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FOREWORD o !

‘ .’v, T ‘ - ., R L . . L/; RS E

. The high cost of a‘ttrit'.i\dil it the all volunteer force led to the
development in all military ¥ervices of attrition screening instruments.
The Army's Military Applicant Profile (MAP), based on more than .twenty _

'years of research, has been used since July 1979 to screen 17-year-old male
non high school graduates. The attrition rate of this group is now equiv—

alent to that of (unscreened) 18-20-year-old male nongraduates.

The question arose as to whether MAP would be. effective for older

applicants as well. In answering the question of MAP validity for different
ages; the influence of education level was also explored. ‘The results show
that MAP is an effective predictor of attrition for nongraduates of all *

ages and races; but that it is .less effective for predicting attritfon of
high school graduates. ' '
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VALIDITY OF THE MILITARY APPLICANT PROFILE (MAP) FOR PREDICTING EARLY :
ATTRITION IN DIFFERENT EDUCATIONAL, AGE,.AND RACIAL SUBGROUPS L
EXECUTIVE SUMMARY

R 4

RS
5 : oL -
. e

' Requirement: B S { : -

~_ The purpose of this resegrch was to determine the extent t which MAP
" 1s a valid screening device for attritdon for older male non-high-school-
graduate applicants for Army service: The MAP is currently used to screen

17-year-old male .nongraduates.

Procedure! r | - T
- . T . I
The 1976-77 fecruft data base provided the only available data across

age, education, and race groupse. Chi-square analyses gtwo—way and multi= . §
variate) vere used to evaluate the effects of MAP and three demographic e
_~23?1&5123;(educgttﬂn;giﬁézfﬁﬁﬂ;iihé)“ﬁﬁ_ittritiﬁn_(iiX?mnn:h~atay-ian?ééé—3:;~““~"“ ot
{ , . .
Findings: . . - _ | |

MAP scores predicted attrition equally well for all age groups and ~

both graduates and nongraduates: The lower overall attritionm rate for

graduates minimizes the utility for reducing attrition with this group.
Its use for any age group of nongraduate males of either race is supported
by these data and analyses. i

| N .
. Utilization of Findings: = . - , o
 This report vas prepared for the use by the Army in determining hav

MAP should be used as a screbning device for nongraduaté male applicants.
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INTRODUCTION
}

ﬂ Attrition refers to a soldier's leaving active duty prior.to the exgegtggﬁf

completion of his or her contractual tour of duty; such attrition is a seriocus

problem for the Army. By the time a soldier has completed advanced individual

training the Army has invested an estimated $10,000 in recruiting, training and-

support costs (McCormell & McNichols, 1979): The individual Ims invested several
months of his/her 1ife as well. Efforts to preserve these investments have 'a long .
history in military behavioral research (Plag, 1964; Bell, Bolin & Houston, 1974;

Bell & Holz, 1975, Bell & Houﬂtm, 1976)

Cognitive ability tests such as the Armed. Services Vooational Aptitude mttery
(ASVAB) are not generally predictive of motivationd] attrition but blographical
questionnaires have been more successful. The self-description technique has

been adapted to a wide variety of military screening and selectlion topics for
prediction of* job performance as well as for attrition. One such instrument is

the Military Appiicant Profile (MAP), an autoblographical ‘information

questionnaire comprised of.60 items relating to the respondent's family, .

academic and work experience, athletic/physical competence, self-concept, and

social style/ﬁrf:iéifséfiéﬁ. "MAP was developed from Army Research Institute

- {ARI) research in military® delinquency dating back to the Korean War (Carleton,
"Burke, Klieger & Drucker, 1957, -Johnson & Xotula, 1958). . ,

a IInitially, welghts were é.ssigned to certain items of biographic mromation.
- These were combined with aptitude test results to yleld a .-"whole person" score.
The higher the score, the better the predicted chidnces for adjustment and 5

completing Initdal Entry .Training. —The biographic information was_age;_
‘education, and record of prior civil court condiction (Seeley, 1978). In the

-next research step, a personal history questicmnaire was added to the MAP.. The

‘Early Experience Questiommaire (EEQ) inquired abdut prior civilian activities
such as community and extra-curricular school activities, participation in

) - sports, reasons for dropping out of school, personal activities and civilian job

experience (Bell, Kristiansen & Seeley, 1974). At this point in the development

of a sultable screening device, the decision was made by the Army to emphasize

the predictiort of attrition among the highest risk group, the high school non
graduate. Items most predictive of- attrition in non graduates were colleoted

¢. - and formed the basis of the current MAP, Forms 4A and 4B. MAP has been used
. operationally since July, 1979 to screen 17 year 6ld male high school non - _
2 - graduates. Such selection appears to have reduced attrition for this group ﬁ'om

' 20% t;’o 14% at the six-month point of service {Erwin, 1982).

Because of the MAP'B reeent suceess with the younger ‘male mn graduéte gr'oup,
expanding its use to clder applicants had been proposed previously.. & report

. upon which to base a policy decision was required during 1982. The purpose of .

this paper was to evaluate whether the prediction of attrition from MAP scores

was confoundéd by education, race or age variables. The earlier research

conducted during the developmental stages of MAP (Erwim & Herring, 1977; Fra.rik &

ll'he assistance of Frances _Grafton and Betty Teevan in conpletmg many &£ these
... amalyses was invaluable. Further, John Mellinger, Larry Hanser; and Joyce
. Shields provided many useful comnents and suggestions in. _shaping the data
analyses and interpretation. Finally, Dean Ball provided countless drafts of
~ these pages exhibiting extraordinary persistepce and adaptability. The as-
sistance of each of these contributors is gratefully dcknowledged.




Erwin, 1978) did not completely address these specific comparisons.. A more
recent, -more extenslve data collection using new and existing forms of MAP has ..
this group;/had not become available

been iriitiated. However, aftrition data for th > \ ,
at the time of this report. Consequently, the data compiled by Erwin & Herring in

1976~77 from Army recruits were reanalyzed to address ‘thé present concerns about_

age, education; and race effects o prediction of attrition, and provide a report

in 1982. _‘ | - _
The use of any selection procedure should provide benefits which exceed the

t

r

costs of operation. Expectancy tables typically display the benefits bf a given
persanel procedure by incorporating fagse negative rates. TFor example, the
estimated savings attributable to_using MAP as & selection procedure for 17 year

o1d male non greduates between July, 1979, through September, 1981, are over
sixteen million dollars: The costs of testing all members of this group with _

.. MAP and or recruiting additional applicants to replace those screened out by MAP

" heed td be subtracted from the estimated savings to produce the net gain (or

loss) of using MAP. Wnile the latter costs are not known with precision; it 1s

- probably true that they are less than the estimated savingss |
z . . | | o b . R 1 ) .

Subjects and Procedure ¢
' fhe subjects were 4,282 male Army enlistees to whom MAP instruments were = .
administered between Novémber, 1976, and February, 1977, ‘and for whom attrition

e aviiiable. MAP dats were collected st Reception Stations after

- soldiers: had erilisted in the Army and were useq for research pyrposes only, not

to select or screen enlistees in any way. _ Attrition data reflgcted whether. the .
soldiers were still in the Army 180 days after entéring activé duty, or had left
. for Mfallure to adapt" reasons. .Reasons such as lack of motiyation, failure to
. meet physical standards .(non medical), and discharges for marginal performance
were considered relevant. Soldiers who were discharged, for medical, hardship;
or related reasas were excluded from the sample. Subjects were classified. .
into subgroups for the age and education analyses. Those who had earned high

..school diplomas were considered graduates (n=1999); those who had not were

const dered nongraduates (n=2279). Those who had earned Gehersl Equivalency

Diplomas (GED) were consldered rongraduates, consistent ¥ith current Army

" policys TFor four individuals, ‘education status was not known. Subjects were

grouped into four age groups (17-year-olds, 18-year-olds, 19=20=year olds, and « .- .

those 21 and oder) and into one of two race groups, biacks_(n=1105) and whites
(n=2816): There were 357 who were classified as Hispanie (235), other "(105), or;
UnNKrown. ' - S : _, . i T

Multivariate Analyses o | o ey
Multivariate chi-square analyses were used to evaluate the extent to which the

relationship between attrition rate and MAP score differed as a function of
education level, age; and race. 'The multivariate.chi-square analyses used . .

Jog-linear estimation ol expected frequencies, and provided

Tor nomnal deperdent variable data*such as attrition/ron attrition, ‘results .-
allowing interpretation of main effects and interactions of indeperdent. .= = ... ..
variables 1ike those possible with analysis of variarice (ANOVA). A significant

%2 Tor attrition x MAP score is somewhat analogous to a significant ANOVA main

effect of MAP; while a sigﬁfic_aﬁf attrition x MAP x education %2 is somewhat

results which yiéld; .



A

gnalogous to a significant ANOVA interaction of MAP score with education. A

detailed discussion of the analysis techmique and the .limitations of

interpretation of its results can be found in the BHMDP manual (1981).

Attrition/Exclusion Tables

LI

To address the impact on attrition of uslrig MAP, tables were prepared to provide

attrition rate and exclusion rate information as-a function of possible MAP cut

scores. :Cut scores were defined as scores below which an individual would be

excluded from service. Exclus
would be excluded with MAP sco

uston rate was defined as the percent of people who-

res below a particular cut score, while attrition

rate was defined as the percent of people who would not be excluded by a

‘particular cut Score but who would attrite. The tables were_prepared using

actual data from the 4279 male enlistees in the sample.

?

' " of the. 4,278 enlistees in the sample, 621 (14.5%) had left the Afmy prior to

N

e

completing 180 days service for failure to adapt. .A frequency table was

developed, showing aptrition rate as a functlon of MAP score, for all the

soldlers in the sampie. These data are jllustrated in Figure 1, which clearly

shows the-strong relationship between attrition rate and MAP scores (x =317,

dr=6, p<.001). /-

 Multivariate chi-square analyses werexiﬁed to evaluate the extent to which: the

" pelationship of attrition rate and MAP score differed as a function of

education; "age; and race.

nineteen/and twenty-year ol

-4

4

Although the total sample size appeared to be largs,

'« more than three variables at a time resulted in unacceptably low

cell frequgncies, with consequent uninterpretable results. For example, for the

graduates; there are T3 seventeen-year-olds, 537 eighteen-year-olds; 793 .

ds, and 596 subjects aged 21 or older. For the non

there were 933 seventeeryear-olds, 565 eighteen-year-olds, 482

nineteeh and twenty-year—olds and 299 subjects aged 21 or otder. Race

subgroGps of 1105 blacks and 2816 whites became very small when further divided

by edlcation, age,.and attrition variables. This prevented the execution of a

complete "factorial" analysis.
ordér, evaluating the contingenci

Consequently, analyses were executed in loglcal

as between attrition, MAP, and one other

vapiable only. First;—the attrition x MAP x education, analysis was conducted,

yyelding both a strong attrition x MAP relatjonship (x =199k, df=3, p<:001); a

frong attrition x education relationship (x =56.4 , df é>},;p<5001);.gﬁd_a

honsignificant attrition x MAP x éaaéatibh;ﬁélationship (x = 134  df=3,. " -

/p>.100). The strong attrition x education relationship indicated that for

V*WEB}diéEB with the same MAP score, a different attrition rate would be expected

for graduates and non graduates. Therefore, graduates and non graduates would
have to be treated-separatel

/  have to y in any use of MAP.in personnel decislons based on
. "predicted attrition. ‘The pelationshlp between attrition rate and MAP score is

shown in Figure 2’f6¢fgraduates.ana;nqnfgraduétés separately. So few graduates

L]

"% scored in .the 30-39 point range ori MAP that the empirical relationship between

MAP score and attrition bﬁﬁ been drawn ta begin at the 40-U49 point interval for

- gradustes. - .

-

b
L



PERCENT| ATTRITION

bl 30-39 40-49 50-59 60-69 70-79 80-89 S
A R e : . .

o : ' 0 ' :
Figure 1. Percent attrition as s function of MAP score for total 1976-77
enlistee sample. ; ~




PERCENT/ ATTRITION

Nongraduates

» Graduates

N _
v v v B v v

30-39 40-49 - 50-59 60-69  70-79  80-89
MAP SCORE
Figure 2. Percent attrition as a function of MAP score separately for

high school graduates and nongraduates, for 1976-77 enlistee
sample. . S :
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. Because of~the differential impact of education, Separate analyses were used to .

" T gxamine attrition x MAP X race relationships for graduates (N=1999)-and mon- oo
graduates (N=2280):—~ For graduates the attrition x MAP relationship was

" 's = 2.47 and 1.78, df's=1 and 3, p's>:100;

signiffcant (x¥°=33:48, df=3, p<.001), but the attrition x race, and attrition x o
race x MAP relatlonships were not (€ ; 1o
respectively). A parallel analysis for nom, graduate data yielded-a much larger,

significant attrition x MAP rejationship (X = 138.60, df=3, p<.001) and  »
nonsignificant attrition X race and attrition x race x MAP relationships (x =.39
and 1.98, df's = 1 and 3, p's>:100): These analyses showed that while there was
a significant relationshlp between
and for non graduates; there was rx
education subgroup.

'\N\

AP scores and attrition rate; for graduates
significant effect of race on either

Last, attrition x MAP x age analyses werg conducted to determine whether the

attrition x MAP relationships differed by age group. Analyses were again o
conducted separately for gradyates and non graduates. The analysis for . '
graduates ylelded a significant attrition x MAP relationship ( X=38.95, df=3,
p<.001) and nonsignificant relationships for attrition x age, and for attrition

x agefxrmgffﬁjff§§55§§;§ﬁd 13.49, daf's=3 and 9, p's>.100, respectively). The
same relationships were found with the analysis of non graduate data. The

attrition x MAP relation was sigrificant (¥ =163.79, Af=3, p<.001) while
attrition x age and attrition x age x MAP were not (X 's=4.53 and 5.24, df's =3.
.and 9, p's>.100.) Because sample sizes differed slightly bepween analyses using
\>Fhe different sets of thyee variables, slightly different ' were produced, For
Jexample, for graduates x =38.95 for the attrition x MAP relationship in the
attrition x MAP x age analysis, but X =33.48 for the same attrition x MAP
relationship in the attfition x MAP x race analysis.

Attrition/Exclusion Tables -
The purpose of this section 1s to.address the potential impact on attrition

rates expected with the use of MAP. Previous analyses showed that MAP scores

were significantly related to attrition rate and that the attrition levels

associated with MAP scores differed significantly for graduates and non

graduates, necessitating separate treatment of MAP scores for graduates and non
graduastes. Neither the race nor the age variable moderated the attrition x MAP

relationships for either educational group. i
Wnile these {indings demonstrated the relatichships between MAP and attrition,
they provided no direct information about how policymakers could use a MAP score

to reduce attrition. Table 1 was prepared to demonstrate the expected attrition-
and exclusion rates for graduates and non graduates at specified MAP. scores.
. For example, if a cutscore of 58 were set for non graduates; then 21% of these
t applicants would be excluded. Attrition rates for those who were accepted would
. be 15%. Seen from a different perspective, if one wished to reduce attrition to
15% for non graduates, then the table would show that a MAP cut score of 58 ]
would be needed, and an exclusion rate of 21% would result. Observation of the .~

values in the table suggests that while marked shifts in attrition rate can _

result from changes in MAP cut scores for non graduates, there would be little

impact for graduates:
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Military Applicant Profile (MAP)
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e DISOUSSION. . . . .
i The aralyses presented were designed to address the applicability of MAP to-
: various educational, age, and racial subgroups of the initial MAP validation

sample, and to evaluate possible cut scores for those subgroups.” Initial

analyses illustrated the strong relationship of MAP scores to attrition for the
showed that MAP scores, and hence

overall group. The second set of 1 yses

attrition, were a function of high sthool graduation status. Further, MAP x

attrition relationships did-not differ significantly across age or race when the

tWo education groups were considered separately. Consequently, MAP appeared to
be a valid and appropriate predictor of attritiom rate for both race groups and
all four age groups vhen graduates and non graduates were evaluated separapely.
The third set.gffgggiygéé'bﬁéﬁidéd,distributionsggpg@ which to make decisions.

about MAP cut scores for usé in attenuating attrition. A table was provided to
indicate the relationship-between cut score, exclusion rate, ‘and attrition rate
selected. For example; for non graduates; if an attrition-rate-of 13% of .thpse

selected vere desired, a cut score of 66 would be required while 46% of those
tested would be excluded. If a higher attrition rate of 15% were. acceptable; a

cut score of 58 would be used, yielding an exclusion rate of 21% in this non
graduate sample. ‘ . L o ] - _ o -

Several cautions are required in interpreting these data. First, these data _
were collected in a research context. ‘Motivations; perceptions, or procedures

may be different in an operational enviromment, causing uninown shifts in
aistributions of exclusion and attrition rates. A lower exclusion rate than

that shown 1s known to exist for the 17 year old non graduates for whan MAP is

, currently in operational use. Second, these data are five to six years old.

Today's youth, farther from the Viet Nam era and in a different economic climdte,

may respord somewhat differently, with different MAP-attrition relationships. '
Third, today's youth entering the Army are likely to have somevhat different
demographic characteristics from entistees in 1976-77. .Fourth, while the

overall sample is large, the sizes of the subgroups are rot: This could yleld !t .

Variations between those distributfons shown and the actual population .

distributions. Fifth, it was with these data that the operational MAP keys were
developed ard hence:the validity may be somewhat inflated due to chance factors.

Any apptication of this key to a different group is likely to have somewhat R
C { . .

reduced validity.
o _ P B . . Wﬁfp,fﬁ B
These 1976~77 dafa show that, attrition rates as a functlon of MAP scores of male

Army applicants are quite different for high school graduates and non _graduates,
but are essentially the same for different race and age groups. FBased on these - )
 data, the 1979 policy decision to require minimal MAP scores from 17 year-old
non graduates was technically sound. Further, the data indicate the requirement
‘may properly be extended to additional ages.of the non graduate group. Glven _

the low attrition rate for graduates, use of MAP for these personnel appea

rs to
be urwarranted. o ; L7

: . e o ;;;A*~\ﬁj;\f””§{;—,x-f
Usirg these data #s a basis for a policy decision tosextend: the operational

requtFement of MAP to different ages of non graduates should be carefully

ranitored. Verification based on the 1982 data collection is regyired. The |

reports -of these data will be available in late 1983. .
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