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INTRODUCTION

Several important talents have been found to be

very necessary for succese in training for good jobs-

with a future. Now well you do in life may depend on

Low well you can do on aptitude tests.

This booklet contains practice exercises designed

to help you learn to solve problems better. The ability

to solve these problems will increase your ability to

succeed in important training programs later on.

We hope you will enjoy doing them.



Exercise 1

GETTING THE IDEA
(Abstract Reasoning--Part 1)

How does a person learn about the world? One way

is by looking for rules which Make things work.

In this exercise you will see some drawings. They

are like puzzles. You can solve the puzzles by finding

the idea or rule behind the drawings.

Look at the top row of boxes below. See how the

triangle with the line turns around like the hand of a

clock. It starts out at 12 o'clock high, then it moves

to 3 o'clock, and then it moves to 6 o'clock.

A > V

<>

B

O
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Now look at the second row of boxes. See how the

squares turn around just like the triangle did. In the

last box you will find a question.mark (?). Your job

is to figure out what a square in this box should look

like. Does it look like the square in box A0 B, C$

or El Circle the correct answer.

The correct answer is C . Why? Because the

line in the square tells us the direction the drawings

are supposed to turn. In other words, we "get the idea"

from the way the triangles and the squares turn.

Let's try another one. Circle the correct answer.

A C D

E its the correct answer. In the second row

the drawings turn around the same way the drawings in

the top raw turn. There is only one correct answer.

It has to be E

1-2
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Drill 1

On this page is a set of four items like the ones we have been working with.

Now try solving them. Circle the letter under the correct answer.

1 000
oio ?

010 O O
A

0
0
A

No. Ans. Reason

3

DiI
A

4

B C

°CO

E

A B C D

1. B Notice that the drkwings in both rows turn clockwise the
same amount.

E

2. C Notice that the drawings in both rows turn clockwise the
same amount.

3. A The figures in both rays turn counterclockwise the same amount.

4. D This is a little harder. Notice that the figures in both rays
turn counterclockwise the same amount.
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The next drill has problems like the one you just did

except that the drawings in the second row turn in the

opposite direction from the ones in the top row.

Drill 2 is made up of puzzles like this one:

0 ono

A B D

In this example B is correct because the

drawings in the second row are turning the opposite

way from the drawings in the top row.

Now go on to Drill 2. Be careful, though,

because sometimes the figures in the top riaw turn one

way and sometimes the other.

30-4



Drill 2

Here are four more problems. Be sure to watch which way the figures turn.

5 ®e®
?

O O

411 O
No. Ans. Beason

B The figures in the first row are turning clockwise, while the
ones in the second ray are turning counterclockwise.

O

7

0
A

000
IOC

C D

000
0 ?

.o 0 0
A

6. B The figures in the first row are turning clockwise. The ones
in the second row are turning counterclockwise.

7. E Pick the figure that has turned counterclockwise the same
amount that the figures in the first row have turned clockwise.

The circular figures are turning counterclockwise, while the
diamond-shaped ones are turning clockwise.

1-5



Exercise 2

SEEING THIPrri'S 3-17 TWO DIMENSIONS

72-D VisualizationPart I)

Have you ever been lost beca'ise you went somewhere

from a different place or direction? You saw the same

buildings and the same streets. But you stag them from

a different place, and they looked different. When

things are turned around, they look different.

Put your hand on the table with your thumb aut.

It will look like an L. Now turn it around a little,

and it will look like a V. It is the same thing, but

it looks different. In this part of the book you will

learn to aee how things look different when they have

been moved.

Look at box 1 with the drawing of a figure inside

it. Imagine that the figure is made out of black wire

and put on a white table. Now, suppose you turn the

wire around with your hand any way you want as long as

you don't pick it up and flip it over. Would it look

like the figure in box A, B, C, D, or E?

BOX, 1 B D



The righ:,; answer is B . Put a circle around

B, because that is the only one that looks like box A

when it is turned around.' To make it look like the

other boxes you have to pick it up and flip it over

on 1=s back, and that is against the rules.

Now, close your eyes and try to see the figure in

box A turned around so it looks like box B.

Look at boxes Al C, D, and E. They look like

box B but they are backwards. They are flipped over.

They are wrong.

law, close your eyes again and try to see the

figure in box A flipped over so that it looks like

the figures that are backwards.

We call this seeing how things move in our minds

without touching them. Your job will be to put a

circle around the one that is turned around. I' is

tae correct one. The ones that look backwards are

wrong because they are flipped over. You can find

the answer by
(fill in the word)

2-2
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Try the ones below to see if you know the

"turning rule."

A B C D.

C is theinswer. You get C by turning.

the figure in box C around without flipping it over.

C

A

is the answer. The other figures are

wrong because it's against the rule to flip

the drawtng on its back.

A

E is the answer. You have to

the figure around to get the answer.

2-3
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Would you like to improve your memory? Lo you

have trodble seeing the drawings move around in your

mind? Try this. Think of what the figure looks like.

This one:

looks like a flag. The next one:

looks something like a cup. The job we're doing is

easy if you think of something the figure looks

like.



Here are 10 items to do. Some are easysome are hard. Circle

the one you think is correct. There is no time limit.

A L 4 LA

cv u) *2
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Exercise 3

SEEING THINGS IN THREE DIMENSIONS
(3-D VisualizationPart 1)

Did you ever wonder how a house builder can take a set

of blueprints and "see in his mind" how a house will look

when it is built? One of the reasons he can do this is

that he has had practice seeing things in three dimensions

(3-D). When something has three dimensions, it is not flat,

but has height, width, and depth.

Here are some practice exercises which will help you

do what the builder does. Zook at the figure in box 1 at

the left below. It looks like a cross.

BOX 1 B C D

When you fold the figure in box 1 at the dotted lines,

does the result look like Al B, C, D, or E?

The correct answer is D

3-1



To make the figure in box '1 look like the one

in box D, pretend you are 'folding the paper -- first

fold up one piece, then fold another, until all the

dotted lines are folded.

If you, have trouble keeping the pictures in

your mind, try to find something the drawing reminds

you of, then pretend you are making it.

For example, imagine the figure in box D is a

house without a roof and the four sides are the walls.

If you were standing in the house and pushed the walls

down, what would it look like? It would look like a

cross.



3-3

Let's try another one.

This drawing shows a piece of paper with dotted

lines:

This drawing shows how it look., if you fold it

correctly:

To make the first drawing look like the second

one, you first fold. the biggest piece. This will

make it look like this drawing:

You still have one more fold to make. It can bend

two ways -- to the right or to the left. Get a picture

of both ways in your mind. If you fold it to the right,

you will make it look like the correct drawing. This is

what it will look like if you bend it to the left:



Here is another one to practice on. When the figure in

box 3 is squashed flat, it looks like the figure in A, B,

C, D, or E. Circle the correct answer.

Box 2

I

WO M. Mb Ms

410 MID =I ID OD 0

1

1

; .
1 1

i i

a

.
I

e N

A

The correct answer is C

C D

How do you do this in.your head? First you make a

picture of the table in your mind, and then imagine squashing

the table flat with your hands. Another way to imagine it is

to pick up the table and turn it over on its back, and then

bend the sides out until they are flat like the table top.

On the next pages are some more examples of this type

of problem. See if you can do them. Circle the right answer.

3-11.
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A

A

A

41111111111

1. A

2. B

3. D

4. A

5. D

C D E

KEY



GETTING THE IDEA
(Abstract ReasoningPart 2)

In EXercise 1 you learned to solve problems by

observing how figures turned. Go back, review the

instructions, and try the exercises again.

Next, look at the example below. Notice that

the figures in both rows are turning clockwise. Also,

the figures are decreasing in size fror. left to right.

Now look at the choices of answers and circle the

letter under the correct one.

I

I> v

.Q. <> '

O
A

From the way the figures are turning, you know the

correct figure must be pointing upward, This means that

either D or E is correct. Therefore, D must be the

right answer as it is the smallest one.

Now try some problems like this.

4-1
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This next drill will show how the rules you

have already learned can be combined and used in

different ways. Instead of the figures getting

smaller from left to right, they get bigger, and the

'second row of figures turn in the opposite direction

from the top row.

I I

?
-
-1

EnD

A B C D E

The figures in the top row turn clockwise and get

larger from left to right. The figures in the second

row turn counterclockwise and increase in size from left

to right. The answer is D , because it has turned

the correct amount counterclockwise and has increased

to the right size.

Now try the problems in Drill 2.

4-3
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The next drill will combine the rules of rotation

and size in different ways than before.

In the example below you will notice that the figures

in the top row increase in size and turn clockwise. In

the second row the figures get smaller and are turning

counterclockwise.

Now look at the choice of answers and then circle

the correct one in the example below.

I

I

A B C D E

The answer is A . The top row of figures shows us

how the figures turn. The figures in the second row must

move the same amount, but we must be careful to watch the

direction in which the second row of figures turn and note

whether the figures are getting larger or smaller.

4-5
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ANSWERS MID EKPLANATIONS

Drill No. 1 (page 4-2)

The figures are decreasing in size and both rows are

turning in the same directions.

1. E 2. C 3. E

4. A 5. C 6. D

Drill No. 2 (page 4-4)

The figures are increasing in size from left to right

and the figures in the second row are turning in the opposite

direction from the top row.

7. A 8. A 9.

10. E 11. D 12. C

kill No. (page 4-6)

Notice that in each case the figures in one row increase

in size while the figures in the other row decrease. Also one

row turns clockwise and the other row turns counterclockwise.

13. B 14. D 15. A

16. B 17. C 18. E



Exercise 5

SEEING THINGS IN TWO DIMENSIONS

2 -D Visualization --Part

This is similar to Exercise 2, where you learned how

to see things in two dimensions. You were shown how to

turn a figure around in your mind, until it looked like

the correct answer.

Turn back to Exercise 2, read the instructions, and

try the exercises again. When your teacher tells you,

turn to the next page and try the new items.



Drill 1.

Here are 10 items to do. Some are easy -- some are hard.

Circle the one you think is correct. There is no time limit.

1

5

8

9

10

S

jIIII

A B D

En I t7
A B C D E

A B C D

A B C E

A B C D E

A C D E

A B C D E

A B C D E

0 ED (t) u Q>

A C D E

A) 2 0 a u)

A B
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Drill 2.

Here are 10 more items to do. Circle the one you think is correct.

1

T

LJ-

5

6

8

10

PV rs
A B C D E

i( & ,
A B C D E

Q ()
A B C E

rL 1_1

A B C D E

A B C D E

A B C

A B C D E

rL
A

A

0\
A B C DE
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On this page are the correct answers. Count up

the number you marked correctly for Drills 1 and 2

and put the numbers here:
Drill .1 Drill 2

Did you get more right the second time? Practice may

not make perfect, but it helps.

Drill 1 Drill 2

1. A 1. E

2. C 2. A
3.. D 3. B

4. E 4. D

5. C 5. D

6. A 6. c

7. D 7. E

8. D 8. C

9. D 9. D

10. E 10. E



Exercise 6

SEEING THINGS IN THREE DIMENSIONS
(3-D Visualization--Part 2)

This is a continuation of Exercise 3, whe7e you

learned how to see things in three dimensions.

Turn back to Exercise 3, review the instructions,

and try the exercises acnin. When your teacher tells

you, turn to the next page and see how well you do on

a new drill.
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1. C

2. A

3. C

4. C

5. B

6-4



This is an experimental booklet intended to

help young people learn basic principles and

concepts of mechanics and technology by means of

a series of aptitude training exercises. The

exercises are similar to aptitude tests except

that an explanation-is provided of the underlying

principle governing a particular class of items,

as well as the correct answer.

This booklet is part of the curriculum and

materials for teaching badic vocational. talents

being prepared under ContraCt 0E-5-85-023 with

the United States Office of'Education.

Comments and suggestions will be appreciated.

Address all correspondence to:

Dr. John T. Dailey, Director
Education Research 'Project
The George Washington University
1166 19th Street, N.W.
Washington, D. C. 20036
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