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-

An Attempt to Confirm Five Recently Identified Cognitive Factors

Ruch B.,Ekétrom, John.wf French, and Harry H. Harmahi

.

Introduction Vj ' —

. ’
This, report iQ part of a general study of Referencé Measures for Cognitive
» 7 v ot . ) s
and Noncognitive Factors. The main activity being reported is the development
of "factor-referenced” or "marker" tests for several recently identified cog-

2

nitive factors. A secondary activity involves the study of pessible relation-
ships to factors already established. These developmental activities incYude
a field-study of these measures for improvement of the items in the tests, the

determination'!of the reliabilities of the tests, and some clarification of

.
. 4

A
"

\ the psychological 1itegature of the/bast deéﬁde (Ekstrom, (e

v » . ) v

A reviewm

1973) indicated that five coghitive factors;ihot included in previous Kits of

Lt A

¥ 4

Reference Tests, m'ght e SUfftciently well-establigfed to be included in a

Our standa‘d for an "estahlished"ﬁpctor" requires

o\

new edition of this\ Kit.

ed in q\fizimum of three gtddies done- by at least

.o ' 1
r laboratories. The five newly identified factdrs
'!»——>‘ <
igural fluency, integrative processes, visual
. { '

. - . \ ) ?
memory, and verbal clogure. : g ¢

are: concept a%tainm Rt,

’

Litera%yre relevaqt to kach® factor was reviewed ‘in order to develop g

pe useful as markers. E%caus it seemed especially important to determine

whether the new factors %OUld begseparated from other somewhat .similar factors, -

marker tests for six other facitors were included in the study.” These estab-

lished factors are figural adaptive flexibility, logical reasoning, general

’
a ’ [

reasoning, number, spatiaw ori%ntation, and speed of closure.
k3

L
| .




AL ‘ . .. < ““ ° -
Factors and Proposed Reference Tests -

In this section a brief description of each factor is presented alorg
B P
' with reference to.the literature that substantiates it. Then the marker
- * - — . ,' &
tests developed or selected for this factor are listed. The 11 factors are
. . . . s
i

numbered according to their alphabetical position in a complete listing of

cagnitive factors, and the seVeral factor-referenced tests are given serial
. " -

- a

hgmbers following the two-digit factor number. Thus test 142 is the second

test (Building Memory) intended-to mark Factor 14 (Visual Memory). The
) N N . . ,." - -
factor and test numbers are not sequential because this study did not dinclude

u

all of the established factors praposed for inclusion in the reviséd Kit and
“« . N - . . s . - o . %

because not adl of the' tests for the éestablished factors-‘are included_ih this '

study. For ready reférence, the 11 factors studied are a$ follows:

&
’ . ) No. " Symbol. Factor Name -
o . » 01 ' CA u Concept Attainment ST
X - 03" . CS . Closure, Speed of
04 ’ . cv . Closure; Verbal
o 07 . ' FF "Fluency, Figural’ i
y . 11 ' 1P ~ Integrative PsoceSses -
- : 14 MV _ Memory, Visual @
ns N * ' Number
: .18 RG Reasoning, General )
N - 20 . RIf Reasoning, Logical. i
21 s . Spatial Orientation’

{ § 26 XF Flexibility, Figural j‘
QgThree tests were devéloped or selected as markers for each of these

factors.- The nehly'developed tests were modeled after those described in
. K o v o ' )
+ the relevdnt literature. 1In addition, an effort.was made to have the three

tests for each factor be as'different from each other as possible withir the

constraints of trying to measure the single hypothetical construct. This

-

decision gave us more confidence that, if a factor separated successfully,

.

the selected markers}yqpld fully define all aspectéjof the fa$tor. However,

it also increased the likelihood that factors might overlap or split up.

!
—

Q -

8

o/




01 Concept Attainment Egctof (CA) -- This ‘factor is defined as the

abil}ty to formuléte.hypotheges abbht relationships among stimuli and to
_'select the one hyﬁothesis which besg'ffts the evidenpe.v Concept formation
f fwas}first found as a separate‘factor by Adkins and Lyerly (1952). A Lo
 similar factor, first called "abstra&ign naminé" and later called "convergent
'\J_ productlon’of semant1c~un1ts » was found in Guilford's laboratory (Guilford

et al., 1952; Gullford Kettner, and Cﬁrlstensen, 1956; 0'Sultivan, Gu1lfg\ﬂ (

and de Mllle, 1965 and Dunham et al, 1966) Several of Gulliksen S stu—
dents (Alllson, 1960; Bunderson, 1967 Duncanson, 1966; Manley, 1965) hzve

studled_the relationship Wf concept 1earn1ng to ahli;tles. pther stydies

¥ =
.. . i , . ., - ’ 2
1nglud1ngtconcept attainment or concept learning factors are Lemke et al.
” ! - A
- . -

A S

(1967) and Bunham et alj,(&968). . ‘ . ' ) e W

Tests that were found to load on this factor requiréd the subjects to

uncover groups or relationships among stimuli nd also the abilitf}to name
; ‘

or otherwi¢e‘iden¢ify the relevant aspect of these groups. The tests dgvel-

oped are: : : ¢
. \
. wv\\;\g - Q11 - Finding Number Groups. In TOows

4 -,
subject 1is asked- to flndﬁand mark \two grq~gs,of

f numbers, the
- =7 ‘four consecutive numbers which hav4 some similarity

or relationship. Hypotheses about {he groups may -

be checkXgd against a "no group' row.\ 7 minutes for
’ each of t. parts. o . s
ad Olé - Figure Grou 4 gming. "For each~item,‘t e.subject is
. askéd -to describe how ope group of threé complex .
figureé differs from another group qf;fi‘urés.':7 *
1‘m1nutes for each of twe parti ~ &\ ’ \
ﬂ%OlB - Recognxzng WOrd Groups. Each item askes nhe SUbJEQg P
. to dec1de whether or not.a llst of flzg words are
IS o conc?ptually‘rel%tgd. 4 mlnutes for.each of two parts.
’n \;/\'




L]

03 Speed of 01d%gre Factor (CS) -- This factor is defined as ''the

abilityftorunite an apparently disparate perceptual field into a single

percept. It is 'a well—establlshed factor- that appeared in the 1963 Kit. .

)

While Gestalt Completion type tests have be'en cons1stently,good markers

.

for this factor,‘there has been difficnlty in finding other paper-and—penc1l

» 4

tests for this factor. A maJor concern was that {{e Concealed Words test
i .
which tdd bee§>1ncluded as a marker for the speed of closuré in the 1963 Klt,

- . .
* -

- might be a better marker for the vérbal closure' factor. In addition to these = -

b - _ .

L4

two tests from the 1963-Kit, the third gest in the following list was newly

developed for this factor:* ‘ . (.
. . . [ . .

031 - Gestalt CompletionJTestf The subject is asked to .-

fl‘ identify objects from silhouette like-pietures when N
N o parts of the p1cture have been erﬁsed 3 minutes )

- . . for each of twogparts ' . ‘ .
A y *
6§\ 032 - Qpncealed Words Testl. The subject is asked to L

identify common words when parts of each letter

. . 5;2 the word have been erased. ﬁkminﬁtes for gach

3 1 4 ’

! ) . .
P Q&oﬁ two parts. : . L - R
- . - R i . ¢ ~

033 - Snowy Pictures. The subject is asked to identify
objects which are partly obliterated by snow-like .

~spatters. 4 minutes for each of twocparts;

L

¢

ey 04 Verbal Closure Factor (CV) -- This factor 1s defined ‘as "the ablllty

\ . .
to solve problems requ1r1ng the identification -of words when some of the

v

¢ ) R T~ .
letters are missing, disarranged, or mixed with gthey 1et$ers." The verbal
. put SaEL T .

closure faetor was first found by Pemberton (1952) and byeMooney (19?4);

+

‘More recently, verbal\closure factors have gppeared in stud1es by Adcoék

o W ‘

and Webberley (1971), Harris and Harris‘(l973), Messick ang French (1967)
Y U . -
and, somewhat lessfclearly in Guilford's laboratory as cogniﬁ}on-of\,' v

v »




i
.
q

.
v

@ ’ b . A . o ' .

. PN . ; . -+ ) ‘: - » l
symbolic units (Gershon et a&%,'}963; Hoepfner et al., 1964; Hoepfner and
Guilford, 1965; Tenopyr et hflf‘1966; and Hoe%fner‘et al.,'l96§). Verbal

cldsure seems -to, be related to the cloze\technique (Caf%er et al., 1971;

w

hnmaht et al. 1970 Weaver anduKingston, 1963). ’ .

'

3

Tests ;A\¥ have been found to load on {hls factor inclulle the rear-

.

A

' ra ge@ent of the letters of one word to form!anotﬁer, filling in lettefs

g A Y v .
mis§ing from common words, and locating shost words embedded in a line of s
L N -~ - . T 7

The tests developed for this factor are: '

e . '

lettars.

Py e P

041 - Scrambled Words. For each item, the subject is\3 '
e

asked to select. from-an array of letters the on
letter which will begin.a common word when all of
Pz thetletters shown are rearranged.

t . . ' . ) km )
. "each of two parts. , % Co . -

- . y

. L -
5 minutes for ‘

/ "

043, - ﬁidden Words. The subject 1s isked to find and* | s .

. i
& : c1rcle one or more - four-letter wards-ln apparently

random® lines of 1etters

¢

4 mlnutes for each of

two partg. . ‘ e
b o L | g
044 +-Incomplete Words. Theé subject is 'asked to prqvide -~
one or more letters to complete common words. 3 .
& \ . . R
minutes for each of two parts. e

o

07 Figurdl Fluency Factor (FE)'-— This f?ctor is defin%ﬁféé ”}ﬁe aHility
to produce a‘'rejsponse eeiekly by-drawing a:number ofﬁexambles, eieﬁeréfiqns, or
reStfucturinge Eased on a given vféual‘or descfiptive sgimulus." Figural fluen;
cy. factof; have‘appeared 1n!several studles (Berelter, 1960; Gershon e; al.,

o

1963; Hoepfner and Guilford, 1965 Hoffman et al., 1968; and Cave, 1970). ° ©

Tests that:haye been found to load on this factor require tHe sdbjeét to

. , .
elaborate on a given figure, to produce a number of figures in respense to
“in. 4 :

¢
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given stimuli, or to prodube as many different figures as”possible'from‘a

. «
q R . ‘e

< bl
limited number of elements. The tests developed for this factor ares
., W ) ‘. 1% .

'

071 ~ anamentatlon Test. - The subject is asked to mak@

o .- Y.
. ‘ as many dlfferent .decorations as poss1ble orl common

' objects. 2 mrnutes fpreach of two-parts.
. \ D .

g - ) Co072 & Elabzfation Test. The subject is asked t0'add to
) .., the existing decoraq\on on objects as-many dif-

fereirt additions' as pos31ble. 3 minutes for each’

N

. -‘of two parts . .
- \ G M

[ 073 = Symbols Test. The subject is asked to dra¥% wp to

fiverdifferent synbols for each of several words >

.

‘ or phrases. 5 minutes for one part. : .
- ] N .

.-
/

¥ -

* §

4

]

3

. .

-\

' 4 ) » L S
,ability to keep, in mind simultaneously or tq. combine several- conditions,
RN 2 J " B . Pttt ‘

premises, orﬂrul%s in order’ to produce a correct response.”"® This factor

/ \ ) . .

v

L

A
11 Integrative Processes Factor (IP) -- This factor ‘is defined as "the

A

"

dfﬁ.

: ) c ;
fipst appeared in the Army Air Forces study (Guilford and Eacey, 1947) and
»

% .
has also been 1dent1f1ed in stud1es by Lucas and French (l953) and by Traub

-
. .

¢

_-(1970) - \ -

5 . L

. -

Y

-
» v . 3}

\
squect to follow a falrly complex set’ of directions or to handle agset of

.

complex rulds. The tdsts developed for t is factor age;
L4

lll - Calendar Test. The subject'is asked to'select
‘certaln dates/on a calendar by following falfly

; icomplex direetlons. §‘m1nqtes for .each of two
Cparts.y
Af\_/ 4 . ‘e : .‘. - L.
112 - Following Directions. THe sub ect is. asked to

"+ determine the point }n a matrix of letters that
would be reached by follow1ng a complex set of

, directions. 7 mlnutes for each of two parts.
: . . s - .

. y

9

- Tests that have heen found to load ‘on this fé;}or have reduired the

)

~



. ’ - . T . ) _7_ . . ) .'x:

v,./ N ° . "\' . . -
' ' 113 - Language Rules. The subjéct is askéd to mak

. ) ‘tfanslations from English into an artificial- *
. 4 . . ! ¢ 4

language by follow1qg a geries of complex rules.

8 minutes for each-of two parts -

14 Viswval Memory Factor: (ﬁ%)»—— This féctor 1s defined as "the ability

~

to remember the c0nf1gurat1®n, location and orientation of flgural material."
8 ' ; .

» .

7 {
, This.factor was first identified when Humphreys and Fruchter {1945) reahalyZed{/

L, a study by Carlson (1937). It ha appeared in several of the Army Air Force . '
, : " ' (4 v o
studies (Guilford and Lacey, 1947) and in later studies ‘by Guilford, Fruchter,® - =~ -

and Zimmerman (1952), Roff (1951, 1953), Christal (1958), and Bradley et al.

[ . -
0

€1969). ‘ » - o ‘ KR

Tests that have been found to load on this factor have required the sub~ . °
-0 04 .

ject to recognize the position or orie@tation of simple figures siugied earlier,
. - [ - . ) [

. - £
to sketch arrangements of letters studied earlier, to recall the location of
* ’ ‘ &, Py “ ) ~

. . ) %
buildings on a previously studied map, to select from a group of maps the

ones which had been previously studied, and to recall the sequence of items - S
which had been seen oh a study page. ‘The tests developed for this factor -
e
. et . ° ..[ ’
are: : Ly

141 - Shape Memory Test. Theﬁéubject is asked to'
identify those irregular forms which wére ?
- previously seen in the Eame orientatfen;on’
a study page. Two parts each requiring ﬁ
* minutes for a study page and 4 minutes Egr v . .

a test page. , °

R 3 . v - .
s .

, . .
142 - Building Memory. The subject is asked to . ~

BE. - " indicate the location of a number of build+
ings on_ a preViously studied map. Two parts
each requiring 4 minutes for a study page and : -

4 minutes for a test page.
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» ’ M ‘ . ! _-8—~ e' : . ~ .
. . N o . ) W . .
. ) e . . . . . .
‘ L ' N ‘ ; ‘ ‘ -
: ". -, 143. - Map Memoty. . The subject is rasked to identify" : :
.. A Ehosg psowhich were previdusly presentéd on Y .
‘ b a study page. Two parts each requiring 4
. minutes fq; a study page and 3 minutes for
"« a test page. SR v ) C )
—j : * .
| 15 Number Factor (N} =- This factor had formerly been defined as '"the
. i o ’ : i . b .
‘ abil'ity to perform basic ari;ﬁmetic operations with speed and accuyracy." It-
3 is a well-established factor that appeared in the 1963 Kit. However, the
» ! : . . v N U B hd
literature suggests that this factor .may bg broader than simple arithmetig :
; mapipulation. For‘exampl%,~§on*numexical coding tasks have-also been found ,
to 1oad on this factor. In the following l#st, the first test is from the
1963 Kit and two were newly developed for this factor: zg]!r
% v ) - ' ~ ‘
: \{153 - Subtraction_and Multipli%ation Test. The subject
- }Es asked to make simple subtracg;on4and multiplé->
[ ¥ .
o : . cation computatiéps as rapidly as possible. 2“\\§
Egng minutes for one part.
r - ) . , i
154 - Alphabet Distance Speed‘The subject is asked
- ‘
to count, as iépidly as possible, the numbler.of
letter%;intervening in the alphabet between pair§
- ! A 1
- of letters presented. 2 minutes. for each of
. E two partgx .
E\\ " 155 - Addition and Subtraction Correction. The subject '
“ . A R . . R .
- 1is asked to indicate whether the answer showm for -
- simple addition and subtraction probléms is cor-
. ,_ " _
+ “¥&ct or incorrecr. 2 minutes for each of two L
parts. \_ ,
~ 18 General Reasoning Factor (RG) -- This factor is defined in the 1983 ,
. ) [ 4
Kit as "the abpility to solve a broad range of reasoning problems including .
o ~ . - (- A . "
A those of%a mathematical nature." It is a well-established factor that appeared
’ ‘< ' - . ' v
in the 1963 Kitx/ There hias been a good deal of difficulty differentiating
- | e
. . A X El / ) , ‘ , \

14




a9 ' ' ’ b8 Y
. . . & 7 . .

between th1s factor and other kinds of regsonlng as well as betweenzthls
o T '

factof’andenumerlcal abillty. T o - e

©

sts loading on this factor have required the subJect to solve verbal-
. ) . ¢
ly presented problems.requlrlng ar1thmetic ‘and/or simple algebraj to compute

.
- - 4 Lo

-

l

-

L from several pieces of data the éffective distance of a ship from a port« and "o
v . . )

to determine the type and sequence oﬁ numerical operatloms necessary to solve

. Y

» ‘f verbally presented problems. -Tests®M81 and 184 afe from the 1963 Kit and
L ’ : .

T | test 183 was nﬂ%ﬁy deyeloped for this facfor: : L . ' T

~

¥ . Y
18T§*§yathematicsﬁAptituae.Test. The subject is asked

' | ' , to select the correct answer, for_ Verballylpre—

/ i ' sented problems requ1r1ng fa1rly s1mple arithmetic

Kl

- .
e n 1

/ . reasoning. 10 mlnutes igr one part. i ¢
183 - Deciphering Languages. The subject is asged to
) use ‘reasoning to’determine the English trans}at1on-
’ "\ ' of artificial languages 8 minutes for eaéh of .
| ‘szhﬁtwo pa;ta. . . o 7 !
\ / . : . . . [
‘ - .~ 184 - Necessary Arithmetic Operations. The subject is X

asked to deﬁeﬁ§1ne what numerlcal operations are

necessary to sélve ar1thmetic problems witholt
actually carry1ng out® the computatlons. 5 minutes

IS ! J for\ane, part e Sa o i ;

| . [ » A

{ 20 Lpgical Reasonlng Factor (RL) --= This féctorx called sylloglstlc
f
[

¥
feasonlng in the 1963 Kit, is defiped as. ""the ablllty to reason from stated

. \ o .
v + . premises to their necessary conclusions." ’
4 .

-

) to . < /
e Testsithat have loaded on this fact§;\have requ1red the subject to

determine if a conclusion §ollows logically from.given premiseg), to select

the conclu$ion that can;be correctly drawn from given premisés, and to

select the conclubion that can be validly drawn from.earlier, statements.




’

Thd filrst, of the fol fwing three tests comes from the 1963‘K1t and the #thé} -
~ 5 - “w A s

_‘ . .. ) -‘ “ » y R '.
two have been newly/ developed for this.factor: T ‘V -\

~

|- . 201 - Ngnse¢nse Syllogisms Test. ‘For. each iéem,JtQé& ' {
- i ubject,if askﬁd to deciﬂehwhethercpr;;ot a- .

£ X - :
stated conclusion fgllows correctly from the L
. Y . . N
prémises.” -4 minutes for oné part. . . .
. , ° ‘,‘, . Y j ~
—*Diagramming Relationships. ~Iﬁ% subject is asked’

e\ -

to gelect the diagram whichlbgst illustrates =

the interrelationship among sets of three ob- SR N
o . b - s ) ! P L)
jects’ + minutes-for eaeh of two parts. <

'ngter Group Reasoning.' For each item, the ‘ .
subject is asked tdﬁdeuérminé whether the ’ \\
. concluéions‘dfawn about the felationships " L >
among ‘three groups of letters is true or

false. °5 minutes fot each of two parts. .
patial Orjentation Factor (S) T-'This factor is defined as "th

\ . . Y

ability to perceive\$patiai patterns or to maintain o?ientation with respect °

to objects in space.w\-lt ig a weli4eStabiished factof that appearéa in &he

1

N ~ f |
1963 Kit. - I . ' -
o\ : .
Tests that have bepn markers for this factor have required the subject
to determine whether tw
N

ped over aga%ell, to detefmine_ whether or not a pafyr of three-dimensional o

" -

\dimentional figures have been simply rotated .or flipc

e A - L

2 : ' Lot
. . figures.could be different \views of the same object,\and to select the correct
. { . , >
new p8sition for the prow of\ a boat given the motidn indicated in two pictures.

for this factor:

L)

211 - Card Rotations st. . For each row’in the test E ( .

. , the subject must Yecide if each of eight drawings
o . . - T




2 A oo o cor-
. = -11- N :
- - . f 4
. ) 1 . ('\@ , . N . ’ i
\ ' is or is not a siwple rotation of the sample f. o

~figures 4 'minutes ﬁbr one part. \ .
» L -t PR &
’ T . . Y

. 212 - CZbe Cohparison Test. The subject is asked to p
i .

icate which’ items show a pair of draw1ngs
represeat1n§ dlfferen&\\u s of the same al- \.
2 ) Q r ' "
‘ phabet block cube. '3 mlnufes for oné part , ‘ .

ki ’ - s

o 213;;' Each item asﬁs the sub-"

. ject'to indicate hoy his orientation fas changéd

Spatial Aspects Test.

in relation to an object pictu(ﬁd in two, dif-

ferent positions. 4 minutes' for each of. two

v . .
parts. : .
N A . i

Figural Flexibility Factor (XF) --This faétg%lqs defined in ‘thef

26

¢ ) X ! | Y : .
1963 Kit.as "the ability to change sét in order to meet new réquirements
,,l,mposed by flgural problems. The evidence for the establishment. f this
- v
g faLtor was given in a report of an earlier phase qf the present research

. . . '

(Ekstrom, French, and'Hsrman, 1974, p. 7). ) y [

. . o ;
o Tests that.ﬁeve loaded on this factor have‘::::?}ed the subcht to

oo o -

indicate how different p

terns can be made of a specified number of squares
P s . . »

-y : i ’
or triangles when a certgin number of matches have been removed; agd to

The tests new-

g

select the most direct pa H for skywriting pairs of letters.

¥ éyvel

oped for this factor are:

.
-

261 - Toothpicks Test.

Theoshbject'is asked to pre-

(3 , . .
B : sent up to si¥ different arrangements of tocth- .
' picks.acco}ding-to sets of specified rules. ) “.
N i ' minutes for one part. R
' £ . t
< 262" - Drawing Assembly. The subject is asked to use
‘ ) o a limited number of figural elements in.as many ‘
" : different arrangements as possible. 4 minutes
RN .y
' . for each of two parts. -
, ' h { .
- ‘;.‘
v : ¢ ™
Q . ’ N .
ERIC . ~ 17 . S )
s \ .

”
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263 - Storage Test. The subject is asked to show~h0w

many different ways small ‘boxes can be arranged

“inside of a‘larger container.. 3 m1nutes for one
. M 1

N 3 .

part.. : : . - .

E3

Subﬁects and Experimental -Design ' o
!} . [ i

.The study sample conéists of a total in excess of 2,500 male

_—
Naval, re-

cruits processéd.through the Navy Training Center -at San Diego, California

in the spring of 1974, ‘It éhdg;ﬂ/be noted that these subjects were all

5 .
v

volunteer reglhits'anthherefore do not represen “a random sample

. N A ]

L3 R Y

of young

adult males. While no formal data on educational leyel were collected,  *

o L ’ / ) y

the general impression obtained that only about half of the.subjects had

0 g " -

¢ompleited secondary'school. This dis below the'average level of educational

- -

?

g .
attainment for this age group. " Because of the possibility that the menm

R 3

might have been assigneh toicompanies ,by some measures of ability, we tried

~

\ . : ~
to cut across companies as much aﬁ possible for the determination

R

statistics. Also, the size of the test battery waé’so &@rge that
. W L.
tests COuId be administered to al subJects. Thusgwa total of at

"

men took each test to providé meaningful item statistics and test

To get the correlations among 8ll 33 tests required a rather

Q . T e

r

of, test

nqt all
least 560
reliability.

complex

_experimental design. The most expedient. approach was to adapt a 21 x 29

experimental design that had been worked out formally “in the statistical

Y

literatyre. The tests for the 11 putative factors wbgg_grouped into 21

"elements" to reduce the variance in festIng time of the 29 sessions. Each

of these "elements" (consisting of ope, two, or three tests) was administered

.
2

H

in 6 different testing sessions except for one element that was given only

=
M -

5 times. That is how large N's were obtained for overall ‘item and test

&. . - ‘

statistics. However, for a correlation between two tests, the N was limited

a : 7 }

» Y T

‘



}/Psybhometric Properties of the Tests
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ta the cases taking the pair of tests in a given session. These numbers
[ . N

range from 80 to 98. A compact summary of this experimental desigp, in-

[y
0 ’

cluding the detailed test administration schedule, is- shown in Table 1,

[y

.

¥

.
. .

The tests were sgcored according to criteria devegoped*by the authors.

A condensed set of test.directions, including illustrative items, appears

¥

in the Apﬁepdix;/ Each score was checked at least oncé and discrepanc%es
. o ’ \ .
were fesolved by the sub%rvisor.l. i ‘. 1

©

f

u

An item analysis wds made for 17 of tﬁ%,tests../$UCh analysis was .

not appropriate for some tests, ﬁither because the iftems were free responses
< . ) ' ) }f" !
or because they were so homogeneops as to make it meaningless. Some summary

> -

item statistics are presented in the lefit-hand block of Table 2, after the

s . [ 3 )
test numbers and the number of cases and number of items in the test, The

¢ ! -

) - . |
item analysis includes the difficulty of ach item;(actually, percent an-
swering item correctly) and the item-test biserialfCorrelation. To present

the individual item statistics would require too mhch space, 'so the range’

PN

of values for all items in a test and the median ¢alue are recorded. for
both the item, difficulties and item-test biserials. In general, items that

correlate less than :AO/with total test score are not sufficiently valid

¢ ?

for inclusion iQ\Fhe marker test.: Four of the 17 tests. had no items that

correlated less than .40 with total test score; these are Figure Group Naming,
Gestalt Completion, Langhage Rules,.and Building Memory. Of course, it would
be better if all the tests had this property. While there are individual

. i %, '

1The authors exp%ess their thanks to Doris Conway for supervising the test
scoring. : ) (

’
® . »

4
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\Table'Z T
Item.an? Test Statistics A
@ x \ N
N Iteﬁ‘An;%ysis L ‘ Test Analysis 2
Test Number T
Number of . Difficulties - Tphis . Test "Score, | Reliability
,Cases | Number |— . s —
N ( "Md - Range |['Md  Range | "M . S.D. r «
®11 s | 460 20 | .35 .01-.72_| .56 .17-.70 s.26 2.8 | .59 .56
2 558 20 .34 -.07-.95 | .58 .43-.70 | 6.90 -2.83 | .59 = .62
3 567 - 48 .80 .10-.97- | .58 .20~-.81 | 30.60 7.91 .81 . .90
031 544 20 | .85 .20-.99 | .80 .38 #% | 15.24 3.65 | .79 , .85
2 544 ©50% | .60 .01-.99% | .52 .12-.94 | 23.57 6.44 | (73 © .83
3 562 24 | .21 .01-.90 |°.56 -.09-.73 | .5.67 3.03-[ .65 .68
. . - o . \ . "
041 553 50 | . 27.05 9.92 | .83
3 | 563 °f 114 . - . . | 53.98 16.87 |- .84
b 563 | 100 . ) 25.47 18.61 | .85
071 -| 542 48 | : 21.94 10.00 | .85
2 545 A0 .o, 24.21 8.96 | .86
3 546 . 5+ . : 9.06 . 3.76 | k=
: . | >
111 574 20 |.57 .27-.90° | .65 .06-.86 | 8.84 Y884 | .77 .75
"2 562 20 |.60 .11-.93 | .61 .17-.78 | 10.39 ‘3.79 |, .79 .76
3 538 30 |.66 .35-.86 |-.71 .59-.80 | 17.22 7.48 | .80 .92
141 | 562 32 =70 .26-.86 | .44 .17-.57 | 21.40 4.28 | .53 .68
2 564 24% 1 .45 .24-.89 | .57% G42-.71 ¢ 10.90 4,73 | .69 .80
3 563 - 24% | .76 .47-.89 | .58 [27-.77 | 17.12 3.90 |-.71 .27
153 | 563 60 | -~ | 19.30  9.13 | ##%
4 562 120 20.73 12.73 |- .88
5| 563 120 | 42.72 14.29 | .86
181 * | 544 15 . . . 4.56  3.63 | K%
3 7| 570 24 .21 .06-.90 |.60. .22-.8 | 8.78 3.04 | .51 .69
4 544 15 ’ oo 4.80  3.09 Fdek
20| 557 15% | .51 .17-.84 |a46 .30-.61 | 6.45 2.12 |T#kx .38
2 557 30* |.38 .16-.83 | .49 .34-.78 | 12.13 5.21 74 .79
4 541 48 | .85 .14-.99 | .54 .l4- *% | 36.80 7.09 | .51 .90
21 550 | 10t : | 43.96 24.60 | wwx
550 21 |- '5.18 5.11 | k*= 4
551 40 | .29 .03-.56 |.52 .04-.82 | 7.87 5.46 | .68 .78
7 . *
261 551 5t | , 4111 2.62 | #k%
|54 2t ’ o s.03 3.27 | .60
+’551 o1t .o 2,02 2.55 | kk

S

-

One .item not scored.

tIndicated is» the number of stimuli; score is the total number of correct responses

2% O these stimuli., ¢

Exceeds 1.00. Could be caused by failure of the item to satisfy the assumption ®
of normal distribution of the underlying trait, or because the total test scores

tend toward platykurtic distribution (see McNemar, - 1955, p. 197).

#Rk LOT
Only one part of the test was adminkstered: >

* . ;A

°21 « .v o *




- Y
- . . .

«
/ -

v .

items with poor biserials, at,least the

threshold for all the tests. -
i} o . .
b In the right-hand block of Table 2

@.

Pl

shown. The mean and standard deviation

each test. Two measures of reliability

\

of Table 2% First,

L -16-

’ N .o

median bisefial is well above this
q 9

’

[ . .
some summary test statistics are

is given for the total scores for 4
\

-

are shown in the last two columns
. : 5 .

v

for those-tests that were administered in two parts,

.

between part 1-and part 2 was computed and

the split-half correlation r

E

.

RIC

Aruitoxt provided by Eic:

e

. used with subjects

| | 12 " .
adjustéd to double length by the Spearman-Brown .torrection, ' ‘ -
. . |
' s:/ . o .- 2]:'12 ) .
L ' . = "+ . . - 7 .
1 P ‘<,

.

This is the reliability of écores-based op’the whole test that is given in

-

the tabhle. The second index of reliability is available for the 17 tests,

that were item-analyzed. This js the coefficient
\

o, given by

. n
n .
cx=———(l{<— TV, /V) .
n-1 . i' 't
S . i=1 - S -
where - - n = number of items *in test t,
‘ : L . G a
Vf = variange, of item i,
Vt = variance of test t. o8

-

range from fair to excellent»witﬁgmost of them well in excess of

-

Except for Tesg 201 (Nonsense Syllogisms) the reliabilities of the fests

. 70.

.

It became épparent from an inspection of the data in Table 2 ‘'that a
- : é

number of the.tests were probably too difficult for this population. On

AR -

ihe‘ﬁfﬁg; hand, the median difficulties for the tests that were item-analyzed

Yndicate that some of them are quite easy. These tests were designed to be

) .
of both high school

a . »

and college age. A fairly large

1

-

\
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proportion of the subjects, according to our information, had not completed
: 4 J ) ' ¢ :

i

high.skhool. - Lo : 4 L

A

Factor Analyses g ! L N —
. ' . 8

- | ) B ' L
The intercorreLati?ns'among the tests are shown in Table 3 (upper #
y N .

. 4 : ‘v’.' ‘- . ‘ . .
triangle). , Each correlation is based on the maximum number of cases taking
. ‘\ ‘\\ ! " ' ’ s ’ h ’

PR . - .

is computed varies'from cell to cell according to the experimentdl design 4
t . - -

v ; - &o . .
shown 4in Table 1, and is recorded in the lower trianglérof Table 3. Thus,4¢
) B " A.
¢ since twe ofcthe General'Reasoning teéts (181 -and 184) werg freated as a -

»
|

,'single element in ggé’désign and were always administeyed together, their

correlation (.63) was based on a &arge N (=544) while the correlations of

) @ .

- I .
each of these tests with all the other tests were based on N's only in the"
o | “ , | e
mid 80's to high 90's. .Similarly, large N's were involved in the correlations
f] . N - . .

' ¥among the sets of three tests designed to mark the following factorsi Figurak

-

Fluency (07),* Number (13), Spétial Orientation (21), and Figural Flexibility
N ¥ - a - ’ . . -
(ZQ).‘ Three q;her pairs of tests had large N's. While it is somewhat un-

o - -

fortiunate not to be able to give a large battery of tests to a single, large
samplee, the comprbmise followed in this stu%y appeirs to be quite satisfactoery.
N ’ 1 PN I ' T
. L
The Minres method was used to obtain direct factor analyses without

’
-

using prior knowledge abbut the substanEiGe'aspect of the study for hypothe-

-

sizing the number of factors. Instead we used the pgpular criterion of the

s

number of principal .components with roots greater than one. This* leads to ,

L3
.

eleven common fackspgrs-—-fortuitously matching the precise number of factors

desigped in the experiment. It should be noted that because the experimental -

design led to a slightly improper correlation’matrix, the last four roots '

Il .

P . 4
became negative despite the fact that unities had been used in the diagonal.

v .= N

EMC ', . ' 23 . . ‘ ’ ’.

. .
s v

- A,

; Ehe partricular pair of tests, The number of cases on which the ceefficient J ¢

*

-
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.+ The plot of the roots is shown,in Figure 1. Thus, the numbeq, of facters . :
.o e ‘A ., ' - * T
o qbtagged by this method is probably an over-estimate. - For ptreliminary ™
s : % K . - ‘
ot . - .-
- interpretive purposes, -the, eleven factors were rotated to orthogonal
s..  final fachrs by varimag and to. oblique findl factors‘by the diréct ) .
. ' S ', R ‘ . Ce . I * .
oblimin and orthoblique methods. . 1 , -
. : : - ; L
The orthogonal 11 factor solution is shown in Table 4 and the oblique N3
e . 4 ~ ’ .

’ '

P

factor pattern is presented ‘in Table 5. It should be immediately. evident
from .thé -number' of instances of a factor beingt identified by a‘sfngle~test

that too many ''factors! have been extracted. Consequently, six, seven,

L4

and eight-factor solutions were then-cbmputed:, Only the six factor solu-
» ) [} ) A .

tion, shown in Table 6, did not produce Héywood cases. An additionmal
: ¢ . > P . 4

anaiysis,qu also/gaée\gsing the Harris;Kaiser (1964) ﬁiépprtional solutions
. N v o © » . '..‘_ .
for six factors in hopgs of substantiating someé of the putative factors.

.

N ’ . R ) . .~ b . . R
The results are shown in.Table 7.. However; none of these so;utlons were
3 . . s

v
. ’

/ very satisfactory insofar as clearly identifying and‘delineating‘the several

e “

factors that had been hypothesized. While the new factéks of ”figggé} .

~

flexibility," '"verbal closure}' and "visual memory" appeared fairly clear-

[ : % ﬁ

ly, the "ipntegrative processes™ factor ‘geemed inextricably intermingled

with "numerical facility' and also with both '"general" and "logical reason-

o~

. ing." = | \ : . o v .j

C e .,
Since one of the purposes of .this study was to see how closely the

; obtained factors uéing the newly i%égloped tests would match the iﬁtended

- - e,

] factor_%é;uctdre, it was decided ‘to obt%}n the best-fitting ortﬁggonal and

S

oblique factor dolutions to the desired targets--namely, large weights for

2

/" "thesthree tests inténded as markers for a particular factor and zeros for

o Y @ -

all other weights._ As can be seen from Tables 8 and 9, the resulting«

- .
.- © \ . 4
O _L . ” - i
(RIC s
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Table 4

Varimax Solution: 11 Factors.

. (Loadings .30 or greater).

oy

e

-

Y -
N

Tesp | |T = I 111 1V V. VI VII VIII IX X XI | h%,
011 . . RN .93 1.00
2 .50 .34 .55

~ 3 : , 9l -7} 1l.00
031 : . .96 1.00,
2 : 47 : .55
3 ’ .96 0 99
041 .84 .34 1.00
3 3 . 74 .74

4 | .58 42 T4
071 : .80, - .75
c2 76 0 .63
s 3 .65 . B .59
111 | .89 ) - .99
2 .59 * .58

3 .68 .96 TR
141 . 1.00
2 4 .30 . .38

3 N2 1.00

- . ?

153 .68 ‘ .70
4 .56 .48

5 .71 .35 79
181 234 - .92
3. .73° N- .63

4 .72 B o .75,
201 .63, ( . . A
2 .37 .54 | .52°

4 | .48 - . .45
211 £33 . b .52
2 ‘ S =32 .31 - o .62

3 .40 .34 ‘ .58
261 . 32 © .31
2 47 - 8 .37

3 .36 .32 .51

Yy }
Total |5.58 2.43 2.36 1.83 1.65 1.64 -1.58 1.55 1.48 1.46 1.29(22.84
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Table 5

(Coefficients .3Q or greater)

L)

)

11 Factors

I~ 1III

v

VI’

VII

VIII

IX

.92

.49

S L72

.36
.59

.58

.46

‘.65

.79
.77 g

.94

.34
.32

.40

.91,

.60

.46

.75

<64
.50

.99

©

.33

42

1.05
-36

- 30

1.00

~

.30

Factor

‘ .32
) k\b ~= .31
-.32 ' "

Factor Correlations

I v
11
111
IV

'

VI
VII
VIII
IX

XI

1.

00

[

.10 .07
.00 -.12
4.00

.34
.12
.03
1.00

.28

-.02
.13
.12

1.00

.32
.03
11
.22
.18

1.00

.08

-.01"

.12
.05
.13
.10
1.00

[

.02
.02

1

. 4

.09
.09°
.03
.04
.00

.37

.05 ,

.19
.28
.18

.17
.06
1.00

.05

.06

.01
.10

.22
.01

.18
.06
.14
.00

.28
.01
19
.19

.17/.’

.15
.07
.07
.23 ¥
.03

1.00
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. - Table'b6 .
lo - ) . . L
Varimax Solutioh:” 6 Factors /
(Loadings .30 or .greater) | ﬂ‘
°* Test I “II I - W ,{’uv VI h®
011 ‘ .32 .27
. 2 47 " " .45
3 .30 - .37 o o -.29
031 | .30 ¢ .34 .25
.2 .31 . 28
3 . .87 .83
041 .70 . .32 .69 -
3 .63 .49
4 i .74 .67
071 E ° .82 .77
2 . .76 .62
3 ; .31 .62 57
]. 111 , .78 i . - .74
2 .59 .35 ! .55
3 .71 .65
141 " .61 40
2 .39 .32
3 - .48, .65
153 .65 34 . ‘ 64
4 . .58 ) 43
5 : .69 49 o .76
-
181 | .81 .31 & .37 .90
3 , .69 . .57
4 i .75 .66
201 | .63 -.40
2 { . 36 . 58 " . 5»2 N
4 ; Ve 44 ' : . 35
211 , - 50 -.36 47
2 : .32 SR 1} .44
3 .38 .36 - 5-60
261 .32 .18
2 .48 .31
3 .37 . .28
. 4 a - - N
"+ Total 544 2.82 2.40 . 2.32  2.12 1.82 17.02
P .‘ . ‘f - ;
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Table 7

(Coefficients .30 or greater)
M~ . .

Orthoblique (Proportional) Factor Pattern: 6 Factors

I II - IiI IV

VI

211

© 3
261

Factor

.60 | w33
.81
.59
.74

.67
.59
.68 : .36

.85 1

' .66
.79 N
.34 IR . - .53 ¢,
YA ’

- AN

-.31 . .36

.33 .
.51 | :
.38

.60
L34
.77

41

.30

.31
.32
.86

Factor Correlations |

II
111
Ty

VI v

¥.00 .01 L334 L2
1.00 .06 -.05

1.00° = .10

: - 1.00

17
“.08

.13
1.00

+13
==.03
.09
4,12

s 017
1.00

o)
=
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Orthogonal Proérustes Factor Solution:
(Loadings .30 or greater)

11 Factors

11 111

v

VI

VII

VIIT IX

74

.50
.30

.40

.67 7.

.59

.82
.54

.57 .31

.34

.70

.68
71

.66

.49

.43

.32

.70
.49
47

.37

.36
.54

.36

L34

Y,

.63"

.38
.93

.34

-.55

.36

42

.62
.35
.64

.43

-439
.31 .31

.56
.53
.50

.57
.50

&

52 .56

.33

.46

.48

.43

.31

.50
.56
.37

.30

~.34

.36

e

ze

//
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Oblique Procrustes Factor Pattern: 11 Factors
(Cogfficients .30 or greater)

.

Test |- I II  III IV -V ' VI VII VIII IX X XI

011 EBW 7 . .32
T2 .31
~8_ | -.53 48 .47

031 .90 ) -.41 .
2 .48 .30 : -.31
3 .55 ' -.66 |

041 .93 . .32
3 .57 . X .36
4 .71 )

§'°71 .74 =
2 77 )
v '3 .69 .
) : o

111 Y4 .73 3
2. . .34 '

3 N .50

141 -.32 .83 .39 -.307
2 .38
3 .84 -.31

153 33 .56
4 .30
5 .57

sl | 50 N .49
3 157 .hé
4 . A .39

201 .52
2 A -41
. .

211 » . .36,

2 .62
3 .31 '

261 .32
2 , .32
3 -.32 .45

’Factor Factor Cofrelations

1 1.00 .15 .16 .07 .19 .20 .07 .06 .03 .03 .09

11 1.00 .22 .02 .18 .16 .06 .27 .11 .22 .13

IIT 1.00 .18 .26 .11 ".27- .29 .03 .17 .20

v ' .00 .12 —>%3 .10 .11 -.04 .04 .08

v 100 A9 .17 .28 .08 .18 .22

VI Ji.00 .06 .16 .09 .17 - .11

VI 1.00 .21 .09 .08 .13

VIII 1.00 .06 .17 .12

IX — 1.00 .13 .05

X ’ o v 1.00 .21

XI P2 1.00
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. [
"Procrustes rotations are much closer to the.hypothesized factors--

'espac%ally the oblique sofution--but certainly nogxﬁs clear-cut as one

would expgct if all the intended markers.,were truly effective. ‘

-

. \

Conclusions . S )
. . - rg ..' ’
On the basis of these solutions, it may be concluded fhat the attempt

©

to find fhe‘yerbal ciosure and figural fluency fac&ors héve beén success-
ful,‘that t@e visuai memory factor has been ade{uately replica;ed, that
! . o
_ there ¥as confusion between the integrative processes factor and some Jf
the‘}easoning factors, and that the‘éftempt to replicqte the concept at-
- i ’

tainment factor had failed completely.

" 3
\

- As can be seen, a major problem in this analysis is the combining

of the integrative‘grocesses, numerical facility, general reasoning, log-
‘ . 9 ¢

ical yéasoning, and figural flexibility pests. The relationship among

- -

integrativs\frocesses, numerical reasoning, and general ggasoning seems

particularly(strong‘ One possible explanation is that a lack of simple
. ’ e ‘

computational skills in this particular population made any test requiringg

o

such skills too difficult” for most of the subjects. .

Q\szm
On the basis'of these data, it is recommended that the Concept At-

tainment factor not be included in the new edition of .the Kit. Consider-
\

/ .
ably more research is needed to understand how this and other learning |
processes relate to cognitive factors, and how to develop tests®to tap

such processes. It is posiible thaflthis ability and other aspects of

/ . .
information processing interact with perception, memory, and other basic

cognitive processes to form part of the structure for a 'model of QPman

intellectual ability. o ' ‘

. . . . |
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The Verbal Closure and Speed of Closure factors €eparated muc@\Tore ) v ‘

reaaily than had been anticipated. It was tHought that the verbal contént
of the Concealed Words test (032) might make it load with th% fests of ‘, ' w

r ¥

verba}.closure. While this ‘did occur in the 11 factor orthqgonal,scl&ﬁion, ' ‘
it was considerably less pronouﬂced in the 11 factor targeted oﬁﬁique : )
solution and disappeared entirely im the six factor solution.

The Figural Fluency factor .also- proved to be very distinct., Thi§ is

probably due in large part to its being quite different from most of the - ﬁ
Y < o - ' - o -
' Voo " i
other factors since it requires divergent production of ﬁggural material. JA// o
hd
. 4 .

¢ The other factor included in this batter§ with which Figural Fluency mignt

¢ , s

ha%é combined was Figural Flexibility. Hdﬁevgry such a confounding did ) 'j
. « ) |
|

A ! L . o ) .
‘not dccur in any of the factor analyses. This is probably because figural
! " ‘

fiuency is more nearly a projeétion of the current Ideatignal Fluency

factor, which is semantic in content, into the figural realm and also

becauge it requires only minor amounts of relatively trivial flexibility =
. .. . . N ’ 4
,ratler than the more major set-breaking required in Figural Flexibility.

n

The.Integrative Processes factor, on the other hand, preéents a /////
number of problems. Al already mentioned, this factor. tends to combine

with several of the other factors included in this study. Even in the

targeted soautions, the data supporting this-factor érg &e;k. .The Lan-
W . guage Rules test (113), in p;fticﬁlar, loads instead gs'the Logical Reason-

ing-factora VA possible explanatioﬁ of why Integrative Processes has ;.

v ;
oy tendency to go.with General Reasoning, especially why Language Rules does
not go along with the other tests ofithe former fattor, might be related

to the amount of systématic relatidnships among the data being integrated.

* In both the Foliowing Directiéns and the Calendar tests there are no

4 N ] ' .

.
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v

. these circumstances we strongly recommend that Language Rules not be used ,

»

ERIC
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] ‘e ‘ » . . <

. I3

overwhelming relationships among the stimuli but-the stimuli’for the
[N ) P

-

Language Rules test are much more systematic. 1f- Generalt Réasoning in-

/

@olvés the ability iu uiganize information systematically so as to use

|

it in problem solving, then if any set of-data to be integrated ¢an be

-
. ~

systemadtically organized it will load on General Reasoning as.well as
i d .

Qn In¢¢grative Processes. The median item difficulties for alﬁﬁéhree

“tésts lntended to mark this, factor are high enotgh to rule out difficulty

!
Q
v ~

-

as t;ecunderlying cause. If it were not'for the fact that a test’very

. . +

similar to Language, Rules has worked reasonably well

in other studies,

we would recommend that it be dropped as’ a marker for this factor. Under

-

v

as the,sole marker in any study of integrative processes and caution

users that therqfﬁzy/ge considerable variance on the General Reasoning

factor. LS . ..
) . . . )

The Visual Memory factor split into ‘two, one for each of two' tests

% . . \

in the set, ‘when 11 factor solutions were tried, but was clearly distinct

in the other solutions. The Building Memory test (142) is less satis—

factory as a marker for this factor than are the Shape Memory and Map

Memory tests (141 and 143,qrespectively). The éhape Memory test tends

to show some variance on other factérs in the two targeted solutions b

)

not in the'two six factor solutions.

>

Of the new tests tried out.in this study as possible new and ad-

+
f <

ut

ditional markers for established factors, Snowy Pictures, Addition and

N

Subtraction Correction, and Djagramming Relationships seem to work wel
on , . p

somewhat according to the median item difficulties but, given the rela

& L 4
cf ’

| a5 )
| o | | C ./

1.

*  Both Sno&y Pictures and Diagramming Relationships, need to be simplified

tive

A\

f =




-30-

»

low level of educational attainment of our'subjécts, most of the tests were
B (3
» of appropriate diffiCulty. Deciphering Languages, which- had been designed

v
& *

as a test of General Reasoning, appears to be a possible marker for Logical

Reasoning instead since, except in the targeted solutioms, it has its

»

major loading on a factor which includes Nonsense Syllogisms and Diagram:
- . » “~ . . ‘
. . ming Relationships. The Deciphering' Languages test also needs to be made

u

easier.' The Alphabet Distance Speéed, Letter Qrdup Rea¥eoning, and Spatial
’ A o i -

Aspects tests are not sufficiently strong’ to warfant their use as marker

©

a 0
>

tests, * .

Q } o

ERIC - - -

PAruntext provided by eric «
. X . . 4
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011 - FINDING NUMBER GROUPS
‘ 3 .

A scientist often faces a lot of data, usually numbers. He must
“look for some kind of sense or rgcurrlng patterns in those numbérs. In
each item here your task is to look at a trow of 15 single-digit numbers
and find two groups of, four consecutive numbers that havé some simllarlty.
To test your theories about thesé groups, there is a fow of 15 numbers in

whlch there are no siich groups. : S -

When you flnd the two groups, circle "them. g o
. < . N .
.~ N Sample item: ) : ' -

3 ~

No group: 8 1 7 3 6 2 3 Zal 9 6 2 3 7 1 |

, £ 9
The two groups that are c1rcled are groups of four numbers in P g/fd
sequential order. = - '

Another sample item:

T~ -
[y

"Two groups: 18 773 2 6 8 4 5 3 4 4 6 8 7

No group: . 2 8 6 1 7.3 4 4 4 9 1,2 7 3 2 ‘

e E In thlS sample there are two groups,of even numbers. No other two

%roups of four numbers makes any particular sense. You should have circled
2,6,8,4 andné 4,6,8 in the line marked’ two groups. Do not circle any

numbers in fhe line marked no group.
A}

Your score will be the number of groups marked correctly minus a
fraction of the nymber wrong. : .

¢ You will have 5 minutes for each of the two’parts. Each part has
10 items. . . .

a
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012 - FIGURE GROUP NAMING &

ThlS is a test of your abllity to choose the correct name to describe
how a group of figures is allke. '

Look at this example:

by

P ———
P -
”
} /

1. All of the figures in the group above have:
a

e

How are these figures alike? Some lines are upright, some are tilted-  and
some are horizontal. Some lines are solid and some lines are made of dashes.
But they are-all straight lines. .

. 8

Now try this more complicated problem.

How are the figures in Group I
and Group'II dlfferent from each other? - ) .

. Y
y 0 . °

- ' Group 1 Group II

~¥‘//,\ —-__ii ‘ d o f;//—— *

"

~,

-.:_\v

" - 7

2. &Group I is different from Group II because GrPup I has:

N

. . "
“ .

Group I is different from Group IT because both Group I and Group II have
stars, straight lines, and curved lines. But only Group'I has triangles
and only Group II has circles.

Your score on this test will be the number of figure groups which you .
name correctly. If you find it difficult to describe in ‘words what it is
that makes a group, you may make a small drawing of the kind of shape or
figure that you find in the group. For example, you might have drawn:
as the answer to examplg'Z.

Each
Please

You will have 5 minutes for each of the two parts of this test.
part has 10 1tems on 3 pages. When you have finished Part 1, STOP
do not go on to Part 2 unti] asked to do so.

©

.ﬂl ‘ ‘ ?
K 42 i ~ . ¢
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013 - RECOGNIZING WORD GROUPS /

=

This is a test of how often you can get the gist of am idea from
five words that are connected with that idea. Each item consists -

merely of 5 common words: If they go together because of their

meaning (not spelling, length, or sound), write a word that tedls hoﬁ
they are alike. If the flve words dQ -not all go together for

lreason, write 'no group.

\‘
Sample item: ’ . } B

1. sandwich, pop, ants, .outdoors,, Rgper. " xﬂééfbmééu

’ These words all have to de with a picinc, and so the word picnic

has been written on ‘the line beside it.

4 .

Another sample: . ‘
. A .o

&

2. water, soap, warm, wash, towel

A1l of these words concern taking a bath, and so the words bathing
or washing would be correct.

Y
3

" Another sample: ' ‘ f

I

3. sandwich, helmet, gold, window,.shoe =~  ° ’ .

s

Since there is no partiecular association for all of these words,
‘the answer is "no group.”" It would be wrong to suggest a very far-

fetched connection. ,

. [
Your score will be the number of items named correctly minus the
number wrong. . & , . s
You will have 4 minutes for each of the two parts. Each part has
24 items.

f °

o
(..

»
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7 . - 031 - GESTALT COMPLETION TEST

A )

- ’ ] : X 4

B This is a test of your ability to percgive a thle\picture even
Qiﬁfﬁggﬁégh it is not completely drawn. You are to use your imagination

-

to £fill in the missing parts. i - s
. h . . (3 -
i . Look at each incomplete picture and try to see what it is. . On the
» line under each picture, write a word or two to destcribe it, oo
€ ¢ | - . , N -
Try the sample pictures below:® \
,}F;
7
, 9 -
‘ ' |
. ‘\ | » \ . .
. -’ 4 L
1. : 2. . .
. Picture 1 is a flagy and picture 2 is a hammer head. . : .

Your. score on this test will be the number of pictures identified
correctly. Even if you are not sure of the correct identificatior, 1%
will be to your advantage to guess. Work asipapidly as you can without ~—
sacrificing accuracy.

You will have 3 minutes for each of the two parts of this test.
Each part has tweé pages. When you have finished Part 1 (pages 2
and 3), STOP. Please do not go on to Part 2 until you are asked
to do so. )
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N

you finish Part 1, STOP. Do not go on to Part 2 until asked to do so.

a5

) , : 032 - CONCEALED WORDS TEST

.

This is a test of your ability to tell what a word i$ after parts of
it have been erased. Look ati the words ptinted below. The word north has
been completely printed the first time; tlj¢ second time parts of the letters
hdve been erased. . ‘ E C

north -~ -~ . .

s - . . _ q

nf\r"'f\ S

- QL._

Now look at the words below. All the words usgd in this test ZfII“Bg/f/4
at least four letters long. No word will contain.any capital lettets. Parts
)&E each word have been eréggg*ﬁ Try to figure out what each word-is.

P
o > ¢
‘ P ~+vv ¥ - ',ﬁ"
'S § UPFSIU, : =
=08\
[ ] 0
.)" ”' -
e -c - * -

I3

You should have recognized the words to be parents, easy, ahd giant.

-

- i

You will havé\é minutes for this test. Each part has two pages. When

Your score will be the number of correct answers that you write. Work ,
as quickly as you can without sacrificing accuracy. If some words are
dlfflcult, skip them, and returr to them later if you have time.

. ’ /f'd . N §
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. 033 - SNOWY PICTURES

\
A very helpful ability is the one that enaEles us to see objects
quickly in spite of their being partially concealed by snow, rain, haze,
darkress, or other visual difficulties. This ié'a test, of your ability . :
to recognize hard-to-see objects. )
|

a

. Sample, item 1: - - -

(3 ]
o

@

By looking carefully at this sample you will See an anchor. The word

~anchor has been written on the line under the picture. .
Now try another sample: S,
- - .
N
&
i
-l' '}
- / ’
of § '
3 . (
R The picture shows a small boat sitting in théiwater. Boat, rowboat, or
other similar words would be correct answers.
A - e .
4 You will have 4 minutes for each of the two parpgs of this test. ’
. — )
- Do not go on to Part 2 until asked to do so.
° <
¥ ¢ .
k1 .
< - / . . ‘ .
- . § ] 4 |
ERIC ‘ a6 S |
B : N . ‘ L} s
Wiiﬁﬁﬂ . . .
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‘- The words are city, whom, plan,.and rude. D .

»

=4 3=

.

‘... 041 - SCRAMBLED WORDS

This is a test of your ability to unscramble a group of 1etters and

make a word out of them. ‘ ‘E

» v v

Look at the groups of letters below. If they arg unscrambled, each’
group will spell .a common English,word. ’

I) - eboy,
II) vyne '

II]) toha | , e

The first group spells obey when it is unscrambled. The: second group
spells envy; and the third group.spells ogth. *

9 »

Now try the practice items below.’ ;ircle the first letter .of the word
that can be made by unscrambling the letters. Remember that‘yeg”must use
all .of the letters of the scrambled word.

‘ [}

v . 5

Scrambled word: . e
v . “

-

IV) tyei .- . . -
© V) homw T ’ o :
VI) 1lanp ° . . : 3

VII) wuder ‘ .

-

You should have circled c¢ for IV{ w for V; p for VI; and r for VIL.

~

o

. Your score on this tedt will be the number of words that. you unkcramble
correctly. Thereforq, it will not be to your advantage to spend a lot of
time on a hard word. Remember that all of the nsgrambled words are common
Engllqh words; proper names (of people and pla{?f) are not used. Lt

. YoP 'will have 5 hinutes for each of the two patgg’gi;thls tesg/”/g;ch
part has one page with 25.words. Do not spend too much time on any one
word./ When you have finished Part 1, STOP. Please do not go on to Part 2
unti} asked to do so. ' ] " ‘ »
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043 - HIDDEN WORDS .

3

¢ This is a test of your ability to find words that are hidden <in a line
of letters.

3

- ) Look at, the example below:

. v . N \
EPNZOEQ!ICZKET(MIND,‘II‘L\SFY .
- IRTNUYSHI-PIMSAFYV(PULL)OT'@-

A circle has been drawn around each group of ‘four consecutlve letters that
spell a common English word, The same letter can be used in-only one word
that is, the words cannot overlap Only four-letter. words are used in this '
test. There may be one,, two, three, four, or five words in a line.

\ Read each row from left to right. Draw a circle around each group of
four letters that spells a common English word. Now-try the practice items

‘ below. -

o« &

1. DOORLODEIDXUJQZVHEADIPSCAGMINENK
2. LTREQAB“IIRD'PQAWANTETFOUSAIDZROV.L

You should have found the words DOOR, LODE, HEAD, MINE in the flfst line
and BIRD, WANT, SAID in the second line.

‘Your score on this test will be the number of four-letter words which
you find. Proper names (of people and places) will not be used. :

You jwill have 4 minutes for each of the two parts of this test. Each
part has one page with 20 lines of letters.  When you have finished Part 1,
STOP. Please do ngs go on to Part 2 until asked to do so.

- (3
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{ 044 - INCOMPLETE WORDS ot
o Thls is a test of your ability, to complete words when some of the
letters are missing. _ ,
S Logk at the example below: :
‘ ¢
h art

You could put the letter "e" in the blank and-make th¢ word heart. Now
look at this example which his two letters missing:

-
.

- - ’

co fortab. e ~
You can make the word comfortable by puttlng an "m" }m the first blank
and an "l" in the second blapk. . :

Some@lmes it might be possible to use any one of several different ¥
letters to complete a word. For example: .
. l——PqP o -
could be completed by adding an "a" f make the word lamp, or an "i" to
make the word limp, or a "u" to mak the word lump. ‘ . .

Now try these practice items. In each blank, write one letter.
When a word has more than one blank, each blank has its own wn number.

- -~

de k bre d
' 1 v
wi dow ' b lge
11 . A
f sh - an_m_1
i1 , VI Vi N

You could have made the words desk, window, fish, bread _ bulge, "and
animal out of the practice items. .
" Your score on this test will be the number of words that you complete
correctly.
You will have 3 minutes for each O0f the two parts of this test. Each
| part has one page with 18 words to complete. Do not spend too much time
on any ope word. ' When you have finished Part 1, STOP Please do not go
ﬁ; on to<Hart 2 until asked to do so. )

-

-

49 - 2




‘ 4 . - . . -46-

071 - ORNAMENTATION TEST .

_This is a test of your ability to think of as many different ways
as possible to decorate an object.

! . .

‘ " .Look at the éample'below. The first pictufe shows a plain lamp-

shade. The second shows the ‘same lampshade after a design has been
radded to it. Can you think of two imore designs for the other two
- lampshades? ' '

e . < - ) .

. 7 .
The decorations you put on objects-in this test can be of any

typé, but each must be different. Random marks or scribbles wil} not

be considered as designs.
complicated as you choose.

Each decoration.can be as simple or as
However, your score onm this test will be

the number of different designs you make.

Therefore, it will not be

to your advantage to spend too much time on aﬁy‘one‘ﬁesigﬁ.

This test has two parts.

different object. You will have 2 minutds for each part., s When you

have finished Part 1, STOP.

Each part asks you to ornament a

Do not go on to Part 2 until asked to.

’

do so. . ,

Ly
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. 072 — ELABORATION TEST ‘.

oo

This is a test of your dblllﬁy to, ‘think of a number of different
ways to-add details to a de51gn. :

N -
.

=

Look at theAsample below.' The first picture shows the original
design on a playing card. The, second picture shows one- possible way
to add to that design. - Can ‘you thlak of some others?

The material you add to edch design cam be whatever you wish,
but each must be different. Random marks or scrlbbles will not be

-

* considered designs.

%

¢ [y

\

Each deqoration'cen be as complicétea as you choose. Howeﬁér,
your score on this tes® will be the number of different degigns to
LG have added something. Therefore, it will not be jto your

which you
advantage

This

tg spendltooymuch time on any one de51gn.

.
r

test has two parts. Each part asks you _to add to the

design on a different object.

You will have 3 minutes for each -

part. When you have finished Part 1, STOP. Do not go.on to

Part 2 until asked to do so.

e

v

51
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- ’ - 073 - SYMBOLS TEST

This is a test of your ability to think up a number of dlfferent
symb6ls that could be used to stand for certain words,or ideas. - : v

Look at the example below. The wqQrd is food. -A sketch has been
made to represent a fork and spoon. Can you ‘think of other symbols
that could reﬁ?esent food? Draw them in the boxes.

-, - - -
~ 1

ul- Food: ’ S : . _ e

. "
— - * T

-

Your score on this test will be the number of dlfferent symbols
you produce. Therefore, you should not spend too much time on any
one‘symbol or set of symbols.

s A

You will have 5 minutes.
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s : 111 - CALENDAR TEST

- - . . oo -8

This is a test of your accuracy in followlng"dlrectlons. Each direction
ask you to flnd .date on a calendar.

o

* In"this calendar you: are.to remember that:

A circled number is a holiday
Saturdays and Sundays are weekend days
All days except holidays and'weekends-are work days:
The first .day of Spring is March 21
The first day of Summer is Juﬁe 21

. The first day of Fall is Séptember 21

. The first day of Winter is December 21

Look at the sample items below. Pu; an x on the letter in front of : the
correct answer. -

’

W

.1 2 A

7 8 o @@
14 15 18
21 22 23 . 25
28 29 S .

~

What is the'third Tiesday of the month? ,

a. 15th b. 17th c. 22nd +d. 24th . Not glven
- ’ ’ . .‘w -

What is the third working day:-after the holiday?’ 7

a.. 13th b. lé4th c. 15th d. “1lé6th _ew”” Not given

What is the seventh working day after the third Monday of the

montha . - R

a. 9sh °  b. 27th c. 29th d. 30th .’ e. Not given’

The answé@s are I, a; II, d; 111, d-

' Your score will bé the number of dates ydu mark correctly minus a
fraction of those marked incorrectly.- Therefore, it will not be to your
advantage to guess unless you have some idea about which date is correct.

4 ) . .
This test has two parts. Each part has 10 dates for you to select.’
You will have 5 minutes for each part.

-
]

When you have finished Part 1, STOPa Please do not go on to Part 2
until dsked to do so. )

’
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» 112 - FOLLOWING DIRECTIONS
E'N ! . '; ’

This is a test of your ability to follow a set of directions. You will
:ﬁ§ be given a pattern of letters to look~“at and w1ll be asked questions about
how certain directions will change that pattern.  The answer to each quesmlon
will be one of the letters in the pattern.- You are to decide which letter is
correct and draw a circle around that\letter. ’

Look at this example: v

]
o -

Column v .
1 2 3¢ 4
‘ - Row 1 “A B C D <
; m Row 2 D A B C
Row 3 C D A B
. " Row 4 - B C D- . A

1
’

I. What letter always appears directly above the letter A?

] N . §

/ﬁ\BCD
A"
v II. If one letter occurs more frequently than another the
' answer is the most frequently occurrlng Tletter; 1f not,
’ " the answer is th@letter in the upper left to lower ﬂﬁ..
' right diagonal. -
- : . A B C D - -

i

* " You should have circled B for I and A for II.

This test has two parts. , Each part has lo'items. You will have
7 minutes for each part. When you have finished Part 1,.STOP Please do.,
not go on to Part 2 until you are asked to .do so.

N &
Your score on this test, will be the number of d%iEXEIOnS which éou -
follow correctly minus a fraction of those incorrect.“*Therefore it will
s not be to your advantage to guess unless you are fairly certalﬁ what you
are supposed to do.
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4 . 113 - LANGUAGE RULES

This test will show you whether you can keep in mind (or quickly look
up) those maﬁy many new rules and new words that you have to use when you
learn a new language or learn any new set of complicated operatl%ps. -

This test has its items right in with the directions. You will read

' some directions, get some items to answer, and then you will get more

directions and mere items. They will get more‘and more complicated because,
for the last item, you will need to use all the directions at once. You

can look back at any of the dlrectlons, but it w1ll help o remember some
of them.

»
- [

v .
-You will have 8 minptes for each of the two parts. You will mark \\\\\

_each answer by putting an x"on the lettetr in front of the correct answer.

O

ERIC

Aruitoxt provided by Eic:
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. : ) 141 " SHAPE MEMORY TEST
. ° : B \

s "This is a test of your ability to remember a group of shapes and their
v+ positions in Yelation te each ‘other.

You will be given a picture to study. After you have had some time to
- learn the shapes and their orientation, you will be asked to turn to a test
page which will show some of the same shapes that you studied. For each
picture on the test page you will be asked whether it is the same as the one
in the study picture or whether it is different from those you ‘studied.

Now look at this sample:

| SR B \°) ‘
| = ° - _ .
S O&O R o ~ T

. . .

For each -sample item; blacken the space beside the Y (Yes) the item
, . shows part of the picture'you studied, and N’ (No) 4f the picture is not one
. you studied. 1. . II, ¢ Y I1I.

- - . &

e 1 5 a y 000 SR

- ) . Y= N= Y= N= - Y= N=

You should have blackened the space with Y on the answer sheet for item I, -
o N for item II, and Y for item III. Remember the test item$ will show only a small
part of the picture " that was studied. Blacken the space beside Y for items$ that
show the same shapes in the same orientation K as on the study picture. Blacken the
space beside N for items that show different shapes.
ke . - .

Yoyr score on this test will be the number of items you mark right minus the
number wrong. Therefore, it will not be to your advantage to guess if you are un-
sure about an answer. ,

. =y
a ’ There are two sections for each part of this test. The first of these is 2
study picture which will be prOJected for you to study for 4 minutes. The second
part is the test section and contains ‘16> items. You will have 4 4 minutes to mark
your answers. When you have finished Part 1, STOP. Please do Tot go on to Part 2 '
Q@  until you are asked to .do so. o . , .

56 S
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vt ) 7 142 - BUILDING MEMORY °

[
9
L

This is a test of your ability to remember the positibh'of structures
on a street map. °
~

~ &

.

. You will be given a map'with streets and buildings or structures to
study. After you have had some time to learn the street layout and the:
different kinds of structures, you Wwill be asked to turn to a test page.
On that page you will find the street map and numbered pictures of .some
of the structures. You will be asked to indicate on you: answer sheet
what-letter is written where each of the structures belong.

Now look at this simple but enlarged sample: ‘ )
AN -,

.
. N
, . .
. .

Afteér you have 'studied the sample above for about a minute, turn to
the next page.

~o < . o 5 o "
ERIC - - - .

. _
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" a <

Look at the numbgred houses on the left. For _each. item darken the -

. Space under the letter-that ocgurs where each house was located on the
study map. R . : -,

- . }

v -

—— « .
1. ‘ | p— — .
——— © \
A B C*D E .
= = = = -~ ’ ‘ °
AN A < C
.. 2. '
’ A B‘ C "D E '
3. . B ' <
DO 0 %, ' ~
ol e - - .
A v D E ) s — ‘L:

-l o
A

Your answers for sample 1tems 1, 2,- and 3 8hould be A, C, and B,
respectively. ( S

Yourdscore on this testwill. be.the number of buildings placed
correctly minus a fraction of the number wrorg. Therefore, it will not
be to your advantage to guess. ‘ - '

, There'are two parts to each sectlon of this test. The first is a
map which will be projected for you td study for 3 minutes.’ The second
is the test section and contains 15 structures to be located on the nlap.
You will have 4 minutes to mark your answers en the answer sheet. Mark
A, B, C, D, or E for each building. In the test section, the bulldlngs
will bemixed up and not necessarily near the part of the map where you
first saw them. ¥

-

-

When you have flnlshed Part 1, "STOP. Please do not go on to-Part 2
until you are asked to do so. _ : : -

) o .
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. * 143 - MAP MEMORY

4

Thie is a test of your ability to remember part of a map so that you
can recognize it when you see it again. :

.~

Study the sample item below. You have 1 minute. \ .

;

%

A[]i]  {f%??§f§§E1

.- L‘ ;.’.
Cormml il
o] S i) ’
e ey EF T
§ ’ F
| .
¢ " ’
. Now turn the page.
4
v i
@ ‘ |
]
LY N | "
.
D e ) )
. ¢
| _ t
AY : ‘
’ g
. 59
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Y

on the study . °
bax

‘lm Which,two~of these four maps are part of those you saw
page? Mark the Yes box ben@ath the.maps yod studied. Mark the No
seen before. - )

* | beneath'the maps you have not
‘ ' . V‘ o ‘.‘ . i - ] . b‘ . . BN - . ) -
) ) . Aﬁ _.j: T a
il 7z -
b - YA

- * F ;. !
— ! Y
3 ] ‘3 il )
i

-
v d.
[; "
‘,ln:
L
* g . 'I[v 1
/ -—
d Yes No > Yes No
You should szg marked Yes under maps a and ¢, No under maps b and d.
. Each of the two parts cf this test will have a study page which will
be projected for you to look at for 4 minutes” gnd two memory pages fof
- which you will have 3 minutes. N T
‘ . Your score will be the number of map$ which you ddehtifl[correctly -
7 minus the number which you identify incorrectly. Therefore; it will not
be to' your advantage-to guess unless you have‘ﬁome idea.of whether or not

you have-studied the map.
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-153 - SUBTRACTION AND MULTIPLICATION TEST | ™\

©

'

. ‘ o
. This is a test to see how quickly and accurately you can subtract and
multiply. It is not expected that you will finish all the,problems in the
time allowed. ' o .
9 . i L ’ - \

You are to write your answers in the boxes below the problems. Several
practice proElems are given below with the'first one correctly worked.
P;actice for “speed on the others. This practice may help your score.

. N B
e . . e ™S
Practice Problems:

»

Subtract: o . N .
¢ ” . * - B N /
98 40 37 84 81 76 59 90 46 , 56
=175 -35 19 - =47 -38 =40 =46 °~ =31 " =29 -23 -
PN ' | ) \
, < — N ,
Multiply: /// .
86 67 - 30 81 42 37 ‘81 Y 86¢ 43 69
N X 6 X 4 x 3 x 8 x5 x8 X 4 x 3 x 6 x 7

’
[l N -

sid] InbninininEnlak

.

Your score on this test will be the number of problems solved correctly.
. Work as rapigly as you can without sacrificing accuracy. .o

You will have 2 minutes for this test.

Yl

-
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154 - ALPHABET DISTANCE SPEED

\ ' ’ :
Some people are fast with numbers; some are fast with letters. " In
either case the trick is to concenuratefhardkOn what you are doing. Try
for speed on these counts of letters in the alphabet.] Practice now
saying the alphabet a, couple of ‘times very fast.
- 2

«The items are given on the answer sheet. Each item gives two letters
with a dash between them.

4

)

" Sample item: C-F. . 1 2 3 4 5

o
This asks you to count the letters in the alphabet including C and F
and all letters between them. Say each letter to yourself while looking
at each answer box. Starting at the first number, the 1, with C, you
would come to F at the number 4. That is the answer, because there are
four letter%q Therefpre, you would circle the 4.

It does not matter how often you -get to 5vin'making:¥pur count, and
S0 you can start in again.at box 1 after counting each 5. This is like
counting on the fingers of one hand.

M)
.Another sample: E-S 1 2 3 4.5
@ ’ '
r . - .
-Starting with E at Box 1, you would say the alphabet as far as S while
looking at all of the boxes several times and you would find that S falls
on box 5. ‘Therefore, you would circle number 5 .

Now get ready to do this as fast as you can.

" You will have 2 minutes for each of the two parts. .

‘

(=3

62
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- . 155 - ADDITION AND SUBTRACTION GORRECTION

This will try out your ability and speed at adding and subtracting
2-digit numbers. You may use this sheet for scratch paper, but you will
probably move along faster if you solve the problems in your head, because
"they are not very hard.

v ,

For each item, two mumbers are given to‘%e added or subtracted accord-
+» ing to the sign between them, (+ or ~). In all cases an answer 1is suggested.
If the suggested answer is correct, blacken the space in the column headed
"C" for correct. If the suggested answer is not correct, blacken the space

in the column headed "I" for incorrect.

Sample problems:

c I
1. 1k +23 =34 — — .

- 2, 20-,17= 3 — @— ’ !
3. 35-10=20 — @—

You would blacken the first space marked C (corredt) for problems 1 and 2,
because 11 added to 23 is 34, and 20 minus 17 is 3. For problem 3 you
would blacken the I (incorrect) space, because 35 minus 10 is 25, not 20.

. .
Your score on this test will be the number of items marked correctly
minus the number marked i rrectly. Therefore, .it will not be to your
advantage to guess un you have some, idea -about the correct answer.
You will have 2 minutes for each part. There will be more items than

ypu can finish..,
N
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. .181 - MATHEMATICS APTITUDE TEST % .

-In this test you will be asked to solve some problﬁms in mathematics.
- Solve each problem and put an X on the letter in front of the answer that
you select. & :
. . i oy
Example: : - ' . -

How many pencils can you buy for 50 cents at the rate
or 2 for 5 cents? ~

0 ‘
° -
«
.
! .

. “ o
' A - 10 - :
’ B - 20 ) '
c-25 ’
D - 100
E - 125 v

Your score

on this test will be the number marked correctly minus a

fraction of the number marked incorrectly. Therefore, it will not be. to
your advantage to guess unless you are able to eliminate one or more«of
the answer choices as wrong. *

.You will have 10 minutes for this test.
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183 - DECIPHERING LANGUAGES
8\

3

An archeologisft who discovers'small fragments of some ancient language

must do a lot of reasoning to put the language together. This is a test .of
. your ability to do this kind of ~rasoning. - ) Jl/
i For each different artificial language, three expressions in English

and then translations into the language are given. From these you will need
| to figure out logically which syllable qr which symbol in the language is

equivalent to which English word. Note that the order of the symbols is:
consistent for any language, but may be different in each language and
different from English. Make an x on the number of the correct answer.

In each of the two parts there are thfeé different make~believe
languages to be deceiphered. The first and second are each followed by
three multiple-choice items; the third is followed by six items. This

makes a total of 12 items in each of the two parts. You will have
8 minutes for each part. . _ : )
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184 - NECESSARY ARITHMETIC OPERATIONS TEST ~ & . ° .
. - -, |

.

This test consists of ‘problems in matlematics. However, instead -of

'solving.the problems and fin&ing an answer., your task will be merely to ,

'

Example 11 : v"x"-

will be given among the options.)

indicate which-arithmetic operations could be used, if-you solved- the

" problems. Put an X through the number in front'of the option that you
-select. . ) : - :

- v -
B

Example I S s . A , ,

If a man earns $2.75 an hour, how many hours’ should he work each day Co /

in order to make an average of $22.50 per day? s i /

\
subtract- . / l
divide . . - : .

, -add o ® . / |
y e . multiply - Q@ '
- .7 v '
-~ In order to solve the problem you should divide $22.50 by $2. 75
therefore, you should have put an X through 2.

SO
1

Desks prlced at $40 each are being sold in lots of 4 at 85/ of the o IR
original price. How much, would 4 desks cost:‘7

divide and add.
multiply and multiply
subtract and divide’ . . N . ° ) .
. hmultlply and divide- ‘g . A .

& y N N - n

a4

S~
1

One way to solve the problem would be to multiply $40 by .85 and
then multiply this pro&hct by 4; therefore, you should have.put an X
through number 2. (Although some problems may be solved, in more than
one -way, -as with Exaﬂble 1I; only the operations for one of these ways T

When two operatlons ar given, they are always given in the order S
in which they should be perfy yrmed. : :

™
\

-

Your score on this test Q\ll be the number marked correctly\mlnus
a fraction of the number marked 1ncorrectly. Therefore, it will not be ,
to your advantage to guess unfes you are able to eliminate one Jdr more . ’ (
of the answer choices as'wrong. o ' ) !
. N . ‘
You will have 5 minutes for thfg test. ) - " .

- v
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. 201 - NONSENSE-SYLLOGISMS TEST

S

o

o

- [ , ,
- This is a testhf your ability to ‘tell whether a conclusion shows good
or poor reasoning Although all gf the‘statements-are really nonsgnse, you
are ‘to assume that the firsgt two tatements in each item are JLorrect. The .
conclusion drawn from these two statements may show good ‘or pﬂbr reasoning. - .

If the conclusion shows good reasoning, mark the box under the G. If the
conclusion shows poor reasoning, mark the box under the letter P.
« Now Took at these examples: ) G P

Now try these practice item@: S s
S \ > - . . -
‘c)” Some swimming pools are mountains. All mountains.
like cats.: Therefore, ,all swimming pools like v
cats., < ‘fl\\\ c. ]
d) All swimming pools are mounta1ns.e§AlL mountging ' . ////
’ ¢ 1like cats. Therefore, all sw1mm1ng pools llke ey - o
cats. . : - d. e
) — —— A
1 e) All eiephants can fly. All giants are elephants. B ,//W
Therefore, all giants can fly: . e, e .
f) Some carrots are sports cars. Somé\sports cars 9
. J hop. Therefore, some carrots hop. - f. ]
. ¥ d ~
: g) No two flowers look exactly the same. Roses , - ; 3
J4 .+ and tulips look exactly the same. g. .. _
L. Therefore, rOSes and tulips are not twd flowers. v "“&
Q - A 'j\
Did y0u matk P for item c, G for item d, G for irem e, P for item f and

Ail trees are fish.

g

a)r All1 fish are horses. y
Therefore, all trees are horses. a. . L .
. ' . ’ w, ;-i
b) All trees are fish. All fish are herses. “ .
.b. .8 ! ‘

Therefore, all horses are trees.

Examplé a) shows good reasonlng so box G has been marked beside
b) shows poor reasoning so box P was marked for 1t.,

¥ ?

the a- example .

(G for item g?

.

Your score on this test will be the number of items answered correctly
minus the number marked incorrectly. Therefore, it will not be’ "to your
advantage to guess unless you have some idea of whether the - reasoning is.
good or poor. - _ .

You will have 4 minutes for this test. ' .

[

1 67 - S
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, o . 202 - DIAGRAMMING RELATIONSHIPS

~ v & ‘ v

Sometimes the relatlonshlps among groups of things are best explained
\ by diagrams that consist q&ﬁoverlapplng circles. For’ example, if certain
specffic things, let's say lions, all belong to one larger class of thlngs,
let's say animals, you could diagram the situation as®follows: o ‘ .

’

o ~ . . anfimals ' © - -

lions

. In these diagfams, we do not care about the relative sizes of any of the
. ~ circles. That is, we are not suggesting here that a relatively Iarge
proportlon of animals are lions, but we are indicating that all lionms are
animals. That ‘is why the circle representing lions is drawn ent1rely w1th1n
tﬁé‘c1rcle that represents’ anlmals.
Ay
Now that the relatlonshlps among three groups of different thlngs' ,

birds, pets, and trees. These snould be diagrammed as follows: :

o ¥ . . R . s ’ . N . o Y
. . . - birds : L . . Vi } N »
( E)——;—-trees S ;
v L pets \, u . ’ ' ) -
This dlagram shows that no trees are either pets or. b1rds, but some birds
L are pets and some pets are birds.

- ©
s N 'Y - 3 . . .
<

Each item in. this test names three groups of things. :You are to- choose SR
. from the letter ‘diagrams at the top of the test pages the one diagram that
-shows the correct relationships among the three groups ofi‘thingé in each item.
Write the letter of .the diagram that you select. s .
‘ Your score on this test will be the number of correct choices minus a
v fraction of the number of incorrect choices. Thereiore, it will not be to ¢
your advantage to guess, unless you have at least some idea that will help ¥
you make a correct choice. .

"

. » v

iheré are two parts to this test. For each part you will have
4 minutes to complete 15 problems. .

-
1=
.

ERIC L . |

. - .
Aruitoxt provided by Eic: ' . -
-~
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204 - LETTER GROUP REASONING ) : ”’H
) N . . N “‘
. T ‘ 7
‘ In this test you wAll be asked to evaluate as "True" .or -"False" some
conclusions that have beefi drawn from data that are given to you. For
each set of six items, the data consist of three groups of letters. Read
. each conclusion and décide whether or not it follqws the data.
. %, R . o . .
Sample Data: -
. " Group I is 'ABCDERBG . '
. ) '4 [~4
Group II is FGHIJ
Group III is ABCDE - ‘
» . N - £ (U

Sample Items:

A. All III is I

[ -

B. Some IT is III

Item A should be marked "True". because\akl of the letters in Group III are
in Group I; that is, .all of Group III “part of Group I, TItem B should be
marked "False" because none of the lett§rs in Group II are in Group III; v
no part of Group II 1s-a par% of Group III

~

o

Each of the two parts has four sets of data, each set having six
conclusions to be evaluated. For conclusions that are "Trugg" blacken the
space under "T". For 'conclusions that are "False," Blacken the space
under "'F".: : ~ :

Your sgore on this test will bebﬁhe number of items marked correctly
minus the number marked incorrectly. Therefore, it will not be to your
advan;;ﬁe to guess unless you have some idea about the correct answer.

£ . .

__.  You will have 5 minutes for each part.

»

» ﬁ i . o ) ' o 4
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211 - CARD ROTATIONS TEST

- This is a tést qf'yogr ability to see differences in figures. Look at
the 5 triangle-shaped cards drawn below, , g

Nd = NV =z

All of these drawings are of the same card, which has been slid around
into different positions on the page. o

[y -

‘ . I ¢
Now look at the 2 cards below: e,
' These two cards are not alike. The first cannot
be made to look like,the second by sliding it
around on the page. It would have to be flipped
over or maae differently.

Each problem in this test consists of one card on the left of a vertical
line and eight cards on the right. You are to decide whether each of the
eight. cards on the right is the same as or different from the card at the left.
Mark S (same) if the card is the same as the one at the beginning of the row.
Mark D (different) if it is different from the one at the beginning of the row.

. ) -
. Practice on the follow1ng rows. The first row has been correctly marked
fox)you. ) . N
vl-b 67 C] S O C7 B 0.y D
o .,  S=Dw - SeD= Se®D= . S=D®» = S=Dw S—D’ 45=D
. © 8=D= _ —D-_ S=D= —D— S=D= S=D= S=D=
I1I. [ a. . e. f.

. ~
. S=D= S D= S=D= 5= S=0= S=D= 5=D=

YouF score on this test will be the number of items marked correctly
minus the number marked incorrectly. Therefore, it will not be to your
advantage to guess unless you have some ‘idea whetﬂer tHe card is the same

or .different. Work as quickly as you can without sacrificing accuracy. o
- -
: ‘ { -
You will have 4 minptes for this test. k//»/i\ . .

ERIC T B

-
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o . ' 212 - CUBE COMPARISONS TEST

-

Wooden blocks such as children play with are.often cubical in shape and
have a different letter or number on each of their six faces (tep7 bottom, and
four sides). Each problem on the test consists of drawings of two cubes of
this kind. Look at the two palrs of cubes below:

o B

73 Ca xSl S S
oAl Al8 [ <|S

-

s SmDe t S.D=‘ -~

The first pair of cubes is different. The D has been marked because the
two drawings must be of different cubes. If the left cube is turned so that

- the A is in front, the N on this cube will be hidden and will be on the side

).

opp051te where it is shown on the right- -hand cube.

- The second pair of drawings can represent the same cube. Jhen the left
cube is rolled over to' the left, the X will no longer show, acC will appear,
and the cubes can be the same. The S has been marked on y0u€5answer sheet.

RULE: When a face is hidden on one cube and is turned up on the 7
secpnd,, the létter gr number on that face is correct unless
that letter or number has already been shown in a different
position on either of the cubes. - .

-
-

Be sure you see that ' this pair can represent the same cube.

I11. X-' o W é- ] G . A ..O
A 8 | < %‘ | G P J P ) J C) ! )g:. r?

SaD= ‘ ] S=N= : L S=D=

, Example III should be magked "different' because X cannot be next to the
top of A on the left cube and the bottom of A on the right cube. Example IV
is "different" because P has its side next to G on the left cube and 1ts top
,next to G on therright cube. Example V is "same.’

2
Your sdore on this test wlll be thefnumber marked correctly minus the N

number marked 1ncorrecvly., Therefore, it will not be to your advantage fo

? guess unkgss yog h?ve some idea which choike i? corréct. Work as quickly as &
you ean without sacr1f1c1_§ accuracy. X : . . Ve 4
e’ s UL "
" You will have 3 minutes for thls ‘test. < o e U . b
_v—l;l__—- K M\\ . &4\

-

v
[

. ) S
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. : 213 - SPATIAL ASPECTS

.

©

. Objects look differen&ly to you when you change your ‘own p051tion. In.
this test each item presents two sketches of the same deect or objects.
Compare the two sketches and decide in-what directions (up, down, right,
left) you must have moved, so that the object or objects change from their
looks in the first (left-hand) sketch to the way they look in the second
sketch. .

i -~
Here are three sample items:

.

i :

! Aﬂ.
1. | |-~‘

"o

|

|

RN ) UpP SAME | DOWN RIGHT SAME. LEFT

J Y S UUUR U,
]

[ 3 : —_

; UP - SAME  DOWN RIGHT. SAME  LEFT

A e
7 l T R 2.

-

} . * [ S

. T ¢ ) A

' @ { , UP SAME  DOWN RIGHT SAME LEFT
3. s Y T A= 3

i

;
b e

You should mark two answeérs for each item. In order to make the first:
picture look like the second do you have to move: ‘

X
1. U : and-aiso: 1. to the RIGHT
2., stay ar the SAME level " 2. stay at the SAME level
3. DOWN ) " 3. to the LEFT -

/pIn sample 1, above, ydu see about_the same amount of the top of the cube,
and so you must be staying at the SAME level. However, you must move to the
RIGHT in order to see the corner pointlng straight toward you Your answer,

‘then is SAME-RIGHT.

~

-

In sample 2 above, you are directly facing the end or side of a flat piece
of wood. In the second picture you still face it directly, but you see the
bottom (cross hatched) instead of the top.. Therefore, you must have moved DOWN,

but are at the SAME angle. 5

NOTE: To avoid ambiguity in some sketches, the lower sides of objects
aré. shaded by cross-hatching.
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{r\k\\\ : . . ‘ ’ - N ] .
. Ia‘sample'B,ﬁthree objects are segn in space. A move UP makes the
s L .
round figure look relatively lower, since it is closer, as is easily seen

in the seceond sketch. The round iigu}e also appears to be farther to the
left. Since it is closer, this requires a move to the RIGHT.

Your score on thfs test will be the number of choicesl(fwo for each.
item) marked correctly migus a fraction of the number marked incorrectly.
Therefore, it will not be to your advantage to, guess unless you have some
idea about the correct answer.

I'd
. You will have 4 minutes for each of the two parts. Each part has 20
%&gms. @his means that you will have to move along as fast as you can.

. ““

ERIC

Aruitoxt provided by Eic:
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K\ 261 - TOOTHPICKS TEST

In this test ybu bfll be asked to make patterns of squayis using
toothpicks. You will be given a pattern of squares and asked 'to change
it by removing some of the toothpicks. You can show which toothpicks
are to be removed by drawing a short line through them. Look at the
example below: )

Take away 2 toothpicks — ——— e
Leave 2 squares l .

l

To show this: _\_‘ ) Youlmark like this: 'i:_,-_]él

Whenever you make a pattern it must have complete squares with no
extrd toothpicks left over. The example below shows a correct pattern
and an incorrect pattern with a toothpick which is not a part of any
square. ' ' :

L1 +
|| 1]
Correct Incorrect

Take away 2 tdbthpfﬁks
Leave 2 squares

.|.+

Sometimes it is possible to make both large and small squares or
to make overlapping squares. .

You will be asked to think of several different solutions for each
item in this test. In some problems you will be told both how many
toothpicks to remove and how many squares to leave; some problems tell
you only how many squares to leave. Each answer that you give for an
item must be a new pattern, based on a different rule or principle, and
not just the same answer turned around or turned over.

Your score on this test will be the number of correct solutions to
each item using different rules.-
Q LN
You will have 5 minutes for this test:

74

-
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262 - DRAWING ASSEMBLY TEST e

In this tesl you will put together certain given lines, so as to produce 2
drawings that can be recognized; as different objects. Little or no drawing
ability is needed, but you will need to think of a lot of different objects
and their names. v ,

For each of the two parts of this test you will be given a set of lines.
Construct or draw as many different objects as yow/can with these lines and
*+ name éach object. No two names can be the same, and more than one drawing
of the same object does not count.

Sample:

’ ~ .

Draw as many different objects as you can with 4 straight lines (any
length) and one circle (any size), and write the name of each object under it.
You might proceed as shown below. Three objects are given. Go ahead and try
some more, but do not include another table, chair and pillow, or face. ’

N

~
.

Table | Chair and pilllpw| . = Facé

Your "drawings" need not be ''good." They should merely be recognizable
as the objects that you name.

Work as rapidly as you can. Your score will be the number of recognizable
'different objects that you draw agd name. You will have 4 minutes for each of

9 1
the 2 parts of this test. ’<¢;‘ WY oA
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263 ~ STORAGE TEST

-

In this test you will be asked to plan how objects can be stored in
a given space. You will be askgg to think of as many different ways as
possible to arrange the objects in this space. T

How many different wéys can 4 boxes, like the one on the lefé below,
be stored in the container shown on tﬁggright? The numbers ,on the sides
of the figures and the dotted lines are to help you compare sizes.

. " >

i :7 2 <> S

; Box: Container: ~d ' ¢
; 1 + : et SR IR

f ' ' ! { < "42'

1 ; !

: The drawings below show three correct solutions to this problem. Note
i that drawings (1) and (2) use the same rule. The rule is that aZi of the

g square ends of the boxes are on the same face of the cube. Drawing (3) uses
' a different rule. '

2 _ (3)
- \ )
2 points credit for each drawing which shows a new rule \‘\~—\~\"

1 point credit for each drawing which is not exactly the
same as earlier drawings but which uses the same rule

(Al
.o
‘v )

Your score on this test will be:

You will have 3 minutes for this test.




/ ' ) [4

DISTRIBUTION LIST

NAVY

12

Dr. Marshall J. Farr, Director
Personnel and Training Programs
Office of Naval Research (Code 458)
Arlington, VA 22217 )

- ONR Branch Office

495 Summer Street
Boston, MA 02210
ATTN: Research Psychologist v

ONR Branch Office

1030 East Green Street

Pasadena, CA 91101 .
ATTN: FE. E. Gloye

- ~

ONR Branch Office

536 South Clark Street

Chicago, IL 60605

Office of Naval Research
Area Office
207 West 24th Street

New York, NY 10011 -

Director v

Naval Research Laboratory
Code 2627

Washington, DC 20390

Defense Documentation Center
Cameron Station, Buildipg 5
5010 Duke Street

Alexandria, VA 22314

Special Assistant for Manpower
0ASN (M&RA) v
Pentagon, Room 4E794
Washington, DC 20350

LCDR Charles J. Theisen, Jr., MSC,USN

- 4024

Naval Air Development Center
Warminster, PA 18974

Chief of Naval Reserve

Code 3055
New Orleans, LA 70146

77

AFHRL/PE
Stop 63
Lackland AFB, Texas 78326

Navy PersonnelkRgsearch and
Development Centq‘ L
Code 9041 e
San Diego, CA 92152 e N
ATTN: Dr. J. D. Fletcher )

Dr. Lee Miller

Naval Air Systems Command
AIR-413FE

Washington, DC 20361

CAPT John F. Riley, USN-
Commanding Officer
U.S. Naval Amphibious School

. Coronado, CA 92155

Chief :
Bureau of Medicine & Surgery
Research Division (Code 713)
Washington, DC 20372

' ~
Chairman
Behavioral Science Department
Naval Command & Management Division
U.S. Naval Academy \
Luce Hall
Annapolis, MD 21402

' Chief of Naval Education & Training

Naval Air Station

Pensacola, FL 32508

ATTN: CAPT Bruce Stone, USN °
Mr. Arnold Rubinstein o
Waval Material Command (NAVMAT 03424)
Room 820, Crystal Plaza #6
Washington, DC 203Qp

Commanding Officer

Naval Medical Neuropsychiatric
Research Unit

San Diego, Ch 92152




Director, Navy Occupdtional Task
‘Analysis Program (NOTAP)

Navy Personnel Program Support
Activity :

Building 1304, Bolling AF®

WashingtonE)DC 20336

Dr. Richard J. Niehaus

Office of Civilian Manpower Management
Code 06

Washington, DC 20390

bepartment of the Navy

Office of Civilian Manpower Management
Code 263 @

Washington, DC 20390

Chief of Naval Operatlons (OP 987E)
Department of the Navy
Washimgton, DC 20350

1}
Superintendent
Naval Postgraduate School
Monterey, CA 93940
ATTN: Library (Code 2124)

Commander, Navy Récruiting Command -
4015 Wilson Boulevard

Arlington, VA 22203

ATTN: Code 0I5

Mr. George N. Craine
Naval Ship Systems Command
SHIPS 047C12

Washington, DC 20362

Chief of Naval Technical Training

. Naval Air Station Memphis (75)

Millington, TN 38054
ATTN: Dr. Norman J. Kerr

Dr. William L. Maloy

Principal Civilian Advisor

for Education & Training

Naval Training Command,. Code OlA
Pensacola, FL 32508

Dr. Alfred F. Smode, Staff Consuitant
Training Analysis & Evaluation;Group
Naval Training Equipment Center

Code N-00T

Orlando, FL. 32813

7S

1 Dr. Hanns H. Wolff
Technical Director (Code N-2)

Naval Training -Equipment Center
Orfando, FL 32813

1 Chief of Naval Training Support
Code N-21
Building 45
Naval Air Station
Pensacola, FL. 32508

5 Dr. Martin Wiskoff
Navy Personnel R&D Cénter
San Diego, CA 92152

5 Navy Personnel R&D Center
San Diego, CA 92152
ATTN: Code 10
1 D. M. Gragg, CAPT, MC, USN
Head, Educational Programs Development
~ Department
Naval Health Sciences Education and
Training Command

Bethesda, MD 20014 -

{

ARMY

1 Headquarters
U.S. Army Administration Center
Personnel Administration Combat
Development Activity
ATCP-HRO
Ft. Benjamin Harrison, IN 46249

1 Armed Forces Staff College

Norfolk, VA 23511
ATTN: Library

1 Commandant

United States Army Infantry School
ATTN: ATSH-DET -
Fort Benning, GA 31905 . N

-~
S

1 Deputy Commander

U.S. Army Institute of Administration
Fort Benjamin Harrison, IN 46216
ATTN: EA




ATR

Dr. Stanley L. Cohen

U.S. Army Research Institute
1300 Wilson Boulevard
Arlington, VA 22209

Dr. Ralph Dusek

U.S. Army Research Institute
1300 Wilson Boulevard
Arlington, VA 22209

Mr. Edmund F. Fuchs

U. S. Army Research Institute
1300 Wilson Boulevard
Arlington, VA. 22209

Dr. J. E. Uhlaner, Technical Director
U.S. Army Research Institute

1300 Wilson Boulevard

Arlington, VA 22209

HQ USAREUR & 7th Army
ODCSOPS

USAREUR Director of GED
APO New York 09403

FORCE ) -

Research Branch
AF /DPMYAR
Randolph AUB, TX 78148

Dr. G. A. Fckstrand (AFHRL/AS)
Wright-Patterson AFB

AMIC 45433

AFURL/DOJIN

Stop #63

Lackland AFR, TX 78236

Nr. Robert A. Bottenberg (AFHRL/SM)

Stop #63
Lackland AFB, TX 78236

Dr. Martin Rockway (AFHRL/TT)
Lowry AFB
Colorado 80230

79

COAST GUARD

1 Major P. J. De Leo ”//

Instructional Technology Branch
AF Humi;b Resources Laboratory
Lowry B, CO 80230

1 AFOSR/NL
1400 Wilson Boulevard
Arlington, VA 22209

1 Commandant
USAF School of Aerospace Medicine
Aeromedical Library (SUL-4)
Brooks AFB, TX 78235 :

MARINE CORPS T )

1 Mr. E. A. Dover o
Manpower Measurement Unit (Code MPI)
A¥lington Annex, Room 2413
Arlington, VA 20380

1 Commandant of the Marine Corps
Headquarters, U.S. Marine Corps
Code MPI-20
Washineton, NC 20380

1 Director, Office of Manpower Utilization
Headquarters, Marine Corps (Code MPU)
MCB (Building 2009)

Quantico, VA 22134 '

1 Dr. A. L. Slafkosky
Scientific Advisor (Code RD-1)
Headquarters, U.S. Marine Corps
Washington, DC 20380

1 Chief, Academic Department
Education Center
Marine Corps Development and
Education Command
Marine Corps Base )
Quantico, VA 22134

]

1 Mr. Joseph J. Cowan, Chief
Psychological Resear,ch Branch (G-P-1/62)
U.S. Coast Guard Headquarters
Washington, DC 20590




R ' ' e

OTHER DOD

1 Lt. Col. Henry L. Taylor, USAF
Military Assistant for Human Resources
OAD (E&LS) ODDRSE
Pentagon, Room 3D129
Washington, DC 20301

1 Col. Austin W. Kibler
Advanced Research Projects Agency
Human Resources Research Office
1400 Wilson Boulevard :
Arlington, VA 22209

1 Dr. Harry O'Neil, Jr.
Advanced Research Project Agency
Human Resources Research Office
‘1400 Wilson Boulevard
Arlington, VA 22209 @

OTHER "GOVERNMENT

1 Dr. Lorraine D. Eyde
Personnel Research and Development
Center
U.S. Civil Service Commission
1900 E. Street, N.W. '
Washington, DC 20415

@

1 Dr. William Gorham, Direstor ,
Personnel Research and Development
Center
U.S. Civil Service Commission
1900 E. Street?’ N.W.
Washington, DC 20415

1 Dr. Vern Urry .
., Personnel Research and Development
Center '
U.S. Civil Service Commission
1900 E. .Street, N.W.
Washington, DC 20415

1 Dr..Andrew R. Molnar
Technological Innovations in .Education
National Science Foundation
Washington, DC 20550

1 U.S. Civil Service Commission
Federal Office Bldg.
Chicago Regional Staff Div.
ATTN: C. S. Winiewicz
.Regional Psycholegist
230 So. Dearborn Street
Chicago, I11 60604

80

5 -
MISCELLANEOUS N

1 Dr. Scarvia B. Anderson. |
Educational Testing Service
17 Executive Park Drive, N.E.
Atlanta, GA 30329 - .

1 Dr. John Annett N

The Open University . '

Milton Keynes \

Buckinghamshire w

ENGLAND T

1 Dr. Richard E. Snow
Stanford University
Scpool of Education . \
Stanford, CA 94305 '

|

1 Dr. Gerald V. Barrett \
University of Akron \
Department of Psychology \
Akron, OH, 44325 ‘

e

4 Dr. Bernard M. Bass .
University of Rochester . '
Management Reséarch Center

* Rochester, NY 14627

1 Mr. Kenneth M. Bromberg
Manager - Washington Operations
Information Concepts, Inc.,
1701 North Fort Myer Drive
Arlington, VA 22209

~

1 Dr. Ronald P. Carver
School of Education
University of Missouri - Kansas City
™Kansas City, Missouri. 64110

1 Century Research Corporation
4113 Lee Highway
Arlington, VA 22207

1 Dr. Kenneth E. Clark
University of Rochester
College of Arts & Sciences
River Campus Station.
Rochester, NY 14627

1 Dr. Rene' V. Dawis
University of Minnesota
Department of Psychology
Minneapolis, MN 55455

.
.

A




1

1

l'

Dr. Norman* R. Dixon
Room 170

190 Lothrop Street
Pittsburgh, PA 15260

Dr. Robert Dubin ,

‘ Unlver51ty of California
Graduate School of Admindstration

Irvine, CA 92664 -

Dr. Marvin D. Bunnette
University of Mlnnesota
Department of Psychology
Mlnneaﬁolls, MM 55455

ERIC

; =5-.
‘ ‘

HumRRO X
Division No. 4, Infantry~

. P.O0. Box 2086 » -

~Division No.

Fort Benning, GA 31905

/
5, Air Defense
P.0. Box 6057~ .
Fort Bliss, TX 79906 *

HumRRO

HumRRO .
Division No. 6, Library

" P.O. Box 428

Processing  and Reference Fac111ty

4833 Rugby Avenue .
Bethesda, MD 20014

Dr. Victor Fields
Montgomery College
Department of Psychology
Rockville, MD 20850 ’

Dr. Edwin A. Fleishma®

y

“American Institutes for Research -

-

.

Foxhall Square
3301 New Mexico Avenue, N.W.
Washington, DC 20016

Dr. Robert Glaser, Director’
University of Pittsburgh

Learning Research & Development Center

Pittsburgh, PA 15213

Dr. Richard S. llatch

Decision Systems Associates, Inc.

11428 Rockville Pike
Rockville, MD 20852

Dr. M. D. Havron
Human Sciences Research, Inc.

7710 01d Spring House Road

West Gate Industrial Park
McLean, VA 22101

HumRRO® - . .
PDivision Mo. 3
P.O. Bok 5787

Presidio of Monterey, CA 93940

-

< -

Fort Rucker, AL 36360

Dr. Lawrence B. Johnson
Lawrencé Johnson & Associates, Inc.

- 200 S. Sttreet, N.W., Sulte 502
Waggington, bC 20009 .o

Dr. Milton S. Katz

MITRE Corporation - ,
Westgate Research Center

McLean, VA 22101

Dr. Steven W. Keele -

" University of Oregon °

Department of Psychology --
Eugene, OR 97403 ) «

Dr. David Klahr

Carnegie-Mellon University® -
Department: of Psychology
Pittsburgh, PA 15213 ’ P
Dr. Frederick M. Lord ‘

Educational Testing Servite

"Princeton, NJ 08540

Dr. Ernest J., McCormick
Purdue University
Department of Psychological Sciences
Lafayette, IN 47907

g

Dr. Robert R. Mackie’

Human Factors Research, Inc.
6780 Cortona Q;ive

Santa Barbara Research Park
Goleta, CA 93017

Mr. Edmond Marks ' .
405 01d Main '
Pennsylvania State University
University Park, 'PA 16802




©

Dr. Leo Munday, Vice-President 1 Dr. Roger A. Kaufman

American College Testing Program « United States Interpational Univ.
P.0. Box 168 ' e Graduate School of Leadership and - |
Iowa City, IA 52240 - " Human Behavior ' |

o S . Elliott Campus

Mr. Luigi Petrullo : ~ 8655 E. Pmerada Road
2431 North Edgewood Street : SangDiego, CA 92124~ ‘
Arlington, VA 22207 S ) v

Dr. Diane M. Ramsey-Klee

R-K Research & System Design - ' D NG
3947 Ridgemont Drive ' .
Malibu, CA 90265 : - ¢ .

e

Dr. Joseph W. Rigney ' .

University of Southery California '
Behavioral Technology Laboratories . :

3717 South Grand " , .
Los Angeles, CA° 90007 i

Dr. Leonard L. Rosenbaum, Chairman
Montgomery College
Department af Psychology . . )
. Rockville, MD 20850 ' - I |
Dr. George E. Rowland _
Rowland and Company, Inc. ; ,
P.0. Box 61 : ‘
Haddonfield, NJ 08033 ’ .
Dr. Arthur I. Siegel _ : v o
Applied Psychological Services = i ) ‘
404 East Lancaster Avenue ' .
Wayne, PA 19087
Dr. C. Harold Stone - : .
1428 Virginia Avenue ,
_Glendale, CA~ 91202 . e

. L -
Mr. Dennis J. Sullivan _ : . ¢
725 Benson Way . ' o
Thousand Oaks, CA 91360 .

Dr. Benton J. Underwood , .

Northwestern Uniyersity -m&x

Department of Ps§hhology ) ) .

Evanston, IL 60201 o o : .

Dr. David J. Weiss

University of Minnesota ®
Department of Psychology - ‘ '
Minneapolis, MN 55455 . “ . .



