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THE MEASUREMENT AND UTILIZA-

TION OF BRAIN POWER IN 


THE ARMY1 

History of Psychological #ervice.-The 

psych~ologis~tsof America, of whom upwcard 
of .two hundred served in the Army or 
Navy, 'have rendered oonspicuously impor- 
.tiant assistance to (the government in or-
gamizini an efficient fighting maahine. 
Chielf among the civilian ,agencies respon- 
sible for the development o~f this new and 
unexpeatedly significant variety of service 
are the Arneri~clan Psgrchoilogioab Amo~cbtion 
'and the Psylcho~lo~gy Committee 'of 'the Na-
tional Research C'ouncii. Nearly a s'core of 
commibteee 'or eubcommittees of these lor- 
ganizations functioned during the militiary 
mergen'cy. 

Within the Army three principal groupa 
of p.sych~~!~ogis~ts oneappear: attached to 
the Office of The Adjutaat Gener:al of the 
Army (s~pecificallly known 'as the Coanmit- 
tee Ion CPass~ification of Pers'onnel in the 
Army), (another inr th,e Offilce of the Sur- 
geon een'eral 'of :the Army (known as the 
Divis'ion af Ps;t:chology of the Medical De-
p~artmeut), and a third in h e  Division of 
Military Aeronautics (the P,syichlologi~cal 
Seotion of the Med5,cal Research Board). 
Adbhough the seve13al tasks of (these groups 
of psychologislts differed markedly, the pri-
mary ,pur?pose of each was the increase of 
mi'litary efficiency through improved pllace- 
ment wimth respect alike to oocupati~on~lll rand 
mlental claxdfi,catiolns. 

1 Publi~he~dwith the approval of the Surgeon-
General of the Amy, from *he Sectlon of Psyohol-
agy, Offiee of the Surgeon-General, Major Robert 
Id. Yerkes, Ohief. 
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Psych~lo~gicdservice was rendered also 
to the foll,owing divisions or 4depantments in 
addition to tbos'e named above: (1) the 
Mopale Branch (of ,the General Sbaff, (2) 
the Division of M'ilitary Intelligenw, (3)  
th,e Commibtee on E,duaation and Special 
Training of the War Department, and (4) 
the Chemi,cd Warfare S e r ~ i c e . ~  

Eai~Iy in the emergency it became clear 
to psychologists 'in the militiary service ,thlat 
the fundamental psychological prob1,em of 
the 'a,rmy is one of placement land that the 
mlolst im,portant service psychologisits could 
possibly render would b'e to assiat in so as- 
signing every soldier th'xt his mental (as 
well as phyeical) ability should be ~lrsed to 
ad~antage. I t  wa8 assumed by the psycho- 
logical personnel that intelligence, .al,ertness, 
tbe will ito win, enthusiasm, faith, courage 
and leadership are even more important 
than ,are physical strength and endurance, 
and &at this fact must be slcientifioally 
reckoned with wherever (a strong milit,ary 
organization is tio be built quickly. Very 
prompitly it became the recognized purpose 
of anmy psychol'ogists .to assist in winning 
,the war by the slci,entific utilization of brain 
power. The achievement of ,this punpose 
necessitated the preparation of special 
methlods of mental measurement in order 
thdt recruits should be properly classified 
for elimirllatioin or assignment to military 
training. 

The ar~my, at first naturally and wilsely 

2 For ,the United States Navy serviceaible meth- 
ods of selecting, placing and training gunners, lis- 
teners and lookouts were devised and developed hy 
Lieutenant Commander Raymond Dodge. The 
methods prepared by Dr. Dodge as well as ceriain 
instruments deaigned by him for naval use have 
been extensively and profitably used, and the ap- 
poi~utment of this psycholagist aw Lieutenant Com- 
mander in the Naval Reserve is & once a fitting 
recognition of his practical service and an indiea- 
tion of the appreciation of his work by the officers 
with whom he has been associated. 

skeptical concerning the practical values of 
psychological service and inclined to antici- 
patie research instead of service, shortly 
achieved la new point of view and opinion. 
Skeplticislm was replaced in Borne direotiom 
gradually, elsewhere rapidly, by faith in 
the pracfticability and immediate value of 
variours kinds of psychological work and 
eagerness for its conltinuation land exten- 
sion. I n  the end the psychological person- 
nel df the army was completely swamped by 
requests, demande and orders for help. 
Scores of telegrams. and letters from com- 
m~nding officers [testify to their hearty ap- 
preciation of efforts towards scientific 
piacemedt within the army and their desire 
for $the introduction or furthewace of 
psychological se~vice in various depart-
ments or onganizations. 

Skeptics, of course, still exislt and ithere 
are inevitable misunderstiandings and pre- 
judices, but the data at hanld indicate that 
at least seventy-five per cent. of the officers 
of the United States Army have been won 
by actual dernonstration of values and first 
hand acquaintance with psychological serv- 
ice to its hearty support. 

It is extremely important to emphasize 
at the outset that this article deals with 
only one of the several important lines of 
psychological military service, that, namely, 
of the Division of Psydhology of the Med- 
ical Department. 

Purposes of Mental Examining.--As 
originally conceived, psychological service 
within the Medicd Department was to as- 
sist medical officers, and especially neuro- 
psychiatric officers, in discovering and 
eliminating men who are mentally unfit 
far military duty. It appeared, prior to 
actizal trial, that reensonably well planned 
methoids of mental meas~~remlentshould 
enable psychological examiners to discover 
mentally inferior recruits as soon as they 
arrived in camp and to make suitable 
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recommendation ooncerning them to the 
med5d o£€cer. It was 'also believed that 
psychologists clould assist neuro-psyyychi-
atria& in tlhe examination of psychotic in- 
dividuals. The proposed s61e of th,e psy- 
chologist then w.as that of assistiant to the 
army wrrgeon: tihe actu,al rble, las a result 
of demontstrati~on of vadues, was that of ex- 
pert in scientific personnrel work. 

I n  interesting contrast with the original 
parpolse of mental examining, as stated 
albove, stands the following aooount of the 
puqoses $actually adhieveid by this servimce : 
(0The asslignment of intelligence 
rating to every soldier ton the basis of sys- 
tematic examination ; (2) thre designation 
and slelection of men whose superior in- 
telligence indicates th,e ,desirability of ad- 
vancement or special assignment; (3) the 
prompt, selection ,and recomime~dati~n for 
dwelopment ba,ttalions of ,men who are so 
inferior menbably as to be un~suitaible for 
regular military training; (4) the ppno-
vision of measurements of mental ability 
wlhilch &all enraIbile ,assigning ,&8cer~ b 
build crrganizatiom osf ;uniform mental 
strength or in aiccondmce wi'th ddnite 
spelcifioations cmcernintg intelligence re-
quirements; (5) th,  seIe~cti,on of men for 
various types )of milibasy duty or for spe- 
cial assignments, as for example, to miB- 
tary training schools, colleges or tec8hnical 
schooGi; (6) the provi~i,on of data for 'the 
forma*tion otf speci~al trai,ning groups within 
the regiment !or battery in order that each 
man may r.eceive inlstruction suited to his 
ability to learn; (7) the early 'discovery 
and reoommendation for elimination of 
men wh,ose intelligeace is so inferior thmat 
they .can nlot be used $0 advantage in any 
line of military service. 

Although it originally seemeld that psy- 
chological examining naturdly belonged in 
the Medioal D e p ~ a r t m ~ t  ob the A m y  an'd 
would there prove mlost useful, it sub-

sequently became evi,dent that this is not 
true beeawe the service rendered by psy- 
chological examiners is only in part msd- 
ileal in itrsl relations ,and values. In  the 
main its si,gnificance relates to .pla,cement 
,and its natunal affiliakion is with military 
personmel. For practi~ea1.l~ well as logicla1 
reasons it mould doubtless 'have been wiser 
bad the service of the Division 02 Psychol- 
ogy been associated from th'e first with 
th.at of the Oomnittee on Classification d 
Personnel in the Army, so that the psy- 
chological as well as occupatiio'nal, educla- 
tion.al and molther important data: might 
have lbseen #assembled by a single military 
agency and pramptly rendered available 
for use in clomecltion with the ~msignment 
of recruits. Tthus also thk organizati,on of 
a speci,al branch of the General Staff or of 
a Persloanel Section of the Adijutant Gen- 
eral's Office to deal with varie'd problems 
.of unlilibary personnel might hav,e been 
ba,stened and otherwise facilibated and the 
utilizatimoni of brain powel; ,as contrasted 
with man power in the ondinmy sense 
rendered mo.l.ie satisftactory early in the 
emergency. 

Metho& of Measuring Intelligence.-Tho 
committee of psychol;ogists originally or-
ganizeid to prepare and test meth'ods of 
psychological {examining for the army 
promptly fdeeisded that i t  wouEd be desir- 
alble 40 examine all recruib in order to 
provide an intelligence rating for every 
soldier. This decisiton necessitat,etd the de- 
velopment of imetholds which could be ad-
minti~tere'd to relatively large groups and 
in ad~dition the selection of procedures 
whi~eh ~coubd be used for bhe more careful 
examination of indivi4duls. 

Mo~s~ the metholds which were recom- 
m.ended to the military authorities in tihe 
wmmer ol£ 1917 have since bhat time been 
reipeatiedly revisead and improved in the 
light of results. The p~olcedrures finally 
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adopted and in use throughout tlze army 
during the past few months differ radically 
from those originally reco~mmended. They 
may be described summarily as follo~w~: 

There are Pour principal systerns or 
stiages in the examinstion. First c m e s  
tlhe procedure of segregation, by rneaus of 
which the original group, which may, if 
examining roorns perrnit, include as many 
as five liuridred men, is split into two sub- 
groups; (a) the literates, ,men who can 
spealr and read English fairly well, and 
( 6 )  the illiterates, Inen \~?\ilrclare relatively 
unfarriiliar with thle English language. 
Thew two groups must necessarily be 
tr-eated slo~liewhat dilreuently, therefore the 
literates are given a group examination 
known :IS Alpha, which consists of eight 
markedly difYerent ~tes~ts. This examina 
I,ion, although it requires almost no writing 
on tlre part of the subject, does demand 
facility in using written and oral ~nstruc- 
tions. The illiterate grouip is given an ex 
amination lcn~awn as Beta, which is in 
effect Alpha translated into pictoriill form. 
I n  this ~xaminizti~on pantomime and dem- 
onstration supplant written and oral in- 
structions. 

Each group esalnination requires ap-
proxin~ately fifty niir~utes. Subjects who 
fail in Alpha are ordinarily given oppor- 
tunity to improve their ratings by taking 
Beta, and sak)jects who Pail in Ifeta are 
given individual exaniination in order that 
l!liey may be know accurately and justly 
rated than in the group examination alone. 

Any particular individual may have to 
Oake one, two or t,hree of these types of 
examination, thus for example, a man of 
low grade literacy who happens to get 
into examination Alpha may also have to 
take Beta and some Porin of individual 
exam ination. 

Exarr~ir~ationpapers for both Alpha and 
Beta are scored rapildiy by the use of 

stencils and the resulting rating is 
prolnptly reported to the appropriate 
niilitary authority. 

I3y means of this system of exarninutions 
it is possible for an exanlining stall con- 
sitsting of four psychologists and a force 
of scoring clerks to exar~line nq inany as 
one thousand nlen per day. 

Every Inan examined by one or rnore of 
the procedures descrilbed is assigned a 
nu~i~ericalrating and in addition a letter 
grade which indicate his general intellec- 
tual ability or mental alertness. l'he nu-
rrierical rating is used only for statisticd 
purposes, the letter grade for practical 
rnilitary purposes. The latter alone is re- 
ported ol3dinarily to military officers anld 
reclnrded on the soldier's service record 
and qualification card. 

'I'be letter grades whioh are i n  use are 
define([ as follows: A desigaates very su-
pcrior intt>lligence; R, supe~ior  intelli- 
gence; ( ' - I - ,  high average intelligence; 
C, average intclligeince; C --, low average 
inte!ligcnce ; D, i~iferiov intelligen3ce ; D --, 
very inferior intelligcncc. The letter E 
has been reserved for the dcsigilation of 
lnen ivho1se rrrenital ability is seerl~ingly in- 
adequate for regular military duty. 

Co~n~nlissionedofficers us~ually possess anid 
obviously should possess A or H intclli-
gence. ATany excellent non-commissioned 
officers possess C or C -1- intelligence. but 
in the main this group is composed of men 
with (3 4-or I3 ratings. The great body 
of privates graides C. Men \vitl~ D or D -
intelligence are usually $low to lealrn and 
rarely gain pro~notion. Many of fbcm, 
espe&ladly the I)- indiividuals, can not 
be used to advantage in a military emer- 
gencaynhioh demands rapidfity of training. 
The results of army mental testing in-
dicate that the ma,jority of 11 -- and E 
soldiers are below ten years mental age. 
A few fall as low as three or four years. 
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The contrast ibebween A and D - in-
tellig,ence becomes impressive when i t  is 
&own that men of A intelligence h'ave the 
requisite menial ability to achieve suiperior 
releol?dis in cidlege o'r professional school, 
whereas D - individuals are rarely able 
to pass beyolnd the third or fourth grade 
of ,an elementary sdhml, however long they 
may attend. 

Reliability of Nethods.-The m,ethods of 
mental examining used in the aymy have 
been foun'd: to possees reliaibi1,ity as well .as 
practiical value whiich far  emceede~d the ex- 
pectations of the men who are responsible 
for them. Indeed, the success o'f this par- 
ticular tmetho~dol~gi,cal undertaking is a re- 
markable demoinstr,ation o'f the "fecundity 
of aggregation." It is extremely unlikely 
that any indivildual working done would 
have developed within remasonable time 
equlally valuab~le metho'& of igroup ex-
anlining. Inasmuch, #as reliability is of 
first impolrtance, v.arious measures oaf the 
validity of the army mental tests are .pre- 
sented. 

The probable error of an Alpha score is 
about five points. This is approximately 
one-eighth of the standand devirati'on of 
the scores for unselecteid solb&ers. The 
reliability coeacient of examination Alpha 
appaoximates .95. This group exatmination 
'eorrelaites with other mewures of mental 
ability as follows : (1) With officers' rat- 
ings of t h e i ~  men, .50 to .70 for the total 
Alpha sc~ore and .30 to .54 $or the separate 
tests ; (2) with Stanford-Binet m,ea,sures of 
intelligence, .SO to .90 for the total Alpha 
score and .31 to .85 for the separate tests; 
(3) with the Trabue B and C Completion 
tests eomibined, .72 for the to td  score and 
.39 ta .76 $or the se'plarate tests; (4) with 
Examination B'eta, .80; (5) with ithe >corn- 
pasite result of Alpha, Beta and Stanford. 
Binet examinations, .94; (6) in bhe ewe of 
school ehli1,dren results 09 Alplha exarnina- 

tion correlate (a) with teachers' ratings 
.67 to .82, ( b )  with school marks .50 to .60, 
(c) with S C I ~ O Y ) ~@aide location of thirteen 
and fourteen year o'ld chil.dren .75 to .91, 
(d) with age of children $3 (for soldielrs 
the oorrelation of Alpha score with ,age is 
pr;a~ctioa;llyzem). 

The Alpha ex,mination given witth 
' d o b b  the u w d  time albwance correlates 
approxi?lnai.ely .97 with the regular time 
'examinlakion. 

T'he fbllowing data indicate the reli-
ability of Examination Beta: It correlates 
withi Alpha, 30;with Sta.nfcm&Biaet, .73; 
with the ooinpo,site of Alpha, Beta and 
Stanftordt-Rinet, .915. The colrrelation of 
the separate Beta tests with the Stanford- 
Binet ranges from .47 to .63 (average .58). 
Results of Beta given wi,tih double time 
allowtan,ce correlate ,witih thbse obtained 
with bhe regular time 'allomance .95. 

For t l ~ e  several forms of indi~i~dual ex-
amination meid in %he a m y  the principal 
oorrelaitions al; present available a,re as 
fdlows : 

Resulk ~obtaine~d by repetition ,of Stan- 
forid-Binet ex.almiaation !of ~scholoJ children 
correl~ate .94 hot .97. Results of om hakf of 
the male eompared $with the other half 
correlate .94 to .96. An abbr~vvituted form 

iof the Stanfiotnd-Bi'net examinat' ion wn-
sisting 1o.f two tests per year was nsedi 
extensively in the army. The results ,of 
tihis ablbreviate~d s~eale heolrrelate .92 with 
those olbtained by uisre ,of the complete scale. 

For the Point S,oale examination the 
measures of reliability are pra~tic~ally the 
same as for the Stanford-Binet. 

A Perfo~mmce Scale examination pre-
paxeld especially for military use consisted 
of ten tests. Results for the several tests 
of the scde oolrrelate with Stanfond.-Binet 
results, .48 to .78. Five of the ten tests 
yield a total score whi,eh correlates .84 
with the Shmford-Binet score. The same 
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five tests correlate .97 with the results of 
the entire scale. 

Xummary of Results.-After preliminary 
trial i n  four cantonments psychological 
examining wae extended by the War De- 
partment to the entire army, excepting 
only field and general officers. To supply 
the requisite! personnel, a school for train- 
ing in military psychol~~gy was established 
in the Medicial Officers' Training Camp, 
For t  Oglethoqe, Georgia. Appmximately 
one hunldred officers and mom than three 
hundred enlisted men received training at  
this sahool. 

The work of mental examining was or-
ganized finally in thirty-five army training 
camprn. A grand total of 1,726,000 men 
had been given psychologicial examination 
prior to Januaiy 1, 1919. Of this num- 
ber, about 41,000 were oommissioned 
officers. Moire than 83,000 of the enlisted 
men includeid in the total had been given 
indhidual examinaition in addition to the 
group examinatilon for literates, for illit- 
erates, or both. 

Retr~veen April 27 and Novemlber 30, 
1918, 7,749 (0.5 per cent.) men were re-
ported for discharge by psychoiogical ex-
aminers 'bemuse of mental inferiority. 
The reco~rndendatio~mfor assignment to 
labor battalions because of low grade in- 
telligence, number 9,871 (0.6 + per cent.). 
For assignment to development battalions, 
in order that they miight be more care-
fully observed and given preliminary 
training to discover, if possible, ways of 
using them in the army, 9,432 (0.6 + per 
cent.) men were re~ommen~ded. 

During this same interval there were 
reported 4,744 men with mental age below 
seven years; 7,762, between seven and 
eight years; 14,566, bebween eight and 
nine years; 18,581, betmcen nine and ten 
years. This gives a total of 45,653 men 

under ten years mental age. It is ex-
tremely improbable that m m y  of these in- 
diivildruds were worth whit  it cwt the gov- 
ernment tio maintain, equip and train them 
for military service. 

The psychological rating of a man was 
reported promptly to the personnel ad-
jutant and to i~he company commander. 
I n  addition, all low grade cases and men 
exhibiting peculilarities of behavior were 
reported also to the medical officer. The 
mental rating was thus miade available for 
use in connection {with rejection or dis-
charge, the assignment of rnen to organiza- 
tions and their selection for special tasks. 
The mental ratings were used in various 
ways by comm~anding officers to increase 
the efficiency of training and to  strengthen 
organizations by improved placement. 

I t  was repeatedly stated and emphasized 
by psychologicd examinem that a man's 
viaiue to the service should not be judged 
by his intelligence alone, but tha<t instead 
temperamental characteristics, reliability, 
ability to lead and to "carry on" under 
varield conditions should be taken into ac- 
count. Even after trhe feasibility of %cur- 
ing a flairly reliable measure of' every sol- 
dier's intdligence or mental ajer6ness had 
been 'demonstrated, i t  remained uncertain 
whether these measurements would corre-
late positively with military value to a 
sufficient degree to render them useful. 
Datra which hlave become available during 
the past year settle this question definitely 
by indicating a relatively high corrylation 
between officers' judgments of military 
value and the intelligence rating. 

The various figures which follow are pre- 
sented not as a summary of the results 
of psych~bogi~na~l theexamining in ariny 
but instead a8 sam~ples of these results, the 
chief value of whiclz is to indicate bheir 
principal relationship anid practical values. 

(To be concluded.) 


