of gifted chil-
dren and young people and on their school achievement and leisure-
time activities require not only an appropriate prediction model and
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relevant decision strategies for classification, placement, and selec-
tion, but also empirically backed giftedness indicators and usable
criterion variables for individual performance, not to mention suita-
ble conditions in the social learning situation.

Among the high-risk groups—those young people whose gifted-
ness is easily overlooked or recognized too late—are, above all, gifted
girls and also the underachievers, whose number is, according to
experts, not to be underestimated (cf. Monks & Heller, 1992). The
latter group comprises those school children whose performance at
school clearly lags behind what could be expected from their intellec-
tual ability. Their psychological and social situation presumably
does not allow their giftedness potential to be converted into ade-
quate performance. Experts estimate that up to 50% of gifted chil-
dren remain unrecognized through underachievement and are
therefore not faced with challenges fitting their individual abilities
(e.g., Monks, van Boxtel, Roelofs, & Sanders, 1986).

Further investigations stress very heavily the importance of early
recognition and support of especially able children, above all with
regard to the establishment of a suitable learning environment and
favorable socialization conditions. Here the development of gifted-
ness must be understood from the start as an interactive process.
Gifted children exert influence on their environment actively and
spontaneously, often from a very early age, in order to satisfy their
considerable urge to learn. Curiosity, as a preliminary form of striv-
ing for knowledge, and creativity in play are important giftedness
indicators of later excellence (Lehwald & Friedrich, 1987; Ménks &
Lehwald, 1991).

Giftedness support is valuable for all school children and does not
put support for the disabled under threat, as some critics have
claimed. Instead it has a complementary effect, often opening up
new and useful aspects for mainstream teaching or for special needs
classes. The legal right to educational opportunity appropriate to
giftedness, in the form of appropriate socialization conditions, cor-
responds well to the measures suggested by developmental and edu-
cational psychology.

Recommendations to Schools and Teachers

The need for giftedness-specific socialization conditions has already
been addressed on a number of occasions. This thesis is not only
theoretically well based, but it has also been empirically confirmed.
Its translation into practical educational measures must take into
account the following points.
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Giftedness is initially a relatively nonspecific set of individual pre-
dispositions which interact with the social learning environment—
that is, with concrete educational and socializing influences—right
through the developmental process. Giftedness represents an inter-
action product at every instant of the individual's development.

Variations in giftedness between individuals are observable in the
first years of life, expressed, for example in play by the desire to
learn, outstanding memory performance, learning and work styles,
problem sensitivity, originality of problem solving, and so on (Leh-
wald & Friedrich, 1987).

Once the differences in forms of giftedness have been acknowl-
edged, along with the now generally accepted fact that most school
learning processes are not additive but cumulative, the respon-
sibility of educational policy becomes clear: to provide appropriate
educational and socialization conditions for the different forms of
giftedness in each individual. In practice, this involves providing
differentiated giftedness-specific learning environments and curric-
ula. No matter how varied the organizational and institutional
frameworks may be, they must all follow the principles mentioned
above: developmental support of children and young people appro-
priate to different forms of giftedness.

We see diagnosis and support as a functional unity. Diagnostic
investigations of the gifted primarily serve the interests of the indi-
vidual and support his or her development. It should be clear from
the above that we doubt the value of one-dimensional definitions of
giftedness and call for multidimensional definitions (e.g., profile
analyses). Giftedness diagnosis relying on a single 1Q threshold
should be abandoned in favor of analyses which take in the most
important cognitive and noncognitive personality and process fea-
tures in the most differentiated way possible. The analyses should
also include the influence of such variables as the social learning
environment on the development and achievement of the gifted.
Individual diagnoses should be based on information from all avail-
able sources: life, questionnaire, and test data in Cattell’s (1965)
terminology. Here the measurement scale level must, of course, be
borne in mind. Status diagnostic procedures should be comple-
mented (not replaced) by process diagnostic approaches as far as
possible.

A special problem in diagnosis of giftedness arises with the use of
standardized tests. Due to variance limitations on psychometric
measures in the upper ranges of the scale, so-called “ceiling effects”
arise in which there is an insufficient discrimination of the given
feature. These can be combated with performance tests, including
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intelligence and ability tests in the narrower sense, by administer-
ing items from tests for an older age range (up to 3 years’ difference);
the “acceleration principle.” However, many tests on the market are
not fully standardized; moreover only “level” or “multilevel” tests
such as the Cognitive Abilities Test (CAT), which performed well in
our giftedness investigations, are really suitable (see also Hagen,
1989).

In addition, teacher and parent check lists with appropriate cate-
gories and rating scales (e.g., operationalization of observable be-
havior features) have proved useful in our investigations, providing
certain criteria are fulfilled. When choosing the raters, careful atten-
tion must be paid to their individual area of experience. Seen in this
light, it is not just assessments by teachers and parents which
complement one another well but also self and other ratings (e.g., in
talent searches for particular support programs). Since “soft” data
such as these are usually less reliable, checks on reliability are
indispensable. On the other hand, ecological validity, which must
also be empirically checked, is often better than with fully stan-
dardized measuring procedures (tests). For these reasons, along
with decision theory considerations of the bandwidth-fidelity dilem-
ma and the well-known error risks associated with selection deci-
sions, the importance of a broad combination of methods in gifted-
ness diagnosis is essential.

The bandwidth-fidelity dilemma, applied by Cronbach and Gleser
(1965) to diagnostic personnel decisions, is also relevant to gifted-
ness identification. It highlights the tension between the desired
wide range of data gathering—as many giftedness features as
possible—and the related criterion, accuracy (reliability) of the diag-
nostic information sources or test results. Both criteria cannot be
simultaneously optimized. For this reason, we recommend a se-
quential decision strategy in giftedness diagnostics. First, a wide-
range giftedness survey (rough sorting) is employed as means of
screening with the help of rough check lists, observation tech-
niques, ratings, nomination procedures, and so on. In this way, no
form of giftedness should remain unidentified. Inclusion of a num-
ber of not highly gifted testees in the first selection group leads to
deliberate a-errors. In a second and perhaps third stage, increas-
ingly accurate but more area-specific diagnostic instruments (e.g.,
tests) are applied. The risk of making B-errors is also reduced,
minimalizing incorrect labeling.

Another question concerns the timing of identification. Develop-
mental psychologists tend to argue for early giftedness diagnoses, in
spite of methodological objections concerning the unreliability of
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intelligence tests in the preschool and in the first school years.
According to empirical studies, these objections are less relevant
with gifted children. On the other hand, the fears of educators (only
partly confirmed empirically; Robinson, 1986) about the danger of
negative labeling effects cannot be dismissed completely. In this
connection, arguments for an optimization of individual socializa-
tion opportunities have been strongly advanced (Lehwald & Fried-
rich, 1987; Monks & Lehwald, 1991). The need for an early gifted-
ness diagnosis must be carefully assessed in each case, even where
this would present practical difficulties.

FURTHER INVESTIGATIONS

As the opportunity arose to collect additional data on the school and
university careers of some members of the sample within the follow-
ing year, we were able to analyze the further development of gifted
students. Some of the participants of the oldest cohorts are now at
university, in some cases having already taken their Part I examina-
tion (“Vordiplom”), while students of other cohorts have had to
make important decisions about their school careers. Thus, the
planned follow-up study will concentrate on the investigation of the
school, university, and vocational careers of some students from our
sample. A total of about 450 students from all cohorts agreed to
answer further questionnaires. These questionnaires will cover (if
funding can be obtained): (a) personality characteristics, primary
working styles, (achievement) motivation, curiosity, and thirst for
knowledge; (b) interests with respect to motivation, emotion, action
and other aspects; special attention will be given to field of univer-
sity study and vocational interests in the oldest cohorts; (c) indica-
tors of academic achievement such as school grades, decisions in
school career, results of diplomas, and so on, as well as indicators of
achievement outside school and university; (d) motives and reasons
for the chosen university studies or professions (only oldest co-
horts); (e) indicators of success in “real life.” In addition, we plan to
conduct follow-up interviews with subjects of the initial interview
study. Using these data we seek to determine (a) the stability of
personality characteristics and interests across critical life transi-
tions, (b) the predictive validity of our giftedness tests and question-
naires of personality characteristics and interests for academic and
nonacademic achievement (and, in the long run, success in real
life), and (c) interrelations between giftedness, personality charac-
teristics, interests, and decisions about school and vocational career
in longitudinal designs.
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As a second enlargement of the body of longitudinal research in
the field of giftedness, a cooperative study is being carried out
between our Institute and the Institute of General and Pedagogical
Psychology of the Academy of Pedagogical Sciences in Moscow. The
Moscow-Munich Study of Giftedness is the first Russian empirical
investigation to cover multiple factors of giftedness. It should be
possible to reveal for the first time in Russia the interrelations and
intercorrelations between different factors of giftedness develop-
ment at various ages and also to follow the special features of this
development with regard to different motivational and social con-
texts.

The joint study is also planned as a replication of parts of the
Munich Longitudinal Study of Giftedness, the main variables under
investigation being intelligence and creativity, (achievement) mo-
tivation, thirst for knowledge, working styles, other noncognitive
personality characteristics, aspects of the social environment, and
achievement indicators in different areas. The first wave of data
collection was completed in Spring 1991. By enlarging the body of
evidence, the Russian data should enable us to assess our confi-
dence in the present findings and to deepen our understanding of
the general meaning of the results of the Munich Longitudinal
Study of Giftedness.
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