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PREFACE

Endorsement for the attached paper, Problems in the Standard-

ization and Use of Psychological Screening Tests for the Armed Forces,

vags given by the Panel on Personnel Commit‘:tee on Humen Resources,

t Research and Development Board at its seventeenth meeting, held

6-T7 March 1952 in the Pentagon. At that meeting, the Army represen-
tative, E. A, Rundquist, expluained that the paper had been prepared

"beceuse of the present confusion and need for clarification concerning

& P b e dCo i

the Congressional intent and the actual operatioa and results of the I

psychological screening tests..." After review and further discus-

sion of the dooument, which J. E. Uhlaner had presented earlier at

the Symposium, the Air Force Member recommended thet it be endorsed

DGR o i

by the Panel as an official, factuasl statement of the problems con- l

cerning standardization and use of these tests. The Panel approved

the document as recommended.
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FROBLEMS IN THE STANDARDIZATION AND USK OF
PSYCHOLOGICAL SCREENING TESTS FOR THE ARMED FORCES

J. E, Uhlaner
Personnel Research Section
The AdJutant General's Office
Depurtment of the Army

The paper "Specifications of Psychological Screening Tests for the
Armed Forces" huep discussed the major humen variables which can be profitably
assessed by mental screening tests. Furthsr, it has been pointed out that
thege variables are not only determined by reseurch results but that prevailing
operational requirements and conditions must 2lso be considered 1u order to
develop optimally useful personnel measurement tools. Assuming, then, that
we have general agreement on the variables which are to be assessed, we must
now direct our uttention to the standardlzation of the instruments which sre to
provide the scores and measures for varlous purposes that are anticipated by
the personnel policy mekers, the persounel administrators, us well ae the
research people,

Besically, the question of standerdizution of uny of thiese psychologicul
instrumenta involves the establishment of norms for some purpose. (See Cheir: 1)
It is my belief that oue of the primury questions to be settled before we
determine the kind of standardization we deslire, methodologically speaking, is
what interpretation will we need to meke from the norms that are developed. It
has been our experience that a considerable amount of confusion has resulted
from the interpretation, or perhaps misinterpretation, of u set of particular
stapdardized scores of these psychological screening tnstruments whan the intended
purpose of a specific set of norms had not been sufficiently delineated.

Typical of this kind of coufusion with respect to standurdized scores uare aulle-
gations that the screening test is rejecting & much higher percentauge of inductees
than 1s thought to be proper.

For the purpose of our discussion, I should therefore like to suggest that
gome of the anticlpuled interpretations that personnel policy mekers and personnel
administrators may need to make from these norms are the following:

1. Determining equivalence of legal standards of mental ability, as set
by the Congress.

2. Understarding the significance of any score on these variables as it
relates to a broad military population base, with possible projections under
mobilization conditions,

3. Providing a basis for estimating the rejection rates which different
cutoff scores are likely to yleld,

There may be other obJectives but it seems to use that these three mentioned
are sufficiently fundamental to deserve our special attention.
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Many of the methodological questions concerning prodblems of adequately
standardizing the psychological instruments are more readily resolved when
related to one or another of the above objectives., However, 1t soon becomes
apparent that no one method is ideally suited to meet each and all of the
obJectives enumerated above.

’ Before discussing the procedures and methods that may meet out present
requirements, it may perhaps be helpful to review briefly the methode used
and problems that were encountered in the standardization of the Armed Forces
Qualification Test. Aes you kmow, one of the consequences of the Unification
Bill was the establishment of the Personnel Folicy Board as & part of the
organization of the Office of the Secretary of Defense. This Bill established
a policy providing for the oonstruction and use of & single Armed Forces mentul
test for the dual purpose of screening enlistees and inductees, and for gquali-
tative allocation to the services, 1f required. The development of this first
Armed Forces soreening instrument was initiated in 1948 and neceessary research
and development conducted during that year and in 1yk9, culminating in the
operetional use of the Armed Forces Qualification Test on 1 January 1950. Our 3
ma Jor concern with respect to standardization for that instrument involved i
primarily obJectives one and two.

For the first objective, where equivalence of legal standards of mental
ability, as set by the Congress, &re required for improved alternate forms of
established paychological screening instruments, the methodological question
is relatively straightforward. Assuming the relatlonship between the new test
and the established test to be relatively high, and it certainly is, a tle-back
standardization on a sample population possessing the necessary range of the
abilities in question seems sufficlently appropriate for securing the norms in
order to determine equivalences of scores.

More specifically, the legal requirement contained in the Selective
Service Act of 1948 provided that in the event of the screening of inductees,
the cutoff score for acceptability would be 70 on & General Classification Test.
Although the law wes not specific, the context in which it was written suggested
that a standaxd score of 70 on & test like the Army Generel Classification Test
vag the standard intended. More recently this Aot was amended to reduce the
standard to a standard score of 65. The Army General Classification Test was
used extensively by the Army and .iir Force during World War II. A quite similar
test, the Navy Generel Classification Test, was used by the Navy. Score equiv-
alences between the Army General Classification Test and the Navy General
Classification Test were mecured in 1947. This comprehensive body of data on
the Army Generel Classification Test contributed to the establishmsnt of
standard ecore of 70, and later the 65, as the legislated standards of mental :
capacity to be met by new forms, specifically, the improved Armed Forces 1
Qualification Test. For the purpose of establishing that equivelent standard,

a tie-back standardization wae all that was required, thus avoiding the
necessity of painstakingly setting up a epecial saaple population representative
b, of one or another universe population.

However, it wes recognized that we could not limit our goal to securing
equivalence of some very specific score, such as the 65 or TO established by
Congress. Bather, we had to have a measure with greatest accurecy in that
portion of the range of ability where accurete measurement is most important,
pamely, in the score renges vhere cutoff scores are likely to be set by personnel
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policy snd opereting people for voluntary enlistment or for induotion. This
requirement presented quite a challenge., Exporience had shown that the Services
desired to set the standard anywhere from a score which would reJject somewhere
between 10 and 20 percent to almost ialf of the total male population of military
age. There was some concern whether the same item types could yleld adequate

'. results at standard score points 65, 70, 80, 90, or even 100. Recent experience
does show that 65 is dangerously close to the level at which verbul type tests
coase to dlecriminute officlently differences in mental adility. That is somo-
thing ve have to keevp in mind in future test developments. While we are on the
topio of disorimination of msntal ability, it should be pointed out that the
same problems discussed !n the standardization of the Armed Forces Qualification
Test apply to tusts used to evaluate mentally marginal personnel,

Further, the mere determination of equivalence (as for examplo, a ruw
score of 27 on the Armed Forces clussification Teat being ovqual to the
standaxd 65 and a rav score of 31 as equal to u standard of 70) does not provide
information with respect to the second and third odbjoctives that have boun
wentioned above, In other words, such & simple equlvalencu of scores would
not throw light on the meauing of that score in relation to a broud mllitary
population which might be used under mobilization noxr provide good vstimntos
of rejection rates under varying conditions.

So now we come to the more pressing prodblems, whioh are related to the
socond and third obJeotives, The main distinction betwoen the standardlzation
probloms where we are essentially Interested in oquivalents, and in the other
obJectives, that ls maningful intermotation with respect to a broaud military
population bass and eetimates of rejeotion rates, iuvolves the reference
population on which norms are to be eatadblished. 1f we koep this distinction
oletrly in mind I think we can avoid a consideradle amount of confusion in
this area.

As oxamples of the kinds of problems related to the reference population
which had to be cousidered in the standurdizution of the Armed Forces Qualfication
Test in order to provide greatur meaning for the acores, we had such questiona
ast "Nust such a reference population provide a sample of the population currently
in the Armed Foroes," or, "Must this reference population dbe a sample of the
total potential military population under emergency mobilization conditionaf"

In this oase, in oxder to provide information for the second objJective, the
latter type of population was decided, It waa rvasoned that successful militayy
operations require planning for mobilization. ~

Another problem posed in connection with the reference populution was the
kind of sample whioch would be representative of the total potential military
population. Was it nocessary to do 8 complete sampling of the entire civiliun
population, or could use be made of the previous military population for whioh
duta were already availsble? .fter very considerable disoussion and careful
consideration of the points of view of the mathematical stutisticlans and the

- experts on sampling in other Government agencies, as well as in the military,
it vas decided to use the group of more than eleven million men in the Armed
Yoroes as of December 19uLL as the reference population in oxrder to provide a
msaningful bage for scores obtained on the improved alternate form of the
mental soreening test., It should be pointed out that this reference population
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includes only men who were found acceptable for military service and there-
fore excludes an unknown percentage of the male population of selective service
age. However, World War 11 soreening test atandsids, especially for the period
preced ing December 1944, were so low that estimates by a number of experienced
techniclans conversant with all the data agreed that prodadly not more thun
about 4 of the mele population subject to selective service were not represented
in this reference population, It 1s this reference population that was used by
the research people to develop another scale primarily intended for a better
understanding of the raw score on the Armed Forces Qualifioatlon Teat, and for
that matter it also ylelded & better underatanding of the scores on the fore-
runners of the Armed Forces Gualification Teat., Careful consideration was
given of the advantagea of standard scores in general and the varioua specific
standard score scales used by each of the Services In partioular, 1t was con-
cluded that the scores on the Armed Forces ualification Teat should be exiresased
in percentiles, and & policy decision to this effect was made by the lersonnel
Polioy Board, The research technlclans recommended this policy In the bellef
that personnel policy mekers, operating people, and the Congrees would more
readily Zollow the meaning of any score iun relation to this broad military
population base If expressed in percentiliee than in any of the standard acore
systems then In use., It ls of cowrse obvious that all of the percentile
scores can be translatsd into any partioular standarxd score aystem used by any
Service,

Perhape our greatest need for clarification is a standaxdization acale
which would enable one to provide eatimstes of rejection rates with different
cutoff scores on any of the screening testa for various comditions., It i
readily admitted that the percentile scale based on the total military population
will not provide & very effective eatimate for that purpose since in many cuses
vhere rejection rates seem to radlcally vary from what le anticipated, 1t
twrns out that the particulsar group on which the rejection rate is computed
is not at all representative of the reference population on which the test
wae standardized., In such casee the dlastribut!ou of scores will vary wildely
from that characteristic of the total reference population, It should be
emphasized that the percentile scule based on the standardization technlque
in which the broad military population serves &s the relerence base la not
englueered to yleld precise estimates of rejection ratea., It s wy proposal
that we entertain the development of an additional staudardization scale which
will attempt to reflect more adeguately the distridbution of the speoific
populations that we may be concerned with during any one period, For example,
with respect to AFNT-3 and -4 1t may be desirable to secure, after ita lntro-
duction, additional standard scales bused on selective service reglestranta
forvarded for examination over a period of time, Such scales, which could
be called user scaleas, could then be uwsed to forecast rejection rates for
such populations. If these populationa would remain sufficlently constant
during specified extended periodes, such as peacetime periods or partial
mobilization periods, better estimates could then be made of rejection rates
with different cutoff scores for such periods. Here again the sthod used for
collecting these data and the kind of sample that is selected ls of utmost
fmportance in furnishing such estimates. Iowever, it should be stressed that
the stadility of equivalent scores is likely to be far greater than the ata-
bility of rejection rates under any condition.
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Related to thls generel question of rejection rate, It ls sometimes
pointed out that & test ls not sdequate because it falls too many people,
We bave alresdy said that chls may result from the level at which the cutoff
score was set or from the neture of the group to which the teet 1s applied,
or both, The current standerdization percentile scale does not provide &
preclise basis for estimating rejection rates. If such estimates are required,
an additional stwdariization scale based on the particular input examinee
population to which the test is to be appllied would have to be provided,
Such an additional scale for thle purpose was proposed earlier.

Another sowrce of much operating difficulty is the fact that the
motivations of test adminjstrators and those taking tests are subject to
marked variations depending on the adminlstrative consequences of the teat
scores. These variutions can be readily illustreted by this chart., (Chart 2).
fou will notice thet there are marked deviations of the operational test
results from those obtained under conditions usually prevailing when tests
are standardized., This problem has received considerable attention by the
operating and the research people., Some of the steps that have been taken,
including the placing of personnel psychologlsts in the various Armed Forces
Exunining Stations, seem to heve resulted in & marked laprovement on that
polnt, This chart (Chart 3) baged on date gathered from ome of the large
examing stations ls an example of the kind of operational lmprovement that
is posaible,

Another important question in connection with the standaxdization
population involves its composition with respect to enliste2s and inductees.
Will norms besed on an enlistee population be applicable to inductees and
vice versa? Or will norms based on & specified composition of inductees
and enlistees be applicable to an examinee population in which the ratio
of enlistees to Inductees changes? It is possible that there may be greater
motivation on the part of enlistees than inductees to do better on the
screening test - although this difference may be less in times of war when
public desire to serve is aroused, Tuils difference in performence will not
affect equivalences of scores appreciably, since it is reasonuble to expect
fairly consistent performance oun the reference test and the new test within

the seme testing seassion.

However, in the standariizetion methods which are aimed to yileld
estimmtes of rejection rates, differences in motivation for enlistees and
inductees complicate the problem., The proportion of enlistees varies from
time to time, which would meke the total enlistee-inductee rejection rate
vary accordingly. In order to minimize the effect of this periodic variation,
gtandardization would have to be accomplished separately on an enlistee
applicant population, and & pre-inductee population., Data describing the
test score distributions of each of these populatlions would have to be
gathered over a long enough time period to minimize periodic fluctations.
Different cutoff scores, then, mey have to be set for enlistees and inductees,

The extent of this difference in enlistees and inductees 1s not known
at present. Therefore, the necessity for considering the two grcups separately
in standardization cannot be determined. It 1s true, however, that differential
treatment will considerably complicate the standerdization process. Iurther
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research on possible differencee in performance as affected by motivation
should be conducted before any attempt 1s made to consider these groups
geparately in standarxdization,

In summary, it is my recommendation that when we concern ourselves
with the standardization of paychological ecreening instruments of the
Armed Forves that we keep the obJectives clearly in mind and consider the
poasidbility of various types of standardization to meet these objeotives.
This is especially significant when one considers the difference in cost for
the various possible methods that oould be used, For the next forms of the
Armed Forces Qualification Teat, it is my bellef that equivalences and
percentiles can again be established as they were before, but that in addition
ve should consider securing a scale which will serve as a better basis for
estimting rejection rates at various cutoff points for the varioue populations

- under the conditions anticipated.
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Chart 1.
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