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Envisioning the Mind:
Children's Representations of Mental Processes

Rebekah R. Rice

(ABSTRACT)

Inspired by writings on creativity and by Howard Gardner's theory of multiple intelligences, | conducted a series
of ten "exercises"—each of them a guided visualization followed by an opportunity to produce art—with nine-
and ten-year-old students. The visualizations, which were designed to encourage the students to explore some of
the many ways our minds have of knowing and learning, began with a simple relaxation exercise and proceeded
to more challenging exercises involving, for instance, kinesthetic learning, sensory awareness, the logical and
linguistic mind versus the spatial mind, and intra- and interpersonal intelligence. Following each visualization
the students discussed what they had experienced (transcripts of the visualizations and the discussions are
included in the thesis). The students responded in visual terms as well: after each visualization, each student
created a two- or three-dimensional piece of art from materials such as matboard, construction and origami
paper, glue, felt-tip pens, pipe cleaners, and plastic-coated wire. These visual responses have been photographed,
described, and scored according to the number of materials used, the number of colors used, and the
dimensionality of the piece (photos, descriptions, and scores are included in the "Gallery"). | found, surprisingly,
that the visualizations in which the students were the most imaginatively engaged did not always produce the
most interesting art, and that girls were much less likely than boys to create three-dimensional pieces, although
girls tended to use more colors and occasionally used relief on otherwise two-dimensional pieces.
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Introduction

0.1 Overview: The Use of Multiple Intelligences in Architecture

For those in any profession, a unique array of skills is essential. Many would argue, for example, that a musician must have a
special attentiveness to sound, including a sensitivity to pitch and rhythm. In a musician likely to achieve excellence, that
attentiveness to sound might well be accompanied by a keen awareness of others (fellow orchestra members and the audience),
or perhaps by a talent for turning that awareness inward when focused intensity is needed. The array of necessary skills might
be quite different for a visual artist, a writer, a teacher, or an architect.

For an architect to become successful, in fact, an unusually wide range of skills may be required. The list of skills—or, more
accurately, the list of strategies, approaches, or modes of communication—that an architect needs certainly includes:

= Spatial analysis and visualization, with an ability to create visual products that communicate this spatial sense
= Verbal skills for oral and written communication with clients, team members, public officials, and contractors
» Logical and mathematical accuracy

For an architect designing specific types of buildings, the list would almost certainly also include:

»= Acoustic and auditory sensitivity
= Kinesthetic feeling for how people will move in the space

The Harvard educator, psychologist, and cognitive scientist Howard Gardner proposed in Frames of Mind (1983) to call these
skills, strategies, and approaches "intelligences.” | will do so here, setting aside any discomfort | feel about the idea that there are
many separately measurable intelligences, in order to fully explore his theory in relation to education and design. At the time,
Gardner specified seven intelligences, although he mentioned then that there might well be additional ones. (Since then, and since
the time at which | conducted the classroom exercises for this study, Gardner has published an eighth, the "naturalist
intelligence," which he describes as an ability to recognize and categorize features of the environment.) According to Gardner's
theory, the seven intelligences are:




= Linguistic intelligence, which involves using language to accomplish goals, remember information, and express oneself. This
has typically been valued in schools and, as | noted above, is also essential to the architect.

= Logical-mathematical intelligence, which is the capacity to analyze problems, detect patterns, and reason deductively.
Again, this is valued in schools and is essential to the architect.

= Musical intelligence, which includes the capacity to recognize pitch, tone, and rhythms as well as the skill to perform and
compose. This might be essential to the designer of a symphony hall and is useful for supportive acoustics elsewhere.

» Bodily-kinesthetic intelligence, which uses mental abilities to coordinate bodily movements, both large and small. A
strength in this kind of intelligence might be essential to architects in creating drawings and models as well as in thinking
about how people will move in the space.

= Spatial intelligence, which involves recognizing and being able to manipulate various sizes and configurations of space.

» Interpersonal intelligence, which allows people to work effectively with others.

» Intrapersonal intelligence, which involves having an effective working model of ourselves.

My curiosity was piqued. What if a student arrives at architecture school without some of the requisite intelligences? Can these
intelligences be taught or enhanced at that point, or is it too late to help the student acquire or develop them? How do these
intelligences interact with creativity, the development of which had seemed to me to be a major goal of architecture school? And
finally, as the art teacher of five- to twelve-year-olds in an elementary school, | wondered about my own students' development.
What would help them become creative human beings, and could creativity be measured? | hoped that sharing Gardner's theory
with my students would be useful in stimulating creative responses that could be evaluated. To this end, | designed ten exercises,
based on the concept of multiple intelligences, to conduct with them.

Kosslyn's studies comparing the three-dimensional rotation abilities of adults with those of children of various ages (1980)
indicated that my nine- and ten-year-old students should be similar to adults in these abilities Piaget and Inhelder's work with
spatial transformations (1971) provided clues that children of this age would probably be receptive to concepts in this arena. Yet
my reading of Bruner (1979) convinced me that there would likely be an order in which Gardner's intelligences might emerge in a
person. It seemed possible to me that my students might not yet have developed certain intelligences to the point that they could
grasp information that I planned to present about these ways of knowing. So as not to introduce developmentally inappropriate
material early in the sequence, | placed near the beginning the exercises based on ways of knowing and learning that are known
to be present even in the very young. Thus the exercises in the study came to have a range of topics inspired by Gardner in an
order inspired by Bruner.



0.2 Children and the Creative Mind

Underlying the study was the notion that creativity can be encouraged or invited or taught. Overlapping and sometimes
contradictory descriptions of the creative mind by Arnheim (1974), Bruner (1979, 1987), Duckworth (1987), Brittain (1979), Brittain
and Lowenfeld (1982), Martin Gardner (1978), and Howard Gardner (1980, 1982) all provided stimulation for this notion. | read
that each of us is inherently creative, that we each have the potential to come up with fresh responses to problems, that creativity
is as important to the scientist and the mathematician as it is to designers and musicians, that the ability to function creatively is
essential both for ourselves as individuals and for society as a whole.

As a teacher, | wanted to be sure that my teaching would bring my students to their own moments of creativity, perhaps
identifiable by novelty, abundance, and individuality of expression. Many of the children had been team members in Odyssey of
the Mind, a program developed specifically to help children practice creative problem solving. As an Odyssey of the Mind coach,
I had seen what astonishingly creative ideas students could come up with if they were relaxed and if they opened their minds to
new approaches to problems. Studies referenced by Murdock (1987) have indicated that creativity may be increased by jogging,
being in a relaxed frame of mind, or meditating. | hoped during this study to stimulate the creation of artwork that might be
measurably more colorful, use materials in a unique way, or otherwise create surprise.

0.3 Guided Visualizations

My use of visualizations for the ten exercises that | conducted with students was inspired by Spinning Inward (Murdock, 1987),
which explores the value of guided imagery in helping children with relaxation, creativity, and learning. | had used
visualizations from the book in my coaching of Odyssey of the Mind teams with students aged five to thirteen, and had been
impressed with the way these sessions seemed to help my teams relax and focus. After a guided visualization session my team
members tended to improve specifically in the fluency of their ideas during brainstorming. Following Murdock, | saw the use of
guided imagery in the classroom as a way to enhance students' receptivity to ideas and information that might otherwise seem
too difficult to understand. In addition, | was persuaded that guided imagery would enable students to attain a greater level of
creativity in expressing their understanding.

Each exercise began with my helping the children to relax their bodies, breathe slowly, and get into a calm state. | handled this
process in a variety of ways, depending on the initial state of the group. People often find it easier to achieve full relaxation while
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lying down, but the room in which we did the activities was not conducive to lying on the floor, and generally the children sat
instead. In a relaxation exercise of this kind, the initial tension is released limb by limb, muscle by muscle. Breathing together,
creating spaces to breathe and to pay attention to the breathing amid the instruction, is a crucial part of moving participants
toward a calm and receptive state. During the first exercise | allocated more time for bringing the children to a noticeable
calmness; later in the series of sessions, the children tended to relax faster, and less time was devoted to this stage. Once the
children were relaxed, | introduced the imagery of the exercise. The conclusion brought the children back to an alert state.

Following each guided visualization was a brief discussion during which children described their experience and answered any
guestions | posed. The guided visualizations and the discussions afterward were taped and transcribed for each of the two classes
I worked with; the transcripts can be found in the second and third sections of each exercise.

During the remainder of the forty-five-minute period, the children had a brief period of time in which to make art projects that
reflected what they had experienced during the visualization. Generally the time period left for this was between fifteen and
twenty minutes. The assortment of materials and tools was constant throughout the study (a list is provided in the Appendix).
Each child's product was photographed, described, and scored (see below for details on the scoring procedure). The works can be
seen both in a mini-gallery at the end of each exercise and in a complete gallery, organized alphabetically by student name,
immediately following the Appendix.



0.4 Discussion of Results

For each exercise, there are two areas of student response that are considered in this study. First, in the discussion following each
visualization, the students commented on what they had experienced. These “verbal responses” are included in the transcripts
for each exercise (sections 2 and 3), and some of the responses are also quoted in the Discussion of Results for that exercise
(section 4), particularly in cases where what a student said in the discussion elucidates, or perhaps contrasts with, the piece of art
that he or she produced afterward. The verbal responses have not been scored, as they do not provide sufficient evidence
regarding the participants' level of understanding of the material. Second, the students responded in a visual way, each of them
producing a piece of art at each session. The *“visual responses” to each exercise appear in a mini-gallery following the discussion
of that visualization (section 5). In addition, all the visual responses to all the exercises appear together in the Gallery near the
back, following the Appendix.

Because of my hypothesis that complexity in a visual response might indicate greater interest, understanding, or creativity on the
part of the participant, | scored visual responses in multiple ways. The number of materials used in the production of the piece,
the number of colors used, and the dimensionality of the piece were all evaluated.

The materials scores are strictly numerical: a project that used six materials (for instance, railroad board, pipe cleaners, glue, felt-
tip pen, origami paper, and string) received a score of 6. The same is true for the colors score: every color was counted, with
variations of the same color being counted separately. A project using black construction paper with black pipe cleaners would
have been given a score of 2, because the darker black of the pipe cleaner could be readily distinguished from the lighter black of
the construction paper.

Dimensionality presented a more difficult scoring problem. A simple (and somewhat simplistic) picture can be gained by looking
only at whether a student’s product was three-dimensional. Overall, boys made three-dimensional products 66% of the time,
with a low score of 40% on one visualization and a high score of 100% on another. Girls made three-dimensional products 35% of
the time, with a low score of 18% and a high score of 50%. This difference along gender lines was striking, and there was no
reason for it that | could discern. | was interested to notice, however, that many of the two-dimensional pieces had relief. Graph
0.1, below, shows the percentage of three-dimensional projects created by girls versus the percentage created by boys, next to the
percentage of projects involving relief for each of the two groups. (In the Discussion of Results within each exercise, a similar
graph is shown for easy reference at the top of the section, with the data for that exercise compared to the average data.)



120%

100% -
80% -
60%

40% -
20%

0% -
1 2 3 4 5 6 7 8 9 10 Average

O Girls 3-d @ Boys 3-d @ Girls Relief B Boys Relief

Graph 0.1 Three-dimensions and Relief (Exercises 1 through 10)

Looking for additional insight into the differences between the girls and the boys in their approach to creating art, | felt that it was
important to come up with a more complex scoring system for dimensionality, one that reflected other factors. Not only did
many of the two-dimensional pieces have relief, but a smaller number of pieces were reversible or had intentionally moving parts.
(Note the word “intentionally”—if something wobbled, it was not counted as intentionally moving.) Taking these factors into
account led me to give each piece a composite dimensionality score of between 2 and 3.5. A two-dimensional piece received a
base score of 2, a three-dimensional piece received a base score of 3, and an extra half point (0.5) was given to a piece that had
relief, was reversible, or had intentionally moving parts.

Scores for dimensionality (D), use of materials (M), and use of colors ( C) are included in the descriptions that accompany the
photographs of the pieces, arranged alphabetically by student name in the Gallery following the Appendix. (The mini-gallery
located at the end of each exercise, which is for the reader’s convenience in viewing all the pieces made for that exercise only,
gives the names of the creators but does not provide descriptions or scores.)



Graph 0.2 shows the results based a more complex scoring system, again from each of the ten exercises, plus the combined
average. This more complex scoring adds materials, color, moving parts, and reversibility to the foundation of three-
dimensionality and relief. (A similar graph is shown within the Discussion of Results for each exercise.)
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Graph 0.2 Dimensionality, Colors and Materials (Exercises 1 through 10)

As Graphs 0.1 and 0.2 indicate, the results from exercise to exercise show neither steady growth nor decline in scores. Possible
reasons for the variation of results will be explored in the Discussion of Results for each exercise. These reasons include the
students’ reaction to novelty, their confusion about information | gave within the guided visualization portion of the exercise,
their confusion about instructions | gave at the onset of the work period, specific suggestions | made (sometimes unintentionally)
in regard to materials, and my mention of the word “model.” Despite the variations, there are some patterns as well, especially
those having to do with differences between the visual responses produced by boys and the visual responses produced by girls.
Simply put, boys were consistently more likely than girls to make three-dimensional products. This difference was surprising to
me, in spite of the many studies that would have predicted this result.



0.5 Gallery

The gallery within each exercise contains the visual response of every participant who chose to turn in a project, so that all the
visual products from that exercise can be seen at a glance. Descriptions and scoring information are located with the pieces in the
Gallery at the back (following the Appendix). The Gallery is arranged alphabetically by student name; each student’s complete
collection of pieces, from all ten visualizations, thus appear together.

The caption for each image contains the first name of the student who created it and the number of the exercise. In two cases,
students produced two separate responses to the same exercise, so that number is succeeded by (a) and (b). In several cases
multiple views are provided; top, bottom, side, and close-up views are indicated.

Figure 0.1 Adrian 1 (Side View) Figure 0.2 Adrian 1 (Bottom View)



Exercise 1: Relaxation Exercise

1.1 Overview

The first exercise—a modified version of Murdock's "Relaxation Exercise" (Murdock, 1987)—had three purposes:
= Introducing relaxation techniques, including stretching and breathing, to the students.

= Allowing the students to become accustomed to the format of the sessions.

» Familiarizing the students with the materials and tools available for making art after the visualization.

This first visualization shared certain basic characteristics with the later ones. Each exercise began with the children relaxing their
bodies, breathing slowly, and getting into a calm state. As the guide, | handled this in a variety of ways, depending on the
beginning state of the group. People often find it easier to achieve full relaxation while lying down, but the room in which we did
the activities was not conducive to lying on the floor, and generally the children sat instead. In a relaxation exercise of this kind,
the initial tension is released limb by limb, muscle by muscle. Breathing together, creating spaces between the instructions to
breathe and to pay attention to the breathing, is a crucial part of moving participants toward a calm and receptive state. During
this first exercise | allocated more time for bringing the children to a noticeable calmness. Later in the series of sessions, the
children tended to relax faster, and less time was devoted to this stage. Once the children were relaxed, I introduced the imagery
of the exercise. In this first visualization it consisted of an imaginary trip in on a breath, through their body, to their brain. The
conclusion brought the children back to an alert state. (Transcripts of the visualization as it was conducted with each of the two
classes are provided in sections 1.2 and 1.3.)

Following each guided visualization was a brief discussion during which children described their experience verbally and
answered any questions | posed. For this first exercise | was curious about whether they were able to imagine floating, what they
noticed while visiting their brain, and whether they felt especially peaceful or calm at some point during the event. (These
discussions were taped and transcribed—see the second half of sections 1.2 and 1.3 for the class discussions about the first
visualization.)

During the remainder of the forty-five-minute period, the children had a brief period of time in which to make an art project that
reflected what they had experienced during the visualization. Generally the time period left for their art was between fifteen and
twenty minutes. The assortment of materials and tools was constant throughout the study. (A list is provided in the Appendix.)



Each child's product was photographed. | have described each one and scored it according to the number of colors used, the
number of materials used, and its dimensionality.

For each exercise, in the section following the transcripts | consider the students' verbal and visual responses to the guided
visualization (see section 1.4 for a discussion of their responses to the relaxation exercise). The works themselves are presented
both in a mini-gallery at the end of each exercise (see section 1.5) and in a complete gallery in the Appendix.

1.2 Transcript of Guided Visualization with Pat's Class

Relaxation Exercise
[Lots of restless behavior; the students take a while to settle on the floor.]

I'm going to tell you a little bit about what we're going to be doing. I'm working on my master's degree in architecture, and for
your master's degree you make a book called a thesis. For my thesis, which is really about how to teach people to do design work
well, to grow up and be able to think like architects need to think, | started looking at what scientists think about how people
think. There are lots of different kinds of scientists who've thought a lot about how minds work, and they're called cognitive
scientists. But you can be an anthropologist and also be a cognitive scientist, you can be a psychologist and be a cognitive scientist,
you just have to be interested in how minds work. So people have lots of different ideas about it. There's one thing nobody has
any disagreements about, and that is: we have bodies and we have brains. [Joking about whether everyone in the class has
brains.]

What I'm going to be doing for these ten times we're going to get together is, each time we're going to start with something called a
guided visualization or guided imagery, where I'm going to have you shut your eyes and listen to something I'm going to be
telling you and try whatever | ask you to do, and it will be different things different times, and after the guided imagery we'll
always have an art project where you'll make something pretty fast—not something for weeks and weeks but something in fifteen
minutes flat—that shows what you saw, or what you experienced, or what you felt inside your mind while | was taking you
through that experience. So you'll make a little model of what you experienced, or a drawing, or you'll write a story, but it would
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be especially nice if you'd make a little model. And then I'll use those things that you draw or that you build for illustrations in my
book.

So, | want you to sit very comfortably. Today the guided visualization is mostly just a relaxation exercise. We always start
visualization by relaxing. And today that's mostly what we're going to do. When we completely relax our bodies, our brains have
a chance to work in a different way from the way they work when we're active. Our brain is always sending signals all through
our body to tell different parts of us to move. If you want to move your arm, your brain has to tell you to move your arm. It does
it very fast and very quietly. Well, if you keep your body very still and very relaxed and you aren't busy thinking about things, it
gives your brain a chance to do other kinds of work. (Are you excited by the machine [the tape recorder], Joey? That machine is
not as smart as you are.) When we let our brains be calm, our brains have a chance to create lots of images inside of them. I'm
hoping, after we finish with this exercise, we have lots of ideas. (Joey, sit back, please.)

All of you, close your eyes. Be very quiet. Feel the weight of your body where it touches the floor. Try to imagine the shape of the
part of you that is touching the floor. [Giggling from many students.] Let that part spread out a little bit more. Let your body be
still. (Close your eyes, please, and try; | know this is very embarrassing, doing this.) Without moving the outside of your body,
tighten all of your toes, see if you can make them tense inside your shoes... OK, and now relax them. Now tighten your whole legs
and feet, all the way up... and relax them, letting go of all the tension in them... Now tense your fingers, you can make tight fists if
you want to, and tighten your arms all the way up to your shoulders...and let go of them... Now tighten your back and
shoulders... and release them... This one you'll like—tense your forehead, scrunch your eyes, and make a terrible, horrible face
with your mouth... and relax your face. Keeping your eyes closed, feel your body sitting very still and heavy.

Now breathe quietly, in... and out..., in... and out... Keep feeling your breath. As your breath moves out of your mouth, let other
air move into your lungs. While you're breathing in... and out— (You guys are the loudest breathers I've ever heard, can you hear
me still? Keep your eyes closed, and | want you to try to imagine something. This is hard. Breathe quietly, and imagine this.) Try
to imagine a very, very, very tiny version of yourself, maybe as big as a speck of dust. Try to imagine yourself that little. Let it sort
of float around on your breath. Right in front of you. Breathe out and let that little-tiny-speck-of-dust-size-of-you just sort of float
on that air. This time, breathe in that air and breathe your self in with it, into your lungs. (A student: Oh, awesome.) In your
lungs, imagine that you are in a tiny little boat, that little tiny you, and start traveling through your veins and your arteries. (Can
you imagine that? Just feel it. If you're moving your body too much, your brain will have trouble imagining this, so just keep your
body still.) Let that little tiny version of yourself keep traveling down your legs, and down your arms, keep breathing, but breathe
quietly. Can you let that little boat with you in it drift up to your brain? Your brain is processing more information right now,
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even when you are relaxed, than the fastest computers in the whole world. In fact, you are a lot smarter than any computer
anyone has ever built. [Giggling and comments.] I'd like you to try to notice the work your brain is doing, just very quietly.

In a minute | will count to six and you will open your eyes. One... two... three... four... five... six...
[Off-topic comments from Jonathan and Joey.]

R: Joey and Jonathan, we've already heard enough from you, I'd like to hear from everyone else about how that was. Real fast,
let's go around in a circle. Let's start with Erin.

Erin: That was weird.

R: Could you imagine any of it? Could you let yourself get that tiny? (Joey, interrupting: It makes you smarter.) Was that hard
to do?

Erin: No.
R: When you went to your brain, could you see the work it was doing?
Erin: No.

R: You didn't have any kind of imagining about what it was doing? Did any of you have any kind of imagining when you were in
your brain?

Joy: One part of each area was full of file cabinets and the other part had a super, super, super smart computer, and each part, one
for math, one for dreams one for jokes, so on. They were all full of ideas and they're practically bursting. And the boat | was in
was a glass-bottom boat.

Whet: | had a big purple blob, it was my brain working a computer. The boat | imagined was a little rowboat. It ran in the blood.

It was brown.
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Shannon: | imagined a big thing and | was little and | was in my boat in my blood and my boat was blue, | don't know why it was
blue. [Kids giggle about the color.]

R: Your brain does that for you, it's going to make images. I'm not going to say, ever, in any of these visualizations, "Get in a blue
boat,” or "Get in a brown boat." You can make yourself those things. Your boat is going to look like your idea of a boat. Those
ideas that you have in your mind are special, those are unique to you. You are the only person who, when you hear "boat,” thinks
up a blue rowboat or a glass-bottom boat or... There may be someone else in this room who has a similar boat, but there's no way
of predicting it. You can't sit there and guess which people in this room are going to have blue boats, and neither can I.

Jenny: | was in a black boat on a red sea, and | was going to a far-off place. | went looking for it, and | found it in my brain. It was
weird.

[Off-topic comments from Jonathan.]

Adrian: | saw me traveling through these roads on my boat, and my boat was like a steamboat. When | got to my brain it was like
I saw all these gears working together.

Graham: Not anything really. [He had spent the visualization time wiggling and muttering under his breath.]

Christine: My boat was dark blue and it had these pink polka dots on it. | had a rowboat, | had to row backwards because there
was this waterfall the other way. It started getting really windy and I fell in. | swam and got back on it. It was pretty high up, on
a mountain type thing. And then when | got up to my brain it was kind of like Adrian's was, it had all these gears working in it.
Joey: My boat was a pulsing blood-cell submarine. It was red. (Another student: Sick!)

Joy: Mine was a glass submarine. (R: Glass-bottom?) It was all glass. (Joey: Bulletproof?)

Jaime: |'was in a green boat. It was strange, when | was going through my body there were all these posts, it was like there were

these boxes with men in them with walkie-talkies. When | got up to my brain, it was file cabinets. A guy would open the file
cabinet, check it over, and start talking through the walkie-talkie.
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R: The next thing we need to do, we have twenty minutes, you need to think of something that's very vivid and very fast and get
started.

1.2 Transcript of Guided Visualization with Betsy's Class

Relaxation Exercise

You have an extra-short time today, unfortunately. You could come in after you finish your jobs and do a little bit of finishing up.
(Evelyn G: | have to go somewhere. R, to Evelyn G: Then just do something really, really fast for your art project. These are
supposed to be fast projects anyway, they're not supposed to be sit-and-agonize-over-them projects.)

I'm working on my master's degree in architecture, and when you do that, you write a book about something, usually with lots of
pictures in it. What your art projects are going to be are the pictures in my book. I'm not going to use all of them. (Justin: Only
the good ones, right?) It's hard to define what a good one is. It's going to be ones that make sense for different parts of it. What
we are going to be doing them about is a whole series of guided visualizations.

Have any of you ever meditated? Do any of you have parents who meditate? (Several students: Yeah. Maybe.) We're not going
to be doing that. (lan: Are we going to do those little circle things? Tarot cards?) Tarot cards? No, we're not going to do tarot
cards, sorry. In a way we're going to do something a little related to those two things. What happens when you do a guided
visualization is that you give your brain a chance to get very, very, very relaxed. When your body is totally relaxed and your brain
is relaxed and you don't have stuff that you have to think about, it gives your brain a space to think about other kinds of things in
new and creative ways. You know at night when you dream, and your dreams are really bright colors and really exciting, they're
really more interesting than the things you can just think up during the day. (Evelyn G, pointing at Lecia: She has a stress card)
Are you under stress at the moment? (Lecia: Yeah. Evelyn: 1 am.) Evelyn is not going to be under stress in a moment because
what we're going to do is:

We're going to sit so we're not touching our neighbor, and we're going to close our eyes. As you sit comfortably with your eyes
closed, feel the weight of your body where it touches the floor... Try to imagine the shape of you where you touch, where it
spreads out a bit. Let yourself spread out a bit more. Without moving the outside of your body, tighten all of your toes... And
now relax them. Tighten your legs and feet... and relax them, letting go of all the tension in them... Now tense your fingers into a
tight fist...and tense all the way up your arms, up to your shoulders...and relax them... Now tighten your back and shoulders... and
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release all the tension in them... Tense your forehead, scrunch your eyes, and make horrible faces with your mouth... And relax
your face. Keeping your eyes closed, feel your body sitting very heavy.

Breathe quietly, in... and out... and in... and out... Keep breathing in... and out... Try to imagine a little tiny version of yourself,
floating on that breath that you're breathing in and out. Just a little tiny you. About as big as a speck of dust, just floating around
on that breath. This time, as you breathe in, breathe in that little speck of you, right into your lungs. Once you are down there in
your lungs, get into a little boat. (lan, close your eyes, please, and relax.) Try to imagine your tiny self in a boat, traveling through
your arteries and your veins, that's pretty hard, just picture a little tiny person in a boat. (Evelyn G: I'm not me.) If it needs to be
somebody else, but you want to be able to see through those eyes, too. Travel through your body down to your toes, back to your
heart... out to your fingers, and back... and now to your brain.

When you get to your brain, notice that your brain is processing information. Even when you are completely relaxed, your brain
processes information faster and better than any computer anyone has ever, ever invented. Let yourself notice the work your brain
is doing.

I am going to count to six and you will open your eyes. One... two... three... four... five... six...

Who could not even imagine floating? Lecia, was there any piece of it where you could imagine yourself, could you get inside
your brain at all?

Lecia: No. (R: Do you feel calm and relaxed, did your body feel pretty heavy and solid to the floor?) No. (R: What does your
stress tester say?) It said stressed. (R: At the end, you're still stressed. | guess you didn't relax too well.)

Katie: | would think it would say calm.
lan: | don't think it works.
Evelyn G: | got calm.

R: Did any of you imagine yourselves in the brain?
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Colleen: Yeah, but it was hard.

Brooke: Well, | was imagining a little magic carpet, it was going through this big noodle, and | saw digits going on and answering
guestions and stuff.

R: Can you think of a way you could show that, in a really fast art project? You'll have seventeen minutes. What would be a
really fast way you could show that, maybe not just flat as a picture, but make it 3-d. As you're sitting here, listening to other
people talk, start to think about ideas that might work, what you could make the magic carpet out of, whether you would want to
write on a piece of paper for the ideas, how you could begin to structure it. We've got wire and pipe cleaners and lots of different
colors and types of toothpicks and straws. (A student: Do we have to make us?) You don't have to make you, you could make
any part of this. You could show the boat, the trip, how your brain was working, what you saw, or you could show yourself
seeing.

Colleen: Mine wasn't really quite a boat, more like a carpet or something.

Evelyn G: Mine was a canoe without any paddles.

Evelyn T: Mine was a sailboat.

Katie: | had wings. | saw the shapes, when you said veins | saw the round side of veins and when | saw my shoes [inaudible] and
when | got to my brain it looked like a piece of brain coral, it had all these weird colors.

Evelyn G: My brain looked like little doubles floating around in the air and they had answers to problems.

Justin: It was neat in mine. The first one | didn't get any picture, | was imagining it, but | didn't get any. Then | imagined when |
got to my brain it was wire-y.

lan: My brain looked exactly like a person's brain really does. (Another student: Have you seen a real brain?) Yeah, I've seen a
real brain.

Colleen: 1 was floating on a pencil through my brain. My brain looked more like a picture than a brain.
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Evelyn G: Could | do the outside of my brain?
R: If that's how you experienced it, was from outside, then you could do it from outside.

Evelyn G: | went inside. | saw outside, but | went inside.

R: Basically what you're going to show here is what you feel is the most important thing for you to show. OK? So that is entirely
your decision, | cannot make that for you.

Justin: I'm going to make a model of my brain.
Colleen: Does it have to be in your brain?

R: No, if your main experience was something else, go ahead and do that.

17



1.4 Discussion of Results

120% 7.00
100% - 6.00 -
5.00 -
80% - 4.00
60% - 3.00 - -
. 2.00 -
40% 100 4
20% - 0.00
0% Exercise 1 Average
Exercise 1 Average
@ Girls Dimensionality B Boys Dimensionality B Girls Colors
@ Girls 3-d W Boys 3-d @ Girls Relief W Boys Relief Hl Boys Colors O Girls Materials @ Boys Materials
Graph 1.1 Use of Three-dimensions and Relief Graph 1.2 Dimensionality, Colors and Materials
(Relaxation Exercise) (Relaxation Exercise)

Overall, the responses to the Relaxation Exercise were among the most three-dimensional of any set of visualization responses
throughout the ten exercises. Every boy made a three-dimensional project, and four of the eleven girls present for this exercise
did so. Thanks to the use of relief by six girls, the average dimensionality score for the eleven girls present was 2.64, which was
one of their three highest scores during the study. (During the second and fifth exercises, six of the twelve girls present made
three-dimensional projects and four of them used relief, resulting in a very slightly higher score.) The average score for the ten
boys present for this visualization was 3.00, a level they achieved during only one other exercise. The use of colors and of
materials scored very high as well—second place for both overall, with the boys achieving their highest scores and the girls
scoring their fourth highest.
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It is notable that every girl used paper or cardboard as the base for her work, whether it then became three-dimensional or not
(four girls created three-dimensional projects on their flat base). One boy began his three-dimensional project on a shoebox lid,
and another based his in a shoebox. All the remaining boys made completely three-dimensional projects.

One pattern that emerges here is the production of similar responses—projects that look quite a bit alike because students have
selected the same materials or have reproduced images described in the visualization. For this exercise, three girls in Pat's class
made similar drawings of a river of blood with a small boat (two have relief, one does not) placed in the river. Two projects,
made by boys in Betsy's class, are similar tubular structures made of pipe cleaners (one has a paper boat and figure inside,
implying that it may be intended as a blood vessel—neither boy gave any explanation of what he saw or intended). Altogether, of
the twenty-one pieces of art made following this visualization, ten show boats and/or rivers, six show brains as blobs or masses of
circuitry, and three show brains in a manner that reflects process.

In both classes, children spontaneously noted that the boat they traveled in through their body was of a specific color, material,
and type. Their descriptions included a glass-bottom boat, a little brown rowboat, a blue boat, a black boat, a boat "like a
steamboat," a pulsing blood-cell submarine, a glass submarine, a canoe without any paddles, and a sailboat. One traveled in her
body on "a little magic carpet,” one "had wings," and one found herself "floating on a pencil." In examining the art that the
children produced in response to the visualization, we see that many of the pieces can be considered literal representations of
what the children said they had seen—thus we could describe them fairly as visual descriptions of their mental images. Keep in
mind that the children had only fifteen to twenty minutes to work on these projects; they had to work fast in order to share what
was in their heads. These are sketches, really, whether in two or in three dimensions.

Several of the responses moved substantially beyond the words used in the exercise or in my instructions to the children. Notable
among these are Jaime's response, which shows little men with walkie-talkies communicating between his brain and "posts” in his
body, and Adrian's response, showing "gears working together" in his brain. Both of these projects are unusually well crafted and
complex, as are the projects of three other boys—Sean's tubular pipe-cleaner structure with a boat inside, Joey's pulsing blood-cell
submarine, and Graham's origami boat with a clear acetate floor. Among the girls, only Evelyn T produced work of the quality
and complexity that these boys attained.
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1.5 Gallery
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Figure 1.7 Evelyn T

Figure 1.10 Jaime

Figure 1.8 Graham

Figure 1.11 Jenny

Figure 1.12 Joey
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Figure 1.13 Jonathan Figure 1.14 Joy Figure 1.15 Justin

Figure 1.16 Katie Figure 1.17 Lecia Figure 1.18 Sean
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Figure 1.19 Shannon

Figure 1.20 Taylor

Figure 1.21 Whet
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Exercise 2: Creative Thinking

2.1 Overview

"The creative process cannot be summoned at will or even cajoled by sacrificial offering. Indeed, it seems to occur most readily
when the mind is relaxed and the imagination roaming freely.” (Kline, 1955)

The idea that creativity can be encouraged or invited or stimulated or taught was the seed for my research. Overlapping and
sometimes contradictory descriptions of the creative mind by Arnheim (1974), Bruner (1979, 1987), Duckworth (1987), Brittain
(1979), Brittain and Lowenfeld (1982), Martin Gardner (1978), and Howard Gardner (1980, 1982) all stimulated and excited me. |
read that each of us is inherently creative, that we each have the potential to come up with fresh responses to problems, that
creativity is as important to the scientist and the mathematician as it is to designers and musicians, that the ability to function
creatively is essential both for ourselves as individuals and for society as a whole. It is in the creative response that new solutions
may be found for problems of all kinds.

As a teacher, | wanted to be sure that my teaching would bring my students to their own moments of creativity. Creativity is
generally noted for flexibility, novelty, abundance, and individuality. Programs, such as Odyssey of the Mind, have been
developed to help children practice creative problem solving. Studies indicate that creativity can be increased by jogging, being
in a relaxed frame of mind, or meditating. How might we measure creativity? | hoped that my students' creative responses might
be more colorful, use materials in a unique way, surprise me.

For this visualization | wanted to explore the concept of creativity with the students. What did they think about it? How did they
show it? As time progressed, would their increasing comfort with the guided visualizations and relaxation have an impact on
their creativity? This visualization is repeated later, the ninth in the series, so that we can compare students' use of colors,
materials, and dimensionality in their two explorations of the same concept.
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2.2 Transcript of Guided Visualization with Pat's Class

Creative Thinking

[Adrian explains to David and Shari what they missed the previous time: "We first relaxed ourselves and then we took a trip
through our bodies. Then we tried making a picture of what we experienced. It could be 3-d, 2-d, 1-d."]

The exercise today is called creative thinking. This one is a little bit different from all the other ones, because it's the only one
you're going to have to do twice. We're going to do it today and we're going to do it again, almost at the very end of doing all
these, we're going to do it again in four weeks, the same one. | want to see what changes over time in how you think about how
you think. Remember that | talked on Monday about what cognitive scientists are, the people who are interested in how your
minds work. All the different cognitive scientists out there have what they call models, but it's not little three-dimensional things
that they make, it's idea models, for what they think about how your mind works. I'm asking you today to think about what you
think about how your mind works. And I'll be asking you again after I've shared a lot of different cognitive scientists' models
with you during these things. Today I'm not going to share any, today I'm going to ask you what you think about it. After I've
shared a whole bunch of theirs I'm going to ask you again what you think about it, and I'm going to see if you've changed it, see
whether you still think the same way about your mind or whether you think differently about your mind.

Adrian: Are we going to draw or anything?

R: In the same way that we will every time, after we have the guided visualization, then we'll have an art project. So again, you
will want to think about how to convert what you experienced during the visualization into some sort of project.

Here we go. | want you to sit comfortably. You need to sit comfortably so that your body is not touching your neighbor. [Quite a
bit of time is spent settling the students down into appropriate spots.] Close your eyes and try to imagine that you are all alone in
a very dark place. Begin to breathe slowly and very quietly, out... and in... and out... and in... This time, as you breathe in, feel the
oxygen travel through your body to each muscle; as you breathe out, let each muscle release any tension inside it. Continue to
breathe quietly, in... and out... and in... and out..., not thinking about anything except your breath.
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Now, keep on breathing quietly and slowly, keep your eyes closed, and imagine that inside your brain the darkness is changing to
light. It might get brighter slowly, the way a day gets brighter before the sun comes up, or it might switch on suddenly. Notice
what color the light is. Does it have a sound? Your mind is not exactly like anyone else's in the whole world. You think about
things in your very own way. Take a minute of clock time, equal to all the time you need, to think about what is unique to you
about your thinking. | want you to remember a time that you had an idea that you or someone else noticed was special. How did
your mind think about it? [Pause.] Now let yourself notice the light coming through your eyelids. When you feel ready, quietly
open your eyes.

I have a question for all of you. What did you notice is special about your mind? When you are feeling especially imaginative or
creative, what is it that happens inside?

Shari: | feel happy. I feel like I might never do this again.
Jonathan: When | think about baseball, | feel terrific. [Laughter.]

R: What I'm asking you here is that almost anything can be creative thinking. Whoever invented baseball thought very
creatively.

Joy: I'm making a present for my mom for Mother's Day. | feel happy when I'm working on it.

R: When you're feeling good about how you're thinking and what you're doing, and you're doing something that is really
creative, what process is it that's going on in your mind?

Jaime: My head hurts when I've been thinking very hard.
Shari: | get tired if | work a long time, and | feel I'm going to fall asleep.

R: When | asked you to take that time during the visualization to think about how your mind worked, did you think of
something, any of you? (Several students: No.)

Jaime: A lot of how I think is weird, it just happens.
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Joy: My brain is under a clear cover, a purple glob under a clear cover, attached to the clear stuff are wires, covered wires. They
end up with their ends uncovered at the very top of it. That's where the ideas go out, the ideas go to the ramp area and so on.

R: So you have different areas in your brain, Joy?
Joy: Yeah, | have different areas, and once an idea comes, it goes out.

Adrian: When you said about the creative, | thought my brain would be working much, much faster than it would be at any other
time.

Jaime: When we thought of one time when you thought you were thinking really creatively, it was really strange. | actually
wasn't thinking creatively. What went through my mind was something that happened when | was a baby. [He tells a story
about washing his hair.]

Jonathan: [Talks about baseball cards and getting rich.]

R: Let me ask some specific questions, | want to go around and have every single one of you answer.

Shari: Well, I'd like to tell you what my brain looked like. It looked like a miniature earth with a big room in the middle. When |
had to think of something a question popped up. And a fire started, and it started burning the question down, either burning a
short while if I knew the answer, or it took a long time to go out for when I'm really thinking hard. And then after the fire burns
out there are little sparks that fly out and travel through tunnels and that leads to my mouth if | say it.

R: OK, everybody close your eyes. Think about what your favorite kind of tree is. When you think of that favorite kind of tree,
do you see that tree in your mind, is it a picture of a tree, is it a live tree that you know and love, or is it the name of a tree? That's
the first thing | want to know.

Adrian: First of all I think of the name, and then it turns into a picture of the tree.

Jenny: | already have the picture in my mind.
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R: You have the picture first. Fine. The first thing you guys need to know is that there are some cognitive scientists who believe
that everybody does it all in pictures, and some cognitive scientists who believe that everybody does it all in words, and some
cognitive scientists who believe that some of us have pictures and some of us have words. [Chorus of "That's right."]

Shari: | saw this big mountain and | almost ran into a tree, and then | found out what kind of tree it was.

R: Raise your hand if the first thing that went through your head when | asked you to think of your favorite kind of tree was the
name of the kind of tree. So: Shannon, Whet, Jonathan, Christine, Joy, Jaime. If you saw a specific live tree, raise your hand.
Jenny, Adrian, David, Graham, Joey, Erin, Shari, Joy. Some of you are doubling up. Stop a second, let's start this again. [After
some discussion, the categories seem to be as follows: Name first—Jaime, Joy, Jonathan, Shannon, Whet, Christine. Tree first—
Shari, Jenny, Adrian, Graham, Joey, Erin, David, Joy. Specific live tree—Joey, Erin, Adrian, Joy, Graham.]

Now | have another set of questions. | want you to close your eyes again. This time I'm going to ask you about the kinds of
signals your mind is sending, inside of itself. On Monday, some of you talked about having little men with walkie-talkies in your
brain, some of you talked about wires, some of you talked about your brain as a big blob. What | want to know today is: When
your mind is sending signals around, what are they like? What's another way of thinking about those signals?

Adrian: Mine is that it sends numbers and letters: if it's sending information in words, it sends letters, like when I'm talking it
sends letters; when I'm doing math or something, it sends numbers, it also sends numbers to make my legs move.

Jonathan: My kind of signals are like what coaches use. [Shows body signals used by baseball coaches, explains that it isn't the
same as sign language.]

Joy: Mine is wires, sort of like an upside-down tree with a very stubby stalk, more like a spiral of wires.

Christine: My brain is like a little paper airplane, it unravels and delivers a message or it doesn't. If it's going to go to this side of
the body it comes out that side [shows opposite sides], it goes out of a little slot.

[Discussion of ways to put her idea into practice.]
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Whet: | have a picture of my brain. There's a red background inside my brain with red laser shots traveling very, very fast.
Shannon: | thought of a rabbit carrying little slips of paper, into the places.

Jenny: Mine was a bird calling out, telling me what to sing and stuff.

Adrian: [Describes how he will put his letters on wires.]

David: Window in the side of my face. | see ideas inside on the other side of the window.

2.3 Transcript of Guided Visualization with Betsy's Class

Creative Thinking

Today there's one different thing about what we're going to do from any of the other times. There are ten times we're going to get
together. This time, and the second-to-last time, in about a month, I'm going to be doing the same guided visualization with you,
not to be boring, but for a reason. This one has to do with how your mind works and how you think your mind works. One of
the things | want to find out, between this time and the other time, | will have been doing a whole series of things based on what
different cognitive scientists think about how minds work. Cognitive scientists are people who study the mind and come up with
ideas for how the mind works. What I'm asking you to do today is to think about what you think about how your mind works,
and then toward the end, after you know what a lot of different cognitive scientists think about how people's minds work, I'll be
asking you again to see if you still think the same about how your mind works, or if it changes a little bit.

Sit in a comfortable position. Close your eyes and try to imagine that you are all alone in a very dark place. (A student: Are there
spider webs? R: There may be spider webs in your dark place, but there are not in my dark place.) Begin to breathe slowly, and
very quietly, in... and out... and in... and out... As you breathe in, feel the oxygen travel through your body to each muscle in
your body; when you breathe out, feel the muscle relax its tension. Continue to breathe quietly, in... and out..., not thinking about
anything except your breath.
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Now imagine that inside your brain the darkness is changing to light. It might get brighter slowly, the way a day gets brighter
before the sun comes up, or it might switch on suddenly. Notice what color the light is. Does it have a sound? Your mind is not
exactly like anyone else's in the whole world. You think about things in your very own way. Take a minute of clock time, equal
to all the time you need, to think about what is unique to you about your thinking. Remember a time that you had an idea that
you or someone else noticed was special. How did your mind think about it? [Pause.] Now let yourself notice the light coming
through your eyelids. When you feel ready, quietly open your eyes.

What did you notice is special about your mind?

Lecia: It was bright, very bright.

Evelyn G: | took my hands off. See, | was going like this, and | moved it away [shows how she moved her hands from her eyes],
so it was still light behind my eyelids, and | didn't know you were going to say that.

lan: The thing I thought was special about me was, all my brain did was thought about how to draw it, my hands thought about
what it would look like.

Dandridge: It was sort of neat.
Katie: [Inaudible.]

Evelyn T: The light was kind of orangy-red, it wasn't through my eyelids. (R: Did it come on fast or did it come on slowly?) Sort
of fast.

R: How about for the rest of you?

Brooke: The light was immediately light green, it came on really fast.

Evelyn G: At first it was the lights through my eyelids, then it changed, turquoise to green to blue.
Evelyn T: It went from red to light orange.

30



lan: Mine was all multicolored and then it turned to just white. There were birds chirping.

R: Does anybody else hear anything?

Brooke: | heard a humming sound. [Demonstrates.]

Colleen: You know what water sounds like when it boils?

Evelyn G: | heard wind through trees.

Colleen: I heard a piercing sound. [Screeches.]

lan: Kind of like my guinea pig.

R: When you think, when you're having a good idea, how does it feel? How do you notice that you're having a wonderful idea?
lan: | don't.

Brooke: Lots of times when you have an idea, it's already planned out for you.

Evelyn T: | get mine in bed, when | turn the light off.

Evelyn G: When | get my good ideas, sometimes | get that light | was talking about, and sometimes | have my eyes closed.

lan: Sometimes | think of something weird, then | think, "No way, | was just like kidding around," then... Hey...

R: When you have an idea, is it a bunch of words or a bunch of pictures? (Sean: Pictures.) Are they sounds? Somebody in Pat's
class had ideas they could feel with their body (A student: Yeah, that's what | had), like hand signals, they said it was almost like
sign language.

Justin: Mine is feelings.
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Evelyn G: Mine is usually sounds and pictures.

Colleen: Mine's a picture and then a sound of it.

Lecia: I say it to myself. (R: So you do words, but they're words out loud, not words silently.) Yeah.

R: Some people see words and some people hear words too. What I'm asking you to do is to try to identify what it is about your
thinking that is how you do it. Cognitive scientists are pretty sure by now that not everybody does it the same way. There are a
few people out there who really think everybody thinks in pictures, or everybody thinks in words. But there are only a few of
them. Most cognitive scientists by now believe that different people do it different ways. There are kinds of categories, clumps of
people who may do it one way or another way.

Justin: Can | do that again? | didn't get a really good impression.

R: Everybody close your eyes for a minute, and think about how you think. Try to remember yourself solving a problem. If you
were in OM [Odyssey of the Mind], how you maybe would solve a spontaneous problem. (Panicky voice: We didn't solve it!)
Not how you didn't solve the one on Saturday, how we do solve them, and we do solve them. When we're practicing and we
have a really easy time coming up with answers, or when | asked you to do your art project on Monday, most of you came up
with good ones really pretty fast. What was the process that you went through in your mind? Sometime recently that you solved

a problem that you feel good about.

[Very disorganized discussion, at first dominated by the upset that several of them shared about their failure to solve a problem
the previous week at the state OM finals. Then they start discussing how they want to show their particular ideas.]

lan: | need yarn.
Evelyn G: | need some tissue paper.

Dandridge: It's hard to make it three-dimensional, | was having rocket ideas, sort of like fireworks, just different.

32



2.4 Discussion of Results

120% 7.00
100% 4 6.00
5.00 -
80% - 4.00
60% 3.00
2.00
40% 1 1.00 -
20% - 0.00
0% Exercise 2 Average
Exercise 2 Average
@ Girls Dimensionality W Boys Dimensionality B Girls Colors
O Girls 3-d W Boys 3-d @ Girls Relief B Boys Relief W Boys Colors O Girls Materials O Boys Materials
Graph 2.1 Use of Three-dimensions and Relief Graph 2.2 Dimensionality, Colors and Materials
(Creative Thinking Exercise) (Creative Thinking Exercise)

In response to this visualization, half of the girls created a three-dimensional project, their highest number ever, tying with the

fifth exercise. Although the boys created a larger percentage of three-dimensional responses than the girls did, this was the boys'
fourth-ranked response. The average score for the twelve girls present was 2.58, and the ten boys dropped down to 2.85, so their

combined score was third highest overall. The average number of materials used was the highest ever, with the girls using a

greater number of materials than the boys used in any exercise. Color use ranked fourth overall, with the girls again using more

colors than the boys.

Four girls created three-dimensional projects that did not use a rectangular paper or cardboard base this time, although three did
use paper for their base in a way that fully integrated it into their design. Seven girls used unmodified panels of paper,
cardboard, or matboard as a base for their work; of these, not a single one became 3-d. Six boys used unmodified panels of paper,
cardboard, or matboard as a base for their work (of these, four became 3-d), while four did not use an unmodified panel as a base.
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One boy, Dandridge (absent for the first visualization), used matboard as the base for his spectacular 3-d response. Before he
made it, Dandridge said, "It's hard to make it three-dimensional, | was having rocket ideas, sort of like fireworks, just different
color lines."

Most of the verbal and visual responses from students in Pat's class related directly to questions | had asked: "When your mind is
sending signals around, what are they like? What's another way of thinking about those signals?" Adrian said, "Mine is that it
sends numbers and letters: if it's sending information in wordes, it sends letters, like when I'm talking it sends letters; when I'm
doing math or something, it sends numbers, it also sends numbers to make my legs move." Joy's description was also very
specific and vivid: "My brain is under a clear cover, a purple glob under a clear cover, attached to the clear stuff are wires,
covered wires. They end up with their ends uncovered at the very top of it. That's where the ideas go out, the ideas go to the
ramp area and so on." Joy's exuberant 3-d piece illustrates both that and her later statement, "Mine is wires, sort of like an upside-
down tree with a very stubby stalk, more like a spiral of wires."

Christine made a complex 3-d piece to illustrate her concept: "My brain is like a little paper airplane, it unravels and delivers a
message or it doesn't. If it's going to go to this side of the body it comes out that side [shows opposite sides], it goes out of a little
slot." Whet told us, "I have a picture of my brain. There's a red background inside my brain with red laser shots traveling very,
very fast." A few children had an eloquence to their verbal statements which was not matched by the details in their visual
responses, although they were consistent about the topic. Examples of this include Shari's description: "Well, I'd like to tell you
what my brain looked like. It looked like a miniature earth with a big room in the middle. When | had to think of something a
guestion popped up. And a fire started, and it started burning the question down, either burning a short while if | knew the
answer, or it took a long time to go out for when I'm really thinking hard. And then after the fire burns out there are little sparks
that fly out and travel through tunnels and that leads to my mouth if | say it." Her drawing is complex and interesting, but
doesn't appear to be closely related. Lecia's striking matboard cut-out head with a 3-d pipe-cleaner person in the brain appears to
be unrelated to her statement that when she has an idea she hears the words in her head.

Projects look less similar to one another this time than they did in the first exercise. Those few not showing aspects of how the
students think their minds work can be loosely grouped into responses to the idea of trees (there are four very different
responses) or to the idea of light (two responses show light bulbs). Sean'’s 3-d construction portrays a light bulb inside of a brain;
Taylor's mysterious construction may be intended to show light as well. Evelyn G shows a light bulb in addition to a tree. Many
students, including Shannon, Jenny, and David, directly responded—in both words and images—to the concept of words and
images. Shannon said, "l thought of a rabbit carrying little slips of paper, into the places," and she made a collage of toy animals
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holding recipes. Jenny drew exactly what she described, "a bird calling out, telling me what to sing." David, responding both to
the idea of a tree and to the idea of having ideas, created a 3-d version of what he had imagined: "Window in the side of my face.
| see ideas inside on the other side of the window." These projects are literal to the images in the students’ minds, not to images
specific to the guided visualization.

Unlike most others, Jaime's verbal response—"When we thought of one time when you thought you were thinking really
creatively, it was really strange. | actually wasn't thinking creatively. What went through my mind was something that
happened when | was a baby"—doesn't seem to match what he made; instead, his beautifully constructed 3-d project again shows
little men, this time outside of tall paper boxes, holding objects made of coated wire. This may have been a continuation of his
project from the first visualization, as his description the first time included the idea that "when | was going through my body
there were all these posts, it was like there were these boxes with men in them with walkie-talkies." His project for the first
visualization appeared to be based on a portion of his vision related specifically to his brain, while this project seems based on his
description of the men with walkie-talkies. He may well have decided to create a second model based on the first visualization,
rather than on a vision that he had (but did not discuss) during the second visualization.
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2.5 Gallery

Figure 2.1 Adrian Figure 2.2 Brooke Figure 2.3 Christine

Figure 2.4 Colleen Figure 2.5 Dandridge Figure 2.6 David

36



Figure 2.7 Erin Figure 2.8 Evelyn G Figure 29 Evelyn T

Figure 2.10 Graham Figure 2.11 lan Figure 2.12 Jaime
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Figure 2.13 Jenny

Figure 2.16 Justin

Figure 2.14 Joy (Side) Figure 2.15 Joy (Top)

Figure 2.17 Katie Figure 2.18 Lecia
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Figure 2.22 Taylor

Figure 2.23 Whet

Figure 2.21 Shari
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Exercise 3: Kinesthetic Learning

3.1 Overview

The third through the eighth exercises have a range inspired by Gardner (1983) in an order inspired by Bruner (1973). As |
explained in the Introduction, | was fascinated by Gardner's theory that each individual has a unique blend of intelligences, or
ways of knowing or learning. My reading of Bruner convinced me that there would likely be an order in which these might
emerge in a person. It seemed possible to me that my students, at nine and ten years old, might not yet have developed certain
intelligences to the point that they could grasp information that | planned to present about these ways of knowing. So as not to
introduce developmentally inappropriate material early in the sequence, | ordered the exercises beginning with ways of knowing
and learning that are known to be present even in the very young.

This exercise, on kinesthetic learning, relates to our first year of life, when we learn to reach for objects, learn to walk, and begin to
develop skill in controlling our muscles with our minds. | wanted to bring to the students' attention an awareness of how they
learn new physical skills and to help them see their imagination as a potential aid in learning new skills. | patterned this
visualization after an exercise of Murdock's entitled "Use Your Imaginary Body." Before starting the visualization | engaged the
children in a brief discussion of "one minute of clock time," a phrase that | borrowed from Murdock, who in turn borrowed it
from Jean Houston (1987). (This discussion is transcribed below, at the beginning of section 3.2.)

Because the kinesthetic intelligence develops very early in life, | was sure that the students would be able to understand the ideas
presented in this exercise, and | hoped that this understanding would build a platform for comprehending the idea of many
separate intelligences. | expected that the idea of imagining themselves doing a new activity well, and then in fact being able to
do that activity better, would be intriguing to them. As well as focusing on the control of mind over body, | hoped that they
would also be able to focus on the difference between mind and body.

During this exercise, unlike the previous two, the light was left on and the participants were asked to stand so that actual physical
movement during portions of the exercise would be possible.
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3.2 Transcript of Guided Visualization with Pat's Class

Kinesthetic Learning
R: Last time you may have noticed that | used a phrase, "one minute of clock time." Did any of you wonder what it meant?
Adrian: | thought that meant we were supposed to think it over real quick.

R: Here's what happens. How long is a microsecond, does anybody have any idea? (A student: A zillionth of a second?)
Something around there. In a microsecond your brain can process millions of images, so in a minute, how many images do you
think your mind can process? [Lots of numbers are mentioned, ranging from zillions to googles.] So when | give you a minute of
clock time, I'm really giving you enough time for your brain, if it's feeling relaxed and calm, to make up a whole huge long story,
or think up four hundred answers to whatever the question is, or just have an incredible number of different responses to what
I'm asking you to think of, not just one idea. If you think about one idea, pretty much you'll end up having only one idea, but if
you just leave your brain alone with one idea sort of sitting there on the edge of your mind, your mind can create billions of ideas.
So that's what the clock time is for. 1'm going to be using clock time a lot during visualizations. | just wanted to clear that up in
case any of you wondered.

The guided visualization today is called Kinesthetic Learning. Have any of you ever heard the word "kinesthetic" before? The
kinesthetic sense is our "imagined muscular sense of our body." We can take advantage of that—Ilet me give you some examples

and then see if it starts to make more sense to you.

When a baby is learning to walk, they watch other people... [Lots of restless behavior.] Should we do some breathing to settle
ourselves before we have this conversation, would that help? Close your eyes and breathe in (quietly, Joey), and out...

How many of you have a younger brother or sister? (Jonathan: | got an older.) I'm asking about younger for a reason. If you
have a younger brother or sister, have you noticed anything while they were learning to walk? Did you notice what age they

were when they were learning to walk, for instance?

Joy: Mine hasn't learned yet.
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R: David, how long ago did Ginny learn to walk?
David: | know it was sometime when she was one.

R: Do you remember while she was learning to walk, do any of you remember your younger brother or sister learning to walk,
do you remember what it looked like?

Joy: My sister thinks that she can just stand up and take off.

R: Joy, very good description. Why do you think she thinks she can get away with doing that? (Joy: Because she doesn't know.)
No, she does know something, what does she know about how other people walk? (Joy: They just stand up and take off!) So
what's she doing? She's thinking that she's like other people that she's watched, and that she can do it just their way. Now, if a
child has no older brothers and sisters and doesn't know any other little kids who are just learning to walk and they only know
grownups, sometimes they don't get the idea quite so fast that they can learn to walk because they don't identify themselves with
someone else who's small who's walking, but if you're the younger sibling of an older child who walks, you see that older child
walking, you think to yourself, "That could be me," and then you just do it.

How about when you learned to ride a bicycle? Do you remember learning to ride a bicycle? Do all of you know how to ride
bicycles? Raise your hand if you know how to ride a bicycle.

Jaime: | just learned a few weeks ago.

R: Jaime, since you're the most recent, what do you go through learning to ride a bicycle, could you tell us about it?

Jaime: For along time | thought | couldn't do it, so then once | just got up on the bike and | went.

R: And after you could do that. you could always do it, right? Now what if, before you'd ever gotten on a bike all those times
when you didn't think you could do it and you fell down, you pretended that you could do it, and you fantasized about doing it,
and you watched somebody else do it, and you felt inside your body the feelings that you know now you need to feel on a bicycle.
You know how you balance, you know how the bike really does hold you up off the ground and you don't just go flop over

sideways right away or anything? What if you could feel those feelings in your body before you ever rode a bicycle? Could you
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ride a bicycle faster if you did? [Interruption to deal with open glue bottles.] When you managed finally to learn to ride a bike,
those of you who ride bikes, can you imagine, now that you know how to ride a bike, not knowing how to ride a bike? Just
forgetting? Do you think you could just forget? (Several students: No.)

Adrian: | can if it was from a long time ago, if | didn't ride a bike for the next three or four years, the next time | got on | probably
would at first have trouble, but then I'd remember how.

R: Well, | got a new bicycle recently, and | hadn't been on a bike in ten years, but when | got on that bike every single muscle in
my body still knew exactly what to do. My mind might not have remembered how to ride a bicycle, but my body sure did. If |
was worried about whether | remembered how to ride a bicycle, | could have sat down and closed my eyes and thought to myself
about how it feels to ride a bicycle, imagined riding a bicycle, opened my eyes, gotten on a bicycle, and done it. No problem,
because that's a kind of learning that your body knows how to do.

Today I'm going to give you the experience of trying that, not on a bicycle. | want you to stand where you are, move your chair
back a little to be out of the way. [Lots of classroom movement.] Close your eyes, stand up straight, on both your feet with your
feet a little bit apart from each other, just so you've got all your weight balanced really well over your feet. Close your eyes.
Breathe deeply and quietly, in... and out... Now open your eyes. [Some students are upset that I left the lights on; | explain that
we're going to need them.] | want you to raise your right hand out like this [demonstrating] and look at your thumb. Your hand
should be about eye level. Focus your attention on your thumb. Keeping your feet still, move your arm around to your right,
keeping on looking at your thumb. Move it as far to the right as you can. Now mark a spot on the wall—look at where your
thumb is on the wall, and remember that exact spot.

Now you can move your arm back to the starting position, you can put your arm all the way down. We're going to do it just with
our eyes this time. This time, look around with your eyes, as if you were following your thumb. Imagine that your arm is out in
front of you and follow your imaginary thumb, all the way around, to a spot that's a little bit farther than where you were able to
go with your real physical thumb, and mark that spot.

Now come back to center. Keep your feet still. Relax; stand still, please. Breathe deeply. This time we are going to do the
exercise with our kinesthetic body. That time all you had was an imaginary arm. But you were still looking around with your
eye, as if you had your thumb right out in front of you. Any skill you practice with your kinesthetic body is learned by your
physical body. You may even feel your muscles moving as you do this exercise, but you won't be consciously moving your
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physical body. You won't be trying to move your physical body, you'll just be imagining your physical body. Close your eyes.
Lift your kinesthetic right arm. This is not your physical right arm, this is your imaginary right arm. Get a sense of your
imaginary right thumb, imagine where it is, and begin to move your imaginary right arm around to the right as far as you can go.
Just imagine it. You go past the first spot you marked and past the second spot you marked, and mark a spot on the wall with
your imaginary right thumb as far as you can go. Now slowly bring your imaginary body back to the starting position and lower
your imaginary arm. Open your eyes.

Now we will repeat this exercise with your physical right arm. Take a deep breath, lift your physical right arm to eye level, rotate
your right arm all the way around to the right. Go as far as you can go without straining, keeping your feet still. Mark a spot on
the wall. Now bring your arm back to starting position and notice how you feel. (Jaime: Ouch. Joey: | feel goooood. Joy: |
could go even farther!) How many of you could go farther this time than you could earlier? Every one of you. [Lots of comments
about the spots they got to.]

I have a question for you. What other skills can you imagine improving through imaginary practice?

Adrian: | could imagine my bicycle riding getting better, and when | caught balls, I'd be able to get better. If | pretended that
something was coming, I'd pretend I'd get better at catching.

David: I'd get better at pogo ball.
Jaime: | could get better at aiming with a slingshot. | could get better at video games.

Shari: | could get better at horseback riding. | could imagine that I'm riding a horse, trotting, | could post him [showing it
physically].

Jonathan: I'd get better at my hitting in baseball. After the game I'd always think of me hitting a home run out of the park.
Whet: Same thing, I'd imagine myself hitting a homer.

Joy: I'd get better at art.
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R: When you think about getting better at art, what is it that you would like to be better at? [Joy shows with her hands and
describes making a craft project for a gift.] You want your hands to do exactly what your imagination tells it to? Kinesthetic
imaging is something that you can use to get better at all kinds of things you do, not just sports. Sports are a great one for
learning that you can do kinesthetic imaging, but in fact, you're absolutely right, Joy, that you can use that skill, that imaging skill,
all by your very own self, in bed at night while you're falling asleep, to get really good at anything that involves you doing
something with any muscles in your body. You can learn to make your eyes move faster across a page to read faster, you can
make your little tiny muscles in your fingers do very subtle little careful things, or you can make big muscles in your body do
things.

Christine: 1'd get better at volleyball.
Jenny: I'd get better at running.
Erin: I'd get better at basketball.

R: What is it about basketball that you'd get better at—throwing baskets, jumping, or tricking people, or what? Well, those are all
parts of basketball, right? (A student. Fancy moves. Erin: All around.) It does help to break it down into little chunks, it helps a
little bit if you think about the piece of it like the connecting with the ball if you're trying to hit a home run, or the way your feet
leave the ground while the ball is leaving your hands while you're making a basket. So that you just take that little tiny piece of
the action and you imagine it going exactly the best possible way. You can do it with every single tiny piece of a game. In a series
of different imaginings or even in one imagining, but it's good to visualize each little tiny piece.

Here's what | need you to do. Close your eyes... [Complaints of "Oh, no, again..." from students.] Yup, this is the last time today.
Close your eyes and breathe deeply. Think about the skill you would most like to improve. Take a minute of clock time to
imagine yourself doing this thing in precisely the way you wish you could do it. Every detail. (Adrian: What happens if you
have two or three things?) Pick one, just pick the first one that pops into your mind, and take all sixty seconds for it. Here we go.
[Sixty-second pause.] When you feel ready, open your eyes.

Shari (dreamily): 1 won first place in the horse show.
Jonathan: [Shares his baseball fantasies.]
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R: We don't have time to hear what everybody wants to improve. What I'm going to ask you to do today for your project (we
only have fifteen minutes left) is to find a way... This is hard, I'm not asking you to show what you just imagined, I'm going to
ask you to find a way to express the relationship between your kinesthetic body and your physical body. | want you to do an art
project on the relationship between your kinesthetic body and your physical body. Go for it. [Some start working, some express
total confusion.] It's the same kind of projects it has been. You can make a picture or a model or whatever, but what I'm asking
you to do it about isn't you hitting a home run, or forty home runs, or anything like that, but is in fact that difference in you
between you being a physical person—we're all here in our bodies, right?—but when | asked you to close your eyes and think
about you doing something, that person who was doing it was not your body that is here right now, that person who was doing
that in your mind was your Kinesthetic body. That was your imaginary body. What's the difference between your imaginary
body and your physical body? How would you want to share that idea? This is a chance to think about the relationship between
your body and your mind.

3.3 Transcript of Guided Visualization with Betsy's Class
Kinesthetic Learning

[By accident, the tape player was not turned on during the first part of this exercise. Because | was concerned about the extra time
the exercise had taken with Pat's class, | stayed closer to my original plans the second time around. What follows is what | had
planned to say.]

Last time you may have noticed that | used the phrase "one minute of clock time." | was surprised that none of you asked about
it, but | thought I should explain it today anyway. Your brain processes millions of images in microseconds, so when | give you a
minute to visualize something, you have plenty of time to see lots of things, even very complicated things which it might take
much longer to say or to illustrate. We'll be using clock time again today during the guided visualization.

The guided visualization today is called Kinesthetic Learning. The kinesthetic sense is our "imagined muscular sense of our
body." We can use this image of our body to learn something new. When a baby is learning to walk, they may do it faster if they
watch someone else walk, imagine that they are walking, and then try it themselves. When you learned to ride a bicycle, you may
have used your kinesthetic sense to feel how to hold your body and tilt for curves, or you may have fallen loads of times before
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your body felt what it needed to do. If you did it well on practically your first try, your kinesthetic body probably was helping
you.

Today we'll begin the visualization standing where we are. Close your eyes for a moment... Breathe deeply in... and out... Now
open your eyes. Balance your weight evenly on both feet (move them a bit apart if you need to), and breathe quietly. Raise your
right hand to eye level, and focus your attention on your thumb. With your feet still, move your arm around to the right, looking
at your thumb, and see how far around you can go. Don't strain yourself. Now mark an imaginary spot on the wall where you
have turned, and bring your arm back to starting position.

Now we're going to repeat this exercise without moving our arms, using only our eyes. Without lifting your arm, move your
head around again to the right, leading with your eyes, and mark an imaginary spot on the wall. This spot will probably be
farther than the first one you marked with your thumb. Now come back to center. Relax and breathe deeply.

We will now do this exercise with our kinesthetic body. The kinesthetic body is our imagined muscular sense, or imaginary body.
Any skill you practice with your kinesthetic body is learned by your physical body. You may even feel your muscles moving as
you do this exercise, but you won't be consciously moving your physical body.

Now close your eyes and lift your kinesthetic right arm. This is not your physical right arm but your imaginary right arm. Now
get a sense of your imaginary right thumb, and begin to move your imaginary right arm around to the right as far as you can go.
You go past the first spot you marked and past the second, and you mark a spot on the wall with your imaginary right thumb as
far as you can go. Now slowly bring your imaginary body back to starting position and lower your imaginary arm. Open your
eyes.

Now we will repeat this exercise with your physical right arm. Take a deep breath and lift your physical right arm to eye level,
and rotate your right arm all the way around to the right. Go as far as you can go without straining. Mark a spot on the wall.
Now bring your arm back to starting position and notice how you feel. Did you move farther this time than you did at the
beginning of this exercise?

[In the unrecorded discussion that followed the visualization, | asked students, "Could you move farther?" and
"What other skills can you imagine improving through imaginary practice?" Toward the end of the discussion, | discovered the

not-turned-on tape recorder and turned it on. Some students were surprised that | was recording the visualizations.]
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Evelyn T: Why were you recording us?

R: I have to keep track of what the differences are between the kinds of things that we say here and the kinds of things that Pat's
class says. When | go back and look at your art projects, it helps to be able to say, "Oh yeah, so-and-so said this," and then | know
something about the relationship between the projects you made and what you were saying.

Close your eyes and breathe deeply. Think about the skill you would most like to improve. Take a minute of clock time to
imagine yourself doing this thing in precisely the way you wish you could do it, in every detail. (Evelyn G: Can it be anything?)
Umm, anything that you can do with your kinesthetic mind for your physical body. [Sixty-second pause.] When you feel ready,

open your eyes.

For your project today, | want you to find a way to express the relationship between your kinesthetic body and your physical
body.

lan: Impossible! That's too hard.

Justin: There is no relationship.

R: Between your kinesthetic body and your physical body? How about when we did the spot together? When we were doing
the imaginary spots on the wall with our imaginary right thumbs, what was the relationship between your kinesthetic body and
your physical body?

Justin: None.

lan: You were both moving your arms.

R: No, when you guys were doing your kinesthetic body, | did not see any arms going around. | saw some bodies rotating a little
bit...

Katie: | did feel my arm heavy, like it was in the air.
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Lecia: Mine too.

R: ...but those arms were not up. My eyes were open, and your arms were not up.
Katie: They weren't?

lan: They feel like it.

Katie: It felt like it was tired, up like that.

R: Your arms were not up. Your kinesthetic arms were up, and we know that your kinesthetic arms were up because later, when
I had you do it again with your physical arms, you were able to rotate much farther than you had been able to before. (Justin:
Yeah.) But your kinesthetic arms and your physical arms are not the same thing. Learning it with your kinesthetic arms gives
you a chance to do it with your real arms later, but you were not doing it with your real arms. | want you to think about that
relationship between your imagined body and your physical body, and | want you to find a way to express that.

Katie: Like last time | said that I could feel things, | could feel the weight and...
Justin: I'm not sure that | could do that.

R: Here's my physical body, OK? My physical body is here, but | can be thinking about something else, right? And even if I'm
sitting here and I'm thinking about swimming, say I'm thinking about swimming extremely fast and doing my arms and my kicks
in the right sequence and my breaths all coordinated properly which I always had trouble with... [More about swimming.] Well,
I can sit here, and my physical body is here, but my mental body, | can sit here and | can be like you were with your eyes closed
just now. Were some of you doing something with your minute of clock time?

Justin: Yeah, but | was right here. (R: You were doing something that was right here, what were you doing?) Imagining. (R:
You were imagining yourself imagining even better than usual? | see, OK.)

Evelyn G: See, you know when | was talking about, | decided, | would make a picture when | get ideas. | had a picture in the
glue.
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R: What's the difference between your body and the things that you think about?
lan: You're limited with your body but not with your mind.

R: No, because I'm saying that anything you can do with your kinesthetic body you can do with your body—things you can truly
do with your kinesthetic body you can also do with your physical body.

lan: Yeah, breathe under water.
R: OK, your physical body has more limitations than your kinesthetic body.

Katie: With your physical body you can't do as much before. And then once you imagine yourself doing it, you're different. It's
like, umm, you can go for it, it's like a teacher.

R: You can use your kinesthetic body as a teacher, exactly.

Evelyn G: See, | was imagining me kicking the ball, part of my foot hurt when 1 kicked it.

R: All right. The next time you do that Kinesthetic exercise with yourself you might want to go very deliberately after imagining
where your foot connected with the ball and it didn't hurt. So that each time that you do this you might improve it a little bit.
You might say, "OK, that's not quite perfect yet."

Evelyn G: You can feel it. | can feel it.

R: You do. Your Kinesthetic body is going to have those real feelings. It's going to have the heavy arm, it's going to have the hurt
toes if you didn't hit it quite in the right direction. It's going to have not hurting toes but an incredible sense of impact if you hit it
exactly right. You can feel those things in your body.

Colleen: 1 visioned me, or whatever you call it, myself running in the Olympics, you know how exercise people say, "Feel the

burn"—I felt it in my leg.
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R: You'll be able to do that. The question here is, the project today, in the ten minutes we have left, needs to somehow go after
that difference, or that not-difference if it's a not-difference for you, between your kinesthetic body and your physical body.

lan: Let's start.

Justin: Then I'll just get a sheet of paper and I'm done, since there is none.
Brooke: Can we draw what we imagined?

Evelyn: | don't know how I'm going to do it.

R: You may draw, you may build a model, you may use anything that's in here. Again, as other times, you're welcome to use
fabric or fake fur or yarn or anything like that that's not in here; I'll go get it for you.

Dandridge: | don't know. The first time we imagined or the second time?

R: You don't need to in any way look at anything you already imagined today. What you need to look at is what you learned
about the difference between kinesthetic and physical. [Inaudible question.] If that's the most you learned about the difference
between the kinesthetic and the physical, sure. If you can think of something that expresses that difference between those two
better than that, then go after that.

Dandridge: Oh my God, how am | supposed to do that?

R: I don't know, Dandridge. What's the difference for you?

Dandridge: There's no relationship. They're two different bodies.

R: If they're two different bodies, then show them as two different bodies. And if they're the same thing, show them as the same

thing. And if one of them has a different number of dimensions than the other, show the different number of dimensions from the
other. You are going to do something that in some way shows for you the difference between the kinesthetic body and the
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physical body. [By this time, many are busily at work, several are still confused.] Anybody who still needs to talk about it, come
on up here. Anybody who is happily at work, stay happily at work.

Sean: I'm going to draw a picture of what | imagined. (R: Fine.)
Justin: The kinesthetic body is there, but it's not there.
lan: OK, Justin, you're making a lot of sense today.

R: How would you show what's imagined, or more pretend?

3.4 Discussion of Results

The responses to this visualization were among the least three-dimensional, with equally limited use of colors and materials.
Most students began by using flat materials as a base. Several students reversed their boards, and a few built up three-
dimensional portions using pipe cleaners. A small number of students did 3-d projects—about half of the boys and one fourth of
the girls—but even these were unusually flat in character.

Most of the students in both classes had a hard time with the specific assignment. When | said to Pat's class, "For your project
today, | want you to find a way to express the relationship between your kinesthetic body and your physical body," lan said,
"Impossible! That's too hard.” He went on to make a beautiful three-dimensional depiction of his physical self in his brain. Most
students didn't complain as vocally as lan but made relatively uninspired drawings, often depictions of themselves successfully
accomplishing a physical goal or representations of themselves doing a pair of identical activities with physical motion indicated
in one of them. Among the few 3-d versions of these are Lecia's and Evelyn G's constructions of sports accomplishments and
Evelyn T's double self-portrait on skis in motion and on stationary skis. The most abstract response, and probably the one most
directly linked to the stated assignment, is Joey's simple 3-d piece using fishing line and black pipe cleaners.
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The concept of kinesthetic learning seemed to appeal to the students, and they did appear to grasp the concept. During the
visualization they were all successful in following the instructions to reach a spot with their imaginations that was farther than
they had been able to reach physically, and then trying to point physically to that same spot. They were readily able to come up
with activities (including Joy's suggestion of making artistic objects) when | asked what they might want to get better at if they
could use their mind to help their body. (Later discussion, after the fourth visualization, confirmed this.) As Katie said, "With
your physical body you can't do as much before. And then once you imagine yourself doing it, you're different. It's like, umm,
you can go for it, it's like a teacher." Perhaps students found this to be a difficult exercise because | gave the specific instructions
after | had concluded the visualization, which left them less time to consider what they might want to make. Perhaps the
instructions required a level of abstraction which they were not engaged by. In any case, their responses typically reverted to the
part of the exercise that focused on improving physical skills.
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3.5 Gallery
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Figure 3.13 Joey Figure 3.14 Jonathan

Figure 3.16 Katie Figure 3.17 Lecia Figure 3.18 Sean



Figure 3.19 Shannon

Figure 3.20 Shari

Figure 3.21 Whet
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higher level, and
indeed might not have the vocabulary to describe their relationships in more sophisticated terms, | thought it best to provide an
open-ended guided visualization. Specifically, | wanted my students to have the experience of wishing to communicate with
someone else without the benefit of spoken language, because | wanted to see what they imagined that communication might
consist of. | also wanted them to have an opportunity to imagine sharing that communication with a person familiar to them,
partially to see whether their experience was richer in one area or the other.

In this exercise, | asked the students to look around the room at everyone in it before they closed their eyes. Then, in a darkened
room, | led them through the experience of meeting an unnamed animal that was not described. | asked them to find a way to
communicate with that animal, and then asked them to return eager to communicate with a person familiar to them. | was
curious about what sort of animal they would meet, what they would regard as communication, and who they would look
forward to sharing the experience with. In their visual responses, would the students be more likely to show their nonverbal
experience or their return to a familiar person?

58



4.2 Transcript of Guided Visualization with Pat's Class

Intra- and Interpersonal Knowing
[The students come in extremely hyper, ask to sit on chairs, take a while to get quiet.]

On Monday, someone in Betsy's class asked an interesting question. That's whether next time | was going to teach them how to
read minds. [Various responses: "Oh yeah, yeah, yeah,” "We'd love it"....] | thought that was an interesting question, because in a
way that is exactly what this time is about. Think about this: there is one person in the world whose mind you can pretty
predictably read—who's that? (Several students: Yours.) Now, as far as everybody else goes, you can tell what they are thinking
sometimes, or maybe even all the time, or maybe never, depending on how well you know somebody and how good you are at
looking at other ways of communicating than words. There's a whole set of ways we communicate, other than how we use our
words, that show this. What are some things? (Various students: Sign language. Facial expressions. Body expressions. Lip
reading. Hand expressions.) What are some other things? (Several students: Writing. Drawing.) Writing implies words. Direct
from people, not intervened by tools. (Another student. Eyes.) When you can tell what someone is thinking, you're picking up
on a lot of nonverbal signals, right?

Today the exercise is called intra- and interpersonal knowing. Intrapersonal knowing is the stuff you know about your own self,
and interpersonal knowing is stuff you know about other people.

Sit comfortably. Before you close your eyes, | want you to look around the circle and notice that you are part of a group that you
know everyone in quite well. You've known each other for a long time. Right? This whole school year, if nothing else. Now |
want you to close your eyes and listen to our quiet breathing as we all begin to breathe slowly, in... and out..., in... and out..., in...
and out. As you begin to breathe more slowly, let go of any tension you feel in your body. Your body relaxes more and more,
and you can feel your heart slowing down slightly. As you keep your eyes closed and your body still, you begin to feel quite
calm.

Keeping your eyes closed, begin to imagine you are walking alone through a forest. Beneath your feet you feel last year's leaves
gently padding your footsteps. As you walk past the different kinds of trees, their shade is cool on your skin. You are enjoying
your walk alone in the woods and begin to consider how you might want to spend your time. Gradually, you realize that you are
not alone in the woods. A small animal is watching you from a shady hollow. You suddenly find that you are quite small and
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follow it to its home under the earth. Take a minute to get to know this animal. It wants to communicate with you, and you find
you can understand it quite well. [Pause.] You know you will want to share what you have learned. Leaving the animal’'s home,
you slowly walk back through the forest. As you leave the shade of the trees, you see the person you are especially eager to tell
about your adventure.

In a moment | will begin to count to ten. You will join me in counting after | reach six. You will feel relaxed and eager to share
your experience. One... two... three... four... five... six... (With students: Seven, eight, nine, ten.)

R: Was it weird? (Several students: Yeah...) Did you meet an animal? You all met animals?
Shannon: | met a rabbit.

Shari: A bunny rabbit.

Adrian: | met a squirrel.

Joy: But squirrels don't live under the ground.

Graham: That doesn't matter.

R: That doesn't matter. What else did people see? This isn't a rational experience here, this is your subconscious mind. You
notice I didn't tell you you had to have a furry animal. Who had a not-furry animal?

[Unidentified voice]: 1 just had a little blob staring at me.
David: | was cold.
Adrian: 1 feel a little cold.

R: Itis alittle cold in here, actually, and walking through the shady woods made it worse, there's no question. | got real cold as
soon as | started reading about it. Who had other kinds of animals?
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Jaime: A neat, neat wolf. They're one of the easiest animals to understand beside dogs.
Whet: I had this little light brown guinea pig [starts complete description].

R: Did any of your animals tell you anything?

Joy: Mine showed me its babies. (R: That's pretty important.)

David: Mine was a squirrel with a little miner hat with a light, and he had these gloves on, it took me down a little cart he was in,
and he dug a big hole which was neat.

Shari: My rabbit was trying to tell me how hard it was for him to live because of all the mountain lions out in that woods.

Christine: My rabbit showed me its family aloum. (R: I love it, what did it look like?) It had all these rabbits running around
with balloons tied to their ears. (Adrian: Were they helium?)

Whet: Mine didn't tell anything, it was sitting by this tree in a rocking chair.

R: Jaime, did your animal try to communicate something specific to you, that you were able to figure out?
Jaime: Just teach the language, mostly, the language of the wolves.

Joy: My animal gave me a key that if | touched I'd be back there.

R: Cool, did anyone else have an animal that gave them something?

Jenny: Mine took a big rock and threw it at me. (R: Ooh, it wasn't very friendly then. Adrian, to Jenny: What was yours?) A
chipmunk.

Adrian: Mine gave me some nuts.
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R: Was it like getting to know a person?
Jaime: Sort of, just it's harder to learn. (R: What was harder about it?) Because it's nhot the same language.

Christine (squealing and giggling): When | walked out of the woods, you said if you see someone, well, | saw half of Erin and
half of my mother.

R: Who else saw someone interesting when they came out?

Shannon: | saw my mom and | guess it was Kristen.

Jaime: It was either Justin and Adrian or it was half Justin and half Adrian.
Shari: | saw Missy; she's a girl that goes to my church.

Joy: | saw my sisters, both of them.

Shari: For a minute | saw ants walking through the rabbits' tunnel, like they dug through there and they never got out and they
were really like that big or at least their head was.

Whet: | saw Adrian.
R: Today, same deal: I'm not asking you to make something that is terribly hard to imagine. | want you to make something
about your experience. It can be anything about either this experience or about how you know people or how you know yourself.

You can share your experience today in any way you want, or anything else you know about inter- or intra-personal knowing.

I'm going to remind you that in addition to the materials that are right in this room it's OK to use yarn, cloth, fake fur, magazines,
other scraps that are around. Just if you're using the stuff that's always around, check with me.
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4.3 Transcript of Guided Visualization with Betsy's Class

Intra- and Interpersonal Knowing

Go ahead and sit down, everybody; if there's stuff in your way, just push it aside. Yes, | turned on my tape this time. Remember,
on Monday, one of you asked whether we were going to work on reading minds. Who was it who asked, Dandridge? And | said
yeah, actually, that was sort of what we were going to do today. Whose mind you can pretty predictably read? (Various
students: My mom's. My dad's. Yours.) There are a lot of people you can sometimes read, whose mind can you always read?
(lan: I can read my mother's like a book.) Can you read your own minds? (Another student: I can't read my own.)
[Interruptions from students from the other session who are trying to finish and leave.]

Evelyn G: You know that thing we did last time... (Someone else: Kinesthetic.) | tried it before my soccer game and it worked.

R: Did anyone else have any experiences with kinesthetic learning? [Sports, music, and ballet are mentioned.] So it turned out to
be useful. That's cool.

Those of you who can tell what other people are thinking besides yourself, which sounded like everybody in here has somebody
who they can pretty much tell... [Students talking all at once about who, and what, with a focus on angry parents.] When you
can tell, what can you tell from? (One student: By her face.) [Long digression from hyped-up students—they are all anticipating
an exciting afternoon and are extremely unsettled.] Other than using words... [More interruptions from the group.]

I'm going to ask you to do something today while we are doing guided visualizations. Today you're going to have a chance to get
to know a creature very, very well that can't do words with you, so you have to look for other ways. [More excited talk.].

Let's go ahead and start this. I'd like you to put down anything you've got in your hands, and fold your hands in your lap... and
sit comfortably. Before you close your eyes, | want you to look around the circle at everybody, look around the circle, look
around the room, and notice that you are part of a group of people who you know quite well. I'd like you to close your eyes and
listen to our quiet breathing as we all begin to breathe slowly, in... and out..., in... and out..., in... and out. As you begin to breathe
more slowly, let go of any tension you feel in your body. Notice that as your body relaxes more and more, you can feel your
heartbeat slowing down slightly. As you keep your eyes closed, you begin to feel quite calm.
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Now begin to imagine you are walking alone through a forest. Beneath your feet you feel last year's leaves gently padding your
footsteps. As you walk past the different kinds of trees, their shade is cool on your skin. You are enjoying your walk alone in the
woods, and you begin to consider how you might want to spend your time. Gradually, you realize that you are not alone in the
woods. A small animal is watching you from a shady hollow. You suddenly find that you are quite small and you follow it to its
home under the earth. Take a minute to get to know this animal. It wants to communicate with you, and you find you can
understand it quite well. [Pause.] You know you will want to share what you have learned. Leaving the animal's home, you
slowly walk back through the forest. As you leave the shade of the trees, you see the person you are especially eager to tell about
your adventure.

In a moment | will begin to count to ten. You will join me in counting after | reach six. You will feel relaxed and eager to share
your experience. One... two... three... four... five... six... (With students: Seven, eight, nine, ten.)

R: What sort of animals did you meet?

Colleen: I met a little midget thing about as big as this, that looked like a big puffball. (R: What did it want to let you know?
What did you find out about it?) Let the [inaudible] go, | was in a black forest.

Evelyn T: Mine was like a baby raccoon. And it asked me if | wanted to have something to drink, and it offered me tea.

Evelyn G: Mine didn't look like any kind of animal, it was a mixture between a whole lot of animals, and it's about that big
[indicating about eight inches]. It just, it wanted me to sit down and rest, and it wanted to play a game with me, it was this thing
that was like Monopoly with cards.

Katie: Mine was my cat and she wanted me to stay with her.

Brooke: Mine was a lion and he wanted to tell me—well, he gave me this knuckles thing, and he said if | wore it through the
forest | could get back safely.

Lecia: I wasn'tin the forest, | was in my house, and my animal was my cat and she was telling me she wanted to go out.
lan: Mine was my little guinea pig, it told me what it always told me, it wants food or water, or it wants to be petted.
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Taylor: Mine was a worm, a long nightcrawler. It was this teensy little hole, | sort of shrunk and crawled in the hole. (R: Was it
nice in there? Did you change into a nightcrawler too, or were you a little you?) | was me and it said, "A cup of coffee?"

Dandridge: | was like a little rodent of some kind, kind of green. | got down in the shelter or hole or whatever it was, and it said,
"Let's go raid the refrigerator." It was a real refrigerator.

Evelyn G: My shady hollow was in a telephone pole.
Evelyn T: Mine wasn't, it was in an oak tree.

Sean: Mine was like a worm about that long and about that fat. (Dandridge: It sounds like Sean and Taylor are exactly alike.)
No, mine was like this long. (R: Did it tell you anything?) It didn't try to tell me anything.

Justin: | don't want to tell about mine.

R: Let me ask another question. At the end when | said you saw the person you want to tell all about it to, did everybody have
somebody? [Most say they did, but not all.]

Evelyn G: Mine was a bird.
Katie: Mine was my cat's mother.

R: On Monday | asked you to do something really hard with the visualization, remember? Today, in all those sidetracks we had
at the beginning, did | remember to tell you what this one was called? (lan: Reading somebody's mind?) No. It's called intra-
personal and inter-personal knowing. Intra-personal is what you know inside yourself, whether you know what's going on in
your body and what's going on in your mind and how you're feeling and what you're thinking and where you hurt or where you
feel good—that's intra-personal, that's inside you. Inter-personal is that stuff you can do between you and the other people who
you know; it varies how well we are able to do it. We vary a lot from person to person, how good we are at picking up on those
clues, and we also vary ourselves in how well we can do it with the different people who we know. There are people who, I look
at them and | never know what they're thinking. They're like a brick wall, | have no idea what's going on in them. And other
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people, it's like you each described with mostly family members, where you just know what's going on in their mind, you can tell
from lots of little tiny clues they send out.

For your project today, you can either share something about this experience you had in the woods, or you can share anything
you want about those kinds of knowing. (Dandridge: Do you do the same stuff with Pat's class? R: | do pretty much the same
stuff; they have very different responses to it. That's one of the reasons I do it with two different groups. There's always the
chance in a group that everyone will suddenly decide to do a project that looks like everybody else's, because they think they saw
a great idea. With two different groups I'll at least have two different sets of ideas. That's one reason | don't leave their stuff out
for you to look at.) Same materials. Again remember that there is always cloth and yarn and fake fur and old scraps and
magazines and stuff that you are welcome to use. And anything else of Cherry's, something that she would have gone out to buy,
check with me first. You may draw a picture, you may make a collage, you may make a model, just go for it.

4.4 Discussion of Results

Almost as many girls as boys created three-dimensional responses to this exercise, and as many girls did so for this as in the
second exercise. Yet the overall scores are quite low, because only one boy and one girl used relief. Fully half of the ten exercises
had more multi-dimensional responses than this one. Nearly all other exercises had responses using more colors and materials.
The most notable feature is the liberal use of fake fur, which had been available to them to use in the earlier exercises, but which
no one used prior to this one. (I may have unintentionally tipped that balance even further by reminding the students that fake
fur was available—a response on my part to their many descriptions of furry animals.) Responses using fur are scored as two-
dimensional with relief if the fur is glued to a background, and scored as three-dimensional if the art is reversible (as when fur has
also been placed to cover the back side) or if it has additional 3-d parts attached.

Verbal responses about the students' visits with animals were descriptive and interesting. For example, Christine said, "My rabbit
showed me its family album. It had all these rabbits running around with balloons tied to their ears.” Joy said, "My animal gave
me a key that if | touched I'd be back there." And Evelyn T explained, "Mine was like a baby raccoon. And it asked me if | wanted
to have something to drink, and it offered me tea." In each case, the imagined animal bears a fair resemblance to the ones that
inhabit children's storybooks: all these animals behave like people, act in predictable human ways.
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Only Jaime, in his verbal response, indicates the need to understand communication on the animal's terms: "A neat, neat wolf.
They're one of the easiest animals to understand beside dogs.” He indicated what the communication consisted of : "Just teach the
language, mostly, the language of the wolves." Interestingly, Jaime was the only participant who made a portrait of himself
communicating with a friend in his visual response.

Altogether, ten girls and five boys made visual responses to the portion of the visualization in which they were communicating
with an animal. These responses were almost entirely literal representations of specific visions the children had during the
visualization. Only one student besides Jaime made a visual response to the final vision of the exercise, drawing the people they
saw when they returned from their adventure. As far as | can tell, no one successfully created an abstraction about the idea of
communication, although both Joey and Adrian made somewhat mysterious projects that may have arisen from that idea.
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