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Facilitate and Inspire
Student Learning and Creativity
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Teachers use their knowledge of subject matter, teaching and learning, and
technology to facilitate experiences that advance student learning, creativity, and
innovation in both face-to-face and virtual environments.
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PERFORMANCE INDICATORS
Teachers:

promote, support, and model creative and innovative thinking
and inventiveness
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a.

engage students in exploring real-world issues and solving authentic
problems using digital tools and resources

c.

promote student reﬂection using collaborative tools to reveal and
clarify students’ conceptual understanding and thinking, planning,
and creative processes

d.

model collaborative knowledge construction by engaging in
learning with students, colleagues, and others in face-to-face
and virtual environments
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A Constructivist Approach to the NETS•T

FOSTERING INGENUITY
Endless possibilities for creativity, productivity, and ingenuity dwell within each and every student.
Teachers can either invite students to explore their full potential, or they can stifle student exploration
by withholding opportunities and support. In this chapter you will learn ways to advance the creative
process, inspire ingenuity, and support knowledge construction through the use of technology.

LEARNER OUTCOMES
The reading and assignments presented in Chapter 1 should help you:
Use technology to advance human creativity in the classroom

■

Prepare and inspire students to use technology in problem solving

■

Introduce students to collaborative tools that can promote critical and creative thinking

■

Engage in the construction of knowledge in various learning environments
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Promote, Support, and Model Creative
and Innovative Thinking and Inventiveness
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Creativity comes in many forms. It is evident in the performing and visual arts, in the innovation
of inventions, and in the realm of deep and profound thinking. Who has not marveled at one time
or another at the outcome of human creativity? Magnificent buildings, great literary works, beautiful
melodies, and many other forms of creative expression have helped elevate the mundane to the magnificent, the ordinary to the remarkable, and the forgotten to the memorable. As the kernel of creativity
takes seed in every student at every age, teachers must do all they can to foster its growth and support.
Exploring creativity and the creative process is the focus of this section.

nl

ow

Ed

uc

The concept of creativity has been explored and debated by scholars for centuries (Hausman, Jarvie, &
Rothenberg, 2009), yet consensus on its meaning has yet to be reached. The creative process has been
described by philosophers such as Aristotle and Plato (Hausman, et al., 2009); psychologists (Gardner,
1985, 1989, 1997); artists (Lehrer, 2009); scientists (Gross & Do, 2009); doctors (Heilman, 2005); educators (Hansen, 2005), and others who have used both quantitative and qualitative terms to describe this
phenomenon. Regardless of the meaning attributed, creativity is consistently given high honor among
all disciplines.
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In education, “Create” is thought to be the most complex cognitive process for a learner, based on the
revised work of Bloom’s original taxonomy of educational objectives (Anderson & Krathwohl, 2001).1
The ability to create generally relies on a learner’s ability to remember, understand, apply, analyze, and
evaluate. Figure 1.1 shows the hierarchical relationship of the revised structure.2
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Create

Evaluate
Analyze
Apply
Understand
Remember

FIGURE 1.1 The cognitive process dimensions (based on A Taxonomy for Learning,
Teaching, and Assessing: A Revision of Bloom’s Taxonomy of Educational Objectives,
Anderson & Krathwohl, 2001, p. 28).
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The phenomenon of creativity can be thought of as involving both process and product. Anderson and
Krathwohl describe creating as “putting elements together to form a novel, coherent whole or make an
original product” (in Krathwohl, 2002, p. 215). The “putting together” implies process, and “to form or
make” implies movement toward the creation of the resulting product.
According to Howard Gardner (1997) intellectual power plays a role in creativity, but it does not serve
an exclusive role. Gardner believes, rather, that four dimensions are involved in the phenomenon of
creativity: (1) intellectual power, (2) personality structures, (3) specific domains or disciplines, and
(4) field. Figure 1.2 briefly illustrates each dimension as it relates to creativity.

Personality structures:
One’s makeup with regard
to personality traits
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Field: Individuals, institutions, award
panels that render judgment on the
quality of a creative act or product
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Specific domains or disciplines:
Intelligence and creativity exhibited
in specific domains or disciplines
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CREATIVITY
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Intellectual power:
Power and penetration of the mind

ke

FIGURE 1.2 Dimensions of the phenomenon of creativity (based on the work of Howard Gardner).3
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Gardner’s theory of multiple intelligences (MI) has been widely embraced by educators as a way
of understanding students’ diverse talents and abilities. According to Gardner (1999), multiple intelligences exist, including the verbal/linguistic, logical/mathematical, visual/spatial, bodily/kinesthetic,
musical/rhythmical, interpersonal, intrapersonal, and possibly naturalist, spiritual, and existential4
(see Figure 1.3). These intelligences exist in all of us to varying degrees. Although an individual may
excel in two or three intelligences and have, therefore, great intellectual power in these areas, he or
she is thought to have some degree of intelligence in the other areas. Teachers may have a limited role
in personality structure or in specific domains, disciplines, and fields, but they have great potential to
promote intellectual power by providing rich and varied experiences, opportunities, and interactions
to help students exercise their intellectual power.
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Multiple Intelligences and Their Strengths
Bodily/Kinesthetic
Fine and gross motor skills
Existential
Aesthetics, philosophy, and religion and how these play into the big picture of life
Interpersonal
Social learning and connections
Intrapersonal
Understanding oneself
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Logical/Mathematical
Mathematics, logic, reason, and problem-solving
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Musical/Rhythmical
Perception of patterns (e.g., songs, poetry)
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Naturalist
Categories and hierarchies
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Verbal/Linguistic
Oral and written expression and mastery of foreign language
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Visual/Spatial
Visualize ideas and solutions before expressing them orally, in writing, or through
other means
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FIGURE 1.3 Multiple intelligences and their strengths (based on Gardner, 1999).
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Teacher as Facilitator of Creativity
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Although it is still not clear precisely how nature and nurture impact learning and creativity, research
suggests that both biological and environmental influences likely play a role in the outcome. Leaders in
the field of brain research and creativity believe that creativity can be encouraged.
Can creativity in individuals be encouraged regardless of the makeup of their brain, or
are we limited by such factors as the number of glial cells and amount of white matter?
“I believe creativity can be ‘encouraged,’ ” Dr. Heilman responded. “We have known
for decades that when young rodents are put in a stimulating environment, they have
a much richer neural network than their sibs who were not raised in this environment.
Thus, bringing up children in an enriched environment and making certain that they
receive a good education is critical for their brain development.
“The frontal lobes appear to be the part of the cortex that is most important for
creativity, in that they are critical for divergent thinking and might modulate the
coactivation of diverse cognitive networks so important in innovation. The means by
which family and friends might be able to encourage the development of the frontal
lobes is to encourage independent and divergent thinking.” (Balzac, 2006, para. 17–18)
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Fortunately, teachers have the opportunity to encourage all types of thinking—including independent
and divergent—by providing a rich, stimulating classroom environment.5
The very act of teaching assumes that learners are teachable and that intelligence(s) can be developed.
Constructivist teaching and learning acknowledge that both the teacher and the students are important
and contributing members in a teaching-learning relationship, and that both bring prior knowledge and
experiences with them into the learning environment. For this reason, constructivist teaching practices
capitalize on concepts and experiences familiar to students so that students are able to connect new
knowledge with prior knowledge and construct new meaning (Morphew, 2009).

n

Three key elements that contribute to a constructivist learning environment are (1) meaningful experiences, (2) interactions, and (3) prior knowledge (Morphew, 2002). Teachers can provide these elements
in a variety of ways, such as through classroom experiences, interactions among peers, and collaborative
and cooperative experiences.
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As a constant interaction among various biological and environmental factors, intelligences are educable; they change and grow. According to MI theory, the more time
an individual spends using a particular intelligence and the better the instruction and
resources, the smarter the individual becomes in that area. Translated into practice,
this key feature reads: “All children can learn.” It also works against pigeonholing or
excluding individuals according to certain intelligences. (Baum, Viens, & Slatin,
2005, p. 22)
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The experiences teachers introduce to students should be carefully planned, executed, and assessed for
effectiveness. Walters and Gardner (1986) define “crystallizing experiences” as turning points in the
development of a person’s talents and abilities. These experiences often happen in childhood but can
happen anytime in a person’s life (Armstrong, 2009). Intelligences can be activated through crystallizing
experiences, such as field trips, guest speakers, and hands-on open exploration that promote intellectual
power and boost creativity.
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In contrast, deactivators—described by Armstrong as paralyzing experiences—can squelch intelligences. Harsh criticism of a student’s drawing, intentional withholding of resources, and anger and
humiliation aimed at any educational attempt can thwart growth and development.
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Armstrong (2009) identifies five environmental influences that can either promote or stunt intellectual
growth:
1.

Access to resources or mentors

2.

Historical-cultural factors

3.

Geographic factors

4.

Familial factors

5.

Situational factors

Access to resources or mentors includes both individuals and material items. Historical-cultural factors
involve external factors related to the context of society and culture that may influence funding or
promotion of creativity. Geographic factors entail the location and setting where a person is raised or
lives, and familial factors include family associations that influence decisions and opportunities. Finally,
situational factors involve the situation of one’s life that influence development, such as socioeconomic
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status, responsibilities, and so forth. Figure 1.4 illustrates how each of these environmental influences
impacts intellectual growth.

Access to
resources or
mentors

+

Historicalcultural
factors

+

Geographic
factors

+

Familial
factors

+

Situational
factors

=

Intellectual
growth
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FIGURE 1.4 Environmental influences that impact intellectual growth (based on Armstrong, 2009).
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Teachers can be especially instrumental with regard to Armstrong’s first environmental influence
because they serve as mentors and selectors/providers of resources. Even though teachers may have
limited influence on the last four factors, they should be mindful of these influences as they pertain
to their students’ lives and histories in order to provide students with the most appropriate experiences. This requires higher-order thinking, creativity, and informed professional judgment on the part
of teachers; they must understand the multiple factors that influence student development, be able to
analyze and evaluate plans to meet students’ needs, and engage in creativity to inspire student ingenuity.
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Gardner acknowledges the important role teachers play in making education decisions when he speaks
of their actions with regard to MI theory:

ke

There is no one right way or education approach to implement MI theory. The MI
theory is not an educational prescription; [it is] best left up to educators to determine
uses to which MI theory can and should be put to use. (Gardner, 1995, p. 206)
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Although Gardner denies a one-size-fits-all approach to activating multiple intelligences, he does offer a
preferable or optimum sequence to promote creativity and growth:
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I find it preferable to devote the early years of life—roughly speaking, up to the age of
seven—to a relatively unstructured or “creative orientation” where students have ample
opportunity to proceed as they wish and to explore media on their own. … Thereafter,
given the child’s increasing inclination toward the learning of rules, it is both appropriate and advisable to inculcate basic skills. This is a time when children readily
acquire skills and have some appreciation of the reasons for doing so.
Even though the focus should ideally shift from creativity to basic skills and then
back again, it is crucial that the other alternative be kept in mind during each developmental phase. The early years of life ought to feature at least some areas of skill
acquisition, some development of useful working habits. By the same token, the
years of middle childhood should incorporate some open-ended exercises, some free
productions, as well as constant reminders that there is never a single best way to do
something. So long as these alternative options—the accent on skills and the flair
for creativity—are kept in mind at all times, the growing child is likely to be able to
capture the best of both orientations. (Gardner, 1989/2006, p. 128)
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Figure 1.5 illustrates the preferable sequence to promote creativity and growth according to Gardner.

Middle Years

Adolescence

Focus: Basic Skills

Focus: Creativity

n

Early Years
Focus: Creativity
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FIGURE 1.5 Preferable sequence to promote creativity and growth (based on the work of Gardner, 1989).
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As noted earlier, teachers can provide a variety of crystallizing experiences, but they can also model
creativity and innovation. Hansen (2005) argues that the creative teacher is the responsive teacher.
He writes:
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Rather than issuing solely from what the teacher brings to the educational setting—
consider again terms such as expertise and knowledge—creativity can point to what
the teacher is capable of deriving or drawing from it. Creativity as responsiveness
denotes a form of openness to the setting, which may or may not complement or fit
harmoniously with what is preset, prefigured, or anticipated. Experienced teachers
would be the first to say that there are times when it becomes educationally vital to
shelve a preset plan. There are times when one form of creativity in teaching, embodied
in a well-wrought lesson plan, must give way to another form, embodied in what I am
calling responsiveness. The art of teaching consists, in part, of balancing these expressions of pedagogical creativity. (p. 58)
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So what, then, can teachers do to promote both the process and product of creativity? In light of the
section discussion, a few general suggestions are offered:

20

Become familiar with students’ multiple intelligences and aim to boost their intellectual power

■

Provide meaningful experiences that help students develop abilities at various levels, moving
toward the highest level—create—and ones that promote independent and divergent thinking

■

Provide experiences that promote independent and divergent thinking

■

Foster creativity by addressing both process and product

■

Provide crystallizing experiences and avoid paralyzing experiences

■

Consider experiences that represent Gardner’s optimum or preferable sequence for
promoting creativity

■

Be a creative, responsive teacher who is open to multiple ways of inspiring creativity
(see Figure 1.6)
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Consider experiences
that represent
Gardner’s optimum or
preferable sequence for
promoting creativity

Promote
and Inspire
Creativity

Be a creative,
responsive teacher
who is open to multiple
ways of inspiring
creativity
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Know students’
MIs and aim
to boost their
intellectual power

Chapter 1

Provide crystallizing
experiences
and avoid
paralyzing ones

Address
both process
and product

Provide meaningful
experiences that
promote creativity
and independent,
divergent thinking
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FIGURE 1.6 Suggestions for promoting and inspiring creativity.
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Technology as a Creativity-Promoting Medium
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Although some argue that computers can get in the way of design (Lawson, 2002), many (Armstrong,
2009; McKenzie, 2005; Moursund, 2003) view computers and technology as an adjunct to promoting
creativity and intelligences. Multiple ways exist for technology to be used as a creativity-promoting
medium. These ideas are not meant to be prescriptive but rather should serve as stimuli for teacher
thought and creativity.
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Identifying and Promoting Students’ Multiple Intelligences
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Everyone has all the intelligences. An intelligence can be strengthened. A number of inventories exist
that can help teachers assess their students’ multiple intelligences. Early on in the school year it might be
worthwhile to administer an inventory and repeat the inventory at different times to determine growth
and progress. Teachers may wish to use a spreadsheet or database (see Chapter 3) to help make sense of
the collective and individual intelligences represented by their students. Keep in mind that these data
should be used to help students and not to hinder their growth. This inventory is meant as a snapshot in
time—it can change. MI is meant to empower people, not label them (McKenzie, 2005).6
In addition to multiple intelligences, students possess different ways of and preferences for learning.
Some students learn best by seeing and hearing, and others by engaging in hands-on exploration.
Furthermore, some students prefer quiet study, while others enjoy social learning. A number of print
and online resources exist to help teachers identify learning preferences. Teachers may wish to explore
learning preferences as a way to better serve students and promote intellectual power. Combining
students’ learning-preference data with their multiple-intelligence data should give teachers strong
evidence for how they can plan effective, intellectual-power-boosting lessons.
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Another way to help promote creativity and growth is to revisit and consider the different environmental influences affecting students mentioned earlier in this chapter. Being aware of these influences
should help teachers make appropriate and informed education decisions and plans. Said succinctly,
teachers should aim to know their students and plan to meet their needs.
In terms of resources, consider the many digital and nondigital technologies that are available to help
address multiple intelligences (see Table 1.1).

TABLE 1.1

■

Digital and nondigital technologies that address multiple intelligences
Digital and Nondigital Technologies

Bodily/Kinesthetic
Fine and gross motor skills

Construction tools, kitchen utensils, screws, levers, wheels and axles,
inclined planes, pulleys, wedges, physical education equipment,
manipulative materials, mice, joysticks, simulations that require
eye-hand coordination, assistive technologies, digital probes

Existential
Aesthetics, philosophy, and religion and
how these play into the big picture of life

Art replicas, planetariums, stage dramas, classic literature, classic
philosophy, symbols of world religions, virtual communities, virtual
art exhibits, virtual ﬁeld trips, social media sites, blogs, wikis, virtual
reality, simulations

Interpersonal
Social learning and connections

Class discussion, sticky notes, greeting cards, laboratories, telephones,
walkie-talkies, intercoms, board games, costumes, collaborative
projects, social media sites, message boards, instant messengers,
video chat (Skype)

©

H

aw

Logical/Mathematical
Mathematics, logic, reason,
and problem-solving
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Intrapersonal
Understanding oneself
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Multiple Intelligences and Strengths
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Journals, diaries, surveys, voting machines, learning centers, children’s
literature, class debates/discussions, real-time projects, online
surveys, online forms, digital portfolios with self-assessments
Cuisenaire rods, uniﬁx cubes, tangrams, measuring cups, measuring
scales, slide rules, graphing calculators, spreadsheets, search engines,
directories, ﬁle transfer protocol (FTP) clients, gophers, WebQuests,
problem-solving tasks, programming languages

Musical/Rhythmical
Perception of patterns
(e.g., songs, poetry)

Pattern blocks, puzzles, musical instruments, phonographs, headphones/ear buds, tape players/recorders, digital sounds, online
pattern games, multimedia presentations, online video sites (such as
YouTube), speakers, CD/DVD discs and players, podcasting

Naturalist
Categories and hierarchies

Magnifying glasses, microscopes, telescopes, bug boxes, scrapbooks,
sandwich bags, plastic containers, databases, DVDs, USB portable
storage devices, ﬁle managers, semantic mapping tools

Verbal/Linguistic
Oral and written expression and mastery
of foreign language

Textbooks, pencils, worksheets, newspapers, magazines, word
processors, electronic mail, desktop publishing, web-based
publishing tools, keyboard, speech recognition devices, text bridges
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