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ou know your students will be prepared for these activities. As

long as they arrive at school wearing shoes, they’re ready to go.

Shoes are very basic objects, literally grounding us and
connecting us to the earth. They are essential to most of our daily lives.
Although they are a fundamental part of our garb, shoes provide an
amazing variety of styles, colors, purposes, and components. This variety
gives teachers a myriad of ways to integrate shoes into meaningful,
creative, engaging activities.

Depending on your geographic region and the season, the types of
shoes your students wear will vary. Keep this in mind as you plan your
lessons. We live in Southern California, so on any given day most of our
elementary students are wearing some sort of sneaker or tennis shoe. If
your school has a prescribed shoe as part of the school uniform or you find
there isn’t much variation in the shoes in your classroom, you can ask
students to bring a shoe from home that they will use for the sequence of

lessons. The shoe from home doesn’t have to be theirs; they can borrow

one from a family member. You can even provide a prompt that challenges
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them to “find an interesting shoe at home and bring it to cly

it’s okay with the adult in charge. You will return the shoe ur;}\:s. Make Sure
h i\l’med wh

en

we're finished with our activities.”
If your students need to take their shoes off for the activitj
1ties yoy g
0,

you might want to let them know ahead of time so they can ch
(and socks) accordingly. Also consider the weather. You mij hOOSe shoes
have your students keep their shoes on if sweaty socks or ba% tfPfefe.r to
interfere with the focus. We think shoes are the perfect contecxf‘ff(t) Might
grating math and visual arts. We encourage you to put on your Snr inte-

eakers

and jump in.

THE SHOE AND THE MATHEMATICS

Why are shoes so perfect for integrating math and visual arts? Well, fi
all, shoe designers consider all the elements of visual arts when c)rmt' #

- 1 e
their products: color, pattern, line, and balance all play into hoy azttlxng
oe

looks and who will find it appealing.
Shoes provide built-in measurement opportunities. Students get new

shoes based on size and often must have their feet measured to figure out
what size they are. Plus, shoes are fabulous, curved, three-dimensional

objects with both positive and negative space to measure.
In addition to providing measurement opportunities, shoes have

visual and numerical patterns that lend themselves nicely to graphing and

algebra. A good shoe can take you a long way.

THE SHOE AND
THE ART CONNECTIONS
rich in

The shoe as an art object has a long cultural history that s 1
and social, economic, and

metaphor. One can trace style and fashion, !
' | é etapho

regional cultural connections through shoes. Shoes are used asa n‘; : my
' : i “Wi ile in my

to reflect our experience in common sayings such as “Walk am -
ts, shoes can act @

shoes” or “Those will be big shoes to fill” In the ar
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ists have employed
and social status.
he loss of

stand-in for people in stories about human events. Art
the shoe to represent migration, personal experience,
Visual artists and historians have used shoes to help us visualize t
human life in genocide and human rights abuses. We can imagine a wide
range of human experience just by looking at different kinds of shoes
(think of clown shoes, moccasins, Japanese wooden slats, and so on).

In the early 1970s contemporary artist Eleanor Antin created a series
of photographs on postcards titled 100 Boots that shows a group of one
hundred boots in various locations. The postcards acted as both the art
material and documentation of the project. She has referred to the series
as a “pictorial novel” that arrived in the mail unannounced to thousands
of people in different parts of the world.

Elizabeth Murray, an artist known for her whimsical, colorful, and
dimensional paintings (paintings with pieces that protrude from the wall),
was commissioned in 1996 to create a site-specific sculpture for the
renowned Stuart Collection on the campus of University of California—San
Diego. In a surrounding of eucalyptus trees she placed a giant cartoonish
and festive Red Shoe that one can climb onto and inside. Scattered around
the shoe, which looks as if it just walked into its place, are jewel-like sculp-

tural objects.
Robert Rauschenberg is considered one of the most important
American artists of the twentieth century. He is known for his early use of

unlikely materials and found objects such as shoes, tennis balls, taxidermy,
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int to create sculptures that he called ".combines." Ca
al?d .pamt ot world in the early 1960s, he pioneered n
su'r e :;:inﬂrand collage with low-tech processes such
z:l;::tinggfrom tire treads. He Fontinued to have a |
career in the arts until his death in 2908. . '
René Magritte, a Belgian Surrealist artist, painted a Pair of boots that
morph into human feet with lacc's. There are sketches, ph"tographs’ i
paintings by artists throughout'hlstory.who have used shoes as 5 subject,
Shoes from every culture and time period can be found ip collections c
the great museums around the world.

using Quite
Y techniques jp
as simple rubbing;'
ong and inﬂuemial

THE SHOE LESSONS

All About My Shoe

K-2, 3-5
Number and Operations, Measurement
In All About My Shoe students i

shoes and record details about
allow them to compare quantities

nvestigate the physical features of their
shoe measurements, Students’ estimates
and do some mental Computation,

K-2 Number and Operations

What are some ways to count and find out how many?

What tools can help with counting and finding out how much or how
many?

K-2 Measurement
What parts of the shoe can we measure?
How can we measure different parts of a shoe?

3-5 Number and Operations
How can you use addition or multiplication to find the answer?
What estimation strategies might help you?

3-5 Measurement
What are the different parts of a shoe that you can measure? What tools

and which units could You use to measure the different shoe parts?

What are some strategies for estimating measurements?

lor,
length, width, height, volume, surface, area, pattern, texture, shape, co
estimate
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rulers, cubes, pencils, markers and/or colored pencils, 9-by-12-inch white
construction paper, All About My Shoe recording sheets (see appendix and

CD), scissors

Believe it or not, we conducted this activity with three classes combined,
totaling around eighty students. To add to the challenge the grade levels
were first, third, and fifth. We had the students sit at tables with a mix of
grade levels, knowing the younger students would require more support and
the older students would benefit from the opportunity to mentor their
younger buddies. The students from Fay Elementary in San Diego visited the
UC-San Diego campus and stopped by Caren’s classroom for an hour to
experience “a real college class.” Knowing they’d all be wearing shoes, we
took the opportunity to have them explore and investigate. Because we had
' a limited time frame, we barreled through a sequence of activities. You most
likely will want to slow down and conduct these activities over several days.
They’re rich in both the mathematics and the visual arts connections.

To begin the lesson we asked the students how artists get their ideas.
Because the grade range was vast and there were many English language
learners in the group, we had them first talk briefly at their tables, both to
generate ideas and to produce the language necessary to share with the
whole group. When we asked the students to share some of the ideas that
arose at their tables, they had a range of thoughtful responses:

Things that happen in their lives
How they express themselves
From other pictures

Their dreams

Their imagination

Museums

Using their five senses
Memories

School and learning about stuff

From the general discussion about artists’ ideas we transitioned specifi-
cally to shoes. We asked the students to talk to a partner about what they
noticed about their shoes. The goals for this partner talk were to help
students notice the various features of their shoes and to produce the vocab-
ulary they would need as the lesson progressed. As we conducted a brief
whole-class discussion, we drew and labeled a shoe on the whiteboard.
This visual reference gave students further access to the vocabulary.
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The next step was to show a brief slide show of differeny Styles o
and different uses of shoes in art (such as shoe hUil(lingg, i Of she
chandeliers, and shoe bicyc les). Students delighted in the shiss ghd“' e
oohed and aahed over every image. Something specia] happ(‘ow
people see a common object presented in a unique and cre r.ls
students loved seeing shoes in contexts that weren’t ordinari (j"lv(-
Telling them it was their turn to be shoe artists, we |et them W
for them to work on their own shoes. it

“The first thing artists do is notice,” we explained. e
notice and get to know your shoe in ways you probably haven’Wa
have a recording sheet to help you keep track of a|| the ¢
about your shoe.”

We showed them the All About My Shoe recordin
to the picture on the whiteboard to help them remem,
parts of the shoe and measurement terms.

The shoe exploration had three parts. First, the Stuil
measurements for different components of their shoes suc

deg

hings YOU

g Sheet and

ref
ber the name. . ¢d

€s of the

:nts estimated th
as | 7219
height, volume, surface area, and area of the sole. Then i ength, Width,

; ey d

measuring with the rulers and cubes we provided. (with Oldzer ;‘3 the actyg)
more time you can have students find the difference between t}:Jdents and
and actual measurement.) € estimate

The next step involved students using their observation «:
vocabulary to describe their shoes. We prompted students o ls::llls and
tables about the lines, shapes, colors, patterns, and textyres the alk at thej,
used their recording sheets to document what they noticed \/\)/l saw, They
sentence frames on the recording sheet to assist the y°“"ge-r Stl?dprovuded
English language learners. €nts and

Finally students traced the sole of one of their shoes on 3 piece of 9.4
12-inch construction paper. They used this shoe outline to redesign t-h V-
shoe, using some of the ideas presented earlier in the sequence. Markeur
and colored pencils gave students ways to create new patterns, shapes a?\f;
themes for their shoe design. These colorful, imaginative shoe shapesl e
be cut out and used for sorting, comparing,

out and graphing activities later.
(See activities that follow.) They can also be posted along a wall as a border

or used as nonverbal signage to mark a path.

The fact that first, third, and fifth graders all remained engaged and
enthused throughout the activities speaks to the power of teaching mathe-
matics through the visual arts. Some of the estimating and measuring activ-

ities served as practice for the older students, but it worked equally well as
introduction and exposure for the younger ones. Plus, the younger students
benefited from seeing older students as role models, and the older students
reinforced their skills through teaching them to their younger tablema‘tfeS-
Certainly the shoe context and the hands-on approach to the activities
allowed for all students to learn at their own level.

More All About My Shoe Activities o
Students can do the following activities with the shoe cutouts(Thez 3
in the initial activity just described or with their .a'ctual shoes.

take off at least one shoe for most of these activities.)
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Shoe Comparing
K-2
Algebra

Shoe Comparing gives students experience with identifying and describing
attributes. They consider such mathematical features as size, shape, and
weight. Use of descriptive and mathematical language develops students’
abilities to communicate mathematically.

What's the same about these shoes?
How are these shoes different?

same, different, sort, color, pattern, line, shape, texture
shoe cutouts or actual shoes

Elisabeth Frausto let us try the following two activities with her kindergart-
ners. Have students sit on the rug in a circle or in some other configuration
that allows for easy viewing of a set of objects. Take six to ten shoes and
have students notice and describe their different components. Students may
remark on the color, style, size, laces, or any number of details. Encourage
them to use the vocabulary generated in the All About My Shoe lesson.
Have them identify ways some shoes are the same and different. Pick two
shoes to model as an example. Provide sentence frames: “These shoes are
the same because they both have " “These shoes are different
because one and the other ____ .

Partners can then go back to their seats with two shoes to compare.
They can discuss the similarities and differences and record their ideas on a

T-table.

SAME DIFFERENT

Laces one has black. ;one WS noblack
Line patterns | one is Size %, 0me sSi1ze S

2. Colers one has a 5tav, one hes nostars
blLue AN Sandal, One IS h Shéaker
cecles Foe Shapes dre dnffe.n‘)l'l-

'D\r+‘1
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shoe sorting

Grade Level:
Algebra

J“()\V?t st,udcn,-:s to group and classif

vity lays the g sity sh
groundwork for later alg 'rx-s baseq

2€ : (s

draic !hlnk' on d“fp'e
Breng

shoe Sorting
atterns ¢ i
patterns and consider and describe f
eature
S ane
F retatie i
Mehins

Content Area:
attributes. This acti

Math

Math Overview:

tefiag
at
hey fitz

students seek
n we grou :

group these shoes so they fit diff,

erent crj

cri

How ca
How can i
we organize the shoes to show wh
which crj
-N Criterj

Guiding Questions:
differ ;
ent, Venn diagram, circle, textu
! re, sha
pe, color

same,

Vocabulary:
shoe cutouts O
r actual shoes, large piece of butch
cher pa
per wij
t
hala,

ge Circla

drawn on it slightly to one side
This activity build
: s on th
a circle with eight to tee e L
thinking of a secret cat e Tl e g
e SEgory and are going to she' Tell the Studstudenls sit
might start with a simpleOes il s L (:W s WhiChenE ar:
il c:;tegory such as “has | O guess the shoeg fit the
circle on the butche Sind s e g - i,
r paper or “This shoe dCategOry” and o
oesn't i PUL it Withip g
tm ithin the

Materials:
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: Er?courage students to continue to use the vocabulary they've been
using in the All About My Shoe lessons. Let students try to guess your secret
category. If students are ready, they can generate their own categories, sort
the shoes, and have the class try to guess their categories. You can also
e?dend this activity by sorting shoes with a two-variable Venn diagram.
S!mply add another large overlapping circle to your butcher paper. Each
circle represents a category (for example, “has laces,” “has blue on it”), and
shoes that fit both categories go in the middle of the two circles. ’

/,

{

e
i

N\

Shoe Graphing
K-2, 3-5
Data Analysis and Probability

Shoe Graphing gives students an opportunity to organize data visually in a
graph format. Students apply the vocabulary and concepts acquired through
Shoe Comparing and Shoe Sorting to create shoe graphs that display shoes
according to predetermined categories.

K-2
Can we make a graph that tells how many shoes fit a certain category?

3-5
What questions can we ask about our shoes?

What types of graphs can help display information about the shoes in

our classroom?
How can we use what we know about the shoes in our classroom to

make predictions about shoes in other classrooms?

graph, likely, unlikely, color, texture, pattern
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shoe cutouts or actual shoes, butcher paper or graph Paper
» Mark
erg

This activity naturally extends from the Shoe Sorting _
proficiently identify different shoe attributes, they can . Stug
3 i 3 7 AN Creata ents

represent these attributes. Students can use Venn di ate g"lhhg ,
0

. . agr
overlapping attributes or bar graphs to represent Singulakfﬂmg to epre
r eat Sen
Ureg c t

g lace holes does your sh
(How many .Y shoe havE'? D()GS your Sh() . N a sh,x_
Younger students benefit from seeing how data ¢, € have stri
variety of ways. Challenge older students to predicy nhl e dj pla (‘dbﬁs?;
show in the class next door or even schoolwide: “It isv:,'km € da ml-n a
- It is unlikely that the shoes next dl ely that the Sh‘Kht
- Oor Oesg
students can also collect and graph data abouy; shoes i tha " Oid
hypothesize the features of “the average shoe” in Bitiich €ir ¢y e er
Nr ¢ ass, om t,
3-5
Geometry
Students grapple wit
S f PP ) h key Beometry concepts while creating macl:
- They make mental images and consider an Bhiesi ¢ asking tape
rom mult'
Iple

perspectives. Students analyze the geometric propertje

break the three-dimensional shoe into two-dimensiOnalS of th
there they use the two-dimensional model to build i
object. 2 thr

€Ir shoes ang
Ponents. Frgp,
ee~dimen5i0na|

What are the different pieces of a shoe? Descri
tive size.
What new shapes do the pieces form when combined?
How do two-dimensional pieces ¢ i :
ombine to for imenci
e ma three-dlmensmnal

be their shapes ang réla-

deconstruct, plan view, other views, visual weight, perspective, stryct
. . S > ’ ure,
construction, problem solving, two-dimensional, three-dimensional, plane

shoe, paper, pencil, one roll of masking tape per student, tools such as paper
clips, pens, toothpicks

This activity really delivers. Kristin Komatsubara found great success with
her intermediate-grade students. She started by having students view and
sketch their shoes from a variety of perspectives: front, side, bird's-eye, and
plan view. Then she had the students visually deconstruct their shoe
looking carefully at all its component parts. She prompted them by having
them imagine a shoe factory. She asked students to think about the differ.enl
pieces of the shoe that have to be put together. Then she had them do quick
sketches of all the different parts of the shoe they could identify.

,.._‘
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She pointed out that in these activities students represented a three-
dimensional object (the shoe) on a two-dimensional plane (the paper).
Once students spent time thinking about the parts of th
shoes are put together, they were ready to construct their own shoe. The
students” task was to make an actual-sized, detailed model of their shoe
using only masking tape. Although it seemed impossible at first, Kristin reas-
sured them of the viability of the project by showing some photos of other
masking tape shoes. She pointed out that the successful tape shoes had
“visual weight.” Even though they consisted only of tape, they looked sturdy
and seemed to have the weight of an actual shoe.
Kristin gave the students some time to hypothesize about and discuss
the potential effectiveness of different techniques and tools. Then she
brainstormed with students about possible approaches to the job. She
gave them an opportunity to get started during class. She stopped them
after ten or fifteen minutes to discuss how it was going, what was working,
and how they planned to continue the work. Kristin gave them a due date
for the final products. The students completed the project either at home
or during independent work time. When the shoes were finished, the class
had a gallery walk to appreciate each other’s work. Afterward, Kristin
displayed the tape shoes prominently outside her classroom. They

e shoe and how

impressed all who viewed them and represented a true problem-solving

experience.
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shoe Rubbings

3-5

Algebra

The Shoe Rubbings activity gives students multiple w
ays to r,
€pre.

braic data. From a concrete model, they find pat Sent
braic equations. They encounter gl‘ompm(( erns angd Benerate alge,
representations of algebraic patterns. ~11C Braphic, ang lge.

Numeri

What patterns do you see?
How can the pattern be described with w
equations? ords, num
Can you predict what the pattern would be on 4 |
a larger sh
oe?

bers
' glﬁphs’ or

line, diagonal, vertical, horizontal, perpendicul

i e ar,
tion, pattern, texture, prediction, variable, ar, an
radial » Tepeating pa

l .

’ ' .
g €, s |€|pe I l(‘lse(
tleln, [,’IOWth palte n

shoe, .
crayons, Shoe Rubbing recording sheet (see i
ppendix and
CD)

Tl?x:] activity focuses on the patterns on the so|
. . . 5
wit T;na Rasori’s fifth graders, we took a ri kOf :
enough variety and g
o g :/iSk ; sc())me t.read patterns with algebraic imu:
SO you can see whe;ty u might have each student bring i P g ' you
’ . I i
o Ak e repeati:/]c;l: ere 80ing to end up with. Yougn:eij Shc:e In advance
.8., square, tria N .
atter , triangle, s i gy
fh . ns (.e.g., one square, two squares, thre o5 nh
rilled with the selection, you can bring’ in o e
ne or two o

ehshoe. When we did |
oped there would b:

gle, etc) o 8rowth
etc.). If yoy're not
f your own shoes tg
ttern on a shoe sole.
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We began the session by telling students we were going to use an object
that would connect math and art. We gave them three clues and told them
to talk to a partner about what they thought this object might be.

It's something you wear,
It protects part of your body.
It goes over your sock.

It wasn’t the most challenging riddle, but the students enjoyed the format
and the opportunity to show how smart they were in solving the puzzle.

Because we knew the students were starting a unit on algebra, we
mentioned how patterns play an important role in algebra. Then we asked
the students to talk to a partner about patterns on their shoes. They gener-
ated a long list of words describing their shoes’ patterns and attributes. We
wrote the list on the board so students would have access to the vocabulary
and ideas when they returned to their seats. The board was filled with words
such as bumpy, oval, square, line, hexagon, wavy, slanted, diamond, and
many more. This visual reference proved very helpful, especially for the
many English language learners in the class.

We then pointed to the bottom of a sample shoe and told the class that
we were focusing on the bottom or sole today. We modeled how to capture
an impression of the sole with a crayon rubbing. To start we modeled
capturing the imprint of the sole of my shoe by placing a piece of paper over
it and rubbing across the paper with a crayon. The students knew the tech-
nique from detective and forensic TV shows, and it’s the same technique
that artist Robert Rauschenberg used.

After we got the rubbed image of the shoe sole, we reviewed relevant
vocabulary and recorded it on the board for students’ reference. We taped
the shoe rubbing on the board and had students describe numbers and
patterns that they noticed. Amazingly, Kevin immediately saw a number
pattern (two rectangles, two rectangles, four rectangles, two, two, four . . .).
The class generated a lot of words, which we added to the list on the board.

Then we gave the students a job. We posted the directions on the board
since it was a multistep assignment:

Your Job

Work with a partner at your table.

Help each other make a shoe rubbing on your recording sheets.
Describe the shoe rubbing with words and numbers.

Tell about any patterns you notice.

Record your work on the Shoe Rubbings sheet.

Students went back to their tables to capture their own shoe rubbings and
generate words, numbers, and patterns. They worked in pairs to capture a
crayon imprint of the sole of their shoes on a Shoe Rubbing recording sheet.
Students used math and art vocabulary to describe the patterns and shapes
they saw on their shoe rubbings.

As the students worked, we circulated, checking on their progress and
prompting them to record as much as possible on their papers. Our other
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agenda item was to find a shoe patte‘rn that could be modeled algebrai(:a”y_
Thankfully, we saw Katie’s and realized the growth pattern of curved [ines
would fit nicely on a T-table and graph.

As mentioned earlier, we don’t recommend this approach to finding 4
adequate shoe pattern; we just happened to luck out on this occasion, I,
best to already have an example of a growth pattern before yo Start the
lesson (find one of your own shoes or borrow SOmeone’s). You don't o
the lesson to be dependent on luck, and it also helps to have the pattern i
advance so you'll be prepared for the algebra that's generated.

We named the big circle in the middle Size 0 ang then counteq i
curved lines above and below for each increasing size. Students sz
patterns on the T-table and shared quite a few relationships they saw:

Take the size and add it to itself to get the number of curved lings,
Take the size and multiply by two to get the number of curved lines.
The sizes go up by ones.

The curved lines go up by twos.

Then we modeled graphing the data from the T-table. From the T-table and
graph we challenged students to generate a formula that describe the shoe
pattern growth. We used letter variables to represent the size, number of
lines, and curves. Students talked to a partner about how to describe the
growth and how to condense that description into an algebraic equation.
They had little trouble accomplishing this task, coming up with such equa-
tionsasS+S=C,25=C,S=C/2.

The use of the shoe provided a relevant, visual model for students to use
in both describing patterns and representing at least one of the patterns alge-
braically. The lesson proved a success and left rich possibilities for exploring
other shoe growth patterns and describing them algebraically.
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