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ABSTRACT

The perceptual style known as field independence has
been defined by various irvestigators as the ability to
perceptually separate an object from within a complex back-
ground. This investigation attempts to test this concept in
a literal) manner by examining the relaticnship between
several established measures of field independence and per~
formance on a real-life visual detection problem.

Only one of the instruments used, the Hidden Figures
Test, correlated significantly with performance. An added
finding was a correlation between performance and general
intelligence. Furthermore, interest correlations showed
that the instruments used could be divided into two groups,
each measuring what appears to be a separate quality of the

field independence concept.
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INTRODUCTION

The real life activity of searching for an object, such
as a key dropped in the grass, is a more complex process
than is readily apparent. This search process invelves not >
only physical capabilities such as visual acuity, or sensa-
tion, but the psychological phenomena of cognition and per-
ception as well. Thus, an individual's ability to detect
objects in his visual field is put to a severe test when he
is searching for concealed or camouflaged items.

The practice of camouflaging items to prevent them from
being found may involve concealment by hiding or covering the
object, or by altering its physical characteristics sc that
it blends into its background. When many camouflaged items
are placed into a small area, however, it is possible to cam- i
ouflage some of them by making others so distracting (easily
found) that the "camouflaged" items are overlooked. Camou-
filage by blending and distraction forms the focus of this
study.

The ability to detect a concealed but uncovered item
requires that the individual overcome several problems best
understood in the Gestalt concept of "figure-ground" rela-
tionships. The figure is partialiy concealed or camouflaged,
while the ground consists of the earth, and the grass, leaves,
and sticks that litter it.

The ability to visually separate a simple item cr pat- b
tern from within a more complex pattern is said to be a
primary indicator of an individual's style of perceiving
(Witkin, Dyk, Paterson, Goodenough, arnd Karp, 1962). This
ability has been stndied under the name of field indepen-
dence-field dependence. The purpose of this study is to
examine the relationship between established measures of
field independence and actual performance in detecting cam-
ouflaged objects.

LITERATURE REVIEW

Detection Theory

A number of recent studies by Strauss and his associates
(Strauss, Carlock, Bucklin, and Rayner, 1968a, 1968L, 1963c)
have demonstrated the need for a deeper understanding of
the perceptual stage of visual detection. In attempting to
evaluate several small military devices (less than 3 inches
in any dimension) in terms of their inherent ability to go
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undetected, they found that differences between items were
strongly diluted by vast individual differences among the
subjects (Ss). It is well known that different levels of
motivation produce different levels of performance on any
task (Ammons, 1954). However, this does not account for the
wide variatien among motivated Ss whe had normal vision (i.e.,
color, acuity), and who were thoroughly famiiiar with their
target.

In order to be "detected," an object must first be at
or abcve the visual threshold. This is the "sensation" stage
of detection, The object itself must be successfully re-
gistered as a signal on the retina of the eye. Furthermcre,
this signal must be of sufficient strength to be trans-
ferred to the brain.

When the signal reaches the brain, the "sensation"
stage is complete and the "perception" stage begins. There
is a very real difference between these stages. The sensa-
tion stage is a purely physiological process and except for
differences in physical makeup is relatively constant from
person to person.

The perceptual stage, however, is cognitive. An image
is meaningless until it is recognized, identified, and inter-
preted. A person's actions are not based on his sensations,
but on perception of his sensations. Moreover, a perception
is "not a high fidelity reproduction of stimuli impinging on
the receptors, but is reproduction of the objects which -
tt w2 stimuli suggest"” (Hilgard, 13248, p. 332). This per-
cecual reproduction, or more appropriately restructuring,
requires the participation of many cognitive factors (Eli-
liott, 1961; Newbigging, 1954). The perception is restruc-
tured in a fashion determined by all of our previous - _
experiences as well as by our current desires and expecta-
tions. Family experience and genetic composition are bo’h
major contributcrs to the mode in which an individual re-
structures his perceptions (Braly, 1933; and Witkin, 1965%).
The characteristic way in which an individual perceives is
called his perceptual style. Perceptual style, being &
cognitive function, is a stable aspect of each individual's
personality (Witkin, 1949, 1965; Witkin, Goodenough, and
Karp, 1967).

Thus detection process involves first the sensation,
then the correct perception of the item being searched for.
It would be quite a simple matter to study detection only
in terms of visual capability. However, even with the
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fundamental requirements for vision (Cobb and Mcss, 1328)
fulfilled, a great range of indiwvidual differences still
exists. Moreover, visual characteristics do not determine
an individual's characteristic way of perceiving (Barrett,
Cabe, and Thornton, 1967, 1968). Therefore, it is the *
perceptual style of the individual, not his wvisual capa-

city, which we must examine if we hope to gain insight into

the dynamics of detection.

. M

It should be pointed out that camcuflage is nothing
more than superimposed organization (Hilgard and Atkinson,
1967}, It is an attempt to conceixl something by incorpor-
ating it into a dominant pattern that destroys the nriginal
configuration. Finding the item, then, must start from
this point. Relevant lines (simple figure contours) of the
complex figure must be perceived in "different relationships
to one another from those that apply when the complex figure
is perceived as such" (Newbigging, 1954, p. 204). The
perceptual field must be restructured in subjective terms.

bk

In relation to simple figures hidden irn a more complex
figure, the figure-ground relationship is unstable (Hebb,
1949). There are intervals between seeing the complex fig-
ure as' a.whole'when the eyz wanders and notices the.cocntours;
corners, curves, or straight edges. These contours are the
stimuli which enable one to isclate the simple figure. 1In
order to creates a stable organization, one figure (the com- 3
vlex figure) may be destroyed perceptually (Hilgard and At- ,
kinson, 19€67). .

P

Thie concept of one figure hidden within a more complex
one has been called embeddedness (Gardner, Holzman, Klein,
Linton, and Spence, 1953; Jackson, 1$56; Karp, 1963; Witkin,
1950; Witkin, Lewis, Hertzman, Machover, Meissner, and Wap-
ner, 1954; Witkin et al, 1962). Embedding obscures the item
by ‘changing its nature. The original figure or its parts
are organized into "new, competing gestalts” which break up
the original figure (Karp, 1963). There has been some
disagreement in the literature as to the meaning of embedded-
ness and distraction. Distraction, however, obscures with-
out changing the nature of the item. The original.pr .per-
ties remain intact. The abilities to overcome embeddedness
and distraction are highly correlated even though there is
some factorial difference (Xarp, 1963). Both factors are
relevant when studying camouflage.

e e (v —

Evidence of nterest in vexception of "concealed items”
can be found at least 40 years ago (Wever, 1928). The area ) !
has been studied in earnest for about 20 years under the
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. leadership of H.A. witkin {1943;. He and his colieagues

z have published two major books on the subject of percept-
n ual style (Witkin et al, 1954; Witkin et al, i962). His
R work has been heavily criticized, but prinatily in the

= area of statistical procedures and his asscciation of per-

ception with pefsonal;ty {Cruen, 1957; Holtzman, 1955;
Korchin, 1963; Proshansky, 1963; algler, 1963). There

is little doubt, however, that his work with the concept of
field independence~fieid dependence has opened the door for
a great deal of research including the study dealt with in
this report.

Towe v e

'Field incdependence' is the name given to the sphere of
qualities %that characterize scmsone who is able to separate
a simple figure from a more complex figure in which it is
embedded. This applies to the entire life sphere, nc% just
to pDerceptual style. Basically, it involves the ability to

"articulate, or differentiate, complex stimulus fields*
(Gardner, Jackson, and Messick, 1360). The term 'field
articulation' has been offered as an alternative to the
dependence motif. The reason for this alternative is that
differences described aze not founé in the degree of depend-
ence upon the external field but in the selectiveness cf
attenticn upon aspects of the exterrnal field (Garcénmer it al,

- 1960). The terms field independent and field Cependent will
serve, however, tc label those who are better or worse at
differentiating the exterrnal field.

R

B e T

A=

. The field independent person is charactecized as being
‘ analytical (Boersma, HMuir, Wilton, and Barkam, 1969; Witkin
et al, 1562). He is concerned with tne details of his en-
‘ vironment. He characteristically breaks up organized per-
1 ceptual fields. He can readily separate an item fronm its
context (Goodenough and Karp, 196i; Witkin et 21, 1962).

He deals with his environment actxve.y, acting instead of
reacting. He is aware of his inner life and has control
over his impulses and enjoys the associated low level of
anxiety. He has a great deal of self-esteem with confidence
in his body and in his aduit body image {Bloomberg, 1363).
This gives him a great deal of self orientation ard crigin-
ality in dealing with the world.

Sle #hatiar

RGN

The field dependent person is characteristically oppo-
site. His cognitive style is global {Witkin et al, 1962),
with a general passivity in dealing with his er:x*Onzeﬁu.
His interest in and his ability for analytical tasks are
low. He has little ability for spaciai reorcanizaticn
and has difficulty separating an item from its context
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(Goodenough and Karp, 196l). The field dependent person
readily accepts the prevailing field or context with very
little attempt at originality (Crutchfield, Woodworth,

and Albrecht, 1958; Linton, 1955). Direction is sought

from without with an accompanying dependency upon and orien-
tation toward other people. He lacks self awareness and

has poor control of his impulses with the accompanying fear
of his sexual and aggressive impulses. This produces anxiety
and ego weakness, and a primitive body image (Bloomberg,
1963).

The quality of field independence has been investigated
in relation to a great number of other variables. The most
prominent of these variables is intelligence. In general,
the performance of field dependents tends to be poorer than
that of field independents in standard tests of intelligence
(Crutchfield et al, 1958; Elking, Koegler, and Go, 1963;
Goodenough and Karp, 1961). The reason for this finding is
that some of the same skills that are needed to achieve
success in intelligence tests are used in tests of field
dependence. Included in this category is the ability to
work rapidly under pressure. Also, large portions of some
IQ tests are preceptual tests which would help to further
explain the high correlations of IQ test results with field
independence.

In fact, the highest correlations occur between field
independence and portions of IQ tests measuring perceptual
concepts (Bieri, Bradburn, and Galinsky, 1958; Elliott,
1963; Goodenough and Karp, 1961; Karp, 1963; Messick and
Fritzky, 1963). These subtests include WAIS and WISC object
assembly, match problems, block design, picture completion,
and the SCAT Quantitative tests. Table 1 presents an over-
view of the correlations ohtained between the Embedded
Figures Test and the Hidden Figures Test (measures of field
independence), and otner tests mentioned in the literature.

Various investigators have attempted to relate field
dependence with personality characteristics and disorders
(Ellict*t, 1961; Honigfeld and Spiegel, 1960; Jackson, 1958;
Ogden, 1966; Young, 1i959). Witkin believed that the
Embedded Figures Test could provide a non-clinical measure
of personality. This was on the basis of the vast number
of characteristics he felt differentiated field dependents
from field independents. Most investigators, however,
found that field dependence measures did not index person-
ality traits or motives (Alexander and Gudeman, 1965; Dana
and Goocher, 1959: Gibeau, 1965; Honigfeld and f5piegel,
1960; Wertheim and Mednick, 1958). One trait that‘does.
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appear to follow Witkin's characterization is that of inde-
pendence and other-directedness on the part of field inde-~
pendent Ss (I8co8 and Carden, 1961; Karp, Witkin, and Good-
enou?h, 1965; Sofer, 1961; Witkin, Karp, and Goodenough,
1959).

There appears to be a change in an individual's level
of field dependence when he is subjected to conditions of
stress (Hochman, 1967). All Ss became more £field dependent,
with Ss previously rated as field dependent affected most
by sensory deprivation in studies by Cohen and Silverman
(1963) , and by Scott, Bexton, Herorn, and Doane (1959). How-
ever, Jacobsen (1966) found that field independence was in-
creased by one hour of sensory deprivation. Sensory over-
load, moreover, also had the affect of increasing field inde-
pendence in all Ss (Oltman, 1964). When subjected to pain,
field independents tend to focus on the pain and, according-
ly, have more reaction to the pain (Sweeney and Fine, 1965),

In the performance of both a tactual and a visual vigi-
lance task, field independent Ss were supericr to field de-
pendent Ss (Moses, 1967; Vaught and Ellinger, 1966). The
superiority was greatest in the vigilance task when the task
was a complex one. The difference disappeared as the task
became simple. '

Measurements of Perceptual Style

The principal test used to investigate the perceptual
style known as field dependence, the Embedded Figures Test,
was developed by H.A. Witkin from Gottschaldt's figures
(Witkin, 1950). He also claimed that the Rod and Frame '
Test and the Tilting Room-Tilting Chair Test measured the
same dimension (Witkin et al, 1954). There is evidence,
however, to indicate that different gqualities of perceptual
style are measured by these tests (Gardner, 19861; Witkin
et al, 1962).

The Embedded Figures Test {(EFT) is generally accepted
to be the most adeguate of the measures of field dependence
(Gardner et al, 1960; Gardner, 1961; Witkin et al, 1962).
The EFT consists of eight simple figures and 24 complex

E ¥
< 8 figures (See Appendix A). The complex figures are made
¥ %, more complex by the addition of color patterms (Witkin,
c L 1950) .

TR,

The 8 is shown the conplex figure for fifteen seconds.
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Table 1

Correlations among Hidden Figures Test, Embedded Figures
Test, and other measures {as compiled from iiterature)

Embedded Fiqures Test

With Correlation Source
Reversal .242 Haronian and Sugarman, 1966
.47b Newbigging, 1954
SCAT Quantitative .208 Elliott, 1961
.39P Spotts and Mackler, 1967
SCAT Linguistic .212 Elliott. 1961
Concealed Figures .6Cb Gardner, Jackson and
Messick, 1969
WAIS .48P Haronian and Sugarman, 1969
Hidden Figures .55b Spotts and Mackler, 1967

Otis 1IQ .34a Spotts and Mackler, 1967

Hidden Figures Test

Color Word Test .28° Messick and Fritzky, 1963
WAILS .48P Haronian and Sugarman, 1966

Gibeau, 1965
otis .42b Spotts ard Mackler, 1967
SCAT Quantitative .31 Spotts and Mackler, 1967

Speed of Direction

Discrimination .35 Messick and Fritzky, 1963

.05 level of significance
»,01 level of significance
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Then the compley figure is removed and the simple figure is
shown for ten seconds. After this, the simple figure is
removed and the S is shown the complex figure and asked to
locate the simple figure within it. The time required to
find the simple figure is recorded. If necessary, the
simple figure could be seen again, for an additional ten
seconds, with the complex figure remcved. A five minute
limit is imposed upon the search time.

Several variations of the EFT are available for re-
search, Jackson (1956) found that he could use only
twelve of the 24 complex figures while maintaining a cor-
relation of .99 between the short form scores and the scores
on the full test. However, this variation still must be
administered individually. Wherever time is critical, it
is desirable to have a test which may be group administered.

Two tests which are reported to measure field depend-
ence and which can be administered to groups are (the
Hidden Figures Test (HFT), and the Hidden Patterns Test
(HPT). They are found in the Kit of Reference Tests for
Cognitive Factors developed by Frencn, Ekstrom, and Price
(1863)0 The kit is a battery of 74 tests covering 24 ap-
titude and achievement factbzs*compiled by7ithe ahtherii:. -
The HFT and the HPT are found in the first factor which is
called 'Flexibility of Closure.' The factor was isolated
as "the ability to keep one or more definite configurations
in mind so as to make identification possible in spite of
perceptual distractions" (French et al, 1963, p. 9). These
tests require the S to find a simple figure which is em-
bedded in a field of "irrelevant or distracting material"
(French et al, 1963, p. 9). This factor is said to relate
to Witkin's dimension of field dependence (French et al,
1963; Messick and FritzXky, 1963).

The first test, the HFT, is an adaptation of the same
Gottschaldt figures as were used by Witkin. This test is
relatively difficult but is rated for grades 6 through 16.
In comparisons with Witkin's individually administered EFT,
the HFT correlated at the .01 level of significance (Jack-
son, Messick, and Myers, 1964; Moses, 1967; Spotts and
Mackler, 1967). It was found that the lack of color ceculd
be compensated for by increasing the level of difficulty
of the complex figures. Furthermore, the HFT eleminates
the memory factor found in the EFT. The lack of a memory
compcrent appears to emphasize the ability to resist embed-
dedness (Jackson et al, 1964).
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The HFT consists of two parts which are structurally
the same. Each part has tweo pages and the S has ten minutes
to work on each part. At the top of each page are five
simple figures. The same five figures are used in both parts
of the test. The simple figures are identified with the
letters A through E. Each part contains sixteen complex
figures and the task is t¢ determine which of the simple
figures appears in each of the complex figures (see appendix).
The score is the total number marked correctly minus %
of the number marked incorrectly to correct for guessing.

The second test from the closure flexibility factor is
the HPT. This test is an adaptation of Thurstone's Desigus
(French et al, 1963) which is itself a variation of the
Gottschaldt figures. The items in this test are easier than
those in the HFT but are given under very high speed condi-
tionas. This test is also suitable for grades six through

sixteen.

The HPT consists of two parts, each containing 200 com-
plex patterns. One simple pattern is displayed at the top
of each page and the S has two minutes to identify the com=
plex figures that contain the simple pattern. The same sim-
ple pattern is used and the procedure is the same for the
second half. The score is the total number correctly marked
minus the number marked incorrectly to correct for guessing.

A third test which appears to measure a similar, if not
the same dimension is the Concealed Figures Test (CFT). The
CFT is also an adaptation of Gottschaldts figures (Thurstone
and Jeffrey, 1965); it has been used to measure the same gqual-
ity as the EFT {Elliott, 1963; Ogden, 19€6; Thurstcne -and
Jeffrey, 1965). This test measures the "capacity to see a
given configuration (diagram, drawing, or fjqure Wwhich is
'hidden' or embedded in a larger, more complex drawing, dia-
gram, or figure" (Thurstone & Jeffrey, 1965, p. 1).

The content of the CFT is similar tc that of the HFT.
It consists of 49 simple figures, each of vhich:is accom-
panied by four complex patterns. Each complex pattern must
be classified -as containing or not containing the simple
figure it accompanies. The S has ten minutes to complete
as many of the items as he can. The score is the number
right minus the number wrong to correct for guessing.

A different kind of test can be used tc measure field

dependence. The Stroop Color Word Test (CWT) is not as
much a test of embeddedness as it is a test of interference
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(Stroop, 1935, 1938). However, the same adaptive require-
ments that are necessary for high performance on Witkin‘s
EFT are needed for the CWT (Gardner et al, 195%). As such,
the CWT is considered to be a valid measure of field de-
pendence (Bloomberg, 1965; Gardner et al, 1959; Gardner

et al, 1960; Messick and Fritzky, 1963). This is true

even though it may not be measuring exactly the same dimen-
sion as the tests already discussed. In a factor analytic
study of several measures of field dependence, Gardner,
Jackson, and Messick (1960) found that the CWT is not con-
tained in the same factor as the CFT and the EFT.

The Speed of Color Discrimination Test (SCD) is an
adaptation of Strocp's 1935 CWT, developed by Samuel Mes-~
sick of the E¢ucational Testing Service in 1964, Ancther
versicn of the original (1935) Stroop test has been develcped
by Thurstone (1944). The Messick version consists of two
parts: the first part being patches of four different
colors: red, blue, green, and orange. The S has to print
the fixst lettar of the name of the color of the patch under
each patch. The test is highly speeded and the S works 45
seconds on each of four pages.

The second part consists of the printed names of the
same four colors, each printed in different coiors. For
example, the word red may appear in red, blue, ¢reen or
orange coclored ink. The S must print under each word the
first letter of the colox in which the word is printed.

This part is again highly speeded and the S works 45 seconds
on each of four pages. This is the interference condition.
Scoring is the number completed correctly on the second part.

In the SCD test, the tendency is to respond to the
meaning of the word rather than to the name of the color in
which it is presented. This tendency is very compeliing
and varies with individuals (Gardner =t al, 1560). Field
independent Ss should be able to direct their attention to
the color and resist distractiocn by the meaning of the word
(Gardner et al., 1959). Tiis is one way of overcoming embede
dedness.

The Speed of Direction Discrimination Test (SDD),
obtained from the Educational Testing Service in Princetorn,
New Jersey, is similar to the SCD test, and has also been
used in field dependence studies (Messick and Fritzky,
1963). The first part consists of the werd 'round' print-
ed in four different directions; vertically from top to

11
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bottom (dwwn), vertically from bottom to top (up), horizon-
tally from left to right (right), and horizontally from
right to left (left). The S is required to print the first
letter of the word indicating the direction in whichk the
word 'round' is printed. He must print the proper letter
under as many words as he can in 45 seconds. He repeats
this procedure on four successive pages.

The second part consists of the words 'up', 'down',
‘right', and 'left' printed in the same four directions as
are used in the first part. The object is to print the
firet letter of the word meaning the direction of printing
and disregard the meaning of the printed word. For example,
the werd ‘down' may be printed horizontally from left to
right. The correct response would be 'R' for right---not
'D' for down. As in the SCD test, the tendency is to re-
spond to the meaning of the printed word. This tenderncy
is increased by the meantal set developed during the first
part. The second part alsc contains four pages with 45
seconds allotted to each page. The test is highly speeded.
Scoring is the same as the SCD test.

Several reversible illusions have been used to study
field dependence (Bloomberg, 1965; Haronian and Sugarman,
1966; Jackson, 1958; Newbigging, 1954). The best example
of tris is the work of Haronian and Sugarman {(1968) with
the tlecker Cube. When you lock steadily at the Necker
Cube. it appears to- change orientation. The ability to
actively contrcl the rate -of reversal, either to slow it
-down or speed it up, was shown to be related to field
dependence (Haronian and Sugarman, 1966; Newbigging, 1954).
This relationship only holds true under active instruct-
ions to try to control the reversals. Under passive.
instructions (just counting reversals), there is no dif-
ference batween field dependents and field independents.
This confirms the results of Newbigging (1954).

Two experimental tests from Educational Testing Ser-
vice are very similar to the SDD test described above.
Thers are the Speed of Number Summation (SNS) and the
Speed of Form Discrimination {SFD). Both of these tests
are conducted under highly speeded conditions to develop
mental set and then introduce a speeded interference con-
dition. In the SKS test, the first part involves adding
two sets of tallies (ones} joined by a plus sign. The
second part consists of adding the number of letters of
two names of numbers (for example, four and seven), joined
by a plus sign. i

12
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The first part of the SFD test involves identifying
three types of print; capitals, non4capitals, and italics.
The second part consists of identifying the kind cf type
used in printing the words ‘capitals', ‘non-capitals', and
'italics', each of which is printed in the various kinds of
type (see appendix for examples).

The Hidder. Pigures Test -V contains the same simple
and complicated figures as the HFT already described. How--
ever, in the V version, memory is used as in the EFT by
printing one simple figure and one complicated figure .: °
opposite sides of a page. This means that the S cannot see
both figures at the same time.

In summary, the concept c¢f field dependence- indepen-
dence has been shown to be relevant to the problem of de-
tecting objects in a complex "live" background situaticn.
Further, many well-researched measures of field dependence
are available. It should be possible then, to relate these
measures to subject performance in a realistic (rather
than laboratory) task.

SCOPE AND PURPOSE OF THIS STUDY

There is a large group of military devices which are
mass-emplaced and function best when undetected. It is
required that we become familiar with the gualities of
human detection ability for the purposes of designing our
own systems and alsc counteracting 'similar systems develop-
ed by hostile forces. What makes one man an able detector
while another man is less adept at this task? It would
be a savings of both time and money if men could be rated
for their detection ability without a preliminary field
test,

The men who are rated as "gocod detectors™ could then
be used in field tests to evaluate new or novel items. The
vast individual differences which diluted the item differen-
ces in the tests of Strauss and his associates ({(Strauss
et al, 1968a, 1968b, 1968c) could be eliminated and a more
realistic evaluation of item configuration could be obtain-
ed.

Once "good detectors" are identified, they can he stud-
ied further to try to determine what characteristics may
be common %o this group. If there is some common training
experience, we may be able to teach other men to be goocd
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detectors.

This evaluation of tests of field dependence as predic-
tors of detection performance took place as a separate part
of a larger test program in which three small military de-
vices (to be described later) were c .mpared. Inasmuch as
the items were "tactical" in nature, enlisted military per-
sonnel were used as Ss for the test. Furthermore, because
of the more complex terrain backgrounds found in tropical
climates (jungles), it was felt that this geographical and
climatic region offered a "worst case" test of search and
detection abilitv. The site of the larger test was the
Panama CanalZone. This area has both a typical tropical
environment and the material and personnel support reguired
by field tasts of the type conducted.

The pros and cons of conducting a field test as op-
posed to a laboratory study were carefully considered. 1In
a field test, the visual field is always (realistically)
changing. The chance of any item appearing in the same
background twice is extremely small. Furthexrmore,,Ss=
must attend to the entire visual field. In the field, Ss
must watch where they are walking and be alert to over-
head obstructicns. In the jungle edpecially, one must
be constantly alert to many hazards. 1In a laboratory, the
area in which the stimulus is presented is all that must
be observed. Having to maintain vigilance for more than
just the target increases the realism and the difficulty
of the task. As has already been noted, field independence

is of more benefit in a complex visual task than a simple
one.

The primary disadvatitage of a field study is the matter
of control. 1In the jurgle, no two trails are exactly alike.
Some may contain mcre ground litter or be flatter and there~
fore easier to walk along. Others may be of a different
color or contain- more physical hazards. Furthermore, when
such things as changes in light are added, there is a con-

siderable amocunt of variability which must be controlled
or balanced.

A second disadvantage is that field testing usually
requires much more time and considerably more support
and expense. Such things as weather and darkness can
terminate ar othexwise successful testing period. It was

felt, however, that the advantages far outweighed the dis-
advantages.
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The relationship between field dependence and the abili-
ty to detect concealed or embedded objects in a field situa-
tion is the subject of this study. The primary hypothesis
is that those Ss who score high in certain measures of field
independence will find more camouflaged ob jects than those
who are field dependent (i.e., who score low in the tests).

A secondary hypothesis, which will be examined, is
that not all tests which are said to measure field de-
pendence are measuring the same quality. The implication of
this is that the perceptual style called field dependence
is an obscure concept which needs to be further defined
and analyzed.

METHODOLOGY

Test Subijects

Fifty Ss were randomly selected from the population cf
enlisted army personnel stationed in the Panama Canal Zone
at the time of the test., The validity of considering the
sample group representative of all U,S. Army personnel was
borne out in results to be described later. Nine S8 were
eliminated because they did not complete some aspect of the
testing, reducing the final total of Ss to 41.

Instruments Used

From the list of tests previously described, the
Hidden Figures Test (HFT)}, the Hidden Patterns Test (HPT),
The Concealed Figures Test (CFT), the Speed of Color Dis-
crimination Test (SCD), and the Speed of Direction Dis-
crimination Test {SDD) were selected for use on the basis
of: (1) ease of group administration (this was nacessary
because there was not time for individual administration);
(2) variation of task; (3) simplicity of instructions (even
though all instructions were read aloud by the examiner,
this helped eliminate the loss of data due to failure to
follow instructions), An additional test was used even
though it was not administered as part of this investiga-
tion. The Army General Classification Test (AGCT) is admin-
istered to all U.S. Army enlisted personnel, and each man's
score is kept in his career file.

The AGCT contains vocabulary, arithmetic reasoning,

S eIy SR s e
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axd klock counting items. Measures are obtainad in the . -
areas of verbal, numerical, and spatial content (Anastasi, i
1961) . Poth percentiles and standard scores are available {
for the AGCT, with the latter adjusted to yield a mean of
100 with a standard deviation of twenty. This test has
been validated in studies involving test achievement com-
pared to later performance as well as by correlation with
other measures of intelligence (Anastasi, 1961). This
measure of general intelligence was considered desirable
for two reasons: PFirst as has been explained, the rela- ;
tionship between field dependence and intelligence is not '
too clear. This means that further data may add to the '
knowledge about this phenomenon.

TN A

T ——

The second reason for using this test was to validate
the sample used. The scores obtained by the men in cur :
sample can be compared with the standard scores obtained :
from the population. In this way, we can establish the .
"normality" of our sample:

Target Items

The three target items used differed widely in con-
struction: the TW item was a 2% inch sphere; the AD item
was a cylinder 1% inches in diameter and 1% inches in height.
Both the TW and AD items were made of olive drab painted
metal. The P device was a flat, olive drab, cloth bag,
3/4 of an inch square. The items also differed in their -
mode of activation. The TW device displayed tripwires-:all
around itself. The AD device was activated by any move-
ment of the item. The P device was activated. by being
stepped on.

Procedure

To obtain detection performance measures, the Ss were
tested by means of an actual field problem. The test area
was a semi~deciduous jungle in the Panama Canal Zone. The
terrain was quite rugged. Through this jungle, seven trails,
approximately one to two meters wide and 750 meters long
were constructed. Each trail was divided into three 250~
meter sections. The three types of items were distributed
within these trails according to a Greco-Latin Square model
{Table 2). The items were randomly placed and both density
and types of items were varied for each trail and each day.
Table 3 shows a typical density/item pattern.
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The &s were divided mmte groups of 3 with 2 groups
assigned to each of the 7 trails. HNoncommissioned of
ficers (NCN's) served as observers and accompanied the
men on their trail, one group at a time. Each man in the
team searched for tern minutes and then rotated with another
team member until his turn came again. Thus, each man
had the opportunity to search for different items on
different sections of the trail. Z=Each team covered the
length of their trail once each day for seven days.

The object cf each run was to visually detect as
many of the items as possible without disturbing them.
Motivation to perform well was increased in most Ss by
fostering competition both within and hetween grouvps. The
NCO observer recorded how many and wh’ .h type of item each
man found. The perfcrmance score useu was the percentage
of items detected (number detected/number emplaced).
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Trail

Item Types
l - TW

[ 8]
I

AD/P

2 - AD

£-N
1

TW/P

wn
[

TW/AD/P

6 - P

~l
|

TW/2D

TABLE 2 .

Greco-Latin Square Design

Days 7
1 2 3. 4 45 36 67

1A 2B 3c 4D 5E 6F 7G
2c 3D 4E 5F 6G 7a 1B
3 4F 5G 62 7B ic 2D
4G 5A 6B 7C 1D 2E 3F
58 &C 7D 1E 2F 3G aa
60 7E 1F 2G 3A 4B 5C
7F 16 22 3B 4c 5D 6E

Item PO®sitions

A - 111 (Items distributed in all
sections)

B - 102 (Items distributed in section
one in normal density. Sec-
tion two-was enpty and sec-
tion three contained twice
the normal density of items.

- 120

- 201

210

- 012

@ = m O 0O
[

- 021
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TABLE 3

Typical Density/Item Distiibution

Day 4 Trail 4
™ AD
(3) W (6) AD 250 Meters
W AD
AD
AD
AD
W AD /.AD
W AD- AD
(6) TW (12) AD aDp 250 Meters
TW AD AD
™ AD AD
W AD AD
0 (TW) 0 (AD) 250 Meters
Note: Items randomly placed in each section.
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RESULTS AND DISCUSSION

R S Al s dR ORI 4

The hypothesis that Ss shown by appropriate tests to
be field independent would be superior detectors was tested :
by examining the correlation between test scores and fielgd
performance. A correlation matrix was constructed which
included each of the tests used, the total score obtained
on the test battery, and the performance score. 3

As can be seen in Table 4, the highest correlation of
a test with performance was obtained with the HFT. The
Pearson r of .36 is significant at the .0l level. The only
other score which correlated significantly with performaiice
was the AGCT. The r of .26 is significant at the .05 i
level. A multiple correlation of performance with the HFT t
and the AGCT only increased the correlation to .37,

The HFT also correlated more closely with the AGCT than
did any of the other tests. The intercorrelation of these
three variables indicates a probably connection between
detection ability (as measured by the HFT) and general in-
telligence. The correlation between the AGCT and thd: HFT
was significant beycnd the ,01 level.

The IFT was subjectively judged to be the most dif-
ficult of the tests given. It had the largest coefficient
of variation {( a list of variation coefficients is shown
in Tabie 5) and, for this reason, was a better tool for
discriminating amcng Ss according to ability.

Further examination of Table 4 shows that the secondary
hypothesis, that not all of the tests would measure the
same quality, is also upheld. The between~test correlations
can ke divided into two groups. These two groups overlap
in the CET. Group one contains the AGCT, the HFT, the
HPT and the CFT. Gyxoup two centains the SDD, the SCD, and
the CFT. The SDD test does correlate with the AGCT, pos-
sibly because of its verbal content.

That the CFT is the overlap point of the two groups
is further illustrated by the high correlation between
it and the entire test battery. Although all of the tests
correlated with the entire battery scoxre, the r of .84 for
the CFT is outstanding. What is equally significant is
the fact that none of the tests in group two (the CFT, the
SDD test, and the SCD test) rccrrelated significantly with
detection performance.
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For the most part, the division of the tests into two
groups ig easy to explain. The HFT; the CFT, and the HPT
all contain the same type of test items. These tests in-

‘ volve the perceptual separation of a simple figure or
geometric form from a more complex form. In this way, all
of these tests require from the Ss scocmething of the same
ability in order to score high.
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In the correlations within the second group of tests,
the SDD and the SCD would be expected to correlate with
each other. Each of these tests requires the £ to overcome
the tendency to respond to a printed word and respond to
-other cues. The correlaticn that was not expected is that
between both of the interference tests and the CFT. One

3 difference between the CFT and the HFT and HPT may explain
4 this .

In the HFT and the HPT, the S makes only positive re-
sponses. He decides which simple figqure is contained in
each complex figure in the HFT, and which complex figures
contain the simple figure in the HPT. 1In the CFT each
complex figure must be judged as containing or not contain-
ing the appropriate simple figure. This may introduce an
interference condition in the CFT which produces the corre-
lation with the SCD test and the SDD test. If this is the
] case, it would indicate that performance on the detection
3 task does not involve an interference condition.

The reason that only the HFT correlated sc successfully
with performance is somewhat illusive. It may be that time
was not a critical factor in either the detection task or
the HFT. There was no time limit in the detection task and
even though the HFT was timed, the amount of time allowed
(ten minutes for each section) and the smaller number of
items involved (sixteen complex figures) did not evoke the
"hurry-up" facet of the other tests, both of which empha~’ ¢
sized speed and the imprcbability of finishing.

i ik Tediio it A T e

O

The correlations between the tests of the first group
(CFT, 'HFT, and YPT) and the AGCT support the relationship
between field dependence and intelligence previously de-

: scribed. The AGCT contains one section that is primarily
1 perceptual (Block Counting Items) and speed produces high-
ﬁ er scores on the test., This similarity with the tests

1 measuring field dependence would "account for some correia-
3 tion between the field dependence tests and the AGCT.
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The assumption that the sample was representative of .
Army eniisted personnel in general was also validated. A §
't'-test was computed between the scores of the Ss and
the accepted theoretical Army wide score (Mean = 100, -
SD = 20). This test showed that a sample like this one !
could be drawn from the normal pepulation more than 15 ;
percent of the time.

b oramen

CONCLUSIONS

The most evide:s t conclusion is that the HFT is the
best of the instruments used for estimating visual detect-
ion performance. This test should form the core of any
further investigation of this relationship. The addition
of a general intelligence test like the AGCT does not im-
prove the value of the IFT as a selective instrument. It
should be used wherever feasible, however, because it does
correlate with detection performance by itself. It may
also provide further information as to the general charac-
teristics of a good detector.

Interference-type tests, such as the SDD, the SCD, and
possibly the CFT, do not measure the ability necessary to
be successful at a visual detection task. It is mcre likely
that these tests measure the ability to work rapidly and
carefully.

It appears that there may be more of a difference be-
tween distraction and embeddedness than is apparent in the
literature. If the definitions given above are accepted, it
would appear that the visual detection problem studied was
a problem in embedding. The bkasis for this is the correla-
tion between the detection performance and the HFT which is
supposed to be an embedding problem.

The question that arises is whether or not distraction
increases or even produces embedding. If an item i3 not
seen, is it because it was embedded in the field or because
a distracting item caused the S to direct his attention to
part of the field which did not contain the other item?

Since there are at least two dimensions to the quality
of field dependence (re istance tc embeddedness and resist-
ance to interference) t:sts accepted as measuring "field
dependence” must recognize these elements. More work should
be done to define the gualities of field dependence. it
would also be advisable to xeevaluate the distraction vs
embeddedness problem.
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Fic. 1. Sixrre AND ComrLex Ficures Usep IN Tir
Exzeooen-Ficures TEsT.

3 The simple figures are designated by a letter; the complex figures arc designated
i by a letter and a number, the letter corresponding to that of the simple figure which
L it contains, Figures P and P-1 are the practice figures.
+ The specific colors used in each complex figure are represented by numbers;
i and wherever necessary the area covered by a given celer is indicated by wavy lines
P radiating from the number. Figure A-2 remained uncolored. The colors to which
- the numbers refer are as follows: 1—red, 2—dlue, 3—~orange, 4—-yellow, S—brown,
: 6—~dark grexm, 7--light green, 8—dlack,
£
i 4
3
2
3
§
3
;.
From H.A, Witkin, Journal of Personality Reprinted by
permission cf the Publisher. Copyright 1950, Duke

. University Press, Durham, North Carolina.
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Name:

HIDDEN FIGURES TEST —— (f-1

This is a test of your ability to tell which one of five simple figuree
can ke found in £ moxre complex pattern. -AL the top of =ach pege in this test
are five simple {igures liettered A, B, C, D, and E. Benecath each row of
figures is a poge of patterns. ¥ach pattern has & row of letters teneath it.
Indicate your answeir by putting an X ‘through the letter of the figure which
you find in the pattern.

NOTE: There is only one of these figures in each pattern, and thie

" figure will elways be right side up and exactly the same size as one of the

five lettered figures.
Now try these 2 examples.

A Ay

S
ave

ABCDE ABCODE

Tre figures below show hew the figures are included in the problems.
Figure A 16 in the first problem and figure D in the second.

K
ave

X BCDE ABcCXE

Your score on this test will be the numher 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 kave 10 minutes for each of the. two parts of this test.
Each part has 2 pages. When you have finished Part 1, STOP. Please
do not go on to Part 2 until ou are asked to do so.

DO NOT TURN THIS PAGE UNTIL ASKED TC DO S0.

Reproduced by permission. .
Copyright @ 1962 by. Educxtional Testing Service. All rights reserved.
Developed under NIMH Contrect M-L186
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Concealed Figures Test
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Pleass fill in:

CLOSURE FLEXIBILITY e

Age Sex Dete

(‘Conc.a-aled Figures)
(FOfm A) Occupetion

WM L.L. Theratone, PE.D), sad T.E. jelftey, Ph.th « The Parchometric § Lhoratery - The Usisersity of Merth Coreline

Directions:

The row of designs below ie a sample itemn of thi~ teat. The parts have beea la-
beled to make description easler. Thes? 1oYels 49 not appear in the test {tems.
The left hand design In each row iv the figure. You are 1o declde whether or not
tie figure isconcealedin each of the fourdrawings fo the right. Pute checkwark
{¥) in the parentheses under adriwing, If it zontaina the figure. Puts tero (6) in
the pareniheses under adrawing, If it does oot comtelr thefigure. Lok at the row

ok designe below,
Figere . 2 Dn-l-p, . }
(<) 0] n 4

! In the row ibove & zeru {0) has been writtzn in the parentheses wder drawing 3.

. The firat drawing is a squore bt it 1slarger than tae tipire. Azero (0) kas daen
writtenunderdrawing 2. Althougk the second drawing containg & sqaare of exact-

* ly the same size 2¢ the figure, it hac been tcrned. Check markc (/) heve been

written uncer the third and fourth drawings since they sach ¢Zmtain & sguare of
- exactly the same size as the figure and have not bien turned. If does wot metter
that the fiqure comtained in drewings ihree aad four iz OC & Sifferest level Jrem

the {igure at the left.

Sample:

Hare is another example for practice. Try it

| X 0O o0
1} () (} (}

You shouid haveslaced checkraarks (V) 16 the parentbeses Gaer thefirst sndibird
drawinge znd zeros (0} in the pareatheses under ne secoxd and fourth drawiugs.

WHEN YOU GET TIIE XGNAL TO 3FGIN, turn thepige and mark moreproblene
of she same kind. Woirk as fast and as sccorateir as you &ar, tut do act gueos,
Wrong answers will count agaimst you. You are not expected io {lrish Ix the time

+ allowed, Tou will have exactly len mimites 0 40 a8 much s¥ you €. hcT-32¢
$-0-am9

R 2 SN 1 Lt PP C BEENU IR IR N

Reprqoducet by permission

Coammge £ % Thedns C. Thrtemp ars T L. Servy

PIREAed 37 tndastrtnl Relvtsers Coster « The Tusrersky of Clucage
1323 Kot 590 irews - icags, Tt SMT
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Nanme !

HIDDEN PATTERNS TEST —— Cf-2

aow quickly can you recognize a figure that is hidden among other
lines? This test contains many rows of patterns. In each pattern you
are tc look for the model shown below:

A

The model must slways be in this position, not on its sids or up-
side down.

In the next row, when the model appears, it is shown by heavy

lines: ,
() (x) () () (x) () ()
Your task will be to place an X in the space below each pattern

in which the model appears. Now, try this row:
5. 6. 7

1. 2, 3, L, . 8. 9. " 10.
() () {) () () (1 () (1 () ()

You should have marked patterns 1, 3, 4, 8, and 10, b2cause they
contain the model.

Your acore on this test will be the number marked corrcctly minus the
nunber marked incorrectly. Work as quickly as you can without sacrificing
accuracy.

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

Each part has two pages. When you have finished Part 1, STOP. Please
do nct ge on to Part 2 until you are asked to do so.

DO NOT TURN THIS PAGE UNTIL ASKED T0 DO 80.

Reproducefi by perrission
Copyright 1952 by Pducational Pestinz Service
Alapted from Designs by L. L. Thuratone
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SPEED OF DIRECTION DISCRIMINATION TEST

The following items consist of the word ROUND printed
in foun different directions: upward, downward, to the
left, and to the right. For example:

DNUOR KBOUND DNUOR ROUND

meocazu
OERCO™
oD2aow
oo

You are to write under each item the first letter of
the direction in which the word ROUND is printed. Print R
if the word is spelilled out in the usual way toward the
Right, print L if it is spelled out toward the Left, U if
it proceeds upward, and D if it proceeds downward. For

example:
'R D
-0 N
U U

DNUOR ROUND DNUOR N 0 ROUND DNUOR
‘D R
[\

L R L D 1) R L

THE ITEMS MUST BE COMPLETED IN ORDER, beginning at
the top of the page and working each row from left to
right. Do not omit any iItems.

This test is highly speeded, so work as quickly as you
can without making errors. There will be four separately
timed parts. Wait for the signal before turning the paga.

Remember, work as fast and as accurately as possible.

The following items consist of the words UP, DOWN, LZFT,
AND RIGHT, each printed in four directions: upward, down-
ward, to the left, and to the right. For example:
o0 Fo 2PLE

N T L
W U F E
THGIR UP 0] THGIR P E DOWN F
r L T
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&
H
3
L
i
5
H
2
i
5

You are ‘o write under each item the first letter of
the direction in which the word is printed. Print R if the
word is spelled out in the usual way toward the Right,
print L if it is spelled out toward the Left, U if it pro-
cecls upward, and D if it proceeds downward. For example:

N T L

W U F E

THGIR UP 0 THGIR P E DOWN F
D L T

L R U L D J R D

THE ITEMS MUST BE COMPLETED IN ORDER, beginning at the
top of the page and working each row from left to right.
Do not omit any items.

This test is highly speeded, so work as quickly as you
can without making errors. There will be four separately
timed parts. Wait for the signal before turning the page.

Remember, work as fast and as accurately as possible.

DO NOT TURN THIS PAGE UNTIL ASKED TO DO SO

Copyright © 196% by Educational Testing Service.
All rights resexved. Developed under NIMH
Contract M-4186. Reproduced ry permission.
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SPEED OF COLOR DISCRIMINATION TEST

The following items consist of samples or patches of four different colors—
red, blue, green, and orange. For example:

siANn L 222X QEwEh EE S 2 LR 3 ] > a A K

*ENRY EEsex PR S wEEWK > k% Kk SRk

You are to print under each color the first letter of the color’s name. Print R
undex: each patch of red, B under each patch of dlue, G under each patch of green,
an N under each paich of orange. Here is how a set of items should look when

compietad.

PR N 2 2 R ) sheEN AR xkkK L2 2 % N3 sREES
B G 0 B G 0
NEES S it 2 22 ¥ ) L2 28§ (22 23] Kk KN L X2 243 3

2
R 0 G R B R

THE ITEMS MUST BE COMPLETED IN ORDER beginning at the top
of the page and working each row from left to right. Do not omit any items.

This test is highly speeded, so work as quickly as you can without making
errors. There will be four separately timed parts. Wait for the signal before turning
the page. Remermber. work as fast and as accurately as postible.

DO NOT TURN THIS PAGE UNTII, YOU ARF TOLD TO DO SO.

Copyright 1964 by Education Testing Service. All rights
. reserved. Developed under NIMH Contract M-4185, S. Messick,
Principal Investigator. Reproduced by permission.
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The following items consist of the names of four colors printed in different
colorad inks. For example, the name “orange” may be printed in either bive, red,
green, or orange ink. Here are some sample items:

orange red blue orange green orange blue green
green green blue green orange green red blue

You are to print under each word the tirst letter of the color in which the word
is printed. Print R under & word printed in Red ink, B under a word printed in
Blue ink, G under a word printed in Green ink, snd O under a word printed in
Orange ink. Ignore the meaning of the words themselves and indicate only the
colox of the ink used. Here i3 how a set of items should look when completed.

red blue red blue orange red red orange blue
0 G B 0] R 0 G 8 R

blue green red red blue blue red bive orange
G 0 G o R 0 R R B

THE ITEMS MUST BE COMPLETED IN ORDER beginuing at the top
of the page and werking each row from left to right. De not omit any items.

This test is highly speeded, so work as qu'ickly as you can without making

errors. There will be four separately timed parts. Wait for the signal before turning
the page. Remember, work £s fast and as accurately as possible.
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Speed of Form Discrimination Test
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SPEED OF FORM DTSCRIMINATION TEST

The following items consist of the letter D presented in sets of
seven. These sets are printed in three different kinds of type:
cepitals ( poooppp ), noncaps or standard lower-case type ( dddiddd ),
and italics ( ddddddd ), Here are some sample items.

DDDDDDD ddddddd ddddddd ddddddd ddddddd DDDDODLD

dddddadd DDODDDD ddddddd DDRDDDD ddddddd ddddddd

Tou are to,print under each set the first letter of the name of type
in which the sat is printed. Print C under each set of capitels, N
under each set of noncaps, and I under each set of italics. Here is
how a set of items should look when completed,

ddddddd DDDDDDP ddddddd ddddddd ddddddd ddddddd

I c N I N N

DRDDDDD ddddddd DDDDDDD ddddddd , p»oDDDD ddddidd
c I c N Cc I

THE ITEMS MUST BEO COMFLETED IN ORDER beginaing at the top of the

pege and working each row from left to right. Do not cmit eny items.
[
This test 1a highly speeded, s0 work ag quickly as you can withouyt

making errors. There wili be four separately timed parts. Walt for the

signal before turning the page.

-DO NGT TURN THIS PAGE UNTIL ASKED TO DO SO.

-

Copyright @ 1962 by Educational Testing Service.
All rights reserved. Developed under NIMH Contract
M~4186. Reproduced by permission.
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The following items consist of the lames of three kinds of type:
capitals, noncaps (standard lower-case type), and italics. Each of
these three type names may appear in any of the three kinds of type.
For example, the name "cepitals! may be printed either in cepital
letter ( caprate ), in noncaps { capitals ), or in itelics ( capitals ).
Here are scme sample ltems.

nessaps CAPITALS italics NONCAPS italics nvncops

ITALICS aGneass iialics capitals NONCAPS itslics

You ar¢ to print under each word the first lettsar of the name of

type in which it is printed. Priat C urder each vord printed in capited

letters, & under each word printed in noncaps, ard. I under each word

printed in italics. Ignore the meaning of the words thewnselves and in-

dicate only the kind of type used. Here is how 3 set of items should

look when completed.

italics ITALICS noncaps  capitale NONCA®S copitcls
I c I N c 1

italice nonckpa TYALICS noncaps italics capitals
b4 N C I ¢4 N

THE ITEMS MUST BE COMPLETED IN ORDER beginning at the top of the
page and wsrking each row rraa left To right. Do not omit any items.

This test is highly speeded, sG work a&s quickly as You can without
zeking errors. Therve will be four separately timed parts. Waii for the

signal tefor2 twning the page.

. 52
DO NOT TURN THE PAGE UNTIL YOU ARE ASXED 70 DO SO.
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APPENDIX H

Speed of Number Summation Test




SPEED OF NUMBER SUMMATION TLST

Each of the following items consists of two sets of tally-mafl;s
Joined by a plus sign. You are 1o add the number of tally-marks in the
first set to the number in the second set and record the sum in the

blank space provided. For example:

ML+ = 7 MM+ 11 = § L +101=_§ 11131 41 = 7

THE ITEMS MUST BE COMPLETED IN ORDER, beginning at the top of the
page and working each row from left to right. wo oou. omit any items.

This test is highly speeded, so work as quickly as you con without
making errors. There will be four separately timed parts. Wait for the
signal before turning the .pe.ges

Remember, work as fast and as accurately as ypossible.

DO NOT TURN THE PAGE UNTIL ASKED TO DO SO.

1

Copyright (@) 1962 by Educational Testing Service.
All rights reserved. Develcped under NIMH Contract
M-4186. Reproduced by permission.
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Fdch of the following items consists-of the names of two rumbers Jjoine«

.

by a plus sign. For example: .
three + eight = two + one = nine + zero = six + four =

You are to add the number of letters in the first name to the number of

letters in the second and record tﬁe sum in the blenk space provided. Ignore
the meaning of the words themselves, and indicate only the number of lettiers

involved. Here is how a set of ltems should look when completed.

three + elght = |y  twc +one = |5 nine +zero =9  six # four = 7 _

THE ITEMS MUST BE COMPLETED IN ORDER; beginning at the top of the page
and working each row from left to right. Do not omit any items.

This test is highlylspeeded, 80 work as quickly as you can without making
exrors. There will be four separately timed parts. Wait for the signal before
turniﬁé the page.

Remember, work as fast and as eccurately &s possible.

’
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