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With this in mind, I will examine ways 
creative thinking fits into and propels artistic 
inquiry. Specifically, I will describe Wallas’ 
theory of creative stages, identify types of 
creative thinking that occur in those stages, 
and show how these theories play out in 
practice. My goal is to demonstrate how 
artmaking and teaching are illuminated and 
enhanced when guided by understandings 
that theory imparts. An art project from 
Lincoln High School in San Francisco will 
provide a case study of how creativity theory 
can be implemented in practice. 

Learning and Creativity
What makes creativity a critical factor 

in learning through making art? Gray and 
Malins (2004) find creative exploration 
to be the primary investigatory method 
in art-based inquiry. Following Gray and 
Malins’ logic, creative processes are a form 
of learning. Also, Gray and Malins claim 
that creative processes are a special kind 
of learning. Creative processes are special 
because they occur through a cycle of experi-
ence and reflection. Experiential learning 
conforms to a core tenet of constructivist 
learning theory that defines learning as an 
active process in which a learner constructs 
his or her knowledge (Efland, 2002). In the 
case of artistic inquiry, learning entails active 
construction of knowledge through hands-on 
exploration and experimentation, which 
are interwoven with and shaped by creative 
thinking. Creative thinking is a key factor. 
Therefore, understanding creative thinking 
is critical to grasping how we learn through 
making art.

Creativity and Inquiry in Art Practice

Many art educators believe that creativity is fundamental to 
artistic practice and, therefore, the art classroom is one of the 
best places for its cultivation. indeed, there is a renewed and 

growing interest in creativity in art education today (Zimmerman, 2009). 
Learning that takes place in art practice also is receiving significant atten-
tion. the concurrent emphases on creativity and learning in art education 
challenge teachers to foster the two together. 

Figure 1 (above). Sally Su presents the box 
for her invention, Sky.

Thinking 
Outside  
and On 
the Box: 
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Creativity Theory
Wallas’ Stages of Creativity

Wallas (1926) delineated four stages of 
creative process. Wallas’ first stage is prepara-
tion. In this stage, information and related 
ideas are gathered. Stage two is incuba-
tion. In incubation, the prepared material 
is internally elaborated and organized. The 
third stage is illumination. This is the stage in 
which an idea emerges. Finally, in stage four, 
verification, an idea is evaluated and further 
elaborated into its complete form. Although 
Wallas’ four stages are long-standing, they 
still are considered viable today (Sawyer, 
2006). It is universally agreed, however, that 
creative process is not strictly linear; it is also 
cyclical and repetitive. Therefore, the stages 
in Wallas’ scheme are understood to overlap 
and repeat themselves. 
Types of Thinking and Conceptual 
Strategies in Creativity

While Wallas delineated a structure or 
map of creative process, later theorists 
contributed to understandings of creativity 
by identifying specific kinds of creative 
thinking.

These modes of thinking fall into three 
basic types. The first is analytical thinking, 
which involves examining something to 
make sense of it (Kirst & Dickmeyer, 1973) 
or detecting an abstract concept in the 
concrete (Necka, 1986). The second type 
of thinking is connective or associative 

thinking, which can be viewed as forming 
associations between things, finding similari-
ties between them, or constructing meta-
phors by comparing one thing to another 
(Necka, 1986). The third type of thinking 
is transformative thinking. This includes 
elaborating on something, revising it, 
constructing it, or translating it into another 
style, medium, or form (Kirst & Dickmeyer, 
1973; Necka, 1986). 

The Invention and Packaging  
Art Project

Here is a description of an art project 
mapped out according to the Wallas format 
expanded and modified to incorporate 
specific types of creative thinking processes. 
I extended the Wallas format in this way 
to provide a much more detailed map and 
description of a creative inquiry process than 
Wallas’ four-stage plan offers and to highlight 
the analytical, associative, and transformative 
thinking that goes on in that process. 

Not all art projects are as teacher-
directed as the project described here; many 
artmaking activities are student-driven. 
However, as teacher-directed as this project 
may seem, the assignments described 
here acted primarily as a springboards for 
individual student exploration and initiative. 
I believe these springboards are helpful, espe-
cially for students who are unaccustomed to 
initiating their own artmaking. There was a 
structure to the project. However, it was not 
teacher-imposed; it was the internal organic 
structure of creative inquiry. To describe that 
structure in concrete terms, my narrative 
will follow the work of two students from the 
class, Eric Chung and Sally Su. 

The Project
In the spring of 2009, Mr. Geiser, an 

art teacher at Lincoln High School and a 
former student of mine, invited me, as an art 
educator at the university level, to teach with 
him in his Art 101 class. This was a class of 
23 students: 13 boys and 10 girls. Together, 
Mr. Geiser and I conducted an art project 
that went to the core of creative problem 
finding and solving in which students 
invented and constructed tools to solve real-
life problems in imaginary ways. Students 
then created packaging for their inventions 
and wrote instructions for their use. 

For the project, Eric Chung invented the 
E-Machine, a helmet-like apparatus with 
a shredder on top that helps the minds of 
overwhelmed students absorb informa-
tion directly from books (Figure 2). Sally 
Su created two clear plastic globe-shaped 
creatures, World Savers: Sunny and Sky, who 
gather and recycle garbage and pollution, and 
are also collectable works of art (Figure 1).
Phase One: Name 

Identifying the problem or the subject of 
the art investigation is phase one. In a class-
room, this is the assignment—the teacher-
directed piece that serves as a launching pad 
for the more student-directed inquiry that 
follows. This phase begins the preparation 
stage of the process. To facilitate this stage, 
it is critical to make the assignment clear. 
However, it is also important to give learner-
artists freedom within the parameters of 
the assignment to follow their own ideas or 
interests creatively. 

In this initial phase, we introduced the 
central idea behind the project: inventing 
a tool. We also explained the follow-up 

Figure 2. the E-Machine 
by Eric chung.
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table 1. Phases in creative inquiry Process
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activity: constructing a container for that tool 
and writing instructions for it. To make the 
project clear, we showed a prototype of an 
imaginary tool, a remote control that magi-
cally produces parking spaces, and discussed 
how its design is based on real tools.
Phase Two: Distill 

Distillation entails focusing in on the 
problem and grasping the essence of it. The 
primary mode of thinking and learning 
in distillation is analysis. Distillation also 
calls for exploring many facets of the topic 
to be addressed. To facilitate distillation, 
it is crucial to ask questions that challenge 
learner-artists to think deeply about the topic 
and the assignment. 

In our project, this meant brainstorming 
problems and listing them in categories 
on the blackboard. Problems suggested by 
students ranged from social and environ-
mental concerns such as global warming, 
racism and world hunger, to more personal 
challenges such as doing homework, 
improving one’s physical appearance or 
dealing with parents and peers. To probe 
further, we asked students to think about 
problems they were addressing and do some 
research about them. It was at this time that 
Eric and Sally began listing and thinking 
about problems to solve. Eric was particu-
larly interested in the challenge of learning 
under pressure that all high school students 
face. Sally looked at social issues such as 
global warming and pollution. 

Probing for solutions was the next step 
in distillation. Here we explored and listed 
solutions to the problems that had turned 
up in the brainstorming session. We then 
introduced the idea of inventing imaginary 
tools to help us solve those problems. We 
asked questions such as, “What does it mean 
to solve a social or personal problem?” 
“What kind of tools do we need?” At this 
point, both Sally and Eric began thinking 
about how their particular problem could be 
solved. Sally decided that each person needs 
his/her own personal garbage disposer. Eric 
figured students need a way to get knowledge 
in an easy no-hassle way. 

Phase Three: Hunt, Gather and Collect
Although every step in a creative art 

investigation is considered a piece of the 
inquiry, this stage is the one in which the 
more conventional notions of research are 
practiced and highlighted. This stage is where 
we spread the nets wide; we brainstorm, 
research on the Web or in books, explore the 
environment, and/or interview informants. 
In standard research, this process involves 
gathering information, facts, and data. In art 
inquiry, it can also entail collecting imagery 
to work from and critiquing visual attributes 
of these images. Personal feelings, memories, 
thoughts and fantasies are equally legitimate 
“knowledge” to tap (Cropley, 1992). Thinking 
that takes place here is both analytical, in 
judging what avenue to pursue, and associa-
tive, in following the trail of an idea or in 
branching out to related ideas. Facilitating 
this stage entails encouraging these research 
strategies. 

Exploration in our project began with a 
slide presentation of real, practical inventions 
that we use everyday to help us with ordinary 
tasks. These tools ranged from carpentry 
and repair tools to household appliances 
and electronic devices such as cell phones, 
TVs, and computers. Afterward, students 
perused the Web and explored their homes, 
their school, and neighborhood stores to 
locate tool models and ideas. At this stage, 
Eric looked around for tools that convey 
something from one container to another 
such as conveyer belts and pipes. Sally 
explored different kinds of trash collectors 
and compactors, paying close attention to 
their design.
Phase Four: Mine and Extract 

In this last preparation phase, the collected 
ideas and concepts are investigated and 
analyzed to unearth underlying ideas and 
potential for the art works. This step calls for 
analytical thinking in picking apart ideas, 
and associative thinking in connecting 
those ideas to related ideas. Facilitating the 
mining phase requires asking questions that 
challenge students to look deeply into the 
ideas and imagery they have collected in the 
hunting/gathering phase. We asked questions 
about what tools students researched, what 

function the tools have and what physical 
characteristics those tools need to perform 
their functions. We also asked about tool 
design and what designers do to make tools 
both functional and beautiful. Mining and 
extracting in this way prepared students for 
the conceptual play and improvisation that 
followed. 

At this stage Sally thought about the way 
trash compactors are designed and realized 
they need big openings in order to take in 
lots of trash. She also decided that in order 
to make her invention more popular, it 
must visually resemble something desirable 
and collectable like a work of art. Likewise, 
Eric analyzed how pipes and belts convey 
materials. He surmised that his tool needed 
to have a pipe that went into the head. It also 
would need to be strapped on or worn and, 
therefore, should be cool and masculine with 
a science fiction-inspired design. For inspira-
tion, he looked at space suit designs from 
the1950s, which he found on the Internet. 
Phase Five: Connect, Synthesize  
and/or Juxtapose 

Phase five is playful and exploratory, and 
correlates with Wallas’ incubation stage. 
In it, the ideas culled and analyzed in the 
mining/extraction stage are combined and 
recombined to create new ideas or concepts. 
Facilitating this part of the process entails 
asking questions that challenge students to 
think through their ideas and connect them 
up with other ideas. These are questions such 
as, “What is this like?” or “If this is like that, 
then what does that mean?”

In our project, students connected 
processes with similar processes. After 
looking at many possibilities, Eric connected 
learning to absorption. He surmised that a 
material must be the proper consistency in 
order to be absorbed. To be the right consis-
tency, it must be pulverized. This combina-
tion of ideas added pulverizing books to the 
list of the E-Machine’s functions. Adding 
this function sent Eric back to the “hunting” 
phase to look for models of tools that chop 
things up. For her part, Sally connected 
trash collecting with hunger and eating. She 
realized she needed to make a collectable art 
piece that was a voracious eater. 
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Because creativity includes venturing 
into the unknown, knowing what 
one is doing may seem antithetical 
to creativity. However, knowing that 
one is venturing and how one is 
going about it facilitates this process. 
Therefore, reflection on how one 
learns through creative processes 
not only makes an art investigation 
a true learning experience, but also 
promotes creativity. 

Figure 3. instructions for the E-Machine by Eric chung.

Figure 4. Eric chung works on the 
helmet of the E-Machine.

“How did you learn?”
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Phase Six: Cast or Frame
Casting/framing is another playful 

exploratory step that is associated with 
Wallas’ incubation stage. In this phase, 
artist-learners manipulate ideas; they cast 
and recast them as different entities. In 
art practice, casting and framing often is 
performed in a concrete way with materials. 
In the cast/frame stage, an instructor should 
encourage play with both materials and ideas 
by providing many supplies and encouraging 
multiple interpretations. It is also critical to 
encourage students to think analogously or 
metaphorically. An instructor can do this 
by asking students what their idea reminds 
them of in its form, qualities, characteristics, 
and/or function. 

Our students played with materials, 
which compelled them to substitute one 
thing for another and translate ideas into 
different forms. For example, a plastic bottle 
top became an on/off button, a bottle cap 
seal turned into a viewfinder, and a funnel 
became a miniature satellite dish. The cast/
frame phase also entails more conceptual 
analogies. For instance, Eric thought of the 
analogy between the chopping function of 
his E-Machine and that of a paper shredder. 
He then based the top part of the E-Machine 
on that model. In looking through the mate-
rials, he found a plastic bowl the size of a 
head. This inspired him to make the bottom 
of his E-Machine a helmet (Figure 3). 

In a similar vein, Sally decided her World 
Saver needed to be a mouth-shaped creature. 
In looking through the materials in the 
classroom, she found plastic globes and shiny 
beads, buttons and stickers. These mate-
rials reminded her of plastic figurines and 
inspired her to cast her trash compactor as a 
mascot. Mascots are plastic toy-like charac-
ters that are a popular, cartoon-inspired form 
of art (Budnitz, 2006). This sent Sally back 
to the “hunting” phase to look at the world 
of mascots. Making her World Saver into a 
mascot gave Sunny the status of art.

Phase Seven: Project and Extend
Phase seven also falls in the Wallas’ 

incubation stage and is associated with play. 
This phase involves taking the ideas from the 
recasting/reframing process and extending 
them further to new applications and 
possibilities. To help learner-artists extend 
or project their ideas, an instructor can ask 
questions such as, “How could you expand 
or extend that?” “How could you vary that 
or make it more extreme?” Eric, for example, 
extended his E-Machine by decorating it with 
plastic buttons and stickers to give it that 
science fiction look and make it a fashion 
statement. For inspiration, Eric looked at 
artwork by Maywa Denki, two Japanese 
artists who create futuristic contraptions 
with utopian functions (Yamaguchi, 2007).

Also, ideas for expansion can come from 
existing models. For instance, Sally, inspired 
by Dunnys, a form of mascot she found in 
her research, decided to extend her one 
World Saver (Sunny) into a series of World 
Savers. Dunnys are small plastic bunny-like 
figures that come in multiples. Each Dunny, 
although identical in form to other Dunnys, 
is a uniquely decorated commissioned 
artwork (Budnitz, 2006). Sally’s extension 
of her one World Saver into a series opened 
up possibilities for new versions of it, each 
with its own name, identifying color scheme, 
accoutrements, and package. 
Phase Eight: Construct  

The construction step brings the ideas into 
the physical form. For Wallas, this is the illu-
mination stage. This phase is identified here 
as a separate step. However, like the other 
phases in the creative process, the construc-
tion phase often overlaps or occurs simul-
taneously with other phases, especially the 
incubatory stages. Indeed, artists often make 
associations and extend their ideas as they 
manually construct an artwork. According 
to the action theory of creativity (Sawyer, 
2006), creative invention requires interaction 
and crafting with materials. In our project, 
construction overlapped the other stages. 
Both Sally and Eric made many adjustments, 
inquiries, and discoveries as they put their 
ideas into physical form.

Phase Nine: Reflect
In the ninth phase, the notion of creative 

process as inquiry and learning is accentu-
ated. In the Wallas’ model, this step fits under 
verification because, in it, we critique or 
analyze the work. Because this is an art inves-
tigation, our critique addresses three impor-
tant factors: the physical attributes of the 
artwork as an aesthetic object, the meaning 
of the artwork, and the learning that took 
place in the process of creating it. To access 
that learning, instructors can simply ask: 
“What did you learn?” The answers to this 
question lie not only in learner-artists’ new 
understandings of the topic or content 
of the investigation, but also in their new 
knowledge about materials, techniques, the 
aesthetics of design, and themselves as artists 
(Figure 4). 

“How did you learn?” is the follow-up 
question. Giving attention to the how 
of learning generates metacognition, or 
knowing how one learns, which is essential 
to ongoing learning and understanding 
(Bransford, Brown & Cocking, 2000). 
Because knowing and doing in creativity 
are inextricable, metacognition in creativity 
entails knowing what one is doing and is 
critical to successful creative production 
(Cropley, 1992). Because creativity includes 
venturing into the unknown, knowing 
what one is doing may seem antithetical 
to creativity. However, knowing that one 
is venturing and how one is going about it 
facilitates this process. Therefore, reflection 
on how one learns through creative processes 
not only makes an art investigation a true 
learning experience, but also promotes 
creativity. 

We asked students what and how they 
learned during this project. For the most 
part, learning through artmaking was not 
a new prospect for them. Generally, they 
agreed that they learned about tools, about 
the problems they researched, and about how 
to put things together to make an artwork. 
Students also conveyed a new apprecia-
tion for the aesthetics of tool design. They 
expressed how excited they were about 
generating and designing their own inven-
tions and playing with materials. 

“How did you learn?”



Art EducAtion / March 201022

Phase Ten: Elaborate and Extend 
Further

This last step involves revisiting the 
learning and ideas gleaned from the artwork 
and art making process and extending or 
elaborating on them. Here, instructors can 
revisit the project, examine the artworks and 
then develop a follow-up investigation/lesson 
that calls attention to the important aspects of 
the artwork and that either creatively investi-
gates or elaborates on it.

In our project, elaboration and extension 
occurred in the second part of the project: 
the design and construction of the package 
and the writing of the instructions for the 
tools. In this phase, we began with naming 
the problem again and distilling it down. 
Students analyzed their inventions in their 
final forms to prepare for making boxes. For 
the package distillation, we asked questions 
such as “What does your tool do?” “How can 
we tell a potential user what your tool does?” 
“What kind of package design, symbols, or 
imagery does your tool inspire?” The package 
making proceeded with students considering 
how best to market and explain their inven-
tions. For inspiration, we presented a slide 
show of package designs and discussed the 
aesthetics and purposes of them. Students 
then went into the “hunting/gathering” phase; 
they looked at packaging in stores. With this 
preparation, students were ready to design 
and construct their boxes and embellish them 
with explanatory texts and images. 

At this time, Eric thought about his 
E-Machine and decided that the package 
should be colorful and dynamic with the 
inventive, practical aspects of the E-Machine 
highlighted and explained. He also decided to 
make the display window in the shape of an 
“E” to stand for E-Machine and for Eric. With 
the E-window, the package became Eric’s 
signature (Figure 5). 

Sally realized that since she had created 
Sunny and Sky, a series of two mascots, she 
should make similar boxes that were color-
coordinated with each tool (Figure 6). Also, 
the series aspect of World Savers: Sunny 
and Sky inspired Sally to make portraits on 
both boxes of all the other mascots in Sally’s 
proposed series. This, she surmised, would 
inspire art enthusiasts to collect all of them 
(Figure 7). 

Figure 6. Sally Su draws 
on Sky’s box.

Figure 5. the E-Machine in its box by Eric chun.
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Conclusion
What was learned from the invention and 

packaging project at Lincoln High School? 
I found that the modified Wallas’ model of 
creative process does describe in general 
terms the steps learner-artists go through 
when they make art. I also noticed that 
the kinds of creative thinking described by 
creativity theorists make sense and their iden-
tification helps explain what happens within 
the phases of creative inquiry. Moreover, I 
found that coming to the project with theory 
in mind and an eye out for its manifestations, 
helped me to structure the investigation, ask 
questions, guide conversations, and gener-
ally facilitate a creative inquiry process. My 
conclusion is that creativity theories, from 
Wallas’ steps of creative process to theories 
about creative thinking, can supply critical 
wisdom that should inform practice. 
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Figure 7. Sky and its box by Sally Su.


