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FOREWORID

"7%- ,,-Iidation of USAFA selection tests has been a joint project of the

Academy and the Personnel Research Laboratory skii.e asdmission ol tht 1,8Mtal

class of 1959. The Academy develops the Selection Battery and collects the

data. The Laboratory develops experimental test batteries, carries out data

reduction and analysis, and reports the results for each entering class of cadet.
Previous reports cover classes 1959 through 1901.
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Applicant., for each Air Force Academy class take a battery of selecti 1

te(tCs to -st-,Asih Vir , :ntering cadets take an additioni' battery

consisting mainly of nonacasdemic experimental tests, developed as part of a pro-

gram for the production of officer selection and classification devices. Both

batteries are validated at the end of the fourth class year against academic and

nonacademic criteria. In the class of 1964 the criteria were the Academic Standard

Score. Cadet Effectiveness Rating ((CER), Residualized Cadet Effectiveness Rating

(with respect to physical .:ptitude), Extracurricular Activities Standard Score. N. n-

academic Standard <core. and Early Motivational Elimination. Using multiple re-

gression technique!:, it was found that there are measures in both the selection and

experimental batteries having validity for each of the criteria. Muliple correlations

up to .01 were obtained with the Aý:ademic ;core as the criterion. and up to .51
with the ( ER. Validitir.s are not significantly different from those obsetvcd in the

clas, of 1%,; for selection tests common to both classes. Previously observed

fluctuating vaihdities appear to have stabilized.

Ti- report ha' been reviewed &u is app ,-ed.

John Patte:son. (*i I'SAF A. (irp
Commander Technical Director

P-rf:omel Renearch Laboratory

iti



1. P ro bh l m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2. M etho .d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I

,se~lec•tion V .triaible., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

I'AxperAm..n- ,ic"& -,z&-,b C, . . . . . .. .. . .. .. .. .. ... . .. .. ... .. ... . .. . .

( rat erzJ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...

4. Re uult and ( oncluions,. .......................................

R fcerences . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0

Appendix. Statiical R sult,% . ............ ......................... .

I he D ata . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Zero-(rder VjIdArte,% . ..

Regrcssion Analy e . .................................... .. ..

Table

I V hliadiv (it Selectiotbn F lr , . . . . . . . . . . . . . .... .

2 \j a tv id of Expefrimental l-e lN ........... ..................... I.)

i Interfctt r-L.it in tf (rf le a . . . . . . ......... I"

"4 h• rfr"'-.aon . %ana l '% AgaJnst Atx-Pit. -SAndkr 4 v ............ . . I .

N Regre,..,•tm Anj,-%,% Agains -,t ( .ldrt R• atin gI-

6 1 ie,.t. of 1Iv .4the...% I Dataj from 1 .able S) .. S

HRegre..mon AnaIv -o. Agaistn~ Re--du~li-reA Cadet 1I fft tivene%%'
R ata n g• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . ... I.'

8 lert% of 11rIhj'o~ee (D)ata from '1able . .. t

I0 Regre-•.•n Analv'a., A. ain'. n.utri.aurratulai Atmw.,a'. 'jndl.r,•

I R ft~ tw . . . . ... . ... . . ... .- .... . . . . . . . . . . . .. I.
10 Rexrv%--ion Analv',% Again:t NonjtAJVMI4 '%4.).MIAfj "ýqle. ... .. ..1.. 4

11 I 1Repe-,--on An.aI --v- Again'-. I-ark %f-,ovi w-na~ j1 F-lsmin.a-it . .18..



PR HI( TIN(I Il*IRST Yl.AR A( III LVILMI.Nr
OU AIR FOR( 1-1 A( Al )l.MY ( .A I)l.T, ( LASS OU196t~4

Ea~ch v'C!ar h.1atterv of1 experimtet.itaI test s 1.adm ini',tered to) the enter ing -its' .afhe
Air 1 orce Ac~atimyv Vtsehaterie its .eP~art of a1 reseairt h .and dleve lopmeuit prtogr~afn for thu

produt t iofl of officer -ret lttion aind c. lissi fit .it ion tests. lDur ank the sever~al Year% )I cfhis. pro-

grain at the Aca.demtv, r hefe h~as btnen .an int. reasing trndem. v to construct met b~atterte irianair ik

Itrom tests wh I(h ,on emp Irica I (i trheoreti at I1 ground%, were Nvi ieved to havye v~alI idit v as predic
tor 5 of flona.ic.demit. ,rite i~a. the nonan. .defii t ,rateriai of gre~are si interc sr h~ave gener~a 1k

been the ( .adet lFfcct' ivetws R~ating (( L1( ) or it% eju lval let. o.1 a .1 Ealy Motivat ion~al .lam an~a-
tion from the Ac ademv. Socnr tt*t. sart, an( luded an the exiper !mentJ I battvr irs prinarnlrlv to

provide dat~a from whi,.h the new cl.as ma he charac.terized an terms of selected vamrlable-s.

Scores derived from v.kch experimental battery are validated when the desired criterion
d~at~a h~ave become aivaiilable. ()rdin~ari lv, the criteria Used are those which mature approx imattek
tine* year aifter the test .admina trat ion. The ultimate objective of1 the se vl id~it ion studies Is to

loc~ate test items .ard scales which hav.e suffic ient promise to wmrr.fi further devt lopment towaird
possible selection us~es, either .at the Air Force At ademy onlIy or gener~ally throughout the Air

Force. RoutinelY, the selection test- .;AJrrfnstered by the Academv to candidates forf admissNion

are inclaided in the validation studies.

The present report is conc.erned with 'he predictive validitiesý of both the s'election andi

experimental batteries .adminitetred it) the Air Force Academy cla%, of 11)(. 'The Criteria air

thos-e which mitured it the end of the fourth c lass (freshm.%n) year for this tlass. They ant. lude

the academic average .and a variety oif nonACademic criteri~a. .omr of which h~ave not been pre-

vitouslv reported Mi tLis serties.

2. MIF:1HH)

'rhe experimental test battery was administered to new cadets in the clAss of 1964 within

a few days of arrival at the Academy. The selection test.% had been previously adminiscterd
at examining center, to applic~ant% for admission to the class%. Scoce% frtom both battetrir were
collated with the criterion data -at the end MA the fourth cl.Ass year, and prodka..t moment coirre-
lation coefficients were computed be-tween each predictor and criterion. One of the usritfaa

E-any Motivational Elimination. wan. actually a dichotomy of retaanree v% early motivational
elaminees. Validities against thus% criterion tocik the #cam of point-ba serial correlations. Mean%
anti %tandard devamiti., of each predictor and kcriterion were computed, arid all criteria wete
antercorrelated except Early Motavaticmal Elimination. This. was excluded becLause none of
the early elamince group had %tce.% in other criter Ion variables.

The class% of 1196 initially contained 7W-* cadet-.. including IlI turnback% from twevious
clases.. In validating pcidictirs agatost each criterion except IIYml Mostivatonal Elimination.
only cadet% with complete predictor and criterion data were included. Tlhis operation r~duced
the number of case% for study to 495. In validating predictors against Early Motivational
Elimination. cases were not excluded solely because they lacked other criweri to data. bait all
ca-.e% eliminated from the Academy for nonmotivatacmal reasons,% and cases lacking complete
predictor data, were excluded. Thu% an the validation against Early Motavationa! Flimmnation.
there were 616 cases available for study. of which 121 were early mwtivational eliminees.



I1I addition to computing product moment correlations between predictors and criteria, a
number f muhiple linear regression analyses were performed. These yielded multiple corre-
lation iodficients between selected sets of predictors and criteria, the squares of these

coefficient>, and standard partial regression coefficients for the predictors. Variables were

chosen for inclusion in the analyses in such a way that their unique and valid contribution to
-hc t al predicted criterion variance could be determined in the context of other predictors.

Most analyses were designed either to show the contribution of experimental predictors in

contexts primarily of selection tests, or to show the contribution of the Air Force Officer
Qualifying Test (AFQT), a selection test, in contexts primarily of other selection tests. At
the time the analyses were designed, the utility of the AFOQT in the selection battery was

being questioned.

The method of testing the unique and valid contribution of sets of predictors by multiple
regression analyses has been described in detail by Bottenberg & Ward (1963). Briefly, the
squared multiple validity coefficient of a full set of predictors is compared with the squared

coefficient of a subset of these. A hypothesis specifies .hat the regression weights of all
predictors in the full set but not in the subset are zero. The hypothesis is rejected if the
value of the test statistic F exceeds the value which cuts off a specified proportion of the
area under the F distribution. For the present analyses, the proportion was specified as .01.

Rejection of the hypothesis implies that at least one variable in the full set but not in the
subset h..s a nonzero regression weight in the context of the subset. The full set need not

contain all the variables under study in relation to a given criterion.

I. VARIABLES

Selection Variables

The selection variables are essentially the same as those used in selecting previous

Academy classes. One of these variables, the AFOQT, is the instrument used throughc..ý the
Air Force in officer selection and classification programs. The form administered as a se-
lection test for the Academy class of 1964, Form G, yields five standard aptitude scores and
four interest scores. In addition, the test yields a special aptitude score used only in the Air

Force Academy selection program. This is the Airmanship composite and i'ý the only AFOQT
variable weighted into the final selection composite for Academy cadets.

The principal academic predictors in the selection battery are the College Entrance
Examination Board (CEEB) tests aind llipl, School Rank. The sum of the CEEB Verbal Aptitude
and English Composition tests constitutes the CEEB Verbal Composite, while the sum of the

Mathematics Aptitude and Intermediate or Advanced Mathematics tests constitutes the CEEB
Quantitative Composite. Both composites are actually used in selection, as weli as the single

tests. Examinees are given the option of taking either the intermediate or advanced level of

the mathematics achievement test, but in the validation study no distinction was made between

the two levelN. High School Rank is the rank in the high school graduating class, with adjust-

ments for the size of the high school class and, in some cases, for college or preparatory
school work completed following high school.

An important nonacademic selection test is the Physicai Aptitude Examination (PAE).

This is a measure of physical strength, coordination, and agility through the use of pushups,
shuttle runs, vertical jumps, and si~nila, performances administered individually under stand-

ardized conditions. Other i'onacademic selection meaý,ires are the Athletic and Nonathletic

Activities Indexes. These are inventories of participation in, and recognition for, extracurric-
ular activities while in high school.



The Airmanship composite, CEEB tests and composites, High School Rank, and the
various nonacademic predictors are weighted and combined to form the Examination Composite,
which is used to establish an overall order of merit at the time of selection. The comnponents

of this composite and their weights are identical with those in the class of 1963. Adjustments

are finally made in the Examination Composite by a panel of rating officers, but these adjust-
ments are not included in the variable as reported here.

Age has been included as an additional selection variable because age limits are imposed
as a requirement for selection. Within these limits, however, age does not function as a selec-

tion variable. Age is reported in years. The standard aptitude and interest variables of the
AFOQT are reported in raw score form. All other selection variables are reported as standard
scores or sums of standard scores. The standard score scale used has a mean of 500 and a
standard deviation of 100.

Experimental Variables

The experimental variables are reported in raw score form. Data on Years of College
were collected during the experimental testing sessions. Attendance at an Academy prepara-
tory school was excluded from consideration. Data on prior college attendance were also
collected during the selection process to permit adjustments which might be desired in the

High School Rank. However, no prior college work is required for admission.

Among the experimental predictors are two commercial personality tests, both of which
have been administered to previous classes. One, the Edwards Personal Preference Schedule

(EPPS), is a forced choice instrument measuring 16 variables derived from Murray's system of
manifest nceds. The other, the Gordon Personal Profile (GPP), is a brief measure of character-
istics known to be important to good adjustment in a variety of social and educational situa-

tions. An interaction variable was generated from one of the scales of this test and the PAE.
Such an interaction accounted for a relatively large proportion of the predicted variance in the

Cadet Effectiveness Rating when studied in an earlier class (Creager & Miller, 1961).

Another personality measure used in the experimental battery is the Self Insight Test.
This test was developed as an indirect measure of leadership ability through an assessment
of personal strengths and weaknesses. Items were derived from lists of strengths and weak-

nesses collected from cadets in the class of 1961.

An additional test category in the experimental battery is the biographical inventory.
One such instrument, the Officer Effectiveness Inventory (OEI), contains biographical and
self-descriptive items resembling those in biographical subtests of the AFOQT. The items

are concerned with interests, preferences, and past experiences. The test yields nine subtest

scores and a total score which is generated from weighted subtests.

Another inventory in the experimental battery is the High School Activities Inventory
(HSAI). This instrument is used as a class characterization device with which data can be
accumulated for public relations purposes and for counseling Academy applitants. It is also

processed to yield scores in athletic, nonathletic, and total extracurricular- activities engaged
in while in senior high school. In content, it resembles the selection Activities Indexes. The

revised scores for the HSAI are weighted to approximate the Activities Indexes. The original
HSAI scores are weighted by number of years of participation.

The Cadet Personnel Inventory (CPI) and Answer Sheet Marking (ASM) may be regarded
as a sub-battery of experimental tests. The former is a new consolidation of items and scales

from tests which proved valid for the prediction of Cadet Effectiveness Ratings in earlier
classes. The Communality scale is taken from the Air Force Preference Inventory, the

3



Dependency and Heteronomy scales are from the Pensacola Z Survey, and the CER scale is a

collection of mainly biographical items from several sources. Answer Sheet Marking resembles

a conventional test of routine clerical facility, but its scores are interpreted as a measure of

carefulness. In the class of 1961 it showed validity as a predictor of Cadet Effectiveness

Ratings (Creager & Miller, 1960). These two instruments represent the early stages of a sub-

battery in which valid predictors of Cadet Effectiveness Ratings from all previous experimental

batteries are being brought together for possible future selection use. These tests are referred

to below as the CPI-ASM sub-battery.

Another sub-battery administered to the class of 1964 is composed of the Color-Form,

Design Preference, Dot Estimation, Word Knowledge, and Self Crediting tests. These make up

a loosely organized sub-battery of tests having in common the objective of measuring factors

which are fairly well established in the psychological literature The criteria in the present

validation study may not be the most appropriate for them.

Color-Form is a series of three booklets calling for recognition responses to colored

circles, to names of colors, and to names of colors printed ir, inappropriately colored ink. The

booklets are always presented in a fixed order, and the set established by the first two is

presumed to create a stressful situation for responding to the third. Each booklet is separately

scorable. The score for the third (Color-Form C) is regarded as a measure of ability to perform

under stress. The test is further interpreted as a measure of the neatness-re.-,ponsibility factor.

The Design Preference Test consists of geometric designs of varying complexity, pre-

sented in groups of eight. The examinee chooses the design he likes best from each group.

It is assumed that examinees whose personality structures are complex, creative, and open

to unresolved experiences will tend to prefer the more complex designs. The score is inter-

preted as a measure of complexity.

Dot Estimation and Word Knowledge are measures of decisivenp.,s. This measurement

is accomplished by requiring the performance of tasks which are impossible under the conditions

of testing. Dot Estimation requires discrimination between pairs of panels in terms of which

member of the pair contains the greater number of dots. Each panel has about the same number

of dots, and counting of dots i. precluded by the time limits. Word Knowledge is presented as

a traditional vocabulary test, but there is no basis for choosing a correct alternative. Both

tests are scored in terms of the number of items attempted, and the scores are interpreted as

measures of willingness to commit one's self to an answer quickly.

The Self Crediting Test consists of three brief numerical reasoning subtests of increasing

difficulty. A conventional numerical ability score may be obtained from each and from the sum

of all three. In addition, a Risk score is obtained from each and from the total. This is ac-

complished by requiring the examinee to "bet" from 1 to 5 points on each subtest. Each

correctly answered item is then weighted into the subtest score according to the number of

points risked. For each incorrect item, the same number of points is subtracted from the ex-

aminee's score on that subtest. The weighted scores are interpreted is a measure of a risk

factor or of self-corfidence.

An additional experimental measure validated in the class of 1964 is the CER Prediction

Composite. This is a weighted composite of PAE, GPP Responsibility, (P1 Communality,

CPI Heteronomy, and Answer .2beet Marking scores. The weights are approximately the mean

raw score weights obtained in multiple linear regression analyses involving these variables

in two or more previous classes. This composite may here be regarded as a cross validation

of the system containing these p:redictors and having the Cadet Effectiveness Rating as the

criterion.

4



Criteria

The Academic Standard Score is the total of quality points earned during the fourth class
year in standard score form. All courses for which numerical grades were assigned are included

in this criterion.

The Cadet Effectiveness Rating (CER) is a measure of performaice in the military affairs
of the Cadet Wing. Each cadet is rated b" all other members of his squadron who are in his
class or classes senior to his. These ratings are averaged, and the average is combined with
a similar rating by his Air Officer Commanding. This composite is converted to a standard

score metric to yield the final CER.' Ratings are in the areas of attitude, performance of
duty, leadership ability, and bearing and dress. The Residualized CER is a new criterion
generated from the CER by removing the variance which is predictable from the PAE. This

criterion is thus a measure of cadet effectiveness apart from the influence of physical aptitude.

This Residualized CER is the only criterion of which the Academy makes no current use.

The Extracurricular Activities Standard Score is a nonacademic criterion of some interest
because, in a service academy setting, extracurricular participation is taken as an important
indicator of leadership performance. The score is determined by assigning weights to various

recognized activities in proportion to their judged contribution to the status or welfare of the
Cadet Wing. Each cadet is graded on a 4-point scale for his performance in each such activity.
His score is the sum of the products of his hours of participation, grades, and weights for the
activities in which he is involved. The score thus determined is finally converted to standard
score form. The sum of this score and the CER standard score constitutes the Nonacademic

Standard Score.

The Early Motivational Elimination criterion is more fully described as a dichotomy:
retention vs early motivational elimination. This criterion was scored I for retention and 0
for early motivational elimination. Cadets eliminated from the Academy for any reason judged

to have a significant motivational component are counted as motivational eliminees. An elim-
ination roster as of August 1961 was the basis for this criterion. Thus early eliminees are
considered to be those eliminated during the year following admission to the Academy.

4. RESULTS AND CONCLUSIONS

Details of the validation analyses and tables of results are presented in the Appendix.

Briefly, the following conclusions may be drawn:

1. Few statistically significant changes in validity are seen between the classes
of !963 and 1964 in tests common to both. No significant changes a:.- s:e- it, the validi-
ties of tests or other measures actually used in selection. The statistically fonsignificant

changes, however, are in a downward direction in most cases.

2. Changes in means and standard deviazotis Lecwein the two clhsses suggest that
the self-selection process among potential candidates may still be increasing somewhat in
rigor with respect to nearly all areas of selection testing.

3. The formerly observed unstable validities against the academic criterion and the
CER have become stable, possibly as an effect of stabilized content and methods in the

Academy curriculum.

I Beginning with admission of the class of 1905, this criterion was superseded by

the Military Rating.



4. The selection tests continue to have relatively high validities for the criteria they

are intended to predict. Each criterion is predictable by at least one selection variable. The

best single predictors of the Academic Standard Score, the Extracurricular Activities Standard

Score, and the Nonacademic Standard Score are found in the selection battery. (Table 1)

5. All criteria are predictable by more than one experimental test. The best single

predictors of the CER, Residualized CER, and Early Motivational Elimination are in the ex-

perimental battery. Differences in validity between the best selection and experimental tests

for a given criterion are small, except where the Academic Standzrd Score is the criterion.

(Table 2)

6. Intercorrelations of the criteria are low where independence of the criteria can be

reasonably expected from their definitions. Correlations are fairly high among most other

criteria. The correlation between the CER and Residualized CER is very high. (Table 3)

7. The aptitude composites of the AFOQT make a unique and valid contribution to the

predicted variance in the Academic Standard Score in the context of several other predictors

chosen primarily from the selection battery. (Table 4)

8. The PAE makes a unique and valid contribution to the predicted CER variance in

several contexts of other predictors, but not in all contexts studied. The PAE and other

tests in combination make a contribution in some contexts, but not in all. The HSAI total

score makes a contribution to the predicted CER variance in the contexts in which it was

studied. The CPI-ASM sub-battery also makes such a contributiori. Selected AFOQT aptitude

composites do not. (Tables 5, 6)

9. The cPI-ASM sub-battery and the HSAI total score each separately make a contribu-

tion to the predicted variance in the Residualized CER in the same contexts in which they

contributed to prediction of the original CER. The selected AFOQT composites do not so

contribute. (Tables 7, 8)

10. A fairly extensive set of variables from both the selection and experimental batteries

does not contribute to prediction of the Extracurricular Activities Standard Score in the context

of the PAE and Athletic Activities Index. (Table 9)

11. The CPI-ASM sub-battery makes a contribution to the prediction of the Nonacademic

Standard Score in the context of other academic and nonacademic predictors from the selection

and experimental batteries. (Table 10)

12. The CPI-ASM sub-battery makes a contribution to the prediction of Early Motivational

Elimination in the context of other academic and nonacademic predictors. (Table 11)

REF'ERKNC(ES

ottenberg, B. A. & Ward, ,I. II. Jr. Applied multiple linear regression. Lackland AFB, Tex.:

6570th Personnel Research Laboratory, Aerospace Medical Division, March 1963.
(PRL-TDR-63-6, DDC Document AD-413 128)

,hriptal. . F. & Krunboltz. J. I). Prediction of first semester criteria at the Air Force

Academy. Lackland AFB, Tex.: Air Force Personnel and Training Research Center,

January 1957. (AFPTRC-TN-57-17, DDC Document AD-098 920)

(reager, J. A. & Miller, H. E. Predicting achievement of cadets in their first year at the

4ir Force Academy, class of 1961. Lackland AFB, Tex.: Personnel Laboratory,

Wright Air Development Division, March 1960. (WADD-TN-60-42, DDC Document

AD-238 088)

6



Creager, I. A. & Miller, R. E. Summary of rf-gression analyses in the predictinn of leadership

criteria, Air Force Academy classes of 196) through 1963. Lackland AFB, Tex.: Per-
sonnel Laboratory, Aeronautical Systems Division, April 1961. (ASD-TN-61-41, DDC

Document AD-261 979)

krumboltz, '1. I). & (;hristal, R. E. Predictive validities for first-year crituria at the Air Force

Academy. Lackland AFB, Tex.: Air Force Personnel and Training Research Center,
July 1957. (AF!PTRC-TN-57-95, DDXl. Document AD-134 218)

Miller, H. I;. Predicting uachievement of cadets in their first two years at t1 e Air Force Aca-
Academy. Lackland AFB, Tex.: Personnel Laboritory, Wright Air Development

Division, January 1960. (WADD-TN-60-37, DDC 1',ocument AD-238 791) (a)

Miller, H. IE. Predicting ac'hiev'emenlt of cadets in their first year at the Air Force Ac'ademy,

class (f 1960. Lackland AFB, Tex.: Personnel Laboratory, Wright Air Development

Division, March 1960. (WADD-TN-60-41, DIDC Document AD-238 792) (b)

Miller, B. E. Predicting achievement of cadets in their first year at the Air Force Academy,
clhss (of /963. Lackland AFB, Tex.: Personnel Laboratory, Aeronautical Systems

Division, May 1961. (ASD-TN-61-45, DDC Document AD-263 980)

Miller, R. E'. & Creager, I. A. Predicting achievement of cadets in their first year at the Air

Force'' 4cadcmmy, class of 1962. Lackland AFB, Tex.: Personnel Laboratory, Wright

Air Development Division, October 1960. (WADD-TN-60-259, DDC Document AD-250 117)

7



A I['I'NI)IX. STATISTICAL RFSULTS

THE DATA

Data from this validation study are presented in several tables. Table I shows the
mean, standard deviation, and correlation of each selection variable with each criterion.

Table 2 presents the corresponding data for each experimental variable. Table 3 presents
the distribution statistics and intercorrelations of the criteria.

The remaining tables show the results of the multiple linear regression analyses. There
is a separate table for each set of analyses against a given criterion. Each such table shows
the standard partial regression coefficients; the multiple correlation (R) between the predictors
and the criterion; and the squared multiple correlation (R2). The relevant portions of the zero-
order validity tables (Tables I and 2) are reproduced in each regression analysis table.

Where the analyses against a given criterion permit the testing of more than one hypothesis,
a separate table is provided summarizing the hypotheses and the result of testing them. Tables
6 And 8 ate of this type. They speLify the Lypotheses in tbbreviated torm, the regressions which
were compared in testing the hypotheses, the computed values of F, and the statistical signifi-
cance of the F values. In abbreviated form, the hypotheses specify only that certain predictors
"make no contribution." The term contribution, however, always means unique and valid contri-
bution to the total predicted criterion variance in the context of the subset of predictors. 'I wo
or more hypotheses may be identical except for the specification of the context. The context
can be determined by noting the predictors included in the subset used to test the hypothesis.
In the columns showing which regressions were compared, the analysis involving only the subset
is always shown last.

Table 1. 'alidit% of Selection Te~t.

CRITERIA

EXTRA EARL.'

RESIO CURRIC NON MOTIV
PREDICTOR ACADEM CER CER ACTIV ACADEM ELIM MEAN SO

A: 4V5 493 495 495 495 616

AFOQT COMPOSITES
PILOT .17 -. 0(, -. 02 -. 09 -. 09 .05 116.2 28.3
NAVIGATOR-TII(: .I i -. 06 -. 02 -. 09 -. 10 .06 180.6 25.2
OFFICER QIVAI.IT) ..i' -. 01 .kA -. 0t) -. 06 .04 148.8 14.7
VERBAl . I0 -. 11 -.1 -.09 -. 13 .0s ',2.2 8.5
QUANTITATIVE .4s -. 08 -. 05 -. o7 -. 10 .06 56.5 "5
AIRMANSIIIP .21 -. 014 .01 -. 0o) -. 08 .0s S07.9 82.3
FIYING INTEREST .02 .0(, .0' -. 07 -. 01 .04 19.9 1.0
TE('NICAL. INTERES"T .02 -. 10 -. 10 -. (A1 -. 10 .02 11.4 1.7
AI)MINISTRATIVIE INT -. 04 -. 02 .00 -. 02 -. 01 -. 06 5.9 1.s
QUANTITATIVE INT .0 ( -. 10 -. 0- -. 09 -. 12 -. 01 12.7 4.0

HIGH S(hI(X)I. RANK .4! .04 .02 -. 01 .01 .06 %(M.. (8."

(1EB TEISTS
VERiBAI. Ah)l' Ir''I)E .11 -. 08 -. 04 -. 02 -. 06 .01 192.0 68. 1

h- N;I.ISII (UOMIP .iu .0)2 .04 -. 0, -. 02 .01, %)" . I -4.-
VERBAIl. (t)MI'OSITiI . i -. 0U .0O -. 04 -. 0s .0s I Ils. i 122.2
MATH APTII"'I)-E . 1 -. 0" -. 0(I -. 04 -.0) .U4 (,'. l.4.

INTERMI-)IA I'i MATHl .2s -. 0(, -. 04 -. 02 -. 0% .Ms (A.1.0 t. AI
Qt;ANT (OMIPO)SIT F. , -. O0 -. 01 -. 04 -. 0 .07 1 I.s 1 21.2

I'IIYS,(IAI. APT I-XAM .)I .2t) .00 .1. ." .01) ,,. ,91. 1,

AcTIVITIES INI)FX
ATilI. ETI(-o .41 1 . , o ,.tO ..4" .0 sils 48.0

NONATIII. FTI( .1 4 .2A) .t,2 .1 .2 .(X) $44. 1

EXAMINATION ( %MI' .so .20 .11 .21 .2" .As %91.-14l,. 1

A(,I -. 1" .14 .10 .01 .MQ -. 02 I1.4 0.,)

.\,%tr.-Minimum r for 1' .01 e .12.
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Table 2. Validio) of Experimental Test.,,

CRITERIA
EXTRA EARLY

RESID CLIRRIC NON MOTIV

PREDICTOR ACADEM CER CEt ACTIV ACA.EL4 ELIM MEAN SD

N: 49v 495 49 .19.3 491, 616

YEARS OF COLLEGE -. 03 .12 .11 -. 05 .0c -. 01 (0.1 0.6,

GORDON PERS PROFILE
ASCENDANCY .03 .09 .08 .08 .11 .02 _.4 *-
RESPONSIBILITY .06 .08 .0_ -. 04 .02 .12 ". " ..
EMOTIONAL SrABILITY .02 .0j .01 -. 03 .00 .1, V .i S.4
SOCIABILITY -. 05 .08 .07 .10 .11 -. 02 9,.t 5.2
ToTAl. .03 .12 .11 .04 .11 .11 28.o 11.2

INTERACTION. PA- & (;PP R ESP .0(l .11 .0o .04 .12 .IS 139.1, 1171.

EDWARDS PERS PREF SCIEI
ACHIEVEMENT .06 .03 -. 02 .10 .u? .ol 1.8 i.8
DEFERENCE .04 .00 .0x) .0W -. 01 .u4 12.1 1.8

ORDER .04 .01 .1)1 -. 0- -. 02 -. 0i 1 I. ,
EXHIIBITION -. 07 -. 01 .02 .0. .02 .0s8 14. 1 .,
AUTONOMY -. 05 -. I1 -. 12 -. 02 -. I0 -. oil 11.2 L

AFFILIATION .02 .10 .11 .10 .1' .0)0 1 3.') i.
INTRACEPTION .03 -. 05 -. 0- -. 0 1 -. 0s .01 IS.C "i)

SUC(CORANC i .08 -. 01 .0)() .01 .00 -. 0 1 1..
DOMINANCE .0- .12 .12 .02 .09) .0j 1. -1.2

ABASEMENT .0 .02 .02 -. 0( .)1 l ..4, 1
NURTURANCE -,01 .0o .A, .o1 .OS -. 0; i 1.1
CHANGE .01 .01 .Y8 -. 01 .00 . h') l..s So

ENDURANCE .O0 .0- .,;S -. 02 .ol .o3 li.. c,.'

HETEROSEXUAI.ITY .01 .08 -08 .0i ot- .03 Io') *.

AGGRESSION .0') .05 .,'.4 -3 .01 -. o12 1).,, -.
CONSISTENC'Y .0s .01 .O.1 -. )1 .01 .o0 1 4 3.9

SELl INSIGIIT TE-ST .01 -. 00 -. 00, .ot' .0)o -.4S . .

CADET tFRO)NNEI. INVEN
COMMIUNAI.ITY .0, .Is .12 .00 .1) .32 . ',.l

I)EPENIDFNCY -. ol .21 .22 .o' ., .1 2- .-,
IIETERONOMY -. I0 .13 .12 1 . .11 .011 3S . *"

CER -. 011 .•' .•l .I .K .11 l. .

ANSWER SHiI..LT MARKIN( .1i .A8 .A .0o .I(. .Ac ,. ".

01- FI(ER 1..I-FI-(T INVEN
El)U( ATIONAI. SU'( (CE-.SS .2t, .*0) .0s .11 Ali . -. 1 1-1

(VI.1 UR .F .0-i -.t . -. o. J.2 .o)l -.1) 1.9 3.9
REAl)INt. .30 -.08 -.4,1 -.1 1 -.32 -.0, 2." 1.
1.1(;11 I.ELISURI -.- i -... -J.) I .- -. 0., -. V 2.0 l.
RISK .i0) .1 .1% .- 1 ._'o .Ili 32.-1 .1.

.A I AI.I. ZI- I) A(.Uk -SIMON .04% .2, .23 .A1 N"l .1.2 3. '..I
()l-I'1 ( ER I.I-A I* I''h ) II i' .10 .IM . It * , .1'A . 1 j .. ' ,.4.

EXTRI Vl -kI(N -.14 .,' .18 .20 .3it .0 11.0 2.2
INTI-.3.I-.( I 3I'Al. AIl1 .13 -.01 -. 1Q2 -. I -. k -,,) 41.0 4.c
!ISI1AI. .11 -- ,12 --.33 -. 34 --.3;. -.111 3,.2 33.-s

I1S A( 11VITII-S INV tNXII)MY
ATIII 3 '1( --,o2 .39 .33 .', .4 i , "I 3."
W(INATlll. 1. 1"14 .W. .As .i k .0l- .14 .04 1.,., 1,.,

TOTAL. . -' .2s .i9 .21. . , .(W- V0.% 1'.4.
REFVISI-1) Ali III.I-11 .( I( It, .I .1 .• .o4- iN. p .x

RI-VI4l-I) NONAT!II.1-T"( .44 .24, .. 2 .4') .2.o 4".(. 14.1

R -V¥•S1I) TOTA,. .o2 .%I ..,o .24 .CPA .m M.0 N4..'

( f R I f4O4 1 k .It ., .I- .21 .(*A .1, Ai .:I. Nk.8

0 . . t . ., • f.' 4 -r4
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Table 2 (Cilinlti,d i')

CRITERIA
EIXTRA EARLY

RESIO CUflRIC NON MOTV
PREDICTOR AC ADEPA CER CE A A C TIV A C A[AE L L %0 MEAN SD

U)1.OR4OR-OM A .06 -.0)1 -.01 -. 0) -. 1 -.i 2.1 2. 1
C (f.0 OR-1-01M Hi JK' .01 o01 .011 .0. .0 ,'. 1 1.4.
(I.0OR01(40IM (. . Io .14 .1 .0?o .0() .41 2. I2 2.('

D)ESIGN 'RIF. 1-. lR 1;N( V* TEST -. 0N M2? .02 -.0)2 .004 .0" J) "~. 1 8.0
IX)T ESTIMATION .l V, Js o .1- i .01 ('S.S II.
10IFF) KNOTI.XI o2 ll.0 .06 .0S .0- S.0 4a 2. 1
SVk.I- 42 HIIuTI:ST. NUM

ABIL.ITY A .10 -.o'-. .06' -. o11 .: 14 Lo
ABILITY I1 .11 .o2 .0 1 .02 .ok 1 2.
AB$ILITY (_ .11 .()1 .0 -. 04 -. o2 -. 0 ., 2.
TOTAL. AB4ILITY . &,1 .00 .o3 of) o0 -. 0C 21.S 1a.1
RISK A .02 -.0' -. 01') -. 0_ .06 -. 0.2 j.4) 1).1
RISK B .Ms -. 0S .-.09) .01 -. OS -.08 44 0. -
RISK ( .1) j -. 09 -. 04) -. oI -. 0- -. 04. 1a~ .2
TOTAL. RISK .0-i -.34) -A 1 .01 -. 4 -. 0- 1 .ý 1 .1)

%-Ic. -N41mnmum ro I'r .01 is .12.

It has been pointed out Ill previous r-ports (Mafiller, 1900b, (Iwager & Mailler, 1960; Mailler
& (reager, I')0); Millet, 1%61) that the history of the testing program at the Air Force Academy
his shown A generally declining trend in the validitles of tests from yecar to year. starting from
extremely high validities In the class of 1959. This decline Is best obseived in the selection
tests because tl-tse contain the only scales. administered to aull classes. The declining trend
usualiv has been attributed it, hacreasingly rigorous -,election req~uirements, w ith resulting
increase in the %ev.erltv of the test range restriction. An Additional factor tending to produce
the same effect as an increase In the rigor of self-%electioin Among potential candidates As the
realities of academic and milatitv h"fc At the Acadenwy become more widely known. (-ounselirFg
Materials, prepired by the Academy for potential candidates have probably encouraged this
self-%ClC'trion pitlies%.

fiv the time the valadation study for the tdass of 1964 was accomplashed. at Appeared that
the downward trend in valliaries had virtually ceased (Miller. 1001 ). (onmpArisons of the classes
of l96)4 and 11)(0 in term% of wtets .ommn to both sutggest that the downward trend remain% es-
sntsajlly .attested. The tests c*ivnon ito both classe% are the selection test% And four of the es-
pea amental measure% (Yeat% of ( olleite. II'.AI. CIE 1. And Self Insight Test). Whale minor fLactua-
tions in validities -Are no~ted an most of the~se common measures from one class. to :he other, the

Jiiferences are Ireneraliv nost rtastitsally %agnafacant. SignificMance (ests *ere applied b%- con-
verting validity toeflacaent% an both classes to Fisher ; o-effac sents arnd t-!stInC the differences

bctween kIvre%poo'fidnj :%. The kinly test csale whose valadity shifted dotwnward at the .01 level

of signilacanc." wj&s the AJOQI' Atinanasrrative Interest composite for the predictioni of the Aca-
,Irma#. -randArd \ý,.ore 42: 4.0%). Two other valaifatie% baifted to an extent which was nignificant

at the .0% level but no At the .01 level. These were log Age arid Year% of (Collept A% predictors
of the Academic~ :tandard ;Aofe (.: 2.09 in both case-.). T'hese douibfullv %igaificant change%
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Ild .Iflnteviielelittuiof of Criteriai

(N 495)

_____CRI TERION I 2 3 4 MEAN SD

I Academic Stimndard Score 5 10.4 9'IX)

2 (..der Effectiveness
Rating .18 505.8 97. 1

1 ResidualiY~ed C:adet

Effectiveness Rating .1) .96 500.0 91.1

41 Extracurricular Activities
Standard Srore .02 .18 .07 498. 1 98.7

5 Nonacademic Standard
Score .12 .70 .69 .77 1004.1 150.6

6 Early Motivational

Elimination (N 616) - .0.8 0.4

were in opposite directions. None of the scores Actually used in selecting the class of 1964
showed a significant changt in validity against either the Academic average or the (CER. the'

cliteria common to this class and the class of 1961. However, most of the nonsignificant

validity fluctuations in the %election and experimental batteries were in a downward direction.

When means And standard deviations of tests common to the classes of 1961 and 1906A

Are compared, the means in the class of 1964 tend to be higher And the standard deviatloo~s

tend to be smaller than in the class of 1961. The formal requirements for selection in the two

classes .Are identical, both with respect to qualifying scores And weights in the Examination

Composite. The Increase in range restriction is therefore best interpreted as% evidence th..t

self-Selectioni still tends ;oward somewhat increased severity. apparently In practically all
areas of %electio~n testing.

Even while the %election requirements arid the self-selection process became increaingtly

rigorous Across several earlier Vlasses, A tendency existed for the same predictors to fluctu~ate

markedly in v;alidity from one class% to the next (Creager & Miller. 1960-. Miller & (Iseagrv. 1960:

Miller. 1961). The fluctuations were most noticeable when indiiidual course grades were used

as6 criteria, but they were also observable In the academic average Ant in the R. It as apparent

that these excessive fluctuation% Are no longer seen for criteria com~mon ito, the present and

earlier %tudie%. The explanation cAnnot be given in term% of the %election process. While the

avauiiabte data do not provide an explanation. it 1% reasonable to suppos.e that experience with

early classes hax led to sclatively enduring decisions about course content, method-. of presen-

tation, and technique% of evaluation. ,ctability of this sort should tend to stabilize the predictor

validities.

The %election tests continue to %how relatively high validities for the criteria they were

intended to predict. Each criterion 1% pteditable from at least one of the %election variables.

Each criterion is also predictable from variOns experimental text_%. The best %Ingle predictor

of the Academic Standard Score i% the Examination Uomposite. while the best predictor of both

the Exuracuff Icular Activities 'Standard Score and the Sdonacadermic Standard Sorwe usL the Athletic

Activitie% Index. These predictor% belong to the -%election battery. Ona the Other hand, the beist

sIngle predictor of the (E.R and the Residualazed (:ER is the (Ecale of the Cadet Personnel

12



Inventory, while the best predicttor of i'arly Motivational liAmination 1,% the( [motional Stability
scale of the (,ordoon Personal Profile. D)ifferences between the best %election and experimental

predictors are slight. however, except in the prediction of the Academic Standard Score. Few
of the experimenital tests were expected to have validity for this criterion. Most scales of the

commercial tests were not valid for any criterion.

(riterion intercorrelations in Fable i show .a satisfactorv degree of independence of

the criteria where independtia.L.. is I,) be expected. A fairlv high correlation exists between

the Nonacademic Standard Score indi both the (.-R and tht Extracurricular Activities Standard
Score, but this is because the Nonacademic Standard Score is merely the sum of the other two.

There is also a high correlation between the Nonacademic Standard Score and the Residualiz-ed

(EIiR, which in turn has a very high correlation with the original CE(R. Other correiations in
the table are low. A value of SO0.O wa'. arbitrarilv added to the computed mean of the Resid-

ualized (.ER to yield a mean comparable zo those of the other standard store criteri.a.

Ri~t,RI-sYIN ANAl tl S

I'redivtihn of the %violi-mic. NIindurd N-t.w4

Table I presents% the results of regression .n.klvy.es against the Academic standurd ,corc.

Entries in columns A and Ii are beta weight- assoc. ated with the predictors in the two an.ilve

performed. Predictors were chosen to test the hypothesis that the aptitude c+omposites of the

AFOQT do not make a unique and valid contribution to the prcdicted A,:adrmic Stan !ard Score

variance in the context of several .1ther prcdictors, mostlY from the selectiton batterr.

Table I. ltrl•e-.ei-n nh.i, %guim.'+ v.dhmi,. %nandlrd Ns.mri

(N 0S)

PREDICTOR 'AAD1TY A B

AFOQT Pilot ( ompo,%',` .I - .0O

AFOQT Navigator-Technical ( 0mp.Sate . I .00 - -

AFOQT Officer ,ualitv ( ,wmpost. .-I .1lo

AFOQT Verbal (ompo••te .t0 -. I)-

AFOQT QAanRitative ( ompoite A-S .V)

AIW.QT Airmanship ( -mr-,,Ite .21 .04

IHigh School Rank .i1 ..Is .40

( H-I4I Verbal Aptitude .41 .11 .16

( E FI nglish ( oinposition .to .1 1 .1I

( FII H Mathematis , Aptitu-Ie ., .00 .1-

E. EF- Intermeda.1te Mathemati t, % .08

Athletic Activiiter Index -. qs .U1 .04

Ntmathletmt Activwise, Index .I .I. .12

.Age --. .I -. 20

Year, •f ( ,,lleri -. iN .0* .14

R ... 411

IJ-



Results of testing this hypothesis suppot the conclusion that the AFOQT aptitude com-
posites do make a unique and valid contribution to prediction of the Academic Standard Score
whin added tc a combination of predictors consisting of High School Rank, the four CE-B tests,

the two Activities Indexes, Age, and Years of College. Thus the hypothesis is rejected. Com-

putation of the F statistic used in testing the hypothesis takes account of the fact that the

Aitmanship composite is determined by a linear combination of the Pilot, Navigator-Technical,
and Quantitative composites. The obtained value of 1' is 7.15.

Prediction of the Cadet Effectiveness Rating

Table 5 shows the results of the several regression analyses performed against the CER

as the criterion. The analyses permit the testing of 14 hypotheses. These hypotheses are

stated in abbrevia. ed form in Table 6, along with the results of the hypothesis tests.

It has been observed previously that the PAL is a c )nsistently valid predictor of the CER,

and that it makes a unique and valid contribution in a variety of contexts of other tests, though

not in all contexts studied (Creager & Miller, 1961). Data in Table 6 indicate that the PAE does

not make a contribution when added to a combination of other predictors consisting of selected

AFOQT composites, High School Rank, the two Activities Index scores, Age, Years of College,

and the CPI-ASM sub-battery. Nor does the PAE contribute when the AFOQT composites are

removed from this context. However, the PAE does contribute when the AFOQT composites
art restored and the CPI-ASM sub-battery is simultaneously removed. The PAE also contributes

when added to High School Rank ard the CEEB composites, and to these plus the HSAI total

score, in general, the PAE makes a unique and valid contribution in several contexts, but not
in all contexts containing other valid predictors of the CER. This point may have practical

significance, since the contextual predictors are cheaper and more easily administered than

the PAE.

When the PAE and selected AFOQT composites are treated as a single set of predictors,

they fail to make a contribution when added to Hligh School Rank, the two Activities Index scores,

Age, Years of College, and the CPI-ASM sub-battery. The PAE and CPI-ASM sub-battery together

do make a contribution in a context of selected AFOQT composites, High School Rank, the Activ-

ities Index scores, Age, and Years of College. The PAl- and HSAI total score together contribute

in the context of High School Rank and the CE(I i composites.

The ItSAI total score alone contribute,; in the context of High School Rank and the CE-B

composites, and in this context plus the PAL'. The selected AFOQT composites fail to contribute

when added to a context composed of High School Rank, the PAL-, the Activities Indexes, Age,

Years of College, and the CPI-ASM sub-battery. The AFOQT composites still do not contribute

when the PAE is removed from this contcxt. The CPI-ASM sub-battery, on the other hand, does

contribute when added to the selected AFOQT composites, hligh School Rank, the Activities

Indexes, Age, and Years of College. This sub-battery continues to contribute when the PAL is

added to the context.

Pre'dietion of the ICSidudaliZed Cadet ,rffectin'n'ss Rating

"l'l.e regression analyses performed using the Residualized CELR as the criterion are shown

in Table 7. These analyses permit te.iting of three hypotheses shown in abbreviated form in

Table 8. These hypotheses parallel three of the hypotheses concerning prediction of the original

(CIR, both with respect to the predictors under study and the contexts.

Results of testing these hypothev-ses indicate that the AIFOQT composites studied do not

contribute to prediction of the Residualized CE'R in the context of High School Rank, the Activ-

ities Index scores, Age, Years of ('(.llege, and the (:PI-ASM sub-battery. However, the CPI-ASM

14



Table 5. Regression Analysis Against Cadet Effectiveness Rating

(N =495)

PREDICTOR VALIDITY A B C D E F G H I J

AFOQI" Pilot Composite -. 06 -. 05 -. 08 -- .23 -. 24 . ..
AFOQT Navigator-Technical Comp -. 06 -. 01 -. 01 -- -. 13 -. 14 ..
AFOQT Airmanship Composite -. 03 .08 .11 .. .. .34 .34 ..
Iligh School Rank .03 .00 .00 .00 .00 .02 .02 .00 .00 .03 .04
CEEB Verbal Composite -. 03 .. .. .. .. .. .. .03 .02 .02 .00
CEEB Quant Composite --.08 .. .. .. .. .. -. .03 -. 04 -. 05 -. 09
PAE .29 .10 -- .10 -- .14 .22 -- .28 --

Athletic Activities Index .31 .12 .18 .12 .17 .20 .27 ...
Nonathletic Activities Index .29 .19 .19 .19 .19 .22 .22 ..
Age .13 .05 .06 .05 .06 .09 .10 .. .. .. .
Years of College .12 .06 .05 .06 .06 .09 .10 .. .. .. ..
(_Pl Communality .15 .06 .07 .05 .07 .. .. .. .. .. ..
CPI l)ependency .23 .03 .02 .03 .03 . .. .. .. .. ..
CPI lleteronomy .13 -. 01 -. 01 -. 01 -. 01 .. .

CPI CER .39 .22 .24 .23 .24 ... .. .. ..
Answer Sheet Marking .18 .12 .11 .12 .12 .. .. .. .. .. ..
ItSAI Total .25 .. .. .. .. . .. .17 .25 ..

R2  .2630 .2581 .2604 .2546 .2005 .1879 .1071 .0625 .0856 .0080

R .51 .51 .51 .50 .45 .43 .33 .26 .29 .09

Table 6. Tests of Hypotheses (I)ata from Table 5)

HYPOTHESIS REGRESSIONS COMPARED F P

I PAE makes no contribution A and B 3.19 >.05
2 Selected AFOQT composites make no

contribution A and C 0.56 >.05
3 PAE and selected AFOQT composites

make no contribution A and D 1.37 >.05

4 CPI-ASM sub-battery makes no

contribution A and E 8.14 <.01
5 PAE and CPI-ASM sub-battery

make no contribution A and F 8.15 <.01
6 Selected AFOQT composites make

no contribution B and D 0.76 >.05

7 CPI-ASM sub-battery makes no

contribution B and F 9.10 <.01

8 PAE makes no contribution C and D 3.79 >.05

9 PAE makes no contribution E and F 7.64 <.01

10 PAE makes no contribution G and H 22.89 <.01

11 HSAI total score makes no
contribution G and 1 11.78 <.01

12 PAE and HSAI total score make

no contribution G and J 27.14 <.01

13 HSAI total score makes no

contribution H and J 30.04 <.01

14 PAE makes no contribution I and J 41.58 <.01
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T'able 7. Regremmion Analysim Againmt Remidualized
Cadel ,ffeetivenemm Rating

(N ý 495)

PREDICTOR VALIDITY A B C D E

AFOQT Pilot Composite -. 02 -. 08 -- -. 25 .. ..

AFOQT Navigator-Technical
Composite -. 02 -. 01 -- -. 15

AFOQT Airmanship Composite .01 .11 "" .35 --

High School Rank .02 .00 .00 .02 .00 o04

CEEB Verbal Composite .00 .. .. .. .02 .00

CEEB Quantitative Composite -. 05 .. ...- -. 04 -. 09

Athletic Activities Index .16 .17 ,16 .26 --

Nonathletic Activities Index .26 .20 .19 .24

Age .10 .05 .05 .10

Years of College .11 .08 .10 .11

CPI Communality .12 .07 .06 --

CPI Dependency .22 .03 .03 .. .. ..

CPI Heteronomy .12 -. 01 -. 01 .. .. ..

CPI CER .31 .24 .24 .. .. ..

Answer Sheet Marking .17 .11 .12 . ..

HSAI Total .15 .. .. . .24 --

R2  .2028 .1984 .1380 .0380 .0053

R .45 .45 .37 .19 .07

Table 8. Temts of llypotherleN (Data /rom Table 7)

HYPOTHESIS REGRESSIONS COMPARED F P

I Selected AFOQT composites make
no contribution A and B 0.88 >.05

2 CPI-ASM sub-battery makes no
contribution A and C 7.82 <.01

3 HSAI total score makes no
contribution D and E 16.66 < 01
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sub-battery does contribute in a context of selected AFOQT composites, High School Rank,
the Activities Index scores, Age, and Years of College. Further, the HSAI total score con-
tributes in the context of High School Rank and the CEEB composites. The conclusions
concerning each of the three hypotheses are identical with those for the parallel hypotheses
pertaining to the original CER as the criterion.

Prediction of the Extracurricular Activities Standard Score

Prediction of the Extracurricular Activities Standard Score by regression methods is
shown in Table 9. The only analysis initially performed against this criterion was the one
shown in column A of the table. Its purpose was merely to determine the multiple validity
coefficient of a fairly extensive group of predictors when this criterion was used. By inspec-
tion, it appeared that only two of the pred,,ctors, the PAE and Athletic Activities Index, ac-
counted for nearly all the predicted criterion variance. One additional analysis was then
performed to test the hypothesis that the group of predictors other than the PAE and Athletic
Activities Index does not make a contribution when these two predictors constitute the con-
text. A test of this hypothesis supported the conclusion that the predictors do not contribute
in the context of the PAE and Athletic Activities Index. The value of F is 0.55.

Table 9. Regression Analysis Against Extracurricular
Activities Standard Score

(N •=495)

PREDICTOR VALIDITY A B

AFOQT Pilot Composite -. 09 .00 --

AFOQT Navigator-Technical Composite -. 09 .03 --

AFOQT Airmanship Composite -. 09 .00 --

High School Rank -. 01 -. 04 --

PAE .38 .23 .23

Athletic Activities Index .40 .27 .28

Nonathletic Activities Index .13 .05 - -

Age .01 .02 - -

Years of College -. 05 -. 06 --

CPI Communality .00 -. 04 --

CPI Dependency .02 -. 04 --

CPI Heteronomy .04 .05 --

CPI CER .19 .01 --

Answer Sheet Marking .07 .04 --

Rz .2128 .2020

R .46 .45

Prediction of the Nonacademic Standard Score

Results of the regression analyses using the Nonacademic Standard Score as the criterion

are shown in Table 10. The two analyses against this criterion were designed to test the hy-
pothesis that the CPI-ASM sub-battery makes no contribution in the context of selected
AFOQT composites, High School Rank, the PAE, the two Activities Indexes, Age, and Years
of College. It is concluded that the CPI-ASM sub-battery does make a unique and valid can-
tribution in this context. This conclusion is based on a significant computed F value of 4.77.
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Table 10. Regression Analysis Against Nonacademic Standard Score

(N =495)

PREDICTOR VALUDITY A B

AFOQT Pilot Composite -. 09 -. 01 -. 10
AFOQT Navigator-Technical Composite -. 10 .00 -. 02
AFOQT Airmanship Composite -. 08 .05 .12
High School Rank .01 -. 02 -. 01
PAE .44 .21 .24
Athletic Activities Index .47 .26 .31
Nonathletic Activities Index .27 .16 .17
Age .09 .05 .08
Years of College .05 -. 01 .00
CPI Communality .10 .00 --

CPI Dependency .16 .00 --

CPI Heteronomy .11 .02 --
CPI CER .38 .16
Answer Sheet Marking .16 .11 --

R2  .3373 .3044

R .58 .55

Prediction of Early Motivational Elimination

Table 11 presents the results of analyses using Early Motivational Elimination as the cri-
tetion. Again two analyses were performed, and one hypothesis was tested. The hypothesis is
that the CPI-ASM sub-battery makes no contribution in a context identical with that involved in
the prediction of the Nonacademic Standard Score. The conclusion is that the C(PI-ASM sub-
battery does make a unique and valid contribution in the specified context. The value of F is 4.10.

Table ]I. Regression Analysis Against Early Motivational Elimination

(N -616)

PREDICTOR VALIDITY A B

AFOQT Pilot Composite .05 .02 .02
AFOQT Navigator-Technical Composite .06 .07 .07
AFOQT Airmanship Composite .05 .00 .00
High School Rank .06 .05 .04
PA E .09 .02 .o4
Athletic Activities Index .10 .10 .11
Nonathletic Activities Index .00 -. 07 -. 04
Age -. 02 .00 .00
Years of College -. 01 -. 03 -. 02
(PI Communality .12 .08 - -

(:?I Dependency .13 .1-
CPI Heteronomy .01 -. 08
CPi CER Al .04 --

Answer Sheet Marking .08 .06 --

Rz .0549 .0227

R .21 .15

18



.__elasaified
Secufit Claaslfication

DOCUMENT CONTROL DATA- R&D
(Serurlty claesilicatlio of halie. boydi @1 abeacti •nd Indexing annotation mus# be entered ,vAw n Me overall report is cheeNleUd)

I. ORIGINATINGACVI VITY (Cof o l. 0 Adwe,) 2. %ORT ISCURITY C ,.A961FICAtION
'Personnel Researc nraoratory
Lackland Air Force Base, Texas Un

3. nEPORT TITLE

PREDICTING FIRST YEAR ACHIEVEMENT OF AIR F')1RCE A2A,)EIY CAI)E'S,
CLASS OF 1964.

4 DESCAIPTIVE NOT9S (Type ol teport and Inclusive Ooete)

Sixth in a series of yearly validity reports.
S AUTNOR(S) (L.oo name, Irsot nmen, initial)

Miller, Robert E.

6 ArEPOrT uiAT 741e. TOTAL NO. OP PAGt9 I t7. NO. OP Raps

S July 1964 17 9
0.. CONTRACT OR GRANT NO. *0. ONGINATORPI mgPORT NuMwaf$(S)

b. Pn-J6c TNO PRL-TDR-64-18

7717
"c-Task ,,. 1 AGr R RPORT NO(S) (Any tec, .nub.,• S at may be..,,j.dv

771706
d.

1o. A VA IL AULITY/LIMITATION NOTICES

Qualified requesters may obtain copies of this report from DDC. Copies
of this document may be purchased from the Office of Technical Services,
US Department of Commerce.

I SUPPLE.MENTARY NOTES 12. SPONSORING MILITARY ACTIVITY

Personnel Research Laboratory

Lackland Air Force Base, Texas
1 ABSTRACT

Applicants for each Air Force Academy class take a battery of
selection tests to establish their qjalifications. Entering cadets take
an additional battery consisting ,nainly ,t nonacademic experimental tests,
developed as part of a program for the production of officer selection and
classification devices. Both batteries are validated at the end of the
fourth class year against academic and nonacademic criteria. In the class
of 1964 the criteria were the Academic Standard Score, Cadet Effectiveness
Rating (CER), Residualized Cadet Effectiveness Rating (with respect to
physical aptitude), Extracurricular Activities Standard Score, Nonacademic
Standard Score, and Early Motivational Elimination. Using multiple re-
gression techniques, it was found that there are measures in both the
selection and experimental batteries having validity for each of the
criteria. Multiple correlations up to .6,3 were obtained with the
Academic score as the criterion, and up to .51 with the CER. Validities
are not significantly different from those observed in the class of 1963
for selection tests common to both classes. Previously observed fluctuati
validities appear to have stabilized.

DD Ic'° 1473
Secaity Cla"siceflo.



Security Classification _______________________

14LINK A LINKS9 LINK CKEY WOROS PtOj- tr It;;z; "T -ol -

Fofficer selection tests
Air Force Academy
validity data
motivation tests
training school criteria
caIe ts
mathematical prediction
multiple regression techniques

INSTRUCTIONS
1. ORIGINATING ACTIVITY: Enter the name and address imposed by security classification, using standard Statements
of the contractor, subcontractor, grantee, Department of De- such as:
fense activity or other organization (corporateS author) issing (1) "Qualified requesters may obtain copies of this
the report, report from DDC.'
2s. REPORT SECUFSTY CLASSIFICATION: Enter the ovea" (2) "Foreign announcement and dissemination of this
all security classification ef the report. Indicate whether rpr yJD nntotoie.
"Restricted Date" in included. Marking is to be in accord.rpr6yCCisntato-e.
ance with appropriate security regulations. (3) "U. S. Government agencies may obtain copies of

this report directly from DDC. Other qualified DDC2b. GROUP: Automatic downgrading is specified In DoD Di- users *hall request through
rective 5200. 10 and Armed Forces Industrial Manual. Enter
the group number. Also, when applicable, show that optional
markings have been used for Group 3 and Group 4 as author- (4) "U. S. mnilitary agencies may obtain copies of thisized. report directly from DDC. Other qualified users
3. REPORT TITLE: Enter the complete report title in all %hall request through
capital letters. Titles in all cases should be unclassified.
If a meaningful title cannot be se]ected without classifica.
tion. show title classification in all capitals in parrenthesis (5) "All distribution of this report is controlled. Qual-
immediately following the Utie. ified DDC users shall request through

4. DESCRIPTIVE NOTES: If appropriate, eater the type of ___________________ i
report. e.g., Interim, progress, summary, annual. or final, la the report has been furnished to the Office of Technical
Give the inclusive dates when a specific reporting period Is Services, Department of Commerce. for sale to the public. di-&
covetvd. cote this fact and enter the Price, if known.
5. AUTIIO)f(S): Enter the name(s) of author(s) so shown on IL SUPPLEMENTARY NOTES: Use for additional explana-
or in the re-purt. Enter last name, first name, middle initial. tory notes.
If m'il it ary, show rank and branch of service. The name of
the principal atithor is an absolute minimum requirement. 12. SPONSORING MILITARY ACTIVITY: Enter the name of

the departmental project office or l aboratory sponsoring (per-
6. REPORT DATE.: Enter the date of the repert ms day. Ing for) the research and development. Include address.
month. year; or month, year. It more then one date appoeas 1.ASRC:Ets btatgvn re n ata
on the report, use date of publication. 1.ASRC.Elea btatgvn re n ata
7.. TOTAL NUMB3ER OF PAGES: The total page count Summary of the document Indicative of the report, even though

shoud fllo nomal agiatin Poceures L*. eterthe it may also appear elsewhere in the body of the technical re-
shoud fllo nomalpagnaton pocewes LO, eterthe port. If additional space Is required, a continuation sheet *hall

number of pages containing information. be attached.
76. NUMBsER OF REFERENCE& Enter the total number of ltisa highly desirable that the. abstract of classified reports
referen es t. ited in the report. be unclassified. Each paragraph of the abstract %hell end with
Is. CONTRACT OR GRANT NUMBER: If appropriate, enter an indication of the military becurity classification of the in-
the applicable number of the contract or grant under which forma,a-~in in the paragraph, represented as (TS). (S). (c). af (11).
the repout ware written. There is no limitation on the length of the abstract. How-
Sb 8. &, I d. PROJECT NUMBER- Enter the appropriate ever, the. suggested length is from ISO to 225 words.
military department identification. such aso project mumber. 1.KEWOD:eywrsrethncl mnigutes
subproject number. system i imbers. task number, etc.14KEWOD:eywrsaetcnalymnigutrs

or Shurt Phrases that characterize a report sand may be used as
9.. ORIGINATOR'S REPORT NUMBER(S): Enter the offi- Index entries for cataloging the report. Key words must be
ciiil report number by which the document Will be identified selected se that no security classification is required. Ideati.
and controlled by the originating activity. This number most flora, such as equiptapwt model designation. trade name, military
be unique to this report. project cods name. greographic location. may be used as key
96. OTHER REPORT NU.MER(S): If the report has been words but will be followed by an ind$-otion of Itchalcol con-
assigned any ether report numbers (91rher by the originator text. Tite assignment of links, rules, and weights Is optional.
or by the sponger), also ewter this aumber(s).
10. AVAILADILITY/LIMITATION NOTICK& Rater Saye HIS,
italtions kin lurthar dissemination of the report, otter thas thosel

Security Cleguiticedom


