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men, as a consequence of socialization or gé-
tics or both, have difficulty perceiving rela-
onships in and among three-dimensional objects.
r example, some women find it difficult to un-
rstand a cross-sectional drawing, to drive a
r in reverse, or to determine how a mechanical
ject works by simply looking at it. Many women
not automatically learn, at home or at school,
e total concept of space, which includes direc-
on, distance, perspective, movement, and.rela-
onships of objects to each other in space.
ch of the 1.1ability to grasp spatial relation-
ips is a consequence of limited sucial oppor-
nities to develop such skills--for erample,
aying games requiring coordination, hardling
ree-dimensional objects such as bu11d1ng mate-
als or toys with movable parts, or enrolling in
chanical drawing coursés. Women have consis-
ntly shown a sex-differentiated lack oi what is
1led spatial visualization and spatial orientg-
on. Most men acquire these skills and then .
ild on them both ih the learnlng process and on
€ Job s
atial visualization and spatial orientation are
rms from psychology that cescribe the ability
 judge spatial relationships. Spatial visuali-
tion involves the ability to manipulate and
tate mentally two- and three-dimensional ob-
cts. Spatial orientation involves the ability

ACY - .f

Introduetion

to perceive the elements in ‘a pattern, to com-
pare patterns, to grasp changing orientation in

"space, and to determine the position of one's

body in space. The spatial skills of V1sua11za-
tion anc. orientation are highly correlated with

‘success in a number of technical and- profes-

sional occupations that have tradltlonally been

- considered: male domains. . “

Spatial ability is a part of the psychology of
perception (the process of extracting meanlngful
information from sensory stimulation) and is in-
tricately involved with learning and thinking.
At the present time, instruction based on the
skills of spatial visualization or orientation
is not learned as well by females as by most.
males. ‘ When information is presented in spatial
terms, or when learning requires spatial skills,
women often fear, do not understand, or have
difficulty with the material.

Numierous research studies in psychology have
concluded that males are superior to females in
spatial perception,-but that this difference can
be diminished, if not eliminated, through ade-
quate training. In order to allow freedom of
career choice, people of both sexes should. have
the opportunity to learn the perceptual skills
necessary to.enter the mathematics, engineering,
science, and technical professions.

&



This series of activities on spatial relation-
ships was designed to help the user acquire the
skills of spatial visualization and orientation
and to improve her or his effectiveness in apply-
ing those skills. The series contains an intro-
duction to spatial orjentation with several self-
directed activities to-help improve that skill.
It also contains seven sets of exercises that
focus primarily on spatial visualization. Each
set begins with fairly simple exercises and pro-
gresses’to those that are more difficult. In
addition, each set builds on the skills of the
preV1ous ones. The .user should begin with the
basic exercises in each set, even if they seem
fairly easy. It's a good 1dea not to skip any.
This is one time where practice does help.

The sets of exercises are appropriate for all

age levels, with the exception of prek&ndergar-
ten. Young children can do many of the activ-
ities with the assistance of an adult. The
younger a personis when;she or he begins to .
develop spat1a1 ‘abilities, the more likely it is
that those abilities will remain an integral
part of her or his perceptual ability. '

DESCRIPTION OF ACTMVITES B

TS

The activ1t1es are self-contained and can be com=

fl

L4

pleted with or without the supervision of an in-
structor., Teachérs should find them easy to
adapt for classroom use. The activities should
not be viewed as tests; they are designed to help
users improve their spatial skills.

Each set of activities contains an instruction
sheet that gives the objec;1ve(s) of the setf
examples of everyday applications, direction$

for use, as well as suggestions for self-difrected
pract1ce. Trying s%me of these structured/activ-
ities is important; “their 1ncorporation into
everyday act1V1t1es will greatly increase’ spat1al‘

"skills and one's confidence in them.

" Answers are given on the back of each exercise

page for those who want immediate feedback and
also on a separate solutions page that concludes
each set of activities. There is a blank answer
sheet that can,be removed so that answers can be
marked on it, allowing the exercises to be com-
pleted several, times. \



_ SPATIAL ORIENTATION

A specific type of spatial abilit} is called
spatial orientation. This involves the ability
to pérceive patterns and to compare them with
one another; to understand how elements are ar-
ranged within a visual pattern; not to be con-
fused when obJects change their positions-in
space; and to determine spatial location w1th
respect to one's body.

\ . ' \
Spat1a1 or1entat10n is necessary for tasks that \\
\require a sense of dirvection. Map reading, f1nd-
Mng one's way ‘in an unfamiliar locale, and using
or exp1a1n1ng perspectlve are good examples of
'such tasks.. .

To improve spatial orientation skills, you can -

do the following exerc1ses.

Engage in any general physical act1v1ty, such as
playing Frlsbee, volleyball, .tennis, or pool
Other activities “which may be useful 1nc1ude
danang ‘and tumb11ng

‘TTy parallel parklng and dr1v1ng in reverse.

Play e1ectron1c games in whlch you have to under-
stand patterns and how they zre arranged or: you
"have to detérmine the spatial relat10nsh1ps with

respect to your own- body.

'Readvand interpret topographical maps.

Practice with a bow “and arrow. ‘Mentally conneet
your arrow to the, target.’ o o o

As you dr1ve in the country or r1de a b1cyc1e, )
envision the entire landscape. Dori't just fol-
low the painted lines or signs that go around a
curve. Visualize where the curve has to go and

what it will look like ahead.

Look farther ahead wheh walklng and dr1v1ng
<

\\ Move to music. ' . s
\\ )

1

Use srmple tumbling to learn where your body |
goes in space. ' i
Read maps. Have someone listen as you outline a
~route on a standard city map. Then mentally fol-
low that route, . telling the direction of various

“ .. turns (r1ght or left; north or south) with re-
" spect to your original starting point. |,

'Draw maps.

Play games ‘using maps. Tell verbally how ‘to get

_from one point to another point by the shortest
" route, :







ATIAL

0BJECTIVE

L1

© DIRECTIONS -

iy

« MEMORY OF SHAPES

:\‘ ¥

To forn a visual inage of an object and then to remember its shape.

N

. First, look through the activities. Notice that each page contains
' “two drawings. look at the draW1ng on the right-hand side of the
- Page until you think you can remember, it -- see it in your mind, -
It is important to remember what the object looks like, rather than -

just rememberlng its name. Now, turn the page and select the object .

8

APPLICATION

Try to remember just where a store is on a street or
‘mmwMWAmmmmammemﬂwm
remenber what a pair of <lacks or a suit lookad like
“after leaving a store ¢; - «t your favorite camping
site looks,1ike, You miy . also try to recall the
pattern for knitting a sweatet or the blueprlnt for
;bulldlng a cabinet.,

C

* Visual memory is required for careers such as engineering, .

_geography,, dentistry, forestry, city planning, industrial

"design, mathematics, landscape architecture, and quality -

control,

2

“through the set several times.

on the left-hand side of the page that you
renenber from the page before. . Mark your -

answer on the sheet provided, Then you gan g;j
. check the answer on the back of the page to

see that it is'correct. Continue in this -
way until you have done all the exe;c1ses.

L] .
: k)

If you ariswer all the exercises corcectly,

g0 to the set of exercises on Figure
Completion. But, if you miss some, and

most people will, try the other types of
activities suggested und€r "What Else Can

“You Do? on the next page.. Then work

through the exercises again.

Another way of approachlng the exerc1ses is
to work all the way through them before
checking any ‘of the answers. A separate
solutions page is given at the end of the

exercises for this purpose. \Completlng all

the activities before checking an answer is =

especially effective if you want to work

-

RS (I




MEMORY OF SHAPES-

/ ’ ' . ‘ . ) T
¢ . ‘ TN
. . \

WHAT ELSE CAN YOU DO? ; IRCE | LIST YOUR OWN IDEAS FOR IMPROVING

OUR HEWORY OF SHAPES |
- N

_ Describe to som-one the neighborhood .n which | _
" you live. Try te "see" the details as you B o ‘ g
talk. “Don't use street names.’ ) 4 :

Look at a picture. Look avay and see how much
of it you can remember. Try to rerember exact
placement of things.

Read a story and then close your ngs.’ Try to
visualize what the ‘characters look like, what
the strcets and houses and clothes look like. |

Walk around your house "mentally." See the \
texture, the angles. Where ar: the plants .
located? o o h -

' Tey to draw faniliar objects from menory -~
your dog, car, bicycle, shoes, living room, AV

Touch 2 thrne-d1men51ona1 form, either real or o | ;
,mmmmmmmmmmmmm % \ - Co S
visualize-it. -

, Picture an obJect in your' mind. Scan it, paylng
o attention to all the details as you do so. Then
zoom in on one small part -- plcture it in detail
in your mind. ‘

1

Practice twenty questions. What twenty things
‘can I visualize? Close your eyes and see them. ,

Practice visual "libering up" exercises, Let
the images flow freely. Allow da11y time for o .
o relaxlng, daydreamlng :
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LOOK AT THE OBJECT IN THE BOX ON THE

. RIGHT. TURN THE PAGE: FIND THE SAME
IN THE BOX ON THE LEFT:

‘ORIECT
 CIRCLE THE. CORRECT ANSWER. THEN,
LOOK AT THE ORJELT IN THE BOX ON

THE RIGHT AGAIN: TURN THE PAGE AND

“AND IT IN THE BOX ON THE LEFT

'CONTINUE N THIS WAY FOR'EACH EXERUISE -
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FIGURE COMPLETION

OBJECTIVES

DIRECTIONS'

~ APPLICATION

‘The completion of a figure from limited information is
~ often required in everyday life. People who sew imagine
" what the entire garment will look like when only paft of

it is done. A completed landscape i¢ visualized from
only small plants, An automobile driver needs to distin-
guish elements on the 1uad while travelﬁng through fog,
at night, or when the sun glare obscures images of pe-
destrians or Vehicles, ' '

Figure completion is particularly important to some
careers.. An archaeologist creates a design from pieces
of pottery. A civil engineer creates a bridge and an
artist "sees" a completed figure from only a few sketched
lines. 0Other careers that require the skill of figure
completion are paleontology, geology, radiology, and
chemistry. -

79

S0

1

To draw conclusions from limited perceptual information.
To.create an inage of the whole from a part,

Each of these exercises contains an incomplete drawing of an
object,” The idea is to look af the incomplete drawing and
visualize what it would look like finished, To the right of
each incomplete drawing are three finished pictures, Select
the one that is the completed drawing of the figure in the

box on the left. Mark your.answer on the
sheet provided. 'Check your answer on the
back of the page if you wish,

If you answer all the exercises correctly,

g0 to the set of activities on Rotation 1. &

If some of your answers are not correct, you
night want to try copying the pages and then
cutting out the incomplete picture. Although
the pictures do not match precisely, when you
superimpose the incomplete drawing on the pic-
tures on theriéiiﬁ you will be able to see
which is the match. As you do this, try to

* visualize what you are doing when you match

the drawings, See it in your mind. Then men-
tally lift the incomplete drawing off the page
and fit it to a picture on the right;\\yow try
working through the exercises again.

92



R CMETN

WHAT ELSE CAN YOU D07 | | - LIST YOUR OWN IDEAS EOR IMPROVING
% : | . YOUR FIGURE COMPLETION ABILITY

Work jigsaw puazles.” - ) . 1

Do lirie teasers. o

1 | B |

Work mazes. = ' L | X
Ly , !

Take a piece of congtryction paper and cut a/ '

shape out of it, Place the sheet of construction

paper over a part of a photograph so that only 2

portion of the pictire is showing through, Have -

someone try to guess what the picture is. SR A v

Take a look out of ﬁhe.window at a distant

cylindrical object. The image probably will

be obscure. Is it a telephone pole, a high voltage |
. wire pole, a lamp post, or perhaps a flag pole? , ‘o~

Tdentify a cut of meat fron a whole animal. N
‘ i \ Lo '~~--7w' v N i oo et en . ! L .
Try finger-painting and visualize the finished
work from the time you begin, . A ‘ 0
7 . ..

Cloud gaze ~- visualize inages in then.

ok with Tinkertoys. Sec|the finished objglt |
. from only a few connected gieces. -~ - L
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EXAHPLE

LOOK AT THE DRAWING ON THE LEFT - THE DRAWING 19
NOT FINISMED.  NOW LOOK AT THE. FIGURES IN THE. BOXES
‘N THE RIGHT- ONE OF THEM -5 THE COMPLETED

- DRAING OF THE. FIGURE N.THE BOX ON THE LEFT- WHILH

ONE B 117 PLENSE CIRCLE THE CORRECT ANSVER.

-~ THEN, TURN THE PAGE AND (ONTINUE -, -
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AGTATION 1

0BJECTIVES

To rotate an abstract inago mentally, To imagine the rota-
tion of a pictured object,

[

\

JIRECTIONS, '

mwmmmmwﬁummammnm&ummw .
bored 1 through 9, each page has a drawing in a box on the left-

hand side of the page. Study the shape of the figure inside the
box, Now, look at the box on the right-hand side of the page.,
The shape of the figure inside the two boxes is exactly the semev
Can you turn Box B so that it looks like Box A? If so, answer
yes on ithe sheet provided. Remember that you are mentally rotat-
- ing the entire box, image and all, rather
than just the image itself,

/ APPLLCATION’ | A
[ L \ Exercises 10 through 27 ask you to rotate

' the box on the left-hand side 6f the page
and to pick the box from the other four that,
' will exactly match the rotated box. -

ﬂte ability to Totate objects mentally is requiréd in
many sports. Imagtne how a baseball must rotate through
space to land ;4n the catcher's nitt, Or imagine how it
~ feels when jumping off the high dive to do two complete
‘rotations before hitting the water, You may also need
“to picture the movements of the earth and sun in order
"to deternine where to plant a shade tree to cool your
house ih sumer, or to determine how to sketch a room
or greenhquse for a southern exposure.

]

If you answer &l the exercises correctly,
g0 to the set of exercises on Rotation 2,
If some of your choices don't match the, .
correct answers, you may want to try some of
the additional exercises given under "Hhat -

. Else Can Yol Do?" on the next page.- You may

. “\ | |
es to careers such s ) also want t0 copy -thé pages and cut out the
Thls s Of il oo o ¢ to it box on the left and actually turn it to match

‘auto mechanics, aircraft mechanics, plumbin electrical ) t A
’ ) PG, the one on the right. As you do this, visu-

work and television repair, Craftspeople project a men- , ; ‘ ,
tal inage of the desired final arrangement of mechanical aslze the box turning, Close your eyes and
components and then vork tovards it. The ability to nen - . B 10 5¢¢ 1t. -”
tally sotate objects is also required in careers such as - - .
constructton, engmeermg, astronomy, and geology, < - B
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WHAT ELSE CAN YOU D07

_ Draw a three-d1mens1ona1 obJect fTom several

;L‘angles

- fit. the p1eces together

i

F1t left(and r1ght shoes 1nto a shoebox. = -~ . :

Make stick figures of geometrlc shapes and :
turn them in space. Observe how they 1odk
as they turn. Or use T1nkertoys :

Use a miter box to cut: angles on wood and

" Look at’any exh1b1t or photograph of a cross-

section of a piece-of machinery, a car, a
jogging shoe, etc. Have a friend who under-
stands cross-sectional drawings show you some:

. good examples. Draw some yourself of a very

‘Once you have the sk111 of mentally rotat1ng o

.tally moving the components of individual ob-

‘may sh1ft places and p051t10ns

'strategy w111 be successful

familiar obJect such as a table leg or penc11

entire obJects you will want to practice men-

Jects within the space. For example, imagime.
moving the furniture in a room. The room it-

self does not tum, but pieces of furniture ’

o

When playLng chess or checkers mentally pro;ect
several moves in advance to determine 1f alﬁlven

et

A

e ‘:9.“',.'/ . X /~

S .
LIST VTR OHN IDEAS FOR IMPROVING_‘
- YOUR ABILITY TO ROTATE OBJECTS IN
SPACE MENTALLY : :
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ON THE LEFT SIDE CF THE PAGE 15 A BOX LABELED 0. IT He9 AN
OBTELT IN 1T ON THE RIGHT ARE FOUR ROKES LARELED MSQ" | .
D, PRKTHE BOXTHAT WLL EXACTLY MATCH NOHBER [0 WHEN 1T 15 . .

 RC/BTED: NOW DO THE SAME FOR NunaﬁR I,
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 ROTATION Z

0BJECTIVE -
To imagine the rotation of an objeét about a point,

1

DIRECTIONS

These activities ask you to look at an object and to imagine
. it turning. As you mentally turn it, you must keep the
details inside the object in the same place as they were
in the original drawing. The center will remain in place as
,the rest of the drawing turns about it. It is similarto
2 windnill or the pinwheel heing held by the cartoon character
on the left. '

Look through the activities. Imagine the
"circle on the left turning, Will it look
like the circle on the right after it has
been turned? If so, answer yes on the
sheet provided.

APPLICATION -

The ability 40 10tate an object mentally about a point
is required in abstract thinking, You must think of
the center point as being fixed with space moving about

it, Most examples of rotation about a point are those If you answer all the exercises correctly,
‘that occur in nature, rather than something you do "@&MWWWWM@MW
yourself, The skill of visualizing the rotation of Memory and Rotatton. But, if some do not
an object, however, is necessary for other types of match, try copying the pages and cutting
visua) thinking. In particular, this type of ability out the circle on the left, Turn it slowly
is required for careers using mathematics. | until you think it matches the circle on

the right. Then try to imagine the circle
turning without actually doing,so.

 Additional exercises are suggested under

"What Else Can You Do?"

v

51




MIATIONZ

NHAT ELSE CAN YOU 007 - LIST YOUR OWN IDEAS TO IMPROVE

~YOUR ABILITY TO ROTATE OBJECTS
Use a compass to draw circles, _ MENTALLY

Watch a dancer as he or she turns, Notice
hwmwwMWkMMMMHw%mme
point.,.

Imagine a merry-go-round turning. Visualize
- yourself on it. As you spin, what happens
to-the rest of the merry-go-round?

* Vatch a bicycle wheel as it turs.

Draw your own examples:

Visualize the way the threzds of 4 scres turn
and the direction they must £0.

Look at a set of gears. Visualize how each
gear must turn in order for the total set
to function, v

. \ ' Play a game that has a target that splns,
| such as darts with a spinning board. Watch -
the board carefully Try to visualize where
parts of the target will be in relatxon to

the center p01nt , . .
i
¢ ‘ o Y‘
o .
. . 1_8{3
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LOOK AT THE TWO DRAVINES BEWOV. 19 B A ROTATION OF AT
CIRCLE YES OR NO ON YOUR ANSWER SHEET: |

-
[

NOW, 60 ON To THE NEXT DRAVING .

CONTINUE TD MARK YES ON YOUR ANSIVER
SHEET IF B 15 AROTATION OF .4 -

b
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SPATIAL MEMORY AND ROTATION

OBJECTIVE

To remember the shape of an object and its relationship - -

SPATIAL

APPLICATION

_DRETION T

to other obJects when they are rotated in space.

5 Glance through the exercises, Each exercise has a box with .

four objects in it, one in each cormer. Study the objects

‘mmmwmwmmmememmmp'
 where it is located in relation to the other objects, Whem

you can visualize the box with the ob-
- jects in it, turn the page and select

]

These exercises. combine the ability to remember what
an object looks like with the ability to mentally
rotate that object in space. A simple example might
be trying to locate one's car in a large shopping
center after exiting from a different door than the
door one entered, The assembly of an object often
requires remembering and mentally rotating parts in
order to complete the final product,

.Many‘occupations.require this type of memory and rotation

the box in which the objects have been

‘rotated together, Remember, not only
should the box contain the same objects,

they should maintain the same- positional-

* relationship. Once you have selected the

box, mark the answer op the sheet provided.

If you:answer all the exercises correctiy,

'go to the set of activities on Hidden Shapes.

HmmMmmmmmwmmm“
correct answers, you may want to do some of
the additional activities suggested in "What

skill. Architects, engineers, plumbers, el§ct ‘Tias,
and contractors mist be able to manipulate an. retain

" images of building conponents in order to work efficiently,

The skill is also required in other careers such as

‘astronomy, chemistry, anthropology, de51gn, draftlng,

and art.

21 | 191

. Else Can You Do?"

* You can also copy each exercise, Cut out the

objects within each bex and move each so you
can match-the set with the answer. Note that -
the objects do not rotate. As you do this,
visualize how objects. can move within the

box while not changing their relationships

to the other objects within the box.

222




SPATIAL MEHORYANDROTATON

NHAT ELSE CAN YOU DO? | L _LISI_YOUR OUN IDEAS-FOR- IMPROVING“"’”"_'
- YOUR SPATIAL, MEMORY AND ROTATION |
(i out objects “Fron the exercises or draw your SKILLS |

own, Attach them together with a string, so that
each object itself will not turn. Move the
objects together, As you do this visualize the
objects moving within the box, .Now, remove the-
string and instead of rotating the set of objects
rotate gach one individually. Notice the
difference in how the objects look from when you
moved them with the string attached. You also

" can.rotate the box as was done in Rotation I. _ )
There are three types of rotation of the objects
you can visualize: t} tion of the objects
together in the box; the~rotation of each
individual object in its corner; and the rotation
of the box itself

Study a. photograph Then try to visualize it.
from memory. Next try to draw//rt as if it had
been rotated so it was upsrde <down. Then draw
it on its srde |

Practice looking at a.set of keys. Attempt to
determine which key will fit which lock.

---—————-Practrce~vrsua11z1ng what is behmd you..

© Create a sculpture using clay. Form a shape you
see before you, rotating the shape in your mind | .
- as well as with clay, Form.a shape you've seen N
in another room (remember and rotate) Create
an imaginary shape.

Study a structure, such as a building, bridge, or ;
fence, Attempt to make a model of it from tooth- S ,
'picks, Play-doh, blocks, or straws. . Then mentally o 221 |

Totate the structure and construct the new model. ‘

; | ,' 1Y
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LOOK, AT THE OBTECTS IN THE BOXON
THE RIGHT: REMEMBER \WHAT EACH
ONE LOOKS LIKE. AND WHERE. IT 15 |
LOCATED IN RELATION TD THE OTHER
OBIECTS. THE OBTECTS WiLL ALL BE
'ROTATED WITHIN THE. FOUR BOXES
ON-THE NEXT PASE: \YHEN YOU
THINK YOU CAN REMEMBER THE SHAPES
AND \WHERE THEYRE. LOCATED, TURN

THE PAGE. AND CIRCLE THE ANSWER FOR
THE BOX- IN WHICH ALL OF THE. CRJECTS

HAVE BEEN ROTATED TOAETHER, THAT
IS5 IN\YHICH THE OBJECTS REMAIN IN

' THE S$AME ORDER, BUT NOT IN THE |

SAME POSITION.

THEN, CONTINUE . FOR
EACH NUMBERED ROX:
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" LOOK 47 THE OBJECTS IN/THE. BOK ON THE
- RGHT: REMEMBERWHAT ENCHONE. - |
" LODKS"LIKE AND WHERE T IS LOUTED |
©IN RELATION D THE. OTHER OBIECTS: . |
- THE ORJECTS WiLL ALLBE ROTATED |
. WITHIN THE FOUR BOKES ON THE
* NEXT PAGE" WHEN YOU THINK YOU==~ | - -

“CAN.REMEMBER: THE. SHAPES AND

" \WHERE. THEYRE LOCATED, TURN THE-

- PAGE AND-LIRCLE THE ANSWER -
- FORTHE BOX-IN \VHICH ALL THE OBJECTS
- HAVE BEEN RCTATED TLETHER:

|
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' EACH NUMBERED EDX-

A

| NOW, CONTINUE FOR -
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, NO\V‘;ELETS TRY SDHE bEOHETR\L

;_5H ADDITION TO' THE. ORIECTS
BEING ROTATED TOGETHER,IN .
SOME. OF THE. BOXES THE. OBJECTS
THEMSELVES MAY RoTATEOR |- | - . . | = =
'CHAN£=E ANGLES. ) |
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SPATIAL g

APPLICATION.

OBJECTIVE )

DIRECTIONS

’ ‘the corner.

\ e

These exercises can help one develop the abilify to

“pick oyt an object or distinguish a shape when it -

appears as part of other obJects or shapes. A person
who wears contact lenses is often faced with the task
of trying to locate a lense on a rug or floor, Other
objects which might be‘droppe@ on the floor present
the same challenge, 'The skill is the ability to
focus on the object W1thout being distracted by the
background.

* This focus skill is requlred in a'broad range of

‘careers.

For example, in aviation, a pilot must locate
landmarks against a landscape or city background; in

art and design, the artist must focus on.a part rather
than the wholé; and in X-ray technology, the technician

-must locate and interpret a shape or pattern against

the broader background.. Other careers that use this
skill include architecture, b10chem1stry, biology,
englneerlng, geography, and laboratory technology. .

1

6 W

- HODEN SHAPES

“To- focus on an obJect or shape whlle ignoring 1rrelevant
background 1nformat10n

Lok through the exercise., Notlce that a shape is g1ven in -
» the lower left-hand corner of each page. That shape will be
located inside one of the boxes on the page. The size and
-position of the shape may not be the sane as the drawing in
The shape may be turned on its side or-rotated

a half-turn; it may also be larger or
smaller than the drawing, You want to
locate the shape inside the box and
then mark that box as your answer on

the answer sheet.provided. In exercises
1 through 14, the shapes will be rel-
atively clear or easy to locate. In
exercises 15 through 23, the shapes will
be hidden in the pattern and will be
more difficult to find. -The irrelevant
infornation increases in these drawings,
making the shape more difficult to lo-

. cate,

go-on to the final set on Cutout Forms.

. But, if some of your answers are not cor-

rect, you may want to copy the shapes cut

~them out, and try to locate them in the
boxes by turning each shape and »rylng to

match it to its correspondlng shape in the
box.

Additional activities are given under "What
Else Can You Do?" on the next page. =
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WRAT ELSE CAN YOU D07 ©LIST YOUR OWN IDEAS TO THRROVE

L . YOUR ABILITY T0 LOCATE HIDDEN
Take two photographs of the same object so that SHAPES

in one photograph the depth of field includes a.
clear view of all objects and in the other.only
the foreground objects are in focus and the &
background objects are blurred. Compare the two

. photographs. - '

Practice by focusing your eyes on a whole scene
outdoors, then by focusing on selectéd parts of
the scene, Then pick one object and try to see . o
. it in'detail at the same tine you.are obserV1ng ' a - . 1
the ent;re scene. ‘ o ' o

Do simple weaving to create patterns of colots |
and shapes.

Draw your own hldden picture and have someone
attempt to focus on 1t

Work _mazes. Try to see the maze without' tracing
“the pattern.

Look at iftricate patterns in a geometric painting,
Try to pick out the different shapes. .

ommmhmmmmmmmmmmmwma S "y
has a section on embedded figures. Look at the : ‘
- examples-and try to see the various figures.

Study systems. Looks at parts in relation to the ' ' .
whole -- engines, radio, vacuum cleaners, - : o '
sewing machines,. etc,

B A
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JOOK AT THE*SHAPES INSIDE rHr. BOXFS ON THE RIH-IT NOTICE THE I-\APE THE STUDENT, |
ON THE LEFT 1S HOLDING- THAT SHAVE IS THE SAME AS A SHAPE INSIDE ONE OF THE

BOYES- WHICH BOX (ONTAINS THE SAME SHAPE? CIRCLE THE CORRECT ANSWER:
No\v, COMTINLE 10 [0 THE SAHE FOR EACH SHAPE. GIVEN: o
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THE SIZE AND POSITION OF THE SHAPE HAY NOT BE THE
SAME AS THE EXANPLE - THE SHAPE MAY BE TURNED ON
ITS SIDE OR IT MAY BE LARGER Cr SHALLE-E .
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Cutout Forms -




SPATIAL.

CUTOUT FORMS

To

" APPLICATION

design and create it from flat pieces. =
Q ‘ . L ' . “‘. 303
ERIC. .. PR B

(v b

t

Many times we are faced with the task of assembling
three-dimensional objects from pictures. For example,
you might want to assemblg an "easy-to-put-together
one-hundred-piece” space toy the night before a birth-

day party. mmoﬁthnmuuM$mmwhwwmm_'

goods are less expensive, The instructions are given
in drawing forn and may be ambiguous, The best way to

cope with such a problem is to visualize the completed -
object in three-dimensional space, going from-the-two- ~ ~

dimensional drawing. -

Architects and draftsparsons need to be able to look
at cross-sections of objects and visualize them from ,

different angles. Carpenters must be able to gonstruct
fumiture, cabinets, and so on from two-dimensional
drawings. Clothes designers have to visualize a new

OBJECTIVE

Glance through the exercises.
an example of the types of activities in this set, Look
a the figure in the box on the right-hand side of the
. page. Then look at the pattérns on the left. One of
those patterns could be cut out and folded up to look
N . like the figure in the box. Try to do this visually -- .

‘. A

croato a three-dimensional object from o tho-

dimensional pattern,

DIRECTIONS

The first exercise is

\ imagine the pattern folding up. . Hhat would

!, it look 1ike? If it would match the object

‘ in the box, circle that answer on the sheet
provided, Notice for this set of activities,
the answers are drawn for you. |

If you get all the exercises correct, you
have completed the series of activities on,
SPATIAL ENCOUNTERS.

But, if some of your answers do not match_._
the correct ones, you may want to copy

'~ those pages, cut out the patterns and

practice folding them up. Do this until

you can imagine the patterns folding up

* without actually doing so.

\

~ Additional hctivities are given under "What
Else CansYou Do?" on the next page. '

t ' [

oy

’ 5,? ‘;"‘




CUTOUT FORMS ‘

WHAT ELSE CAN YOU DO? : - LIST YOUR OWN IDEAS TO IMPROVE YOUR |
o , : ABILITY TO GO FROM TWO-DIMENSIONAL
Mako snowflakes by folding a picce of paper TO THREE-DIMENSIONAL SPACE

~and cutting dosigns out of it.
Assemble models of toys.
Play with Tinkertoys.

Find a book that contains directions for assem-
bling simple wooden toys and construct ome.

4. . . .

Draw a bird's-eye view of your house or room.

Find a three-dimensional object such as a book,

a hat, or a glass and draw a two-dimensional
picture of it. Then cut it out and fold it up.
Does it look like the original?

Look ‘at a photograph of an object such as a bridge,
.a kite, a boat, or an abstract shape. Reproduce
it using straws, toothpicks, or match sticks.

Clay or glue can be used as connectors.

Use Play-doh or blocks to construct a three- : , ! ,
dimensicnal object. '

Assemble a simple mechanical system.

Create-a collage.

o ' 304
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Careers . -

he:ability to perceive spatial relationships is an important aspect of many careers. Among them are:

coustics
erodynamics
irline and Airport Management
nthropology X
rchitecture | .\
rt and Design ' - A
stronomy - \

strophysics o T\

wtomechanics
wviation

acteriology |
iochemistry
liology
1otany

arpentry

eramics

hemistry

ity Planning
ommunication Arts
omputer Science -
onstruction
‘ryogenics

)ance ‘ ]
)entistry '
)rafting’

)river Training

¥,

\

_Earth SC1ence . ~ Nursing -
‘Engineering, all- types ' N .
Env1ronmenta1 Plann1ngv ‘ ' Pharmacy and Pharmacology
" Photogrammetry o
Fish and Wildlife Management " Physical Education i
Forestry o . -Physics _ : .
. S _ Phy51ology ' T
-Gquraphy - — rPlumblng S '
Geology ‘ o
- Geophysics . ‘ : QualltyvControL
Gtass Technology o T
Graphlc Arts and Pr1nt1ng o Radiology -~ .
: Recreation :
Health' Services . o
Horticulture ‘ -~ -Shipping : .
\, Hydrology- _ : 3 )
N . ST Télecommunication Arts
Industrial Arts - Therapy, Occupational and Phy51ca1
. Industrial Design . -~ = | Traffzc .and Transportation -,
Industrial Hygiene : " .

Industrial Technology X-Ray Technology

Landscapé Architecture

~ Mathematics

" Medical Tg\hnology
Medicine

»Metallurgy

[ s
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‘Animal® Head Cubes. ‘Teaching Resources, 100 Boylston Street, Boston,,
MA 02116. . ' : : o

‘de Mille, R. Put Your Mother on the Ceiling: Children's Imagination
Games New York: Viking Press, 1973. : :

Gerard J., and Thrapp, R. ,Relatlonsh;g§. Enrich, Inc., 760 Kifer
Road, Sunnyvale, CA 94086. '

Masters, R., and Houston, J. Mind Games . New York: Dell, 1972.

Mulac, M. E. Perceptual Games and Activities. New York: Harper &
Row, 1977. E , : N '

ott, E.’ You Can Thlnk Better than You Think You Can. New York:
Peter Wyden, 1973,

'Relationshapes Cuisenaire Company of Amerlca, Inc., 12 Church Street,
New Rochelle, NY 10805.

3-D Puzzles:_ Pirate, Clown, Mermaid. Teaehing Resources, 100 Boylston
Street, Boston, MA 02116. :
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