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[ .\iTRODUCTIOi\

I T IS CE:-fERALLY AC;REEO that candidates to
be trai ned as photo interpretation special

ists should possess such attributes as good
yisual acui ty, a sou nd ed ucational back
ground, imagination, patience, judgment,
high perceptual or learning capacity, and
proper moti\·ation. Reliable and objecti\"e
techniques are a\'ailable for e\"aluating stereo
scopic vision and color perception, but we
have been notably slow to de\"ise satisfactory
methods for measuring 1nentlll aCllity.

Because the prime objecti\"es of aerial
reconnaissance missions may be unattained
unless interpreters are adept, mentally alert,
and properly motivated, it is ob\"ious that
only the most promising candidates should be
selected for extensi\"e 1".1. training (Sims and
Hall, 1956). Predicti\"e screening tests are
therefore needed for rating the potential
ability of trainees prior to specialized instruc
tion in air intelligence and interpretation
techniques.

Regardless of prior education, the candi
date who lacks imagination, judgment, and
motivation is unlikely to become a top-flight
interpreter. There is a \"ast chasm separating
the photo "reader" from the indi\'idual \\"ho
can rationally judge the signi ficance and
o\'erall importance of a particular identifica
tion. The "reader" may be trained or organi
zationally de\"eloped. \\"hereas the potential
abili ties of a bona fide interpreter must be
largely discovered instead. The question thus
implied is, "Ilow can we separate the \\"heat
from the chalP"

A research study recently initiated at the
University of Georgia is aimed at determining
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(1) \"hethcr the elusi\'e qualities of motiva
tion, judgmcnt, imagination, and logical
reasoning can bc determined by various
screening tests, and (2) "'hether scorcs on
such screening tests can be corrclated with
interprctation performance at the termina
tion of a specialized P.I. training course, I tis
therefore apparent that reliablc measures of
fi nal performallce must bc devised along wi th
the prcliminary scrcening tests.

SCREE1\ 1:\(; TESTS

Se\·en types of scrcening tests have thus
far been considcred. Three of these are
"standard" examinations that may be pur
chased through various testing bureaus
(Zcidner, 1963). The rcmaining four \,'erc de
\·iscd by the author. I n some instances, the
spccially designcd tcsts employ techniques
suggcsted by Col\\'ell (1961), Sadacca (1963),
and Sims and Hall (1956). A brief description
of each examination follo\\·s.

1. Object t'is/llllic,lltion test,-This test, de
\'ised by ..\Iillcr (1955), consists of 44 dra\,·
ings; geometric solids are presented as Aat or
unfolded patterns. Examinees must visualize
the gcomctric shapes that will be formed
,,·hen the flat patterns arc corrcctly folded or
rolled together (Figure 1). Thirty-fi ve min
utcs are allo\\·cd for completion of 44 ques
tions. The test ,,'as dcsigned primarily to
measure mcchanical aptitude, and prclimi
nary resul ts at Ceorgia indicatc that scorcs arc
not highly correlated with P.I. ability.

2. Staudard progressil'e rJ/.alf1:ces.-De-
signed by Ra\·cn (1958), this test utilizes 60
figure analogies to measure an individual's
capaci ty for obsen'ation, clear thin ki ng, and
logical reasoni ng (Figure 2). The 60 problems
are di\'ided into fi\·e sets of 12 items, with
each set bccoming progressi\·ely more diffi
cult. The test is not timed, and the cxami
nee's score reputedly pro\·ides an indicatioil

of his intellcctual capacity; thus scorcs may
pro\'e to be relatcd to rati ngs on men tal
ability (I.Q,) examinations. Thc test \\ill be
administercd to P.1. classcs at Ccorgia dur
ing the \\"inter and Spring quartcrs of 1965.

3 . .llentlll ability or I.Q. test.-The particu
lar test utilized (Otis, 1954) is a group-admin
istcred intelligence quotient exam commonly
employcd by colleges and uni\·ersities. Stu
dcn ts are allo\\'ed 30 mi nu tcs to ans\,·er 80
questions on \·ocabulary, \,·ord relationships,
progressions, mathematics, and figure analo
gies. Thc a,·crage T.Q. of the Ullited Statcs
population is approximately 100; the esti
mated a\'erage for studcnts at thc Gni"ersity
of Ccorgia is bet,,'ecn 110 and 120, For 56
studen ts tested to date in photo in tcrpreta
tion classes, the a\'eragc 1.Q. \\'as 119. On the
Otis test, a scorc of 138 is the maximum pos
sible.

"'hilc Sims and Hall (1956) ha"e indicatcd
that an I.Q. of 120 or higher may be desirable
for P,1. personnel, it docs not appear likcly
that I.Q. scorcs and interpretation perfor
mance will bc highly correlated. t\ psycholo
gist colleague has opincd that persons falling
,,·i thi n the "obsessi \·e-com pulsi \·c" pcrsonal
ity syndrome should prO\'e to be best suited
for P.I. training. :\s a rule, only thc more
intelligcnt persons fall in this category, but
thcre are many indi\·iduals of high I.Q. \\'hose
personality traits arc in direct opposition to
this description. Thus, while I.Q, is probably
an important trait for consideratioll, it is not
expcctcd to bc uscful as an indcpendcnt
gauge of photo intcrpretation ability.

4. P£clllre intef!.mt£on pllzzles.-This typc
of test, somcwhat rescmbling a jig-saw puz
zle, requires that cxaminecs assemble cut-out
portions of an aerial photograph into a com
positc and complcte picture. Scoring is based
on thc time required to complete the puzzle.
The cu t-ou ts illustratcd in Figure 3 are

EDcBA

FIG. 1. Sample question frol11 a test on object visualizatioll. \\'heu the pattern at the left IS

folded along the dashed lines, the geometric solid at C is formed.
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square and uniform in size; howe\'er, they
may be of \'aried shapes and sizcs for more
difficult examinations. The character of photo
images and thc print scale selected will also
aflect the difficulty of this typc of test.
Se\'eral different models are currently being
considered in the Ceorgia study.

5. fdwfI/ication of simple photo images.
TII'enty-four \'ertical photo \,iell's of common
placc urban and rural features are included in
this test designed by the author (Figure 4).
The features to be identified arc known to all
examinecs from a ground \'ICII'; thus thc test

Forty minutes are suggested for completion,
although most examinees tcsted to date ha\'e
nceded only 25 to 30 minutes. Spccific
answers arc required, but partial credit may
bc alloll'ed for some identif'ications (e,g.,
referring to a ri\'cr delta as "strcam
branches," or listing a country club layout as
mcrely a golf course).

"'ith probably one or tll'O exceptions, all
sketchcs rcprescnt typical features encoun
tered regularly across the landscape of the
United Statcs. In Figure 5, correct identifica
tions are (1-:\) deciduous trees or orchards,

ABSTRACT: 1j it is possible to predict the potential ability oj persol/s to be
trail/ed as aerial photo illterpreters in ad \'ance of extel/sh'e P.I. trainiug,
ageucies respousible for the selection and traiuiug of mihtnry interpreters nud
nil' l:utelligence specialists mig!Jt e.O·ect considernble s!wings in time and mouey.
. 11 tile Ul1il'ersity oj Ceorgin, a series of tests is CIIrreutly being devised to
determine whether or uot there are personal attribl/tes (il/. addition to good
l'isl/l/l perceptiol/. al/d n miniml/m edl/catioual backgrol/nd) relnting to P.l.
abil1'ty which can be measured prior to specinli:~ed iuterpretation train in )!..

Some tests employ actl/al photographs or "siml/lated photo imnges"; otllers
spa'll n rauge from rnec/wnicnl aptitude and spatinl orientation exams to
standard r.Q. aud psychological tests. Work is belug condl/cted wit Ii tlie co
opel'lLtiou of tlie Scliool of Forestry, f)epartmel/t oj Geograpliy, and Department
oj Psychology.

IS an aLLelllpt to deternline lI,hcther such ac
quircd knoll'lcdge is utilized in recognizing
\'arious "signposts of ci\'ilization" from the
less familiar o\'crhead \·iell'.

T\\'ellty minutes are allowcd for recording
identifications on a special ans\\er sheet.
though most examinees manage to complete
the tcst in 12 to 15 minutes. For 6 of the 24
features shown in Figure 4, identifications
are (1) foothall stadium, (2) soccer ficld, (3)
grain elc\·ators. (4) petroleum storage tanks,
(5) stcel railroad trestle, and (6) airplanes and
runll'ays, Single prints lI'ere utilized to facili
tate administration of the test to large
groups, and becausc of the difficulty of repro
ducing high-quality stercograms by halftone
pri n ti ng.

6, IdC1ltijiwtiol/ of siml/lated photo im
ages.-This test, also designed by the author,
requires identification of 39 sketches that
depict o\'crhead \,iell's or shadoll's of common
urban, rural, or physiographic features.t

t Copies of lcsts and anslI'cr forms described in
J-'igures 4 and 5 may bc purchascd b)' addressing
the Printing Dcpartment, l'ni\'ersity of Georgia,
,\ thells.

(1-13) cOllllerous trce plantation, (2) military
post, (3-:\) tll'in peaks, lI'ith a mountain road
passing betll'een, and (3-13) mine, potholc. or
dcpression lI,ith a slllall lake. I t is interesting
to note that thc military post has prOl'en the
most difficult of the 39 identifications. while a
foothall field and a baskctball court ha\'e
bcen rccognized by nearly 100 per cent of
examinees tested.

7. j'isl/al search tests.-Somctillles called
spatial orien ta tion or grid loca tion tcsts,
these examinations require students to dcter
mine the exact positions of small photo cut
outs on a larger print of the same area (Fig
ure 6). Cut-outs mayor Illay not bc at the
same scale as the larger picturc. Examinees
arc rated according to the time required to
list the correct grid coordinates of the photo
cu t-Oll ts.

\·ariations of this test include comparisons
of oblique to \'crtical \'iell's, matching map
locations lI'ith photographic images, and \,ice
\'crsa. Inasmuch as such exams are primarily
designed to measure \,isual search abilit~·

they may prO\'e more \'aluable for rating
final 1".1. performance than as prc-training
or scrceni ng tests.
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FIG. 2. T\\'o types of questions from a progressive matrix or figurc analogy tcst. Jn qucstion 1 (easy).
the correct answcr is "B." For question 2 (difficult). G is the proper selection. The logic behind these
choices is left 10 the reader's po\\'ers of deductive reasoning.



FIG. 3. Example of a picture integration or puzzle test de\'isecl by the author. Jnterpreters are rated according to the time
required for arranging the nine jumbled squares into a composite photograph.
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FiG. 4. Portion of anfaerial photo identification test designed by the author. Photo scales range from
330 to 660 feet per inch. See text for correct identifications.
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FIG. 5. Portion of a simnlated photographic
images test designed by the author. Sketches rep
resent overhead ,·iews or shado,,· patterns of phy,;
ical and cultural features" See text for correct
iden ti fica tions.

Ft~AL PERFOIDIA~CI;; TESTS

Compilation of final photo interpretation
performance tests is now underway. \\"hile
the exact composition of such examinations
has not yet been established, the follOIl"ing
test categories are likely to he gi,·en priority:

1. Vi,;ual search tests (spatial orientation)
r\" Vertical to vertical photos
B. Oblique to ,"ertical photos
C. Photo to map locations
D. "Ilap to photo locations

2. Identification of complex photo images
1\. \\"ith 1'.1. keys
B. \\"ithout 1'.1. keys

3. Interpretation judgment and estimating
1\. Judging the significance or importance

of features
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PRELIMINARY TEST RESULTS

The true ,·alue of screening tests described
here cannot be ascertained until scores on
each can be compared with final P.1. perfor
mance for a large number of indi,·iduals. If
results from one or more of the "standard"
examinations (e.g., figure analogies) are
highly correlated with performance, it would
appear desirable to give such tests preference
m·er those employing aerial photographic
images. The "standard" examinations are
readily obtained from testing bureaus, they
ha,·e been statistically evaluated for "aried
groups of indi,·iduals, and norms are usually
a,·ailable for standardized group comparisons.

Final P.1. performance tests are still being
de,·eloped in the Ceorgia study, so com para
ti,·e scores are presently limited to the ,·arious
screening tests. Four of the se,·en tests C'Jum
bel's 1,3,5, and 6) were administered to 56
college students in January, 1965 . ..-\s the
screening tests employing photo images (1\0.
5) and simulated images (No.6) are similar
in nature to certain performance tests, per
centage scores from these t'I"O exams were
combined for each individual and graphically
compared to Otis I.Q. scores. Results are
illustrated in Figure 7. It will be noted that
there is a negligible degree of correlation be
tween the plotted '·ariables. Thus, if screen
ing Tests':; and 6 subsequently pro,·e to be
'"aluable as predictors of P.1. performance,
then I.Q. scores are unlikely to ha,·e an
equally important role in the screening pro
cess.

/\ scatter diagram similar to that sholl"n
in Figure 7 \I'as obtained lI"hen results of
Test 1 (object '"isualization) lI"ere plotted
against the combined P.1. scores in lieu of
Otis I.Q. scores. Again, the lack of high cor
relation indicates that each of the screening
tests described is likely to assume a different
degree of importance in predicting final P.l.
performance. Just which scores I"ill pro,·e
most ,·aluable is open to speculation at this
ti me.

Figure 8 presents the graphical relation
ship beLII·een scores on screening Test 6
(simulated images) and Test 5 (photo im
ages) for the same 56 students represented in
Figure 7. The close relationship betll"een
these paired scores appears to imply that
both tests are measuring the same type of
interpretation ability. Accordingly, if Tests
.:; and 6 later pro"e to be good indicators of
P.I. performance, then it seems likely that
only one of them will be required in a battery
of screening examinations.
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FIG. 6. Example of a visual search or spatial orientation test designed by the author. Examinees are
graded on the length of time required to locate the grid coordinates of the small photo cut-outs on the
large print. Photograph courtesy of j\brams Aerial Survey Corporation.

n. Quantities, sizes, distances, heights, and
areas

4. Scholastic record or composite "course
grade."

J tem 1 includes \'ariations of \'isual search
tests described in Section 7 on screenin~

exami nations. Photo iden ti fication tests (I rem
2) lI·ill presumably include recognitions that
require deductive processes and reasoning
rather than merely identification by rote or
memory. Category 3 \\'ill encompass both
e\'aluations of an interpreter's judgment as
,,'ell as his ability in making a \'ariet)' of
q uan ti tati \'e or mensurational determi na
tions. The use of a composite "course grade"

FIG. 7. Graphical comparison of combined scores
on two P.1. screening tests with f.Q. scores for 56
college students.
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as suggested in Item 4 will probably be con
sidered as a last resort, because such grades
often include factors not directly related to
actual P. r. performance.

PROJ ECT PLA~S

Under present plans, it is anticipated that
this testing project may require continuation
for a period of t\\·o to four years before wholly
reliable screeni ng and performance exams can
be developed and e\·aluated. If necessary
funds can he obtained, the scope will be
enlarged to allow testing of indi\'iduals in
other universities and perhaps trainees in
P.l. classes at some military posts or air
intelligence schools. Comments and sugges
tions from interested Society mem bel's will
be welcomed.
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