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the said drawings , specifications , or other data is not.to be regarded by
implication or otherwise , as in any manner licenang the holder or any
other person or corp orat io ; 1 . or conveymg any rights or permission to
manufacture , use , or sd any patented invention that may in any way
ne re l ated thereto.

This final report was submitted by Personnel Research Division , under
project 7719 , with HQ Air Force Human “Resources Laboratory
(AFSC), Brooks Air Force Base , Texas 78235.

This report has been reviewed and cleared for open publication and/or
public release by the appropriate Office ot Info rmation (01) in
accordance with AFR 190-17 and DoDD 5230.9 . There is no objection
to unlim ited distribution of this report to the public at large , or by
DDC to the National Technical In formation Service (NTIS).

This technical report has been reviewed and is approved for publi cation.
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Personnel Research Division
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PREFACE

This work was perfo rmed under project 7719 , Selection and Classification
Technology ; task 7719 12 , Air Force Selection and Classificatio n Technologies.

The study was planned and expe rimental data collection accomplished by Lt Col
David Rein berg prior to his retirement ; most of the later analysis was accomplished by
Dr. Cecil Mullins. The author wishes to thank these individuals and Sgt Louis Kal uza
whose assistance with detail work was available thro u~hout most of the study.
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NAVIGATOR -O BSE RVER SELECTION RESEARCH:
DEVELOPMENT OF NEW AIR FORCE OFFICER QUALIFYING

TEST NAVIGATOR .TEC H Id4ICAL COMPOSITE

1. BACKGROUND AND INTRODUCTION Force training disposition files for use a.c a
criterion. • 1The Air  Force  Of f i ce r  Qualifying Test

(AFOQT) is revised periodically~ to avoid corn- Predictors
promise and to incorporate improvements and ‘Sixty-two experimental variables were includedchanges dictated by an ongoing program of meas- in this study: 45 of these may be characteriz ed asurement research. Goal of the research described noncognitive variables and include 16 scores fromherein was to explore alternative measures to those the St rong Vocational Interest Blank (SVIB) . 3currently comprising the Navigator-Te chnical corn- scores from the Officer Biographi cal and Attitu-posite of the AFOQT with a view toward thorou gh dm a] Survey (OBAS) , I score from the State-Trai trevision of that composite. Aims of such a revision An xiety Inventory (STAI) . 22 scores from the Per-were to enhance the composite’s validity and to sonality Research Form (PRF), and 3 scores fromreduce , somewhat , its academic component with a t h e  Nav iga to r  Attitudinal Re ference Battery

~ view toward enhancement of compatibility with (NARB) .
equal opportunity considerations.

The 17 remaining cognitive measures are takenFor a considerable number of years , the from an AFHRL developed re ference test battery ,Navigator-Technical components of the AFOQT 9 of these are characterized by at least some verbalhave been fairly static , with form to form changes loading while 8 were designed for minimal verbal• in specific items only: content areas were based on loading. In addition , five AFOQT composite scoresstudies accomplished as much as 10 to 15 years (Off ice r  Q u a l i t y ,  Pilot . Navigator-Technical.ago , with validities established against the train ing Verbal , and Quantitative) were available from op.curriculum as it existed at that time (see Miller , erational Air Force flies. The 62 experimental va n-1966). ables are described in Appendix A.
More recent ly, a new curriculum for navigator

train ing has been developed (see Semple et al., Criterion
l972a , 1972b , 1972c). Thus, a reassessment of se- The criterion was a dichotomous variable codedlection test content was deemed appropri ate. ~ I if gr aduated from navigator school , 0 otherwise.the course of this study , a sizable battery of exper- Of the 507 subjects. 450 (88.89~) graduated. Aimental measure s were evaluated , along with the criterion like this has characteristics which make itcurr ent AFOQI Navi gator-Technical composite , as difficult to predict. First , the split (89~f..l l 2 ~) ispotential contributors to prediction of Navigator very unfavorable—the simple mechanics of the sta-train ing success; the experimental battery used in tistical technique reduce the m aximum Pearsonthe  study was assembled by Lt Col David correlation possible in such a situation. The zero-Rei nberg, a senior navigator. Selection of material order correlations of predictors with such afor the experimental battery was predicated on his dichotomy cannot exceed .60.understand ing of the navigator’s job , review of re-
visionc in the training curriculum (accomplished The problem is rather dir ect , practical , and
during visits to Mather AFB , California), and care- straigh t fo rw ard—to find out whether an improve-
ful considerations of the Navigator-Observe r utili - ment in predictive efficiency can be obtained by
zation field flying specialties study. reweighting the subtests that currently comprise

the NT composite or .by adding additional scores
into computation of the composite from various

II. APPROACH subsets of the 62 availabl e expe rimen tal test
va riables.

Sample For each experimental variable and for the
E xperiment al predictor information was col- composites of the AFOQT , means , standard dcv i

lected during attendance at Office r Training ations , and bisenial correlations with the pass/fa il
School on a sample of 507 subjects who subse - train in g outcome dichotomy were computed. hi
quentl y entere d undergraduate navigator training addition , inter e orrelations of these variables , along
(UN’l’). AFOQT scores were collected on these with the criterion, were computed. Selected regres-
subjects from personnel record flIes. Training dis- sion problems designed to assess unique added Va-
pos ition data were collected from stand ard Air l idity obtainable if selected variables , or subsets of

}~I~cKrn NQ, ____
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vari ables, we re included in a Navigator-Technical achieved statistical significance (14 at the .01 level
composite were computed , and contributions to of confidence and 2 at the .05 level). Among the
pr ediction were assessed via the F-statistic. five AFOQT composites , hi ghest validity was for

the Quantitative composite (.2 8) . Table 2 provi desFrom these ana ly ses , a subset of variables for a summary of val idi ty data by type of variable.inclusion in a revised AFOQT Navigat or-Technical
composite were selected, and validity of the A series of different models for prediction of
revised composite was e\timate d. U~ T success from these variable sets were corn-

Through the remainder of this report . indi vi -  puted and were used to test contributions to pre-
diction. These models are described in Table 3.dual scale validities and fInal Navi gator .Tec lu iical 
.Table 4 states the hypotheses tested and ti lecomposite validity estimates are reported in term.s

of bisenial correlations : these assume that the regression problems compare d to test each one.
Table 5 summarizes outcomes of the hypothesis

~iioton 1ous variable in the ccrr eh ~tion is b:ised on
an underlying c on t in uu r i l . . Thi s would appear to be testing.

a reasonable assumption with respect to training From Hypothesis I , it can be seen that modest
S success/failure . Multiple R’s used in testing con- improvement in UNT prediction can be achieved

t ributions to prediction of variable subsets arc through use of AFOOT material not currently in
based on point-biserial correlations which are the Navigator-Technical composite (R ’s are .11 vs.
usually computed as part of the standard correla- .19). Outcomes for hypothesis 4 indicate that still
tion and regre ssion programs . These are lower greater improvements in the composite can be
values than the biserial correlations , but serve ade- achieved by in ct u d ing material from the experi-
qu ately when concern is with assessment of signif- mental cognitive tests in the AFOQT (R’s of .10
ican t contributions , and .40).

With respect to noncognitive material s ( I l y-
potheses 2 , 3, 5 , 6 , 7, and 8). it can be seen that ,

Ill. RESU LTS AND DISCUSSION with the exception of the Personality Research
Form , the materials provide very li t t le by wa~ ofOutcomes of this stud y suggest that (a) some umque predictive validity. This should not be in-

restructuring of the AFOQT Navigator-Technical terpreted as implying a lack of uti l i ty in predictingcomposite, in the context of present AFOQT con- other criteria of Air Forc e interest (such as atti-tent , will yield improved prediction of Navigator tude s, motivation , service career retention) : rather .t r a i n i n g  success , (b) augmentation of the the materials are of l i t t le  use in predicting sue-Navigator-Technical composite with selected ex- eessful completion of UNT. The one exception topenmental cognitive tests results in highly signif- this observation , the Personality Research Form , isican t impro vement of predictive validity, and (c) a carefully developed and edited com mercial in-the various non cognitive tests investigated do not strument which was designed to measure a largesignificantly increase prediction of navigator train- number of personality dimensions , principally fornig success. Major exception to this was found use in rese~rch studies. Its contribution to UN Twith the Personality Research Form ; however , use prediction appe a rs to be sign i fI can t both in a sta-of these materials in an Air Force test would re- tistical and a practical sense (its inclusion in aquire extensive developmental work to assure that model with the cognitive test materials increased Rthe inst rument ’s unique contribution is main- from .40 to .46). ilowever , it is not recommendedtam ed, at this time for inclusion in a revised Navi gator-
Table I reports means , standard deviations , and Technical composite for a couple of practical

bisenial validities against UNT success for the reasons. Proper arrangements with the publisher
various measures investigated in this study . A and author would be necessary before inclusion of
group of perceptual /psychomotor tests were ad- portions of the materi al in an Air Force test book-
ministe ied experimentall y to 77 of the cases in let.  Of even greater concern is the fact that some
this study . Multipl e correlation of these with UNT rather extensive analyses at the item level are
pass/fail was .65 (shrunken R was .37). These are needed to determine specifically which portions of
covered under a separate work unit for which the the materi al are needed : once these determ inations
technical report is in press (Hunter , Maure lli , & are made, very careful editing and tryout of an
Thompson , 1977). Of the 45 nonco gnitive scales appropriate Air Force scale are nece ssary. ft is en-
investigated , 7 achieved validities of statistical sig- tirely po~sihlc that administration of material from
niflcance (3 at the .01 level of confidence and 4 at the form outside its present context could ad-
the .05 level). By contiast , of the 17 experimental v e r s e l y  affect its u t i l i t ~ . Thus , considerable
cognitive measures investigated , all but one (Tools) caution would be required to assure that an Air

6

~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~~~~~~ ‘ ‘  ~~~— .  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



~~ IJ “

Force scale based upon the material maintain s the composite validity . When the shrinkage form ul a
sound balance of the present instrument, was applied to the .64 validity, it reduced to .63.

It should also be noted that there is some atten-
A subset of cognitive test materials was selected uation in the correlations in this study due to

as most likely to represent the valid variance of the r ange  res t r ic t ion on the current Navigator-
cognitive materials; thus , these constitute the most Technical composite. On balance , it is expected
likely measures to constitute a revised AFOQT t h a t , in  applied use , the revised Navigator-
Navigator-Technical composite. Hypothesis 9 was Technical composite will show very appreciable Sdesigned to assess whether this subset of scales did , i m p r o v e m e n t  in validi t y over the current
in fact , account for most of the valid variance , and composite.
Hypothesis 10 was tested to determine whether
this proposed new composite did , in fact , consti-
tute a significant improvemen t over the current IV. RECOMMENDATIONS
Navigator-Technical composite.

Hypothesis 9 (that additional cognitive scales It is recommended that the AFOQrs revised
make no contribution to the proposed Navigator- Navigator-Technical composite consist of Scale
Technical composite) was accepted (i.e., was not Reading, Table Reading, Mechanical Principles ,
significant; other materials increased R from .38 to Block Counting, Electrical Maze , Rotated Blocks,
only .40); this suggests that proposed content se- Tools , in addition to General Science , Quanti-
lections for the revised composite are appro priate. tative , and Aerial l..andrnarks subtests from the
Hypothesis 10, which was rejected , suggests that earlier version of the bat tery. Based on data from
the proposed revised Navigator-Technical corn- this study, these revisions have been accomplished
posite constitutes a highly significant improvement for AFOQT, Form N.
over the old composite (R increase s from .11 to it is also recommended that systematic follow-
.38). -up validation of the revised Navigator-Technical

It was noted earlier that the validity coef- composite be conducted to confirm that it is func-
ficients from which the regression problems were tioriing as predicted in application.
computed are point-biseri als (which assume that • 

As a laboratory effort , it is recommended that
the criterion is a “true dichotomy ” with no under- development of a noncognitive component for
lying continuum of ability). Maximum validity oh- inclusion in future revisions of the Navigator-
tam able from such data with the pass/fail ratio Technical composite be pursued. It is anticipated
obtained in this study is .60. If one assumes that that  the Personality Research Form will provide
the criterion , in fact , represents an underlying con- the most appropriate sta rtin g point for such e ffort:
tinuous range of abilities, the appropriate validity once developed, the scale should be care fully
coefficients would be computed as biserials . evaluated in an operational context before final
Validity of the revised composite computed from implementation recommendations are made.
biscrial validities is .64. It is, of course , expected
that  in applied use there will be some sh rinkage in

_  _  
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Table I. Me ans , Standard Deviations , and Validity Coefficients
(N = 507)

Var iable Mean VCIIdIt Y C

Strong Vocational Inte r~-st Blank (SVIB)
1. Navy 3.37 8.78
2. Navig ator 10.04 13.50 .01
3. Accountant —5.24 8.99 .01
4. Academi c Ach i :v~rn ent 9.10 11.05 — .01
5. Archite ct 21. 17 17.74
6. Air Force ~~~icer —8.83 21.68 — .02
7. Senior CPA 2.90 8.80 .13
8. Coniput er Programmer 15.56 8.78 .14
9. Engineer —4.23 16.59 .03

10. Masculinity— Femininity 2.46 15.61 .14
11. Math—Science Teacher .57 10.28 .09
12. Mathematician —15.83 20.42 — .01
13. Mortician —17.30 11.26 - .11
14. Physicist —7.90 22.82 .02
15. Specialization Level 5.35 5.67 — .03
16. Occupational Introversion—Extroversion —23.08 20.74 .07
Officer Biographical and Atti tudina l Survey (OBAS)
17. Satisfaction 57.98 39.02 — .01
18. Motivation 74.11 26.79 — .06
19. Contract 32.57 25.46 — .03
State-Trai t Anxiety In ventory (STAI)
20. STAI.X2 31.00 6.81 -.06
Personalit y Research Fo rm (PRF )
21. Abasement 6.79 2.56 —.01
22. Achievement 15.17 2.93 .13
23. Affiliation 15.96 2.84 .07
24. Aggression 4.94 2.69 —.02
25. Autonomy 7.70 3.03 .05
26. Change 12.08 2.75 .12
27. Cogni tive Structure 12.79 3.16 — .04
28. Defendence 7.40 2. 77 — .10 S

29 . I~~min ance 14.02 3.45 .18*
30. Endurance 14.58 3.23 .1 1
3 1. Exhibition 11.34 3.77 — .05
32. Ha’~ .tavoidance 6.83 3.48
33. Impuls ivity 8.03 3.12 .03
34. Nurturance 14.79 2.90 — .03
35. Order 13.46 3.92 .05
36. l~ay 10.87 3.19 .08
37. Sentience 16.67 2.65
38. Social Recognition 11.53 3.14 — .05
39. Succorance 7.87 2.84
40. Understanding 13.94 2.96 — .02
41. Infrequency 1 .65 1.35 - .17*
42. Desirability 17.63 2.~ 2 .14
Navigator Attitudinal Reference Batte ry (NARB)
43. Military Attitude 1 5 . 1 2  5.27 . 13
44. Caree r Attitude 11. 73 5.58 .00
45. Satisfaction 23.40 9.94 .14

_ _ _  ~~~—~~~~~ - -5- 5-— -- .~~ -,-.~~~-.--- -~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



Table 1 (Continued)

Variable Mean SD Val id ity 3

Reference Battery (Experimental Scales)
46. Table Reading 25.14 7 .08 43**
47. Scale Reading 17.08 4.50 55**
48. Letter Sets 19.65 4.67
49. Tool Functions 6.49 2.12 .23cc
50, Electrical Information 6.78 1.94 .18*
51. Mechanical Principles 7.8S 2.12 35cc
52. Word Knowledge 8.67 1.35 .19cc

- 
53. Word Grouping 8.00 1.55 .27cc
54. Verbal Analogies 8.37 1.68
55. Block Counting 34.24 10.78
56. Poin t Distance 24.42 10.22 .20cc

-
• 57. Electrical Maze 7.81 4.27 .30c c

58. Pattern Detail 7.57 3.39 .15*
59. Rotated Blocks 6.26 233
60. Tools 6.79 2.04 .11
61. Figure Analogies 7.67 1.98 38**
62. Hidden Figures 5.13 2.95 .26cc

Air Force Officer Qualifying Test (AFOQ 1)
63. Officer Quality Composite 58.34 27.49 .18*
64. Pilot Composite 64.13 24.96 .14.
65. Navigator-Technical Composite 65.21 24.43 .19*
66. Verbal Composite 45.84 25.16 .15*
67. Quantitative Composite 37.89 25.38 .28cc
Crite tion
68. Pass/Fail .88 .33 —

aNot corr ected for restriction in range. Validity coefficients are computed as biserials. Significance
was evaluated in terms of mea n differences for Pass vs. Fail cases.

~Significant at the .05 leveL
scsignj ficant at the .01 level .

Table 2. Summary of Validities for UNT Pass/Fail
(N = 507)

l4r . of Low High Median
Scales Validity Validity Validity

Cognitive Tests
AFOQT Composites 5 .14 .28 .18
Experimental Scales 17 .11 .55 .30

Noncognit ive Tests
Strong Vocational Intei~st Blank 16 — .11 .24 .02
Personality Research Form 22 — .23 .21 .01
Officer ~~ograp hical and

Attitudinal Survey 3 — .06 — .01 — .03
Navigator Attitudin al

Reference Ba ttery 3 —.14 .13 .00
State-Trait Anxiety

Inventory I — — — .06

~~~I- _ _ _  
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lablc 3. Predic tion Mode ls

a Nr. of bMods i Pr*dict ors Predictors R

A NT 1 .11
B AFOQT 5 .19
C A i ü ~)T , STAI , N A R B , PRF 30 .36
D A~ i~~1, OBAS , SVIB 22 .28
E A F UQT, RB 22 .40
F AFOQT, RB, SVIB 37 .42
G .~LFOQT , RB , OBAS 25 .40
11 AFOQT , RB , PRF 41 .46

I AFOQT , RB , NARB 25 .4 1
J Quantitative Composite , Navigator-Technical 9 .38

Composite , Scale Reading, Mechanical
• Principles, Block Coun ting, Electrical

Maze , Rotated Blocks , Tools ,
Table_ Readin g 

_________________________

~~~ following abbreviations are used:
NT Navigator-Techn ical composite from Al OQT.
AFOOT = The five AFOQ T co m posit es .
STAI = State-Trait Anx iety I nventory ( 1 scale).
NAR B = Navigator Attitudj ual Referenc e Batte ry (3 scales) .
PRE Personality Research Form (22 scales).
OBAS = Officer Biographical and Atti tudinal  Survey (3 scales).
SVIB = Strong Vocatio nal Interest B lank( l 6  scales).
RB Reference Battery ( 17  scales).

bData on which these R’s are based are not corrected fo r range restrict ion.
Criterio n l’s used in the regr ession computations ale point-biseria ls.

Table 4. Hypotheses

In Prediction of UNT Success Cf Regressi ons a

I .  Other AFOQT material adds nothing to Navigator-Technical B and A
2. STAI, NARB , and PRF add nothin g to AFOQT C and B
3. OBAS and SVIB add nothing to AFOQT D and B
4. Expe rimental cognitive tests add nothing to AFOQT F and B
5. SVIB a l d c nothing to AFOQT and the experimental

cognitive tests F and E
6. OBAS adds nothin g to AFOQT and the expe rimen tal

cognitive tests G and E
7 . PRF adds nothing to AFOQT and the experimental

cognitive tests I-I and F
8. NAR B adds nothing to AFOQT and the experimental

cognitive tests I and 1
9. Other portions of AFOQT and the expe ri mental

cognitive tests add nothing to the proposed
new Navigator-Technica l composite E and J

10. Proposed new Na vigator-Technical composite adds
nothing to the current Navigator-Technical
composite J and A

‘t i m  fable 3.

10 
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Table 5. Summary of Hypothesis Test Results

Significance
Hypo t heds df , d12 F Ratio Level

1 4 501 2.79 .05
2 25 476 2.04 .01
3 17 484 1.29 NSa
4 17 484 4.15 .01
5 15 469 .89 NS
6 3 481 .53 NS
7 19 465 I t)t) .05

‘ 
8 3 4~~

. 1 .73 NS
9 13 4h4 .50 NS

5 
10 8 497 9.68 .01

~N ot Significant.
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APl’Et~-;E X A.- DESCRIPTION OF TESTS

The 62 expe rimental variables ’ are described below:

Noncognitive Scores
Strong Vocational Interest Blank (SVIB). l’his is a well-known commercial interest test. The test

consists of 400 “items” (jobs , pastimes , activities , characteristics of people , etc.). The subject responds to
each of these by indicating whether he/she likes , dislikes, or is indifferent to the activity or characteristic
presented in the item. Numerous occupational interest keys have been developed by comparing responses of
individuals in a specific occupation with responses of “men-in-general ” and keying responses which
distinguish incumbents from t h e  “men-in-general ” group. Six tct’ml SVIB keys used in this study were:

( I )  Navy (9) Eng i m ~cer
(2) Navigator (t o )  ‘sla.s ulinity -Femininity
(3) Accountant (.11 Math-Science Teacher
(4) Academic Achievement (12) Mathematician
(5) Architect (13) Mortician
(6) Air Force Officer (14) Physicist
(7) Senior CPA ( 1 5 )  Specializa tion Leve l
(8) Computer Pro giammim er (16) Occupational Introversion-

Extroversion

Officer Biographical and Attitudinal Survey (OBAS) . This instrument is a survey of back ground items

- 
,- and attitude s toward various facets of military life . It was constructed by the Personnel Research Dit ision.h 

- 
AFHRL. The OBAS yields three scores , all of which were used in this study .

(17) Satisfaction
(18) Motivatio n
(19) Contract
(20) State-Trait Anxiety Inventory (STAI).  This instru men t is a Ii~t of questions whkh ask th c

subject about his anxiety at the moment he is taking the test (STAt.-X 1) and about i l is  usual level ~t aIIxIL: ~
(STAI-X2). The instrumen t was developed by Spielbcrg e r . Gorsuch , and Lushen e . and is ~ubl ished h ’.
Consultin g Psychologists Press . In this study , only the STAI-X2 score was used.

Personality Research Form-Form ..iL4 (PRF). This is a surv e~ -t~ pe crso n aht ~ i uvenio r ~ of 44t )

questions , authored by Douglas Jackson and published b) Research Psychologists Press , Inc. I t ~iclds 22
scores for personali ty dimensions. All 22 of th ese were included in this study. They are :

(21) Abasement (32) Ha rmavoidance
(22) Achievement (33) Impulsivity
(23) Affiliation (34) Nurturance
(24) Aggression (35) Order
(25) Autonomy (36) Play
(26) Change (37) Sentience
(27) Cognitive Structure (38) Social Recognition
(28) Defendence (39) Succorance
(29) Dominance (40) Understanding
(30) Endurance (41) Infrequency
(31) Exhibition (42) Desirability
Navigator Attitudinal Refrre.mcc Batter,y ( V~-1RB). This surve) . developed at A F L I R L , c uisi cts of 75

questions about attitudes judged relevant to Navigator tramin g success . It yields three scor es

(43) Military Attitude
(44) Career Attitude
(45) Satisfaction
77w R~fer enc ’e Battery. This is a battery developed h) the Air Force Ilunma r m R e soi imcc s Lihorat or)

for use in various experimental test development studies. Subtests use d from this ba t t e r )  are

‘I n addition to the 62 variables treated in th i~ repo rt , a subsample of 77 c-r~c~ s. ,i’ ,m d rn imm ,s te rc d  ha tmcr ~ of
perceptual/psychomotor test s. These d ata arc tr eated in a separate rep ort ( l - l un tL’r i’t a t. . 19 77 ) under wom t ummi t  77 19 15o5
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(46) Table Reading. A speed test of ability to correctly read table d values given table row and
column designators .

(47) Scale Rtading A speed test of ability to render accurate readin gs from a pointer on various
scales.

(48) Letter Sets. In each item, the subject is presented with lIve sets of four letters . Four of these
five sets follow some general principle. The subject is to indicate which set does not follow the principle
common to the other four.

(49) Tool Functions. Tests knowledge of simple shop activities. Subject is presented drawings of
shop tools and activities and is asked questions based on them.

(50) Electrical Infor m ation. Tests understan ding of basic electrical principles.

(51) Mechanical Principles. Questions are based on drawings of mechanical devices and are designed
to test comprehension of the principles involved in their operation.

(52) Word Knowledge. A vocabula ry test. The subject must select the one of five alternatives which
most nearl y means the same thing as a stem word.

(53) Word Grouping. Subject must find which of five words does not belong logically with the
others.

-
, (54) Verbal Analogies. A typical verbal analogies test. Subject must select the alternative bearing the

same relation to the (list word of a pair as that between a complete pair stated in the stem.

(55) Block Counting. Subject is presented with drawings of stacks of blocks. He must indicate how
many other blocks a designated block is touching.

(56) Point t~srance. The subject is given a reference point and two other points , “A” and “B.” He i~
to indicate whether “A” or “B” is closer to the reference point. Distracting lines, designs, and patterns are
interposed.

(57) Electrical Maze. A maze test , with electrical wires, connectors , and boxes comprising the maze.
Subject must identify which one of the five possible circuits is complete .

( 5 8 )  Pattern Detail. Subject is given a short time period to study minutely five abstract patterns.
Then he must turn the page and pick each pattern out of five similar ones differing only in small details. He
is not permitted to turn back.

( 5 9)  Rotated Blocks. Subj ect must visualize how a given irre gular block will look when rotated in
vari ous ways and pick it from among five alternatives.

(60) ThoLs. A picture of a tool is presented to subject. He must pick out of four alternative pictu res
the tool or materia l most frequently used with it.

‘~ 1)  / ~gzirc Analogies. A standard figure analogies test . Subject is presente d with geometric figu re X
which hum s been chan ged in some way to mak e  ano ther  figure Y . He is also given Figure Z which must
be chan ged analogously. Sut~ect must fin d among five alternatives what Z will look like after appropri ate
chan ges.

i t ~ ) h idden Figur es. A complicated geometric design is presented. Subject must choose which one
(0 five simpler designs is imhedded.
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