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Abstract

The purpose of this article was to present a conceptual framework and research-based
methods for recognizing and nurturing a wide range of talents in inclusive settings. These
methods (a) honor diversity of abilities, culture, language, income status, disabilities,
values, and other personal characteristics and (b) enable students with talents to thrive
in the world of the 21st Century. Research has been conducted during many research
and development projects in several countries over a 36-year period. The framework and
methods evolved through a rigorous process of designing, field-testing, evaluating, revising,
and implementing methods for assessing and developing talents in varied domains. The
underlying thesis is that creative problem solving and the 21st Century Skills of creativity,
critical thinking, collaboration, communication, while using the ten talents wisely, are
more important than knowledge and the ability to get the “right answer” to a question
presented by the teacher or on a test. Results and methods used in research on indicators
of talent in ten domains and tasks to elicit them are presented. Methods for recognizing
and developing the talents are the focus for the final section: materials and guidelines for
talent exploration centers and talent development principles for use in all classrooms. To
make needed changes, educators, policy-makers, parents, psychologists, and others who
have an impact on young people need to re-think prevailing ideas about recognizing and
developing talents.

Keywords: 21st Century Skills; diversity; talent development; creative problem solving;
Discovering Intellectual Talents and Skills while Observing Varied Ethnic Responses (DIS-
COVER); paradigm shifts; research on talent recognition and development

“As we navigate the complex environmental, social and economic changes of the 21st century, it
is crucial for students to be innovative, enterprising and to use critical and creative thinking
purposefully.” (OECD, 2024, Foreword)

As noted in the most recent report of the Organisation for Economic and Coopera-
tive Development (OECD, 2024), educators and policymakers at the international level
recognize that in the 21st Century, creativity and creative problem solving have become more
important than intelligence, knowledge, and skills. In our increasingly complex and inter-
connected world, economies have experienced a global paradigm shift: from “knowledge-
based” (Oke et al., 2009), “managed” (Audretsch & Thurik, 2000, 2001) economies to
“creativity and innovation” (Oke et al.) and “entrepreneurial” economies (Audretsch &
Thurik, 2000, 2001; Thurik et al., 2013). In the knowledge-based world of the past, having
information distinguished the successful from the unsuccessful. Now, however, infor-
mation is available easily, can be checked across many different agencies and Internet
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sites, and is available in formats most people can understand. The validity of information
can be checked by evaluating the credibility of the source and comparing several sources.
Companies now value “soft” skills such as the ability to guide, to communicate clearly and
honestly, and “attitude toward and ability to deal with ambiguity and change, more than
technical skills” (Stevenson & Starkweather, 2010, p. 159). Similarly, in a survey conducted
by IBM in 60 countries involving 33 major industries, 1541 CEOs identified creativity as the
most valued quality for future top managers (Berman & Korsten, 2010). Combined with
creativity were the 21st Century Skills of critical thinking, collaboration, and communication
(Lubart et al., 2013). All these results provide guidance related to the needs of citizens of
the 21st Century, thus giving important advice for educators.

Researchers are calling for paradigm changes in our thinking that will enable students
to thrive in this unknown and unpredictable future (Ambrose, 2017a; Olszewski-Kubilius,
2024; Reis & Renzulli, 2010; Sternberg, 2017, 2020; Subotnik et al., 2011). Sternberg (2017),
for instance, argues: “The problems that society needs its gifted individuals to solve in the
21st century require much more than IQ—in addition to analytical, IQ-like skills, they also
require creative, practical, wisdom-based, and ethical skills” (p. 152). Parents and teachers
also have expressed their belief that new directions are essential in the educational system
to respond to the needs of our changing world. For example, 2000 teachers (K-12) and
2000 parents in the United States, United Kingdom, Germany, and Australia cited creativity
as a highly desired educational goal (ADOBE, 2013).

In recognition of the need to prepare students for an unpredictable world, for the first
time, in 2022, the Programme for International Student Assessment (PISA; OECD, 2022,
2024) included assessments of creativity in the domains of visual and written expression
along with solving social and scientific problems creatively. Unfortunately, in the USA,
researchers have documented what they call “creaticide”, the killing of creativity. They
have concluded this creaticide results from an excessive focus on high-stakes testing and
emphasis on acquiring the knowledge and skills assessed (Ambrose, 2012; Berliner, 2012;
Nichols & Berliner, 2007). Even in programs for gifted and talented students, creativity
is not valued at the level needed for success in the 21st Century context. For example,
in a recent study of changes in state policies and procedures for identifying gifted and
talented students (Greene et al., 2025), researchers found some changes, but the emphasis
continues to be on intelligence (34 states), high achievement or ability (17), and specific
academic areas such as math (25). Creativity was included as a category for identification
in only 24 state definitions, decreasing over the comparison years of 2000, 2010, and 2022.
Interestingly, only 16 of the 24 states with creativity as a category allowed measures of
creativity to be used for identification (Greene et al., 2025). At the international level,
the USA participated only in the assessments of mathematics literacy, reading literacy,
science literacy, and financial literacy, showing the emphasis on skill development rather than
creativity (OECD, 2024).

In contrast, students in Australia have not experienced creaticide. Australia partici-
pated in the PISA assessments of creativity and creative problem solving, and was in the
top five scoring countries (OECD, 2024). Clearly, Australian policymakers and educators
recognize the need for students to gain the skills that will facilitate their success in a world
in which innovation is essential. One example of this recognition is inclusion of standards
and benchmarks for creativity and critical thinking in the national curriculum (ACARA,
2012). The standards include “inquiring; generating innovative ideas and possibilities;
reflecting on thinking, actions, and processes; and analyzing, synthesizing, and evaluating
information” (p. 58). Benchmarks are provided for grades 2, 6, and 10. In the category
of generating innovative ideas and possibilities, for instance, some specific benchmarks
are listed for seeking and creating innovative pathways and solutions: “— asking ‘What if
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...?7" to generate unusual responses to a problem” [Grade 2], “recognise there are multiple
choices for solving a problem and imagine outcomes of these possibilities. ..” [Grade 6],
and “predict possibilities and envisage consequences when seeking new meanings. ..”
[Grade 10]. (ACARA, 2012, p. 59).

An examination of these lists shows they include competencies related to all the 21st
Century Skills. For example, (a) a benchmark for Grade 2 is “explain or demonstrate ideas
in a variety of ways to help others” understanding”, (p. 59) a method for facilitating commu-
nication; (b) two standards, reflecting on thinking, actions, and processes and analyzing,
synthesizing, and evaluating information, facilitate critical thinking; and (c) the benchmark
for Grade 6, “set their judgments to one side to consider alternative ideas and actions”
(p- 59),is an effective method for facilitating collaboration with others who have different
perspectives. The Australian curriculum provides a model for educators and policy-makers
from other countries wishing to recognize and develop creativity and the other 21st Century

Skills needed by all students in the world of the future.

1. Purpose

The purpose of this article is to present (a) a synthesis of the results of research on
characteristics of creative ability (processes and products) in ten different talent areas
and (b) a talent development framework that has been found effective for recognizing
and nurturing multiple abilities in all students, and (c) an approach to development of
creativity, critical thinking, collaboration, communication, and creative problem solving
that can facilitate a strength-based approach to education. When the 21st Century skills are
recognized and cultivated in many different domains of ability, both parents and educators
can employ strength-based approaches for nurturing young people (Maker & Pease, 2020;
Pease et al., 2020), including those who are twice-exceptional (2e; Baum et al., 1999; Baum
et al., 2021; Dowrick, 2025; Kuo et al., 2010, 2011; Ronksley-Pavia, 2015; Rooks & Maker,
2009), culturally and/or linguistically diverse (Ford, 2021; Frasier & Passow, 1994; Frasier
et al., 1995; Goings & Ford, 2018; Pease et al., 2020), underachievers (Siegle et al., 2017) and
from low-income groups (Frasier et al., 1995; Maker, 2005; Torrance, 1969). Using strength-
based learning changes the way teachers and other educators interact with students and
also changes the way students perceive themselves and their potential (Brownlee et al., 2012;
Maker & Pease, 2020; Pease et al., 2020). In this article, two related approaches to talent
development are presented: (a) Talent Development Principles that can be implemented
in all classrooms and (b) programs and Centers for Talent Development and Exploration,
accompanied by sample behaviors to observe that are indicators of talent in students at
many developmental levels. The centers have been successful in different contexts and
countries (Anuruthwong, 2002; Kuo et al., 2010, 2011; Maker et al., 2008). The goal of the
second part of the article was to provide practical guidance in implementing centers and
talent development principles, not to review other approaches to talent development that
have been advocated and implemented. (c.f., Olszewski-Kubilius, 2024; Paynter, 2021; Reis
& Renzulli, 2010; Renzulli, 2021).

2. A Conceptual Framework, Research Summary, and Practices to
Develop Creativity and Creative Problem Solving
2.1. Conceptual Framework

For many years, intelligence and creativity were viewed as separate constructs, and
in some literature, the controversy continues to exist. For example, in a meta-analysis
(Kim, 2005) and a study of intellectual giftedness and creative giftedness (Guignard et al.,
2016), researchers concluded there is no consensus about the relationships, and they differ
depending on age of participants, instruments, and domains. However, Maker (1993)
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offered a different perspective: instruments used to measure intelligence contain only closed
problems (questions), those that are well defined, have one or a few appropriate methods,
and one right answer. Instruments to measure creativity are open-ended. They have
“ill-defined” problems, many possible methods, and many appropriate solutions. In similar
research and theories, these two constructs, intelligence and creativity, have been integrated
(Silvia, 2015) and based on a problem-solving perspective. For instance, Torrance (1962)
defined creativity as problem solving, emphasizing the processes involved. Renzulli (1978)
proposed the “Three-Ring Conception of Giftedness” in which he depicted above average
ability, creativity, and task commitment as interacting constructs in defining giftedness.
Gardner (1983) defined intelligence as “...a set of skills of problem solving enabling the
individual to resolve genuine problems or difficulties ...and ... the potential for finding or
creating problems—thereby laying the ground work for the acquisition of new knowledge”
(p. 60). Sternberg (1999) expressed a similar idea, noting that, across domains, forms, and
disciplines, problem solving consists of the same components: recognizing the problem,
defining it, creating strategies to solve the problem, then monitoring and evaluating the
solution. Amabile (1996, 2013), in her theory and research, proposed that creativity consists
of domain-related abilities, skills, and knowledge; creativity-relevant abilities, skills, and
dispositions; and task motivation. Silvia (2015) writes, “The deep connections between these
concepts offer opportunities for a more fertile conception of both intelligence and creativity,
one that emphasizes similarities between solving problems with right answers and thinking
flexibly, critically, and playfully” (p. 599). These conceptions and definitions are consistent
with early research on problem solving in scientists (Getzels & Csikszentmihalyi, 1967;
Maker, 1978) and artists (Getzels & Csikszentmihalyi, 1976). In these studies, artists (Getzels
& Csikszentmihalyi, 1976) or scientists (Getzels & Csikszentmihalyi, 1967) considered the
most creative and scientists with disabilities (Maker, 1978) were best at solving the open-
ended problems in Getzels and Csikszentmihalyi’s problem continuum described in the
following section. To achieve these interactions between intelligence and creativity, the
DISCOVER assessments described in the following sections included both closed and open
problems (tasks or questions) and a type between, called semi-open problems (Maker, 2005,
2021; Maker et al., 2023).

2.2. Definition of Exceptional Talent

These conceptions, definitions of problem solving, and research, plus the results of
studies by the Discovering Intellectual Strengths and Capabilities while Observing Varied
Ethnic Responses (DISCOVER) research teams led to the current definition: “Exceptional
talent consists of three components (problem solving, 21st Century skills, and knowledge
structure) that interact with each other and the environment throughout life” (Maker, 2026,
p- 79). The term exceptional talent is used instead of giftedness to situate the conceptual
framework in the talent development paradigm described by Dai and Chen (2013). In
the definition, the problem-solving component includes ability and willingness to solve the
most complex problems in effective, efficient, elegant, and ethical ways and the ability and
willingness to solve simple problems in effective, efficient, elegant, and ethical ways. The
21st Century skills component includes ability and willingness to apply creativity, critical
thinking, communication, and collaboration in one or more talent areas, thus igniting
problem solving. The knowledge structure component is an individual’s way of organizing
concepts and information. The knowledge structure characterizing experts in a domain is
hierarchical, has many connections, and includes concepts and information from diverse
disciplines (Bransford et al., 2000; Glaser & Chi, 1988). It is described by Loughran (2010) as
“deep learning”, by Lubart (Lubart et al., 2013) as the rich, diverse associative network of
knowledge that facilitates creativity, by Ambrose (2017b) as interdisciplinary thinking, and
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by Drake and Reid (2021) as transdisciplinary thinking (e.g., actively seeking connections
across disciplines and areas of expertise). Assessment of knowledge structure (using
concept maps; Maker & Zimmerman, 2020) is an effective alternative to multiple-choice
tests of isolated knowledge and skills. Important to note is that all components of the
definition include not only the ability but also the willingness, described by Amabile (1996,
2013) as task motivation, by Renzulli (1978) as task commitment, and by Drake and Reid as
“active seeking.”

2.3. Research Methods for Developing the Ways to Recognize and Nurture Talents

Beginning in 1987 (DISCOVER [; Maker, 1993) and continuing through the most recent
research (Maker et al., 2023), the Discovering Intellectual Strengths and Capabilities while
Observing Varied Ethnic Responses (DISCOVER) projects were designed to assess the
creative problem-solving abilities of students from varied economic, ethnic, cultural, and
linguistic backgrounds in ways that would be fair across groups (Maker, 1994, 1996, 2005;
Sarouphim, 1999, 2001, 2002, 2004). Rather than the usual “test” situations, children and
youth have been placed in small groups with a trained and certified adult observer who
gives instructions, asks questions, records responses and products, and documents students’
performance. Using the definition of problem solving as a guide, research teams created
tasks (problems to solve) using Getzels and Csikszentmihalyi’s (1967, 1976) continuum of
problems. In Getzels and Csikszentmihalyi’s initial research with scientists and artists, three
problems were structured along a continuum from closed (two types) to open (one type)
based on the requirements of the task. Researchers found that the most creative artists and
scientists preferred and were best at solving the open-ended problems, leading to inclusion
of solving complex problems as the first component in the definition of exceptional talent
for the DISCOVER assessments.

To design the problem-solving tasks for the DISCOVER assessments, the continuum
was modified to include a gradual progression from closed to open problems. In the
initial DISCOVER research, the continuum consisted of five, and later, six, types (Maker,
2005, 2021), but in the most recent research, three types (e.g., closed, semi-open, and open)
were designed so the assessments were practical, especially for young children, while still
maintaining the progression from closed to open (Maker et al., 2023). Figure 1 shows how
the problem types are related to the conceptual framework. After tasks were designed
using definitions of the ability domains, extensive field-testing was accomplished using
these steps: assessment of students, review of the process by observers and researchers,
revision of the tasks and procedures, assessment of different groups of students, and review
again, until the teams were satisfied with the processes and results. More information about
the field-testing and revision processes can be found in other publications (c.f., Alfaiz et al.,
2020; Maker & Bahar, 2025; Zimmerman et al., 2020). In the most recent project, because of
its international nature, prior to the first field test, tasks were reviewed by international
experts in the domains being assessed (Maker et al., 2023). Field testing also included
translation and back-translation of the instructions, with reviews during the process.

To develop indicators of exceptional talent that can be observed during problem
solving, groups of students at each age/grade level solved the problems presented to them.
Observers from different cultures, ethnic groups, and educational backgrounds (always
including those from the culture of the children being assessed) watched and documented
the students’ behaviors using cameras, recorders, and notes. After the assessments (Maker,
1996), observers were asked ‘Which of the students in your group were superior problem
solvers in (c.f., linguistic, mathematical, other)?” If an observer gave an inference, such
as “well-motivated,” the observer was asked “What did he/she do or say that led you
to believe he or she was well-motivated?’” Thus, the focus was on observable behaviors,
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not inferences made by an adult who was watching. After approximately 5,000 students
had been assessed at various developmental levels (Maker, 1996), the behaviors were
categorized and organized in checklists for each ability area to serve as guides for future
observers (Rogers, 1998). The checklists had a space for write-in behaviors, and if, over
time, the same behavior was listed many times by many observers, it was added to the
checklist (Maker, 1996).
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Figure 1. Integration of components and tasks for creative problem solving. Note: Reprinted from
“Exceptional talent in the 21st century context: Conceptual framework, definition, assessment, and
development,” by Maker (2021).

2.4. Summary of Results of Research on Indicators of Talents

The purpose of this section was to present a summary of the results of 30 years of
research on problem solving using the DISCOVER assessment with students of different
developmental levels, cultures, languages, and income groups. For additional details about
the research, readers are provided with lists of references related to the results presented.
Behaviors identified across many studies are presented in the final sections as guides
for teachers, caregivers, and others who wish to recognize and nurture creative problem
solving in diverse domains; thus providing information that can be used to incorporate
methods for strength-based teaching and learning.

Research on the assessments showed the problem continuum and assessments are
reliable and valid, including effectiveness in predicting student achievement and creative
problem solving in the domains assessed (Alhusaini & Maker, 2018; Bahar et al., 2024;
Sak & Maker, 2003, 2005; Sarouphim, 2000, 2009). The assessments also were not biased
against any groups (Maker, 1996, 2005, 2020; Nielson, 1994; Reid et al., 1999; Romanoff
et al., 2009; Sarouphim, 1999, 2001, 2002, 2004), but showed differences in the strengths
and interactions of abilities in students from different international contexts (Lori, 1998;
Sarouphim & Maker, 2010).
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2.4.1. The Ten Diverse Talents in the Prism of Learning

Development of the Prism of Learning, consisting of ten talent domains, was accom-
plished through collaborative research with colleagues in the USA and other nations (c.f.,
Begay & Maker, 2007; Maker & Anuruthwong, 2003; Sisk, 2016; Wallace et al., 2004) who
contributed to definitions of the abilities and methods for nurturing them. As noted pre-
viously, these ability domains are labeled as falents rather than intelligences or giftedness
to situate the framework clearly in the talent development paradigm described by Dai
and Chen (2013). In the first studies, the seven ability domains defined by Gardner (1983),
based on symbol systems, were used to structure tasks for assessments. Regardless of
the critiques of Gardner’s theory (c.f., Kincheloe, 2004; Plucker et al., 1996; White, 1998),
his research and theory in which the domains of ability were expanded beyond the tra-
ditional verbal, quantitative, and spatial dimensions, provided an important beginning
for the DISCOVER research. After the initial studies, some of the ability domains were
re-defined (e.g., bodily-kinesthetic, logical-mathematical, musical, interpersonal, intrap-
ersonal). For example, Goleman’s (1998) theory and research on emotional intelligence
was incorporated into the definition of intrapersonal. Some were divided into two (e.g.,
spatial into visual/artistic and mechanical/technical). For instance, in the artistic form of
visual/spatial ability, visual images, colors, and similar elements, are manipulated, while
in the mechanical/technical form, machines, other mechanical devices, and technology
are manipulated and understood. Moral/ethical/spiritual was added, mainly due to its
prominence in Indigenous cultures (Begay & Maker, 2007; Maker, 2016) and its importance
in developing wise solutions to problems (Sternberg, 2005). Research and practices leading
to the new definitions of domains have been described in greater detail by Maker (2021)
and will not be repeated here.

The ten talents resulting from research, including collaboration with international
colleagues, are auditory, bodily /somatic, emotional /intrapersonal, linguistic, mathematical,
mechanical/technical, moral/ethical/spiritual, scientific/naturalistic, social /interpersonal,
and visual/spatial. They correspond to academic domains and career areas, and are similar
to, but different from other theories and research on talent development (c.f., Olszewski-
Kubilius, 2024; Paynter, 2021; Reis & Renzulli, 2010; Renzulli, 2021; Subotnik et al., 2011).
The talent areas have separate aspects, but also interact in different ways in different
people at various stages of development (Lubart et al., 2013; Maker et al., 2023; Sak, 2021).
Domain-related abilities and skills, creativity-relevant skills, and motivation are important
in creative problem solving in all domains (Amabile, 1996, 2013). Amabile’s theory and
research formed the basis for understanding the contribution of knowledge, domain-
related skills, the interaction of domain-related skills and creativity-relevant abilities, and
motivation to the solving of varied types of problems (Figure 1). The ten talents are
described in the subsequent section on developing talents.

2.4.2. Igniting Talents in the Prism of Learning

Interest and passion for solving a problem is the key to igniting talents (Figure 2).
Imagine light coming into a prism, which then splits into many different colors, symbolizing
the ten talents. As Sak (2021) notes, we must ask: How is this child (or student, or young
adult) stimulated to engage in talent development? Interest and passion also stimulate
individuals to activate the 21st Century skills, especially if the problem is either semi-open
or open-ended. For example, using Getzels and Csikszentmihalyi’s (1967, 1976) problem
continuum consisting of three types (two closed and one open) modified by Maker (1993),
Maker and Bahar (2025) to include a semi-open type, when solving a closed problem
that has a clearly defined problem, a right method for solving it, and a right answer (e.g.,
choose the best synonym for observe from the list provided), only memory and possibly
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critical thinking are needed. However, if the problem is semi-open, with a defined problem,
many methods for solving it, and more than one solution (e.g., list some other appropriate
synonyms for observe), creativity and critical thinking are necessary; and if the problem is
being solved in a group, collaboration and communication are important. If the problem
is open-ended, with a problem that must be defined by the solver, an unlimited number
of methods are appropriate, and an unlimited number of solutions can be created (e.g.,
tell a story about an experience that is important to you), all four 21st Century skills are
needed. Creativity is more important in this situation, as is critical thinking to make the best
decisions about all aspects of the problem situation. The rationale for selecting a problem
definition, the method used, and the solution must be communicated; and if in a group
setting, collaboration is essential for all stages of the process. Figure 2 shows the talents, the
21st century skills, and the spark that ignites all of them.

Problem
Solving

Figure 2. Prism of Learning Talent Framework, 21st Century Skills, and the Spark that Ignites
Them. Note: From “Recognizing the Ten “Faces” of Giftedness: A Key to Success in the 21st Century
Context,” by Maker (2025). Copyright Victorian Association for Gifted and Talented (VAGT).

In the following sections, practical guidelines and two evidence-based methods (cen-
ters for talent development and talent development principles) are provided for teachers
and others interested in recognizing and developing a variety of talents and the 21st Cen-
tury skills students will need for the future. In the section on centers, for instance, sample
materials, tasks, behaviors, and characteristics of products are provided for each talent
area. In the final section, readers are provided with ways to integrate talent development
principles and centers for talent development. These guidelines and methods are based on
the framework described and the research summarized in previous sections.

3. Methods for Igniting, Recognizing and Nurturing Diverse Talents in
Inclusive Classrooms

Educators need not only to be interested in recognizing diverse talents, but also in
igniting and nurturing all of them. A shift in thinking is needed in the 21st Century context:
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from (a) identification using imperfect or outdated instruments to select those who have
high IQs or high achievement to label a student as gifted to (b) assessment for the purpose of
describing the current state of an individual’s talent or talents at a particular stage and in a
particular situation (Maker & Bahar, 2024; Reis & Renzulli, 2010; Renzulli, 2021). As support
for this shift in thinking, Maker and Bahar analyzed the growth of students from pretest
to post test in a school in Australia. In all classrooms in the school, talent development
principles were being implemented and students were solving problems real to them
in creative and innovative ways using the Real Engagement in Active Problem Solving
(REAPS) model. All classrooms were inclusive (e.g., regular classrooms), although some
pull-out programs were provided for students with special challenges. All students in the
school (Years 1 to 6; ages 6 to 12), at all levels of performance, and in classrooms of teachers
at varied levels of implementation of the REAPS model (Maker & Pease, 2021), made
significant gains from pretest to post test in creative problem solving in science (p < 0.001
for all comparisons) and math (p < 0.001 for all three groups F(2, 402) = 31.74, p < 0.001),
except those between the groups in the bottom third and the middle third (p = 0.265) as
well as the knowledge structure described earlier in the definition of exceptional talent
(p < 0.001 for four components scored and p < 0.05 for two components scored) (Maker &
Bahar, 2024).

3.1. Centers for Exploration and Talent Development

In many of the Discovering Intellectual Strengths and Capabilities (DISCOVER)
projects, centers for exploration and talent development were considered by teachers,
researchers, parents, and students to be exciting and successful ways to ignite and nurture
diverse talents using a strength-based approach (Maker, 2005; Maker & Pease, 2008; Kuo
et al., 2010, 2011; Wallace et al., 2004). When students become engaged in an experience,
either in a center or in a problem-solving experience such as Problem Based Learning (PBL;
Gallagher & Gallagher, 2013; Gallagher, 2015), a component of REAPS, or all the models
combined in REAPS (Riley et al., 2017; Webber et al., 2018), teachers can recognize previ-
ously unseen talent, enabling them to assess and nurture these talents. In talent exploration
centers, students can discover their own talents and interests, and when parents are invited
to visit the classroom during center time, they can observe their children, often seeing them
in a more positive light. Previous studies also have shown that in classrooms in which
talent exploration and development centers described in this article were implemented,
students made significant gains in problem solving in spatial artistic talent (p = 0.009;
Maker et al., 1996), mathematical knowledge and creativity (p = 0.001; Maker et al., 1996),
general creativity (p < 0.000; Maker et al., 2008), and higher numbers of students were
identified as gifted on post assessments (Maker et al., 1996). The study of general creativity
included 108 teachers and 1955 students from 4 schools (Maker et al., 2008). In a preschool
program for gifted students and gifted students with disabilities in Taiwan, two types
of center-based programs were offered: one in which all students participated in centers
in all ability areas and one in which students participated in centers and activities with
others who had similar talents (Kuo et al., 2010, 2011). Scores and observations by teachers
showed that in both types of programs, students performed well on both closed and open
problems, and that they performed better on the open ended problems when they were
working in the program with others who had similar talents. A follow-up study of the
participants (now ages 23-27), showed that almost all attended top universities in Taiwan
and abroad, showing their success (Yu & Kuo, 2026). Researchers concluded: “Talent
development resulted from dynamic, multilevel interactions—social, personal, cultural,
and task-related—rather than innate ability alone.” (p. 1), consistent with the conceptual
framework presented in this article.
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3.1.1. A Practical Guide for Implementing Centers for Talent Exploration and Development

Centers for Exploration and Talent Development can be set up in individual class-
rooms, schools, and communities (Anuruthwong, 2002; Kuo et al., 2010, 2011; Maker et al.,
2015). Figure 3 shows centers in classrooms during a multi-age summer program, during
an academic year in the USA, and in a preschool program in Taiwan (Kuo et al., 2010,
2011); Figure 4 shows a school-wide center in a primary school in the United Arab Emirates
(UAE). Having at least one center for each talent area is ideal. If space is limited, alternating
between five talents and five other talents can be helpful or combining materials and tasks
for two centers, such as bodily and social in Figure 4 and mechanical/technical and social
in Figure 3. Another idea for secondary schools and classrooms with limited space is to
have exploration materials in boxes that can be stored in a place that is accessible in the
classroom, to be brought out at center time. In a classroom in one of the DISCOVER projects,
the teacher put all the materials in the center of the room and students either worked on the
floor or found a space to work in the school courtyard (Figure 5). In many of the classrooms
in the DISCOVER Projects, teachers allocated an hour each day for exploring. In others,
three days a week. In another school, centers and various talent development experiences
were provided one day a week, usually on Fridays, for a half or full day. In this talent
development program, teachers, teaching assistants, administrators, and parents chose an
area of interest; they observed and/or guided students in their exploration.

Visual/Spatial Mathematical

== ¥

T

Iechanic al/Technical
and Social

Linguistic

Figure 3. Centers in classrooms in the USA and Taiwan.
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Figure 4. School-wide center in a primary school in the UAE.

Year 4 Classroom with Boxes
of Materials for Talent
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Figure 5. Talent exploration in a classroom with limited space.
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3.1.1.1. General Guidelines for Centers

Following certain guidelines will enhance the potential of centers to be talent explo-
ration and development methods (Maker et al., 2015).

1. No worksheets are allowed!

2. Materials must be engaging and developmentally appropriate for the students.

3. Materials must be versatile and have the potential to be used in many different ways
and to make a variety of constructions.

4.  If tasks are suggested, they must be open-ended, such as “make a model of an
ecosystem” in the scientific/naturalistic center or “make a machine or vehicle that
moves on its own power” in the mechanical/technical center.

5. Make sure students know the task is suggested and not required unless it is part of
an assessment.

6. Have cameras and recorders in centers or generally available for use in documenting
students’ activities and products.

7. Have students keep journal and portfolio records of their participation in centers.
These records are helpful for honoring, describing, and nurturing talents.

8.  Inaddition to reviewing journals and portfolios, be sure to observe students’ motiva-
tion as they participate in various centers and presentations about their products.

3.1.1.2. Recommendations for Individual Centers: Auditory

Definition: Auditory ability consists mainly of talents in using sounds such as in
creating and playing music and in poetry and healing (e.g., singing bowls).

Useful Materials: musical instruments such as xylophones, keyboards (with head-
phones), recorders, materials from nature that make sounds, poems for adding sound, and
stuffed animals or birds.

Sample Open-Ended Tasks: (a) make up your own song or chant using the instru-
ments in the center, (b) choose a poem or a picture and add sounds or music, (c) create
songs or calls for the birds and animals, (d) work with a friend to create a musical piece
about something that happened to you, and (e) create your own version of a popular song.
Samples of behaviors to observe that indicate talent and creativity in auditory ability are
listed in Table 1.

Table 1. Sample Behaviors to Observe Indicating Talent and Creativity in Auditory/Sound Ability.

Qualities of Sounds

Characteristics of Songs or Chants

Voice has high quality (e.g., pure, accurate pitch) Song or chant
Sounds include combinations of tones e tellsastory

Sounds include combinations of rhythms

e  isoriginal

e hasarecognizable ending

3.1.1.3. Recommendations for Individual Centers: Bodily/Somatic

Definition: Bodily/Somatic ability consists of the use of large and small muscles such
as in dance, sports, and gymnastics; and includes the use of senses in areas such as taste,
touch, and smell.

Useful Materials: balance board, pictures of people in various athletic, yoga, or
Qigong poses, balls, music for dancing, and “sense boxes” with a hole to put in the hand
and feel the item(s) inside.

Sample Open-Ended Tasks: (a) balance as long as you can on the balance board;
(b) imitate the people in the pictures of athletic, yoga, or Qigong poses; (c) make up your
own pose; (d) teach your pose to someone else or a group of people; (e) balance as long
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as you can on your right foot, your left foot, and when moving your hands around while
balancing on one foot; (f) create a dance you can do alone or with others; (g) show how a
person with a physical disability (choose one or more) can accomplish a task that is difficult
for him or her; and (e) identify the items in the boxes by feeling them. Table 2 has sample
behaviors to observe indicating talent and creativity in bodily/somatic ability.

Table 2. Sample Behaviors to Observe Indicating Talent and Creativity in Bodily /Somatic Ability.

Types of Movements Created Qualities of Movements

Creates original poses
Creates original dance(s)

Creates other balance poses or movements

Movements are

Appropriate for the intention (e.g., athletic, yoga, Qigong)
consistent with the beat

expressive

purposely arrhythmic (offbeat)

3.1.1.4. Recommendations for Individual Centers: Emotional/Intrapersonal

Definition: Emotional/Intrapersonal ability consists of noticing, interpreting, and
managing one’s own emotions, motivations, actions, and responses.

Useful Materials: pictures of people with different emotional expressions on their
bodies and/or faces; pictures of people in a variety of situations, including both positive
and negative; mirrors; drawing paper; crayons or markers; pencils of different colors; and
recordings of various situations, both positive and negative.

Sample Open-Ended Tasks: (a) tell what emotion(s) is/are being expressed by the
person or people in the picture and describe a situation in which you felt that way, then
tell what you did and why you did that; (b) make expressions showing disappointment,
frustration, sadness, happiness, fear, and other emotions and look at yourself in the mirror;
(c) make up a one-person comedy about a time when you were embarrassed about some-
thing you did; and (d) draw or write about the emotions and actions you identified in any
of these activities. Table 3 includes sample behaviors to observe that indicate talent and
creativity in emotional/intrapersonal ability.

Table 3. Sample Behaviors to Observe Indicating Talent and Creativity in Emotional /Intrapersonal Ability.

Types of Emotions Identified Characteristics of Expressions of Emotions

Emotions are related to pictures Identified or demonstrated behavior is consistent with the
Emotions are atypical

Identifies reasons for emotions of emotion(s)

elicited emotion

Action described or demonstrated shows management

3.1.1.5. Recommendations for Individual Centers: Linguistic

Definition: Linguistic ability consists of using words effectively and creatively for
many purposes, including scientific reports, poetry, and public speaking; learning other
languages quickly and effectively; melding concepts from other languages; and creating
novel ways to express ideas and concepts.

Useful Materials: hands-on toys such as people, animals, and furniture (outdoor and
indoor), especially for young children; voice recorders; paper; pencils; iPad or computer;
word games such as Scrabble, but not those with right answers, such as Word Find; pictures
with no words such as a forest fire, a flood, a city scene with pollution, a national park with
beautiful scenery; wildlife; and bags with assorted items, both man-made and natural.
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Sample Open-Ended Tasks: (a) make a story about some of the toys and either record
it or write it; (b) play Scrabble with some of your classmates; (c) imagine you are in one
of the pictures and write or tell about your experience; (d) imagine you found one of the
bags and write or tell about the experience (e.g., where you found the items, what they
mean, and anything else interesting you can say); (e) if you speak more than one language,
write or tell your story or experience in both languages; (f) make up some new words
that combine meanings from two or more languages; and (g) create an original poem or
limerick. Table 4 has sample behaviors to observe that indicate talent and creativity in
linguistic ability.

Table 4. Behaviors to Observe Indicating Talent and Creativity in Linguistic Ability.

Language and Processes to Observe Characteristics of Stories

Gives descriptions easily and fluently Includes action, feelings, humor, or visual images

Gives detailed descriptions

Chooses colorful or unusual adjectives and adverbs Story has a beginning, middle, and end structure
Changes voice to represent different characters Story has an ending that is consistent with the story
Makes complex sentences (e.g., many words, many Story has a surprise ending that is plausible

phrases, many parts of speech)

Original story has a plot

3.1.1.6. Recommendations for Individual Centers: Mathematical

Definition: Mathematical ability consists of using logical reasoning, symbols, num-
bers, models, mathematical patterns, and objects to symbolize abstract concepts.

Useful Materials: attribute blocks, pattern blocks, base 10 plastic learning sets, tan-
grams, unifix cubes, thermometer, graph paper, construction paper, origami paper and
pictures of items that have been made from the paper (with no instructions) pencils of
different colors, and camera.

Sample Open-Ended Tasks: (a) make groups of attribute blocks with one, two, or
three similarities; (b) make a large square with the pattern blocks, draw an outline, and
leave it for others to solve; (c) make a hexagon or a different polygon with as many tangram
pieces as possible; (d) record the temperature outside for 5 days and make a graph of your
results; (e) make some items of your own design with the origami paper, then draw the
steps you took to make the item; and (f) create a flow chart showing the steps to take in
some mathematical process. Table 5 has sample behaviors to observe that indicate talent
and creativity in mathematical ability.

Table 5. Sample Behaviors to Observe Indicating Talent and Creativity in Mathematical Ability.

Behaviors Showing Observation of Attributes Characteristics of Products Made

Notices Groups have 2, 3, or 4 consistent attributes (e.g., color,
e color shape, size, thickness, and various combinations

e shape of attributes)

e size

e thickness Shapes are accurate and have many tangram or pattern
e other attributes (e.g., straight vs. curved, corners vs. block pieces

no corners, # of corners)

Items made with origami paper are original
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3.1.1.7. Recommendations for Individual Centers: Mechanical/ Technical

Definition: Mechanical/Technical ability consists of physical science talents such as
creating machines and technical designs; and mastering many uses of technology such as
creating well-functioning new or unique designs for computers and applications.

Useful Materials: materials for making marble runs; materials for making gears or
gear trains; mechanical kits that can be used to make many different items, such as robots,
vehicles, and machines; kits with batteries and other items needed for making mechanical
items that run on battery power; materials for making safe electrical circuits (e.g., Snap
Circuits); and Legos of all types, especially those with power sources.

Sample Open-Ended Tasks: (a) make a marble run so the marble goes as far as it
can; (b) make gear trains that use all or most of the different types of gears and the remote;
(c) make a long electrical circuit; (c) make a robot, a vehicle, or a machine that is your
own design and moves on its own power using any of the materials; and (d) make a flow
chart showing how the current from the battery powers the robot, vehicle, or machine.
Table 6 has sample behaviors and qualities of constructions that are indicators of talent and
creativity in mechanical /technical ability.

Table 6. Sample Behaviors to Observe Indicating Talent and Creativity in Mechanical / Technical Ability.

Behaviors while Constructing Products Characteristics of Constructions

Uses the principles of energy transfer to construct gears, Mechanical constructions are unique
robots, vehicles, and machines

Motorized gears and other motorized parts are powered by | many pieces
motors and function as part of the mechanical construction

Makes a gear train, robot, vehicle, or machine multiple, and /or unique ways

Mechanical constructions are complex and made with

Mechanical constructions function in effective,

3.1.1.8. Recommendations for Individual Centers: Moral/Ethical/Spiritual

Definition: Moral/ethical/spiritual ability consists of recognizing important moral
and ethical principles, using these principles to guide one’s thoughts and actions; and being
aware of aspects of the human soul or spirit.

Useful Materials: pictures and/or videos of people in conflict situations, pictures
or videos of people in ambiguous situations, pictures or videos of people in leadership
positions, voice recorder, camera, paper, pencils, and crayons or markers.

Sample Open-Ended Tasks: (a) draw a good person; write or tell why you think this is
a good person; (b) choose a video or picture and describe (write or tell) whether the people
are showing what you believe are ethical behaviors; tell why you think this; (c) draw, write,
or tell about a situation in which you had to choose a solution that was different from the
beliefs of your friends; (d) write, draw, or tell what was the best thing you did this week
and explain why it was the best; and (e) write, draw, or tell what was the worst thing you
did this week and explain why it was the worst. Table 7 has sample behaviors and qualities
of products to observe indicating talent and creativity in moral/ethical/spiritual abilities.
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Table 7. Sample Behaviors to Observe Indicating Talent and Creativity in Moral/Ethical /Spiritual Ability.

Behaviors to Observe

Characteristics of Descriptions

positive ethical principles

Talks about fairness, honesty, sharing, love, and other Includes characteristics that go beyond the physical

Talks about kindness (e.g., helping others, protecting others)

Talks about correcting wrong behavior love, kindness, forgiveness, not harming others or

Refers to spiritual principle(s)
Describes actions and qualities of a good person (e.g.,

the environment)

3.1.1.9. Recommendations for Individual Centers: Scientific/Naturalistic

Definition: Scientific/Naturalistic ability consists of recognizing that everything is
part of a system or systems of parts related in multiple ways, both within and across
systems as exemplified in the life sciences; combined with skills in observation, enabling
identification, classification, and creation of explanations for natural phenomena.

Useful Materials: toys such as animals, insects, plants, fish, birds, and other creatures
from the natural world; real or toy plants, rocks, and other non-living things from the
environment; clay or Play-Doh; paper; heavy posterboard or other materials for making
ecosystems; voice recorder; camera; plastic or cardboard boxes to contain items that stu-
dents believe go together; and materials for creating ecosystems (e.g., junk and recyclables).

Sample Open-Ended Tasks: (a) make a food chain and draw the connections between
the living things and non-living things; (b) make groups of items that go together because
their characteristics are alike; (c) put together toys that represent living and non-living
things that live together and explain why they are in the same ecosystem; (d) create a
garden or habitat for some animal or insect; (e) create your own ecosystem that includes
living and non-living things using drawings and junk you find in the center; (f) create a
model of a natural disaster; show the scene(s) before, during, and after the disaster; and
(g) tell or write what you think could have prevented the disaster. Table 8 includes sample
behaviors and characteristics of groupings made by students to observe that are indicators
of talent and creativity in scientific/naturalistic ability.

Table 8. Sample Behaviors to Observe Indicating Talent and Creativity in Scientific/Naturalistic Ability.

Behaviors to Observe

Characteristics of Groupings

connected components

Makes many groups

Creates a real or imagined ecosystem with many Groups are based on

Makes connections among items and events (such as e function, action, method of movement, and/or way
natural disasters) in the environment of protecting itself
) e habitat
Makes connections between the environment and the e living vs. non-living
things in it e plants vs. animals
e  other appropriate attributes

e  color, shape, and/or size
e plant or animal physical parts

3.1.1.10. Recommendations for Individual Centers: Social / Interpersonal

Definition: Social/Interpersonal ability consists of skills and communication methods
that enable one to work and play effectively with other people, such as understanding
and valuing diverse perspectives and abilities, communicating effectively with others, and
collaborating successfully in groups.

Useful Materials: construction materials from other centers that can be used to
accomplish a group task, such as mathematical materials (pattern blocks and, tangrams) that
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can be used to make certain shapes with as many pieces as possible, visual /spatial materials
(all of them) that can be used to make a variety of constructions, and mechanical/technical
materials such as mechanical kits and marble runs that can be used to make complex
machines, vehicles, and marble runs; voice recorders; and paper and pencils.

Sample Open-Ended Tasks: (a) make a hexagram (six-sided figure) using as many
(tangrams, pattern blocks) as possible, all together; (b) make the longest and most complex
marble run possible, all together; (c) make an original vehicle or machine that runs on
battery power, all together; (d) create a model of a building in our city (or town), all
together; (e) choose a problem you have seen on the playground and create as many
solutions as possible, then decide which ones you think will be the most effective (all
together); and (e) after you have finished a task, write what you did that helped the group
and what you did that hindered the work of the group; include reasons and explanations
for what you did and its impact on the work of the group. Table 9 has sample behaviors to
observe and qualities of students’ descriptions of their participation in groups that indicate
talent and creativity in social/interpersonal ability.

Table 9. Sample Behaviors to Observe Indicating Talent and Creativity in Social / Interpersonal Ability.

What the Student Does

What the Student Says

gives hints)

Shows patience

being used)

Shows interest in and/or listens to children and/or observers | Makes positive comments to others
Shows kindness to others (e.g., gives help, gives away pieces, | Encourages others

Cooperates with others in a nonverbal way (e.g., accepts the
placing of an added piece)

Organizes others to complete the task
Observes that everyone is participating and no one is left out | makes offers)
Tries to resolve a conflict

Finds ways to include others (offers a piece of the material

Identifies emotion(s) shown by others

Cooperates with others verbally (e.g., agreeable with

v u

others’ ideas, uses “us”, “we” “let’s”)
Responds to others
Directs others in a positive way (talks with others,

Identifies own behavior and its impact on others and
the group work

3.1.1.11. Recommendations for Individual Centers: Visual/Spatial

Definition: Visual/Spatial ability consists of proficiency in visual arts such as sketch-
ing, illustrating, painting realistic and abstract products, and creating visually pleasing
or interesting photographs; it also includes understanding and designing useful visual
models (e.g., mathematical, and mechanical).

Useful Materials: magnetic tiles, blocks, and other similar transparent, multi-color,
multi-shape blocks, including those with vehicles; paint of many colors; a variety of paint
brushes; art paper of different types; crayons; easel; recycled art materials; scissors; origami
paper; fabric of many textures and colors; stapler and staples; glue of many types; modeling
clay or plasticine; buttons, beads, and other similar items; and aprons or similar items to
protect students’ clothing.

Sample Open-Ended Tasks: (a) make, paint, or draw an imaginary or real insect; (b)
make, paint, or draw an imaginary or real animal; (c) make a building of your own design;
(d) make something out of the fabric, such as a new design for clothes; (e) make, paint, or
draw a family of aliens; (d) make a piece of jewelry; (e) take pictures and then make them
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into a book; (f) make a mask; and (g) make anything you want to make using any of the
materials. Table 10 has examples of behaviors and characteristics of products to observe
that indicate talent and creativity in visual/spatial ability.

Table 10. Sample Behaviors to Observe Indicating Talent and Creativity in Visual/Spatial Ability.

Behaviors to Observe

Characteristics of Products

Includes many pieces

Notices color and shape of materials Construction

Includes many types of pieces
Adds details when constructing

Tries to make construction stand on its own

shows clear resemblance

shows movement or moves

shows emotions

shows a relationship to the environment or other items
is unique

is symmetrical

is asymmetrical with attention to detail and design

3.1.1.12. Motivation: The Spark That Ignites Talents and 21st Century Skills

In the research of the DISCOVER teams as well as the theories and results of researchers
such as Amabile (1996, 2013), Lubart and colleagues (Barbot et al., 2016; Lubart et al., 2013),
Gallagher (Gallagher & Gallagher, 2013; Gallagher, 2015), Riley and colleagues (Riley et al.,
2017; Webber et al., 2018), Yu and Kuo (2026), and Sak (2021), motivation, also called task
commitment and considered to be a component of giftedness by Renzulli (1978), is a key to
igniting talents. Students are engaged when interested and motivated. Their talents can be
recognized through their engagement and teachers can gain more ideas for capturing their
interest. In the DISCOVER research, certain behaviors were noted in all countries across all
talent areas, ages, and groups. Table 11 has behaviors to observe that indicate motivation
for an activity or task.

Table 11. Sample Behaviors to Observe Indicating Motivation for an Activity or Task.

Non-Verbal Behaviors to Observe Verbal Behaviors to Observe

Works continuously

open-endedness

laughing, playing)

Shows involvement in task (focuses on own work rather than Talks about enjoying the task
that of others, not easily distracted)

Persists on tasks or activities

Increases in motivation or enjoyment as problems increase in

Follows through to completion
Does not want to quit even when others have finished

Shows non-verbal enjoyment of task or activity (smiling,

Talks about wanting to do it again

3.2. Talent Development Principles

Maker (1982) introduced principles for designing curricula to serve gifted students
in the content, processes, products, and learning environment components. Research on
implementation of these principles demonstrated their stability and effectiveness, leading to
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the third edition of the book (Maker & Schiever, 2010). During that time, research conducted
by the DISCOVER teams and others showed the practicality and effectiveness of these
principles for igniting and developing the abilities of all students (Maker et al., 1996; Maker,
2005; Maker et al., 2008). These guidelines now are considered talent development principles
and advocated for use in inclusive classrooms. They are essentially methods appropriate
for developing the components of exceptional talent in multiple domains and preparing
students for their roles in the 21st Century context. In several studies, student gains in
mathematics (Bahar et al., 2021), scientific/naturalistic (Maker et al., 2022) and development
of the rich, diverse associated knowledge structure that facilitates creativity (Maker et al.,
2021) were greater in classrooms in which teachers implemented the talent development
principles and the REAPS model at a high level of proficiency and validity (Maker & Pease,
2021; Wu et al.,, 2021). In addition, in a recent study, described earlier, students in all
classrooms at three levels on pretests (low, middle, and high) made important gains on
posttests of creative problem solving in scientific/naturalistic, mathematical, and the rich,
diverse, associated knowledge structures that facilitate creativity (Maker & Bahar, 2024).

Space does not permit a listing of all the talent development guidelines; however,
following are some examples of principles that are the easiest and most important to employ
in an inclusive classroom; they will make the greatest potential impact on development of
student talents.

e  Content: Include a variety of content, especially that of interest to students with varied
talents; when possible, connect this content to the required curriculum.

e  Processes: Ask questions requiring higher levels of thinking; ask open-ended questions;
ask students to give evidence of their reasoning; use varied processes; and encourage and
facilitate group interaction.

e  Products: Present real problems to solve (e.g., problems that are real and relevant to
students’ lives); enable and facilitate methods for products to be presented to real
audiences; expect products to be transformations, not copies, of existing products; and
allow and encourage students to select the formats for their products.

e Learning Environments: Design classrooms with a complexity of materials and group-
ings, and allow high mobility inside and outside the classroom.

3.3. Combining Talent Development Centers and Principles for Talent Development
3.3.1. Content

Setting up centers for all talents is an important and effective way to implement the
content principle of variety, and is especially effective when tasks are connected to required
curriculum content. For example, if students are studying equations in math, they can
make as many equations as possible with tangrams or other manipulatives in the math
center; and if studying a particular time period of history, they can make models of an
event, showing the factors leading up to and resulting from the event. Students could work
together (social/interpersonal) to create these models.

3.3.2. Processes

Process principles can be combined with the tasks in the centers or incorporated into
all learning experiences. In the revised Bloom’s Taxonomy (Krathwohl, 2002), creativity is
the highest level of thinking. Because of the important element of creativity in engagement
and exploration, higher levels of thinking are incorporated in all the sample tasks listed
for the centers. Another component of all the sample tasks is open-endedness, which is
necessary (and required) for creativity to be encouraged at all the centers. For example, in
the mechanical/technical center, students are not given instructions for making machines
or vehicles from the materials, nor are they given pictures of items to make. Another
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important way to implement open-endedness is to ask questions that cannot be answered
with one word or phrase, especially yes or no, or a “right” answer. Here is a very important
example: When students make constructions or models, do not ask, “What did you make?”.
Instead, say, “Tell me about what you made.” This second “question” is an invitation to
tell more about how they made it, how it works, and their thinking processes. Teachers
can learn more about the students’ abilities using this question than by simply asking the
students to name their constructions.

The process principle of evidence of reasoning has been combined with many of the
sample tasks in the centers; and similar to open-endedness, can give insights into students’
talent development when teachers ask these questions of individual students or in a group
situation. For example, in the emotional/intrapersonal center, students tell or write about
the reasons for their emotions and tell what they have done or would do if they felt that way.
Appropriate questions are “Why do you think you felt that way?” Be sure to get more than
one reason. Then, “Why do you think you reacted in the way you described?” A great open-
ended follow-up question encouraging creativity is “How else could you have reacted?” If
students are sharing experiences from the centers, a great way to encourage group interaction
is to ask, “Who else has felt that way?” and a follow-up, “How did you react?” After the
individuals have described their actions, ask the whole group, “How else could people
behave when they feel this way?” In the social/interpersonal center, group interaction is
required. Teacher questions can include “How well do you think your group worked
together?” “What do you think you could do next time so you can work together more
effectively?” Variety of processes is a principle naturally incorporated by having centers
for diverse talents, which by their nature require diverse processes: using and creating
words and stories, using the body and senses, mathematical reasoning, understanding of
energy transfer, building things, writing, making flow charts, collaborating in groups, and
many others.

3.3.3. Products

The product principle of real problems can be incorporated into all centers by including
tasks related to the students’ developmental level, school environment, and local com-
munity. For example, one of the tasks in the social/interpersonal center is to choose a
problem on the playground and develop as many solutions as possible, then decide which
has the greatest potential for solving the problem. In the scientific/naturalistic center, one
task is to make a model of a natural disaster (before, during, and after) and tell or write
what might have prevented the disaster. Many of the situations described in the tasks for
emotional/intrapersonal are real to individuals and groups of their age. Enabling students
to present to real audiences can be exciting and helpful for students. Appropriate audiences
can be students in their own class, other classes at the school, parents, all students at the
school during a school assembly, or to groups such as the city council. Several methods
are appropriate. One is to have a special day in which students present their favorite
products to the class (Figure 6); another is to create a “museum” and invite parents to come
to school and participate in the museum (Figure 6). At one school, the principal showed
a video about how to solve playground problems that was made by Year 1 students. In
another project in a small town in Mexico, parents and other members of the community
were invited to listen to students’ presentations about solutions to the problem of plastic
pollution in their local community (Figure 6).
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Figure 6. Talent sharing and presentations to real audiences.

To ensure that students understand how to make products that are transformations
rather than copies, when creating centers, make sure not to put pictures or instructions for
making products in the center and select materials that can be used in multiple ways to
create original products. In addition, teacher evaluations, self-evaluations, and evaluations
by other students can include many of the sample behaviors indicating creativity and talent
listed for each center (in Tables 1-10) as criteria for evaluation. Here are some examples:
(a) for auditory, creates original songs and/or chants; (b) for bodily /somatic, creates origi-
nal yoga poses and/or original dance(s); (c) for linguistic, creates an original story with a
plot and/or many different themes, includes dialogue or conversation, and changes voice
to represent different characters; (d) for mathematical, makes original items with origami
paper, makes a complex flow chart of the construction of the origami item or the mathemati-
cal operation; (e) for mechanical/technical, constructions are unique, constructions function
in effective, multiple, and/or unique ways; (f) for scientific/naturalistic, creates a real or
imagined ecosystem with many connected components; and (g) for visual/spatial, makes a
construction that is unique. The principle of student self-selected formats is incorporated into
the centers experience in two ways: choice of the center and materials within the center
and choice of whether to tell, write, draw, make, or record a response or a construction.

3.3.4. Learning Environments

The learning environment principle of complexity is built into the centers and the
materials/tasks included. Implementing the principle of high mobility is orchestrated by
the teacher and dependent on the rules of the school. In the classroom, the teacher is the
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guide. Within reasonable boundaries, students need to be able to move from space to space,
but not to the extent that they disturb others working at centers. Limiting the number of
students at each center can be helpful if necessary. If possible, students need to be allowed
to go to the library or media center for materials and to go outside to accomplish certain
tasks. To make outdoors an option, a teaching assistant is important; but students can go
outside when a playground assistant is available. Certainly, with whole-class activities,
everyone can go outside together.

4. Summary and Conclusions

In Tables 1-11, samples of observable behaviors in all talent areas are included to assist
in identifying strengths and talents in creativity and creative problem solving. Behaviors
resulted from research with students of many different ages, languages, cultures, and
economic levels; and in diverse countries. The behaviors and characteristics of products
listed in the tables are those that have been observed at many different developmental
levels across groups assessed. Readers interested in the research can find many references
in the previous section on research results. Extensive lists of behaviors can be found in
other publications (e.g., Maker, 2025; Maker & Bahar, 2025; Rogers, 1998). The behaviors
were not generated by one or two researchers; they were gathered from individuals who
watched small groups of students engage with tasks in each talent domain. Groups of
observers always included those from the culture of the students being assessed and
who spoke their native language. Observers also included people of different ages and
from varied backgrounds, especially those related to the domain assessed. For example,
ecologists for assessments of scientific/naturalistic talent, mathematicians for mathematics,
musicians and/or music teachers for auditory, psychologists for emotional/intrapersonal
talent and coaches, dancers, or athletes for bodily /somatic talent. Across all talent areas,
the same behaviors were identified as indicators of motivation. If these lists of indicators
can be helpful to teachers and parents in identifying and describing talents of all students,
especially those often overlooked or seen as low performing, disabled, dysfunctional, or
uninterested, the time invested in creating this synthesis will have been worth more than a
fortune in gold!

Students in our schools will be living in a world very different from the world of
the past and even the world of the present. One of the changes researchers and policy-
makers have documented is from knowledge-based, managed economies to entrepreneurial
economies based on creativity and innovation. In world-wide studies such as that con-
ducted by IBM, creativity is the most important quality CEOs look for in their future top
managers, accompanied by the other 21st Century skills of critical thinking, communication,
and collaboration (Berman & Korsten, 2010). These qualities are viewed as being more
important than technical skills or knowledge. In a field such as education of the gifted
and talented, educators have both a special responsibility and the ability to prepare their
students to use their unique and creative talents wisely in this exciting and unpredictable
new world!
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