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Thu paper is ounos~~~d with the problem of .sleeting ~~
esiemttfl.e thom, the A*~~ or udsatioia and dDstrinss ithid* will

best ~l5qtAt nuv~ d.v.lapsd anpo  and squipeunt. One vehicle

for stsh scientific ulsotics is the £z~~ maneuver. Thu paper

raport. the ts ’i.la .~~~~ esd suoi --us of ~~ ~~~~

= 
and kalneticn Oroap (A~~1G) in their bolt of testing and esslanting

the organiastiom and doctrine ~~~lc~’sd dining the ~~~~~~~~ ~r.

- The activities as ocistsd with the ffi~~~ Resouross Rssesrcb Office

. iaoz to the AWiiU are rupoz’t.d in particUlar detail.

4 The lent osotion of thie piper ii a theoretical d aoinsina of

.oisstif is scan i~~ stioan z’~~erding Aiturs annsuver ti~t. and the

1• dsvUlapesst of an integrated approach to the gunsasi problem of

aslesting A~~~ orgmnisatioms and doctrines throu~ i the use of

scientific thodo.
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.5 A. #~f°!f ~~~~~~~~~~~~~~~~~~

The *—~ -~~~~~~es Zesesrob Offios wea invited to usiça 
.5

• .5 sciestific adviser, to Aa~~ p~~~ respomeible for testing the

.5 organIzation a ud doctrin. of the - stoedo field .z’~~ (IT7A) 
‘~‘

.5 ~~ s. tests i~~e .o~~~~tsd dering the POLUM *I~, BWEEOLT U, and

8A’imAP”~R asnenvere in ]951s and 1955.
.5 

Tb. ptwposs of this pepor is to describe aid/or ansljss the

.5 ~~bi of ocetruoting an sepirical t.st of the organisatics and

.5 dootrins ~~~w IMob an Az~~ unit of division or larger sims oper.

ates. £lthee this eea”r.n’~me is ceno.rned primarily with the

C ~~rgss~ of the ~~~~ vers, 8&~~~~~I, the triter believes that the

.5 t~~% 517 he $eiN’aliasd to the other ~~~ as well,
.5 Ths aoicetUio advise gives by the ~~~ RO representative

.5 did net deal pot~~ i3y with measuring tssImiquas inch as replication,

.5 ~~ sti~~~ix. deeslopeent, 3tid~~~t.l scales and so cm; it wee nor.

gsnur.l in nature, The level of .bstrsotion of the variables to be

asamwad i.e one of the central probl the Ar~~ faced In oonstrnct-

.5 
.5 

lag the 8AOwn~H test. In the sdvi~s gives in thi. ares, the
.5 .5 gesurs i dant$flc approach of identifying variables ithiob predict

fyom the abstract to the specific wee applied.

This report describes the “fgl..s sterta~ with regard to the

level of abstraction at the varisbinI to be measured during SAQ~~~ SE,

.5 5 The triter isa nat abl, to find en tboritativ. sow.. that
uqalsimed the ~~~nicg of ths tar, 117*. It ~~ varice.]y r .

.5 ported as a onnW*otion of at~~.c fts~.d ar~~ 
- a.t~pe fladd ar~~.

.5 _  - --- 5  _
.5 
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- I

(I: - 2 .
.5 

• r.oo~~~s the oowis.l given b~ the )~~ scientific adviser on

t~di pid.nt, nd dis~~~ses the level of ~~strsction that should

be nail in the future for prediott~ a to be managesbia yet accurate.
.5 Also described era the requirement., in t~ ’as of scientific and

military effort, that *i.t be fulfilled in order to replace ‘artistic

prophesies’ with accurate, scientific predictions of th. effective.

mess of verione fia]4.az’~~ crgsnl.satioe and doctrines.
-

-
.5 

5. £ppr sch Adoptid for ~~~~~~~~~~~~~~~~ Tasting

I On. central aspect of the approach to t his robi n nost

.5 be specified. Tb. approach adopted ins that the test *uld hava

to ha condeotsd in a sitiation as similar to coobat a. poasIbis, .5

lthou~ t tests can ha and often are condoot.d in.  noch acre ab..5 j str.ot setting, the approach tak en for this t. .t I. co~~~n to nest

.5 others that are adopted iii the initi.l scientific effort, in a~~
mm, ares.

The approach necessitated the construction of a t .t  cr1.. .5

ten on for the *17* field ez~~. This requirnsnt was fulfilled , in .5

I gemersi fan, b~ the £171 field ar~~ performing In SAGE8RUSU. This

-i aen.~iwe. ~~~ an ~ stra ction f ron actual cochat. Th. objective of the

testing prs~~es uiu t keep th. measurements of this field ar~~ at a.
.5 

- 

in a level of abstraction as possibl , within the adeinistrative re.

• 
qmir~~~ts them In nistence.

Parenth.tiasll , it should be said that the triter d~ee

not asm thst a áep]Iosticn of ooobat m o b  as SA(ZBRUSH is nso.. -

I C sar7 in every futur, test situation. It ins adopted in this case

I beans, at present too little is knoim about the effect. of omitting

i — I  
_ _ _ _ _  

I I
.5 _ _ _ _ _  .5
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I
.5 .3 .

C 
.5

the ven om aspects of combat. As rs Is l.azmsd gout the

of various aepsats of the field a~~ , the peripheral

asps.ts can be omitted.

• Tb, solmntific advice given to the Arap )~n ver Test and

5,alustion ~ oep (AI~5O) aonoansd the abstractIon. from eo~~at that
.5 

~~. had to ha made in constructing the test criterion. This ins a eatter

of defining the aInIaa nowit of abstraction needed for the situation

that uxisted. The advice definit ely not in t.bs ibis ~f what to
.5 abstract, it dealt with ~~~ mush to abstract and what techniques to

.5 use In the abstracting.

‘Abstnactive p100555’ is a generic tens for such activi- 
.5

.5 tias as a job analysis, task analysis, activSip analysis, test
.5 criterion building, or item d.vslopment. As used ~~ behavioral

scientists, it is a process not linit.d to formal ares. such a. traini ng, 
.5

.5 

selectIon, and leadership. It is the process widerlying the discussion

in thia peper. 
-

C. Historical Introdnatton 
- .5

1. I~neuvens, War (~~
-
~~~: and O~~.r4 Post Jz.rcises

Large-scsI. t.~t. of £r~~ ozpanis ation end doctri ne have

been oonduoted during fOur maneuvers, TRI&NOUZ*R DIVIBION (1939, .5

~oua~’ NI (19~i), BLU~~OLT (l9~k) and 8A~~~R1BH (1955). Nansuvers

az’s a particular kind of £z~~ wrcIa., as are m r  gem.. and i~oom~”d

post ~xsrcIses (CPX’s) The following rule of thi~~~~ will serv for

distinguishing ~~ ng the three types,

War ~~ es era oonduot.d ‘on paper.’ Jo troops actually 
.5

appear in the fIeldj thq are sim 1It.d ~~ wit sysbols moved on ~ 

-.5 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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terrsia map, The participants in war take the rol, of

esma.mds’s and ~~~ these wits In sesordane with their plan of

.5 battle. The d~~ es of .i alatioa of nsv wit tiius, plane, casualty

.5 anesiment, and siallar factors vetes with ths specific ian’. 
.5

OPI’s require psrtieipsnti in the fi.1d. The participants

.5 tak. their position at %‘i~1r app aspriate ocomsud posts, then plan

and issue normal instruattan for the conduct of the battle. Their

plan ~~s not cenatad by troo ps. l~~irss take Uii rol, of wits

a~~ execute the oc r—’de on ppsr. The ~~~ res return Information

to the perticipant. according to their diagnosis of what mmuid

.5 have happened if the orders had been actually sxscuted by troops
.5 in t h e fisid.

Nanmavea’s require both cansaders aid troops in Ui. field.
.5 The oo ands era axsouted by actual wit., which oo~~ inicate with

.5 

the eanander in the usual coehat fashion. I~~ ires are utilissd

for .asualip assessment and for .~~iM.trsttve decisions.

Nincuver s may utiline po~ç. as .~~l1 as a battalion or

a. large a. one or acr. field *mies. Thq may hi conducted by a

teshatsal. sersise, combat ~~~~ , or indi,I+t,1 unit, or by COIlA1~ .

Wasm ~~~ vea’s of .U ~~pes are oes*tdursd , the rats of occurr ence

Is .eva ’.l p. year . ~~~ pet ry parpoes is tnsiid nij the ~~~ wer .5

.5 
~~~~~, of sours., bring to li&it inadequacies in czgantaation or

equipment, but this is a ~~.produet of Ui. training aapsot. Jb~~ivers

invelviag vs~ large o’annlv, such field armies, simulate par.
.5 

.5 

tici of this terse by special ~~irse, as in a 011.

_
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I. ~~~ S*~~~ L~l

M~~1~$H iavnlved ~ m opposing 1$.dividon field

~~~ e. The equivalent of about five divisions was actually

presents the r steiag diWaices ~~~. slsul t.d by spaniel ~~~ire

~~~~~~~. An a~~ of over .~~an Rh ~S.n acres was os~~ isd by the

divician p~~stsally present.

The troops wire almost erenl.y divided bsteeen the

.5 ‘A esaur1 side and t).e U, S. sloe. The msnazver ins divided

into fees tactical phasess the rnti t~~ eds acumen t of the U, 5. .5

field see, the stat is phase while the U. 8. aid, built up its

.5 I~r.es, the river crossing pf attackin g U. S. Zero.. , and the

overr dng o f t h s Aggresaoraxsp by the U. 8, azsp. Tha froat
.5 

li~~ moved aIw.t 100 wiles ~wiug the U, 8. r strog rade .a,oment, .5

£ a~~er of types of miolcer tactical weapons (eSimleted) sn.

used by both sidi. dua’iag the aanse .
.5 The f~llsving emeerpt from a imanpaper article gives

of the realism of the S&O~~RU5H snver, as usU as a

brief asoawat of the action and the was of atomic weapons, .5

.5 The £Wecsor .c—-’v’.r gay, the maIn attack job to
Sled £3xtoi’no Division, Spread over a 17,000-yar d instead

of the normal l0,00D.~esd front, the creek par atrooper. marched
meriheard within emits, after Agpesaor air lamohed the var, .5
Attacking United States rs.*laohe from the rear, they moved

H

The AV.s.cr om~~~idsr sent the 11th Aimared Cavalry
Lsgiaent (light aims,) against the anap’s seate r In a mare
lslaursly athsnss. Ilaultaneoualy, a reinfors4d infantry
roptasat attacked cm the right flank 1 foUndag up an initial
tao.~~ a~~~.. carmen assault on a c :zitxstion of United

( )  States troops at a read notmast an the right .

_ _ _ _ _
_ _ _  

_ _  _
—  
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.5 
*

The Awesscr ~.~~~RherSs ala ss jd to bs a dooble
enw1 at the United Stati. 3d Infantry Division. The .5
defai~~ng pema4 v~~~~ er had .strswiisd In P4gb ~~oend
north of t)da pest. If the £g~~eseor could so~~~ess the
defe.ut ts Sate a small ares b~~~ ed by lake, and r~~~ie,
thq imald offer a good target for n atomic weapon.

Ntrsa~i1e, the £W.s.or ooensnder brought up his .5

Pseath Asusred Division from r.seovej it an atomic blow was
svsoessful in the ‘bill ices,’ the armor would be sent theo~~the gap to ~~1~it the victory. Lst.r, the S~~ and the armor
eoul.d press to~~~’d rapidly, perhaps aided by paratroop drops
to disor garda. the defenders.

The .bvi~~ £g~~esscr ~~~~~~~ also inoluded b~~ ing
nit the bridges over the Red River to trap United States
fore. . south of the str esm. Thay than weuld have to stt ~~~ta river crossing over t.aporery bridges and would again pr..

.5 sent a protitabi. stomic target.

.5 

The U. S. side’s oWi~~ defense tactics wre to
stick closely ~~ ugh with his retreating infantry to the
Aweesor forces to avoid bso~~ ag vulnerable to atomic

.5 att ack p and by oowter-attscbo with hi. First Armored Division
to oonsentzate the sua~~ a. targets for hi. 77th Special .5
Forces ~ ‘oup, possessing the 280. . atomic ca1~~n, the
Corporal st~~ o guided missile and the Nansst John rocket.

3, TestIng ~~ ing rm~wavers

Testing of organisation and doctrines was a major mission

of the tow manmivur. mentioned, though not as laportan t as trainlng o 
.5

.5 Atomic capabilities have necessitated theoretical changes in the .5

.5 

organiastion aid doctrine of th. field arsp, and these changes were

tested during the FOLL~ I IR, RLUR~0LT, and SACZBRUSB maneuvers.

Pw’th.r theoretical changes are a1rea~~ In wistenos for future

fisid armies p it i. reasonable to earns that thq also will be

test d in ms~~~vers, CPX’., or var in the near future,

. 5-  .5
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.5 

The testing duties in 5AOVR~~~U ware divided among
.5 

severs] agendas, all respomaible to the central tasti ng ..genq,

the Ar~~ Nansnv.r Testing and *nlnation ~~oup. l~wing SACRDRUSH,

the $W~~OLT and FOILC~I I~ evaluation poups continoed test. (begun in

395k) at the division love]. Tb. AlftZG conducted tests at $ field

~~~ level and below (to division) in addition to their nc’.ii~~1 super .

vision .t all testing agencies. Other testing .gendes inel~idsd the
.5 

Cembet C~evstio Research ~~oup, Off S.. of Special Weapons Develop.
.5 

aunt, and Project M,M g~~
Operation SAO~~~u8R ma. not orlgir~11y planned as a

test vehicle, The AM~~ V.. not established until a.veral aoxzthe .5

after the planning for the muver was started, and this had the 
.5

iiçortant effect of limiting the AJI7~~ to the use of testing tech.

niques id~ich did not requir. any changes in operational plans. T~~~,
.5 the testing ~ ntrol that could hi iaposed ‘me severely reduoed .

is. ~~~~ art~~~p.tion Ifl~~~~~iYe~~T•Ste

This thaou icn has been narrowsd to th. type of asnen—

.5 

yore in ithioh orgsnis.tion aid doctrine as’. aaturiafl.T changed on a
.5 

large seal., and in ~diich some kind of ..ili ical measurement of the

desirability of those changes is required. The history of such tests

is short id Ri~~RO ’s history of particip ation is even shorter . ~~~~ O

was requested to participat, in the YOLIAJ III test ., as wa, the Oper ’.~
*ti~~ Researc h Off i~~ (CR0) , end both organisations assigned rapt .-

sentatives to the tasting p’oup staff of that aan suv.r .

(
—

.5)
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The ps’tic*pstios developed into a special test of

one aspect of the ovesi.SU VV(JØ~ IS test, ithidi thq designed and

esa~~ ted ~ ‘iesri]y with ths4r sir p .oensl , ~~~~~‘s participation

took the far m of advice for designing the over all testing propun,
- ~~~ P()’s advice practical rather than thsoreticslp the ~~~‘itetra—

tie. difficulties wets esooptsd as ii~’.rent in the tests, The testing

situation ma. far from ideal, and the advic, was li’dt•d to ithat could

be soocaplished under thi unisti,ng oonditios .

1~~~RO participated .t both the BLUEBOLT and AIITBO

ecbslons in an advisory capacity during S*O~~~USH. The J~~~~ ) adviser

also served as a primary source of ocntiaii ty between the YOLL(~I PS

.5 

testing prapen and the one dsvs~op.d ~~ £PS’EU for use in SAGEBR~~IL.

Tb. depas of chang. in organiaation and doctrine was

~~~h pester in S&O~~8USB in the levels above division than had been

the a.. . in the BLUEBOLT sal 1OLI~ 1 division-sise maneuvers . Below

division level, fairly specific T~~~ shaiges wet, nods; above division

.5 
level, fair ]~’ lar ge changes in conoupt wer, made. One of the primary

changes wee the “splitting off” of the logistics system from the oper~
etione qete. above the division level In the atomic field

In contrast to the POIJ.~~I PS and BJ~~~OLT tests, specific reo~ mdstions .5

.5 far changes in TC~~ struct ur e were not r equired from the SA~~~~~~H 
.5

imaiv.rp the r.o yd~tione from that nsuver we to be more gnsrsl..

An evaluation Of the ‘separation” concept r ether than the d.tails at

its iaplu.sntation was desired. This meant that the nature of the testing
.5 

) progzun would be different fro, the POL1~~’ PS prupem.
.5 

V For further orientation of the reader, this subject is diseased later,
~ni4er the heading Tbs PriIl~ipsl £~~‘A eonoapt ’

. 5 ,  ~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~ —-- --~~~~~.--~~ -—.5 ~~~~~~~-— -~~ - -,~~~ - .5-  .5 - .5 -
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This differenc e wa, not fully appreciated chin the .5

A1~~G first started it work, and it rssultsd in the develop~~~t
iMtiaUy of a prop”aa that would have collected data too detailed

to be ad practical me, When this approach was seen to be iepr’ao~
ties], the piancers reverted to the opposite extreme; they began

oeatructing a tast which ~~ ld pro~ae Idghly abstract data The

final test was such that the data collected were somewher e between

these tarn .ztaunes. This embj.ct Ui. ~ ad~BO adviser’, role

a’. ~ sr~::1 in pester detail in section III.

This i, a brief history of Ar~~pr theory testing progra

d the part m~~~o has pleyed ii their derelojaent , Currently there .5

(
~ ) 

a’~ MdI~~ Oii.l theories dssignsd to utilis the teohuological advances 
.5

in weapons end equipasnt to p’sstest advantage. These theories are .5

dusipad in euffisiant detail to reoa’ganise the Arey. La the “hardware”
cm Witch thap are b ased coma. into production, new Arsy organisa+~to’a

.5 and doctrines will probably be tested and/or .dopted.

-:~~~~~~ has r.seaeidsd, in the ~~~~ A)~ £wiex to ~ths LJ~~ }

veport,V that futur. testing effort be focused on controlling oo~~.
.5 

t~~~n.tion factor. ~~ asni~ulation of the asnsuver conditions, rather

lien on further refinement of th. present testing techniques, ~nd%BO .5

has further r.ocem~~~ed that, in order to aoovepBab this, a testing

agei~~ be stabliahed eaveral months before the operational planning
for the maneuver begins, a t OUN*RC or Department of the Ar~ ’ level.

Th&s - idIl .11ev the testing poop time to ashe plans and reconesod
) -

~~
-. 

~~~~~~ mu table to the tIStIna praar adopted,
~~~

‘ ‘  
~~~~~~~~~ ~~~~ ~~-(~~~~T’ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ Ti*L, ~~ IJJILAD
ITwI). lith Ar~~ a.sdquarters, February 1956.

a 
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D. The 3*O~BRI~ H Testing Pro~~wa
.5 1. The Testing ~~an14..tion

.5 The SLGEflRU~ I maneuver is. originally designed to train

troops 1st the new L~~ ’A organisation and doctrine. Several month, a fter

.5 the plmming for the maneuver wa, initiated, it was decided also to

test the L~~ ’A concept. during the neuver, A t esting agen~ r (AIITFO)

is. established. It consisted of about 20 officers , primarily majors
-

~~~ 

lieutenant colonels, and one civilian scientific adviser from

~~~ R0; th. chief of the group was a colonel. This group wiU be

referred to hereafter as the nucleus group. The AIcrEG -
~~~ concerned

with te.tin~ the AWL concept. at arey, corps, and division level

U Two major subsidiary testing group., which had been in .5
existence the previous year cbiring the FOLLQ4 JIB and BUJEBOLT division- .5

sis d tests, tested the iofantry and armored divisions. .5

Shortly before the maneuver took place a new chief and

deputy chief were appointed, a brigadier general and a colonel0 .5 

.5

Shor tly after these changes th. nucleus group is. augmented by about

.5 00 officers, primarily lieutenant colonels and colonels, who functioned

as field evaluators. After the maneuver the group isa reduced to

about 25 officers, moat of whoa had beet in the original nucleus

.5 group. The additional officers were of hi#er rank than thos e of the 
.5

original group and were named as the responsible officers in prepar ing

the report of the test . When the f inalaport isa flni&ied, two months

.5 after the manmiver, the AXTEO was disbanded0 The report was submitted

to COJMRC with copies to the various Ar~~ schools and ~~~~ 0 for el~~~ ent.

—
~
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2. The *17* Concept.

The *17* ooncepte ha,. never been defined exactly.

$ar~y concept. were tried for the f~r.t time during SAQZ~~U~ R3 most

of th were advanced ‘dee ira bi.’ in atomic war end thus oats.

~~ ‘*17*’. It was the r.spoesibtlity of L1~~~ to test all
-

_ osnsepts, ~~&i cs. of the concept. applied to the p~ssent

atsnds’d.type ar~~ as well as the *17* ar~~. For instance, the

.5 accelerated dat.I.proc.ssing concept ( introduced by Project Michigan),

the integrated intelligence qs tem, and the Signal Corp. grid

oc~~~nioatione syat apply equal ly well to the *77* and to a

armies. Concepts that did not apply to the etand~rd ax~~ were the

(~) 
support c~~~and (a spsctsltsed 3o~tstioa concept), the tactical

‘Islands of Defense,’ and, to a certain extent , the extended ground .5

.5 reoonnaissanoe oonospt.

The A)~ EO was not primarily conoerned with t eating the 
.5

.5 tactical concept., Th. principal concern of it. testing program .5
.5 

isa th. support comoand concept, This is genersily the concept to

which the term ATFA refers , although any or .11 of th , other oonoepts

tested during SAG!~RUS}I isy be inoluded in a loose s.nae . (The

AIIT~~ at one ti.~ planned to prepar. more exact definitions of what

constituted ‘*17*’, but decided egainst this action when differences

.5 of opinion developed regarding whet ‘ATFA ’ w~s and wn~t it was not.
Sinos the ANTaG’s mission was to tent all new ooncept r . it was not

cru cial for this to make the d~atin otions for their report .)
U

.5 ~~~~~~~ -
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- 3. The Pri~’tpsl *17* Concept

The p~rposs of the support oo—~”d concept Ia to

relieve the toctio al c~ rs~4er of the logistical load, and also t

facilitate the flow of supplies by establishing a apecialised branch
.5- - Ibr this pinpose. The concept of spacialisation f Or this function

is not snttr.ly new; it ~~ .ats to s~~~ extent in the. tsndard ar~~,
.5 

althou~~ it is not formal or elaborate *. in the *77* army.
.5 In the *17* ar~~r a general officer is In orersud of
.5 a logistics crg*niution responsible to him ather than to tactical

oc snders at various echelons; all o o n d  that tactical o ’ — ~nd.rs

below the areq~ level exercised over logistical matters in the standard

az~~ is severed. The support ooi~~an4 ~o~~~nder is responsible to

the ez~~ (tactical) o~j ’—”~ndsr, but not to any of the latt er ’s sub.

a’~ .nates, In the *17* az~~, all c~~~and previcusly exercised by

tacticsl coss.nd.re over their support takes th. form of request.. .5

This A rTS concept is designsd to crest. a g reater flexibilit~ as well

as to provide other advantages. The flexibilit.’ is present in the

sense that the oent ralised support of the logistics oo.asnd nay be

directed toward the tactical unit in greatest need of support.

The opposite extreme is for each tactical unit to have 
.5

it. own support. This t~pe of org.nisation is Snflscible, in that
.5 support omaiot easily be shifted to the most nse~~ tactical maLt, 

.5

The support cov’aend concept is s~’ifl.u to the erUllery concept,

.5 

aocoethng to which all the centrslised artillery support can be
- shifted t the most nae~ ’ wiLt,

r 
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This bc’iaf ds.eripUon of ~~~ support onuien d concept dees

not indicate hew the concept is i.~1.Is. *.d.il and dee. not point out
.5 the imls,ixsbie aspect.. TI only describes the g~~ xsl nature of the
.5 .aswe ,* and shot it is desi ied to aooaspliah.

5. The Abstrastive Process in A~~ Tests

.5 ; 1. ~~~~HD Ad,io. ~~~~~
Althss# N—~~~i iss invited to give eci tifio advice on test

essstnsotio. ~~ ing the ~~L~~( IS, RTA~~ OLT II, and SA~~~M~ R asnewes s,

this not, str’iat3~y spesking, $ a~~~ sotivi~ in that it isa not

.5 in lbs ares of either tzsSMsg or mott,stion, moral., and leadership.

Le~vsa-, H~~~~ selent iste often construct criterion sitiatton. on

shish to test an ~~ crhasulal progrom of instruction a alnst the
,%a.~~ ,d pro~~~~. Since the ob3e.ttve of the Az~~ testing groups ~~~
to construct the nansu~~ in a form that nould ‘test ’ the *774 field

a~~ a lnst the etanderd timid are, MiaRHo scientists were presiasb3y

in a position to oontribets experience er~ advice to the testing

progres.

The dssoriptlon of Uom~~ ‘5 partlmIpstiQsi in building a

1ar —eos]a criterion is dsei~~.d to hew the large—scale criterion

building diffors from the es.ller-eosls effOrts with ibtob ~~~~D is

~/ 
See Appendix A for furthe r description.

U 
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f iliar, and to ontlino the direction which the large-scale testing

effort mist take if it is to pro’vI~e prediction. bstt.r than the

luplicit estimates of ~~perianaed Army officer .. .5

Building $ large-scale ‘test criterion’ for testing a field

.5 ; erw is of course very different fro, building a ‘test criterion’ for .5

an lnfantr~ squad in the ni&ittias defence. (his implication of this

differ ence in scope, which sheuld be carefully noted, is that in the

nIl-scale situation the civilian scienti st can absorb enough military

.5 
Information to become an ‘enp~~~ In the s~~~ ares on which he is

concentrating. Be can this me a certain o*mt of implicit skill In
— abstracting the pertinent features of the situa tion ith lob sheuld be

Included in the criterion test. ‘ .5

The civilian scientist is not likely to absorb enough of .5

the situation In which a 
~~~~~~ 

operates to use the san. implicit

process of abstracti ng the Importa nt features fOr building a large- 
-

.5

scale criterion test.

.5 2. )Isthedolo~ r fbi the Abstrac tive Process

Behavior al scientists de not have a formal asthodelogy fbi

abstract ing the import ant features of a job or task for inclusion In $ 
.5

.5 traI ning or s•lectto~ progrom. Such scientists have for years med

various abitractive processes such as task analysis, act ivity analysis,

and it dsvelo~~~nt, and on an intuitive, artistic basis t probab ly

have sans skill in this activity. Bewever, the formal thedelog for

Li accomplishing these alas l~ only In it. Infant stages.

k  ~~~~ -—-A 
_______
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.5 The proc ess is the sane as that Involved In ‘treimfer of

; ~~~~~~~~~ Tb. problea Is on. of selecting the ~~ llest nusl er of

oti~~~n clamant. between the criterion and training situations that give

the greatest aoows~~ of predi cting the acocapltst nt of one from the

other. (The ab.traotiv. process applies to the selection area,

but the nimber of element. Is general ly ~~~ller and the element.
t}enselves simpler or sore basis.)

It can thus be sean that the HualUlD adviser could advise

on an ‘artistic’ basis only . ac formal aethodulogy ~~isted fOr prs-
.5 

scrIbing the level of abstract ion to be used In dii i ilng the test

eriterion, nor were ar~ te~~~iquse avai lable for abstract ing the meet

- 
Important feature from either the oonb.t or mansuver situatiocs,

Although advice ragerding both these subj ects wes given and used, it is

.5 the thesis of this paper that oont$nued advice on this art istic level

will not contribute great ly to future Ar~~r tests of the type describ.d
.5 

here. Rather, it is held that if the contributions of behavioral .5

scientists Si. to have value, the process of abstract ing important

fastui ss (isolating variables) st be attacked directly.

.~~~~~~~~ A~~~ officers have advanced an alternative solution I
to the prob lem of task analysiss Th~ r suggest that officers be sent to

school for a year or ten In or der to equip th with the skills for

kiag such analyses. Since the problem of task analysis is so central

to this paper further ~~~inatIon of this proposal is appropriAte.

U

1
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.5 The parts of the collage ourri malus fOr scIentific .5

specialists are cloeSLy interrelated end Interdepandemtt o~~~l.tIen

.5 of the diols onrrI.cul~~ would be ueoessary bsfbr. the off sri would

.5 have the backpousd thq would used In order to atta ck their part icular

probl . On the other hand, it is possible for the A.i~~ to bring

college professor’. to the specific situation uadsr con. idsration. The
—

.5 advice the professo r would give In this sitistion ~~~ be considered as

the best lecture be can deliver on this specific subject ; as he learned

more of Uis situation his ‘lectures’ would become sore incisive. This

sore feasible than sending the officer to college, whers his

specific prcblms viii not be dealt with.
.5 
J It seems fairly aerta in that the large-scale Ar~~r testing

.5 prop ’em, milke the &1-.oale test, cannot be hand led ~ th . civilian 
.5

scientist, because he cannot analyse the fiald aray In a few months

with his present knowledge or tools. Since he cannot provide an answer

in the form of an aimlyst. of test criterion, some other solut ion nri
.5 

to be divined. More time and effort with the present approach is

recoemended ~~ the writer.

3. ImplicatIons fOr ~~~~~
The implication of this problem for 11maR10 Is that civilian

.5 scientist , ar e not failiar enough with large-scale ~~~~ opera tiosm to

give approp ria te advice for the constru ction of large-scsi. ~est-crt terIon

situations without full-time attention to the problem. Continuous contact

.5 ~~~~~~~~~~~~~~~ 
-
~~~~~~~~
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with audi operations would be needed so that scientist, could either

learn enough to isolate the pertin ent features for inclusion in a

criterion test situ*tion or develop more formal procedures through which

£~~~ officers could do this. .5

In the opinion of the writer (and aost Ar~ r officers )

civilian scientists ~‘snnot learn all there is to know about field are-

operations, and it seem. reasonable to aesuem that a piecemeal effort

in the lar g-csls tast ing area cannot produce Important Improvements

in testing programs. If this is true, only marginal Improvements can

accrue from 11maR10 ‘s effort. • S~cb aotivit~’ reinforce. the stereotype

of th , scientist as a parson concerned with unl.~ortsnt details, and

th. scientists involved liicevisø reel thq ax’s not wo*ing to good effect.

.5 
j 

This mesore’~dma indicates the complexity of a large -scale testing program,
.5 and it is intended to serve as supportive evidence for the view that the

prob~am cannot be effectively solved with a ~m~1l, piecemeal effort.

I
L)
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II. Th J’roble of ~~ca”isatIon end ~~etrIne I~~oe.d t~r 11w Weapons
and ~ a dr’w t

A. ~~amass In Ai~~ Dootrira and OryMaatlon

Pbr the first time In Mericen history, technologIcal advances

In weapons and squipue.lt hav, been continuing at an aooelerst.d rat.

after cessation of aot al mar. Often the develop~~~t. so greatly

Improve military sepabilitles that adoption of new orgenisations and

doctri ne in order to nil i~~ them Is inomabin t on the Are’. The AT?A

osnoepte represented one of those reethisturinge In organisation and

doctrine. Other changes are In th• plu ming stag. and appear lihely

to continu. far Into the future.

The rmture of the alterations that should be made is not

obvious. Tb. Ar~~ must give up certain advantages for other , when thee.
.5 changes are made, nd whether the advanta ges given up are greater or

lesser than the advantages gained is a tt.r of judg eent in sash case.

Osnersily there Is no q iantUioatien of the various outpute of the field

arap, so these j ill—nt. must be de thrceagh what vs may call the

artist ic skill of ape rianced offinex’s. It reasonable to ass~~~
that the changes In Ai~~ eonsepts will be of conside rable goitude In

a few years; as the _ weapons and squip.u, ’t end their ii.. supportive

organli atlons and doctrines increase, the Ai~~ becomes, of course , less
.5 

and less the Liup with which smp.rimiced officers are familiar. The

question of how far Into the futur e .zpericuioed officers can extrapolate

on the bas is of their experience from l%5 and 1952 should be considered

mow.

_ _ _ _  -
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Since it is of the major oonoevme of ssience, the problem

of SmW.PO3.MIOa suggests a scientific approac h. Thor. are no
.5 poimdi fOr believing that the Ai~~ situation is so imumisi that it would

not be a~j iiible to $ scientific approach of isolating, quantifying,

relating, end trspolating. The only lnuedlutsly apparent objection to
.5 such am approach is tradition—that the sictrepoistlons have a]~~~e been

.5 
on am .rtic tis basis and therefOre thq must be artistic In mature.

T, ~~~ Ij e the merits of this objection, 1st us consider a

situation In which this view previously prevailed. 1~r selecting an ~~~~~~
.5 

where vs have the advontap of the perspectiv, that camel with hindeight

ma sen ju~ e the pres ent ease. Ssrl~ pilots learned to fly without
I Instrmaente .-’b~ the seat of their pants,’ so to speak. When simple

imtr~aent. were introdused in later aircraft older pilots often

ridievied these Inetrtmein. and the younger pilots who used t~~~; the

older pilots generslly could fly the new aircraft ‘~~~~~ the seat of their

pent. ’ bettor than the yoongsr pilots could with the creda instrusen t..
.5 This ime an Instance of formal quant ificatio n of a situatio n 1~ use of

.5 
- quantifying Instr usint.. The ana1~iis of the aituat ion needed fOr flying

the sirsraft could be made ~~ the use of instriasnti or b~ an artist ic

~~ 1yei. of ~mdatinsd cuss such as 1mw hard the wind blew on the pilots

floe. We 1mev that either procedure wvoit.d,N with the advantag e going

to the ‘seat of the penis’ pilot for some t ins. Oraduafly the Instr~mamts

.5 
t~~~~ better and the airor aft pm, so o~~~lex that the pilot could no

longer get emsu~~ Informa tion from the Reeat of his pants’ to fly it.

~ 
)
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We -- have tim advantag, of perspective In j~~~~Ing th is

dtffsrsase in flying technique. We bow that In the limited fr~~ of

r,SSz,sio. of the aircraft of his day, the oldie’ pilot was correct.

vs also know that there Is no ~~~ tiom about the nesesai~ fOr

instr~~~t flying in 
~~~~~~~~~~ 

aircraft. Zn this eane. the older

pilot wes completely wrong. So it aq be with pressnt~~~ techno-

logical armies.

In most situations pertinent feature. can ho abstracted and

used to predict lb. whole situation. This is the proces. of Isolating

variables (or ‘main stflot. R, In the amalyais-of varisno s parlance ) and

tasting than fOr nersl opplioabiltt~y. Attapts to isolate variables

In lbs new Arq situation cannot be expected to yield astonishing fi~~~
for sone tine . Just u- tb, a tInn- the older’ pilot oould da a

bettor jøb th~~ the yowog Instx~~ mt flyer, the military szpsrt can
.5 

a better job, Implicitly, th can the first steps of en isolating,

quantifying propen. It is in Slot an indication of validity when

Initial scientific approaches y ield the same answer, a. exp.riano ed

milita ry judgasnt just a. it was when the instz~~~~ts b.o. good

to give the pilot lb. seas Information he was able to got

prsv*ous]y ~~ en artisti c analysis of the situation.

B. Whe a Test I. Dssirsd

The average A~~~ officer ’s conception of L i., ~O1V~t:tf’i* mP’*od

is probab’y st srts.d In th, word ‘test. ’ Tests are ge rslly used to

.5

-a



.
~~~~~~~~~~~~~~

-. 
~~~~~

. -— 
~~~~~~~~~~~~~~~ ~~

-- — -,

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

U - 

— 2 1 - .5

obtain Infoauation (at a given confidence 1.v.1) regarding the .5

desirsbI1it~ of alt.rnativesj on the average, mor e con.tidsnoe can be

placed in the results of an ~~~iricsl test then In the results of

• artistic, noni.empiriosl analyses. Since lb. results of tests have the

reputation of being correct in scientific circles, the M~~ often

dss iris test results for their problems of restz’uctming.

0. Pitfalls for’ the 1a3P~~~
.5 ~~tbrt~mate1y the statements in the preceding paragraph are

only generalization. That nijit be appropriat. for the leyman audienoej
.5 

th. scient ist knows that they are not trus In all cease. ‘Tests ” are .5

not a1i~~ s used as a means of obta4nlng Information; sometimes they are .5

.5 
Q 

ussd as a device for convincing others (toothpaste ads are an extre me

~w~~ la of this). And if a test o~nziot be adequate ly controlled, it

will not produce ny better Information than can be obtained through a
.5 

non-~~~trical analysis. In f*ot, ai~r test can be “riggsd” by selection

of Inappropriate crtteria~ The iqasu is thus In a difficult position;

.5 
I he knows that tests are “good,” but he cannot distinguish th . conditio ns

that produce valid data from tbo8e that do not. The scientist Is not

Infallible In asking thee. discrimination. either, but he has some skill

In lbs pro cess and knows some weak spots to look for0

D. The Ai~~ Dfl. a

Since they are not trained In the scientific disciplirm , Az~~
officers must be considered laymen in the matter of empirical test .0 

.5

The attitu de they any be expected to intaln Is that of any sophisticated

(
—

) •
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1q —that tests can produce better infbn~tion then non-empIrical .5

analyses, bet usl .s. the good test can be distinguish.d from the poor,
.5 too ~ith confidence ~~~ be placed In the wrong results.

.5 The Ai~~ could do the tests itself so that it would know
.5 to evaluate the result s or it could allow civil ian scientists to sake

the test s. There are reel danger. in both of these app roaches . The

civilian scient ist does not know enough about the ovsr .all swhjeet of

£~~~ warf are to aneure the proper construction of test criter ia for .5

large-scale test.. This Is likely to produce biased conclusion. to

which an inordinate vsI#t might be attached by the Arey because the 
.5

result. ar derived from ‘t.St..” On the other hand, t.stl conducted

by milita ry personnel only ax. not apt to be incisive. The abetrsotivs

pyooess of selecting the llest n~~ er of e1 ent. needed for acourate 
.5

.5 

prediction i. a crucial one in producing workable, valid tests0 This .5

skill is pert of the genera l scienti fic method and is more likely to be

.5 
aocploit.d by scientists than by £~~~ officers. 

.5

R. £ Possible Solution

The f~~UIar process of scientific validation appears to be a
.5 - solution to the problem. The validating criterion in this case would 

.5

not be actual combat but a “test criterion” which would represent
.5 combat (as described In section IV). ~~ maintaining control over the

elements In a test criterion, Arey personnel could assure teats that

.5 j wer. not biased because of the lneoip.riun oe of civilian scientists In

the subject of £r~~ man ia’.. The scientific process could coat inwe with

the production of s~~enImemtal test situatio ns, and the criter ia of these

.5 . - - - —--— --- -~~~~-- —-- -- - - -— .5 -. ---~~~
---- -•~~~ - —-- -~~~~

.5 -.-- —-- - —-.•—-— —-- ,- .- --—-—.5 . .5
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would become nor. and more abstract from the test criterion. This .5

process of abstr.cttou would Involve the Iaolatbn, paantificaticn,

relation, and eztrspolation necessary for Incisive, usable scientific 
.5

predict ions. Sot predictio ns would all have to be validated against

this ‘test criterion” at Interva ls. A~~ failure of the ezperissntal

situat ions to predict the ‘test criterion” would Indicate that some-

thing we. wrong.
.5 Of coure e, the abstract ly. procesa vould not “belong” to the

scientist; it could be accomplished only by teams of milita ry men and

scientist , work ing together. The i~~ortant point Is that by the
.5 teahelqu. of mainta ining “test criterion” situations the £r~~r can unsure

against results biased by civilian scienti sts’ Inexperi ence, and at the 
.5

.5 sass time obtain the benefit. of a scienti fic approach.

I
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~ III. Scientific Advice ~~ ‘ing the 5A(ZBRI~ II Nancuver .5

A. Am Agplicatloa of the Scientific J4ethod in SAOWJ~ U

1. Advice Regerd ing L.vel of Abstraction

After the general discussion of the need for a scientific .5

approach throug h the abstract ly. process , it may be desirable to prov ide

an ~~.mple of how advice of this ~ ‘pe ws.s offered to the ANTI) during

.5 
SA~~~R~EH. This exempl. wiU also serv , as a refer ent for the more

.5 deta iled analysis of the test criterion development, which will follow

in th. next section.

As ntioned previously, SA~~BR1~ H was planned as a train ..

log maneuver only; the AM’EO had almost no control over the establisheent .5

of the wieuv r conditions. When the ANT~.O was established it consisted

of only a IS, officers with no specific plans for conducting a test of

the ATPA field ar~~.

The ANTZO’s Initial approach was to ask the various

technical schools and combat axma schools to submit requirement, for the

test. The requirements obtained by this procedu re were generally in the
.5 form of questions, of the tjpe that the Ar~~ use’ in unit profict.nq

tests • It ma. only natural that such quest ions would be oubmitted, .5

becaus e the Ar~~r conducts this ~~pe of t.st every dty of the year.

)k~v.ver, the scope of the SAO~BR~~H test was much larger than azv tests

.5 
of a unit ’s proficiea~~j  its concern was not proftoien~ r within a unit

but how well the units worked together. Pbr instance, the concern was .5

.5 not with the tasks oonnected with vehicle mainten ance, such a. “check oil

l.~s),’ ‘tighten bolts,” or “ad3ust cable,” but with the output of the

.5 
.5 

- inte~~~oe ~~stem, ‘how ~~~~ v.h4ol.e were fixed each dq.’ 
.5

- .5 _

~ 
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The unit proftoteney approac h i~ s not wrong on theoretical
grounds; in theory, the detailed quest ions could be arranged to “add mp”
to the lzrgsr questions. If enough people bad been available to go out
and measure the deta il.s of performance with in each unit the approach
would have been appropriate, and such inlbzwatlon mould have been sore
‘factual ,” less open to difISrenos of opinion. ~~ a fIa1dumsr~y scale,
however, this kind of approach would hav, required thousands of observer s.
Ths Ih~~I) adviser therafor. advised against it and r.oo—mnded that a
more abstract imit of measurement be us.d. Here it is Important to
rememoer that explicit advice regarding a more de trable level could not
be given by a civilian scientist without an extremely detailed Az~~
background or av~ formal methods that war. suitable for ana lysing the .5
task at hand. The adviser could only suWst a sore abstract level and
e.~~~lne the produ ct of the Ar~~ officers’ implementation.

The AMT~~’s next choice .f abst ract ly. level for messuz .mwt
Involved only fir . aat egor i.s-.anbil ity, flexibility, invulnera bility,
o~~~~’~I cont rol, and f ir, power—Instead of the thousands of categories
of the unit profioten~ checks . Tb, approach *t th 1 level of abstr action

.5 
was almost decided on for the final units of measurement ; however, some
officers of the nuolsus group of ANTI) foun d that they bad difficul ty in
answer ing the questions they thmm.ely.s wrote in these abstract terms.
The problem was discussed with the RueRI ) scient ific adviser. lie advised
against the use of categories at such a high level of abstraction because

1~
- - - 
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.5 these variables had no noah]. definitions, oper ational or otherwise.

The adviser flit that the use of snob ~~~sfinsd variab les would result
in a nasa of individual interpretations ~~ field observers t hat would

.5 not “add mp’ to ~~~thing.

The dsci ion was mad, to tr y another level of abst raction

~~~~~ in. bet ~~~ the too rejected levels. The thi rd level, finally

used, was generally reIbrr.d to a. a syst approach rather than a ~~~t

approach, to distinguish It fro. the unit profioi aii~y approa ch. 5
~~st~~~

refirre d roughly to an orga nisation of the ~~ps of the Sigoal Corps or

Orduanos Corps , with a function 4ndapr’dsnt of other eystem. rath er than

to battalione, companies, etc. The unit of measurement in this approach

was in terne of the maj Or outgat of each of the system.. An outpit was

considered majo r if it went to a unit other than the one which prodnoed

it. The ou~~ut. Ithi Ob were directed ibolly against the ~~~~~~~~~~~~ war. not .5

.5 general ly measured , fOr oertain adeinistrat ive rea sons *ith will be
.5 dIscussed later. 

.5

The ou~ ,uts and iz~ nts in this approscb were o”l1.d

“pachages.’ They were quantized by the jo int conditions of who prodmoed

them and who cons~asd t h .  The term ‘padwg.” referred to services .5

(snob as maintenance) as well as to concrete items, A package was not

dependent on size or content..- that is, ~~~unt or type of ou~~ute. Nor

did it 1,i~.M exclusively on either the producer or cons~aer, bat

3oiat3~ on both.

(.5- - )
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2. lbs the Dupendent TarisbIs. ~sre Nessure~

• a. Ad.quaey of th. padcag, 
.5

Ibasuring the packages required a ju lg-i ’t by the

evaluating officers. If the jndgau*t had been mad, at a lower abstrac .

tive level (e.g., ~li-gauge level) it would have been considered highly

.5 
relIable—a “flat. ” If it bad bean at a higher level (e.g., nobility)

it would have been high ly speculative, because of the sahiguity of the

category. At the package level it was somewhere betee.n these extzwa .

The measurement of th. packages was in gross terme,
.5 because with the other large soi roas of error in the testing progrem it

was not economical to att~~~t fine discriminations in jnigaent. The

packages were juc~ .d In three dsgress.’adsquat., inadequate, or rgt nal

with respect to the Input s and outp uts of corresponding syet s in the .5

standar d .z~~.

b. Techniques fOr partisling out confounding factor.

One of the bI~~eet problem. confronting the ANTI) was

.5 
th. presence of oont~~4Iimting flotors.V The inds1..udint variable to be

investigated was the field arep organization and doctrine, and the di.

p.i~~nt variable was the ability of the various coepoi~nt ay.t.me In the .5

am field ar~~ to produce outputs that war, as adequate as those of the

standard field ar~~. The dupendent variable is. of course a function of

~~~~yous factors bee idse those under investigation , such as profioi~~ey of

A compilation of those facto rs prepared by the AIftID 7 be found
in Appendix B.

I~ /
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.5 

w end emits, adsqwaq of equi~~~~t, coning ~~~~ of forces, and 
.5

quality of ~~~lrisg. ~~~er the ~~ ‘r’ver conditiome these Important .5

variables were allowed to vary in a r ndcm fish Ion with respect to the

.5 
control group, the standard fiel d a~~~.

Since it was not adelida tra tively feasibl e to control

these coat—mating t..t.r, by holding this ocestant, the Rua~~~ adviser
.5 

.5 
recoenunded an alternative technique fOr control—a technique deelgoed to

.5 1 “partial out” the effect of the imoontrolled factor. through the 3u~~~unt

of the observers of the action. This method isa adopted fOr use In the

S&~~M~~R tests.

Tb. persons who partlal.d out the effect of the ocateni-

meting factors were senior officers (major to colonel) celled evaluators. 
.5

The evaluator. estimated what the value of the dependent variable would

have bean if such facto rs s profioIsnq and equiiaunt had been the same

as in a standerd unit operating under the s e  conditions • After making

this jud~~ent, the valistor. were required to make an additional deter-

min tion as to whether this adjus ted value of the dependent variable was

adequate, inadequate, or marginal with respect to a oorr’usponding stan dard

unit. 
.5

It was recognised that the “partialling out” technique

made the data e~~~ more subject I. perso nal factor. and thua less reliable.

lb~.ovar, the altsrnative. ao..pting the dspendsct var iable as a rapre sen-

tation of !! ~~ 
organization and duotrine while such Important factor. as

profisienep and equip,—’it were ignored—u .s certain to produce srrosi .oua

emnolesione. losing relIability was felt to be lass undssirsbl thanU

I- -~~~~~~~~~~~~~ ~~~~~-,--.- .-— -. . . - . - - ,- - 
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accepting a dat*a known to be Incorrect. Only the wet experienced

officers served as evaluators, and they only after a day of instruction

In th. use of the asthod.~/
.5 3o Other Measurlng Technique.

In addition to the evaluativ e technique two others were used0

.5 Cii. was the comparative technique, in which there was no requiresent to

.5 
partIal out th. Influenos of oontmmioatis*g factor.. The officer. who used

.5 

thi. technique were required only to compare the ad.qua~ r of the actual

p.rfor.ancee with those of stan da rd units In sim1’ta r situation s in coiabat0

Th.ee officers were genera lly part ~ioIpants in the maneuver and received

no special “schooling.” They were sent questions on vari~us ups ets of .5

the situat ion about which they wer, expected to be Informed, and were

furnished a page of instru ctions for mak ing their ju dgme~te.

.5
- The third techniqu. vu a straightforward one of recording

.5 

such data as ti_s, fr.qi.snoiee , and tenperatures0 No special group was

1 

set up to provide thin informa tion; it was obtained primarily from standard

.5 
.5 formal repor ts and jounusla developed In the normal. course of ~w~euvvr

operation s.

40 RelationshIp at the Vari ous ?leaeur ing Techniques

.5 It should be noted that even the more “factual” of th~ three

techniques did not provide a check on the more unrel iable techniques.
.5 Por instance, if an evaluator judged a certain performance “adequate” and

a comparative 3ulgs judged the sans one inadequate both judgments bad to

~ / This Instruction was provided by the }haR~) adviser.
(See Appendix C.)

4 
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.5 U
be accepted as correct. In king his 3md~~unt, the evaluator eq hav

.5 ocmsIAIsrsd the sotwel perfbr~~~ce Inadequate because of los, proficieney,

mad eq have felt that If profIoimeq had been more norm al the performenoe

would have been adequate. lie might thereibre enter “adequate” on his

ansi.r faze. The fict that the compa rativ, judge rat ed the actual pee’s.

fbz~~~ce “Inadequate” lad no relation to the evaluator’s 3w1 -mut of i~iat

it would have been if protiolsusy had been t7pioal.

Thin point was not fUl1~ grasped by all monbere of the AIITSO.

~~~~ felt that the more factual data provided a check an the loss reliable

data. The H*~~~~ adviser mad, the point easy t i s  end on one occasion

In a formal paper. (See Appendix Ii.)

5. Iar3~ Definition of Packa&,s

A procedure had to be devised Ibr selecting and dstIni*! the

ou~~it to be measured in the test. Th. RomRRD adviser recoemended that

the officers o~~~trsct a list of the objectives for each system In the

ATFA field a~~~. These objectives wer. to be broken Into subobjectives

mad s~~-schobj.ctives until the latt er were approximately the same level

of abst raction. When eo~~ of the sub -aubobj.otivss in one system were

considered to be the appr pr iat. level of abstraction they wer, used as

models by officers working on Ui. other systems. Help In determining the

apprepriate level given informally by the RueR~~ adviner. Thin

pro cedure tended to ensure complete coverage of .31 outputs that it was
-

.5 
appropriat, to aesa~ns. Having the objectives at the higher level of

abstraction made it easier to detect o issiona at lower levels.

C
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Por each sch...chobjeottve oem or sore qmastio was’s prepared

to determine the adsqusq of output by the unit involved. ((*j.ctivss

of the systems were outputs of the various subqst or emits of the

larger systems.) 
.5

One of the early tandenoiss of the qus tion writers was to “beg

I Ui. question.” An Illustration of this tanduney is such a question as

the followings “Vs o’~~~’4 control more difficult ~then unit. wars

.5 widely dispersed?” It was alrs~~ knoim.. of course, that ~~~~~~ contro l

would be more difficult, bet the units had been dispersed to Increase

in,ulnerebili~~ In this case, the question that really needed an answer

would be whsth.r adequate c o ” ’~ control was possible under audi condi.

.5 tious. The RuaRRO adviser was active In pointing out instances of this

kind.
.5 The foregoing descrIption is sommibat oversimplified; acti~1ly,

easy of th qus.tions were irr elevant and/or did ~~~ follow from the

objectives and their sub categories or implications. Also, th, level

of abstraction varied from one question to another; some questions, such
.5 

as the preceding ~~~~~~~ were In ter of the discarded categories of

aobilitp, ~n and control, fl.xibilitp , invulnerabiliby, and fire powero
.5 Although undesirable, this situation was ~~~~~eat3y one ~~ich would

develop shun Ui. questions were being prepared before the approach to the

problem was flnalised. The A3~’5G testing progiwe was on a “crash” basis;

to avoid in the future the sort of prOblem that arose, the N~~~~ adviser

reooemund.d that testing pro5.~~~s be established tour months before the

operational pl.azing.
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• C. AsgessIa~ the I4~ bi1ity of ~~ lwator’s J ’rtiis

Generally, dependent variables were esured only once by

offlosre. Ths ber of evsluatos’v .a1 d to AISTlO was not large

to provide more them measurement.

The Rem~~ adviser found no ~~ of assessing the r.1i.bIltty

of th. evaluator’s 3u~~~nt. dwing Ui. aeneuver. Aumug other things,

the sans breadth sod du$h of Assy amperisme. that went into the meking

of the jud gesnis would be required for ohadcing their relIebttIty. Ale.,

the padcagse that were measured was’s ususl]y not dlaozet.. Nest of them

were rather ooiitinmous through tIme ant the ir adequasy depended on amount

per unit tins U well as ocotant. In easy oases there was not ~~~ugh

( tim. Ifl the usmesvor to be o~~~Idsred as a “unit tins,’ especially In the 
.5 

.5

x’seiçply of taslala that sear out rathe r than being consused.

.5 .~~~~~~~~~~~~~~~ -- -- -
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I. Introdeoti.on

This section contains suggestions regarding the natars of future

test, of Ai~~ concepts. To take the suggestions out of the rea ]a of

pure opinion, certain theoretical point, are developed before the

specific suggestions ar. stated. These points will not be oem to

solantists; thay have simp~y been selected and organised In such a way
.5 that thay focus on the problem of t.sts of £z~~ concepts. To. writer

feels that the suggestions follow natural ly. If th. reader disagree.

with th.s• suggestions it should be a simpl, netter to identif y the basis

of the disagreement In the theoretical analysis.

The applications of scientific principles to the S&~~ RTEH test. .5

will be reforred to or elaborated, to provide a basis for the more
.5 

theoretical discussion as well as a demonstration of bow thee. points

apply to the relatively simple S&~~MI~ H tests.

II. Building a Test Criterion

A. IIsasurement of the~~~~ unt in a Test Criterion

3.. The matching proo s
.5 Whether a measurement or matching process is simple or

complicated, it always requires the piro.ption of a hiasn being. For

instance, to measure length, the scratches or marks on a measuring rod

are matched or compared to earks on the edge on son. other material. If

the scra tches on the rod match the nexte on the other material, according

to the peros~tion of the observer, the second material is said to be the

sate length as the distance between the rks on the rod. There ~~~ be

a~~~ “aids” to perc eption (such as optical systems), but even so, It is

1 )  still a ju~~~.nt of a h~~ n being as to whether a match has been soon.-

pUshed.

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



- 
- ‘-

~~
.--

- .5-.

—.5—--- - - - . 5 -  -___.5____ _______  -- - -.5 -—-.- - .5— —~~~ - 
.5

.5 ~~~

-

- 
.5 

— 3 5~

The aspect of the measuring process that determines the

“factualness ” of the ~1ud~~e.1t i.e the otmt of agreement from Indspeudent .5

observers that might occur in a given situation. If all observers agree

that a match has been accomplished the J udgesut 1. said to be $ ‘fact. ”

In the physical sciences measurement t.chniquse are so advanced that we

take short out. In arriv ing at the appellation “fIct”j for azample,
.5 matching achieved by on. person using an ordinary yardstick Ia usu~lly

reliable enough to be considered a “fact” for everyday usage. kwever,

the vely sate measurement would not be considered a “fact” In a situation

that required micrometer accurac y. Thus a “fact” is not absolute but .5

always relative to the ~~~unt of accura cy required in a given situatiaon4

2 Unit. of measurement
i
’— The tthing process described requires that the comparison

-

.5 

item have so.. aspect which can be measured In the ease emit as the

criterion. Pbr ‘~ ‘—ple, the term il. stren gth of a bar of st.el is not
.5 

directly measur able In t.nss of length, but we can struc ture a situatio n

• so that bar of .te.l will he responsible for an output that will give a

measure of tensile strength in t m s  of length. When a heavy weight and

a pointer are attached to the steel bar, the distance (or length) that

the pointer moves Is then an index of tens ile strength

This process involved the addition of two “systems,” the
.5 ste.l bsr system and the weight system . To. 3oint output of the.. two

syst s was in the sate unit. as the criterion , namely length . ~~
.5 psring the thsp]soa~~~t of the pointer with the length criteri on the

.5 

) 
tamsile stre ngth of the bar determined. Ibre s~~ctl3, the “tensile

.5 ‘ - .5 - .

.5 -~~~~.
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strength” of the joint pro duct of th two systems was measur ed. lbwsver,

the weight end pointer system is held oonatant or “controlled” In measure -
.5 meets of tensile strength j the ems weight could be used to asure the

tensile stre ngth of another steel bar. If th . pointer moved a different

distance with the other steel bar we would say tha t the letter had $

diffirent tensile strength. Of ccurse, strict ly speaking, the tensile

str ength wculd again be a j oint product of the nat bar system end the old

weight and pointer system, bat sines th. weight end pointer Ipput into

the joint system is identical In both cases we Io~ov that the diffaz enos

results from the diff renos In the ~ m bar systems. An snelo~~ to the

tsnsile-strergth analysis of systems will be d later in this paper .
.5 

1. .action of the Ilements in a Test Criterion .5

1, I~timportant .l. ~~~t.

avery system in an Arsy has certain outputs that are tm—

important to the Arsy~ hy ‘~ 4’q~ort.nt we mean tha t the system would 
.5

ftmotion just as well witheut them. Jbr instance, sums output. of

yst that repair radio and radar equi~.int are bunit tubes, resistors, .5

condensers. All outputs called “waste” are uadsalred outputs~ there are

.say others that are neither desirabl e nor undesirabl, but mere ly of

ainor importance. It is often difficult to say what is of minor and
what ii of major Importance, but such judgasut. are mad. .very day; same

thinge recei~~ I .dlat. detailed attee*tioa end others are relegatsd to

eecosdary Importan ce.

.5 What a criter ion Is built fOr uea&~rIng a system or
systems, cely the outputs which are of ens. Importance are selected fOr

(—_ )

—--- .5 .5-— ——____________ __________ - . 5— .-- .—-.—--—-- - ---.5--.. 
-
~
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.5

uure.sutj all are not measured. Strictly speaking, the amiss ion of

the e output. fro, the criterion ssiu’ eut Is en instance of measuring

tram $ reduced from. of reference. Wh.newr we measure in a criterion .5

~tustizn that Is not actual combat we are leaving certain things out,

but this need not be a disadvantage. We can mek. prediction. from a

reduced f~~~ of refer ence and be accura te with respect to the

functions of a systat .

It is still a matter of 3u~~~mit, however, *. to which

oiLtputs are important, or most importa nt. ~cp.ndIng a given testing

effort on the measurement of every conceivable ou~~zt doss not nseet’

sari]~ produce the most accurate prediction of eff.ctiven.ssj it is more

likely that acre accura te predictions .ill result from .~p.nding acre of

the testing effort on the moct important output(s). Of cour se, if en
-

.5 

unlimited testing effort wars possible, the best prediction would be

suds by esssuring everything, the questi on of which things are the most

Import ant to measure is therefore a matter of practical, not theoretical,

prediction accuracy, In the practical situat ion we almost always measure

from a reduced frame of reference and get better prediction, because of it0 .5

.5

.5 

2~ Bias caused ~~ selection of element.

Although effic ient, the pro .... of eliminating some outputs .5

from cone Idei’ation In a test Is dangerous. It Is the process that leads
.5
- to bias In a test or enables a test to be ‘rigged” (that I., th. results

of ~~~ “t.st” may be predeterained by the experimenter by measuring only

the “good” effects of a system and not the bed) . For exmeple, a tooth-

paste a~~ be “tested” and found to destrcy all bacteri, in a single

(~- ;

I
— .5 —.5.______________________
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bm&.hing. This test ~~~ be rigged In that it may not Include messua~~emt
of this toot )S tee effect on th. lining of the mouth. ~~~ test ~~~ be

.5 

quits t.ct~ml ibout the .tf..t ~ on bacteria but foil to cover the effect

that one brushing also destro ys the lining of the mouth . Thus, it is not

enough for a test to be “i&ctual”j it must be ~~~iased as well.

Herein Use th . dang er of allowing civil ian scientists to

esk. tests and produce “a wsr’s” without a validation procedure controlled

.5 

.5 by the LXIV . In this paper the phrase ‘testing from a reduced hen. of

reference” refers to Instances share such action has intro~ med a distinct

~~~~ Intentional or unintentiomal, Into the testi it is not used In the
stric t sense, to _sn that the slightest charge from the actual to test

.5 .5 situatIon constitutes a reduction In hens of reference.

3~ Problem of reduced frame of reference in the Lre,3r

This practical tter points iç $ considerable problem in

the LX mp. As a rule the higher-ranking officer, have a wider perspective,

or fr_s of refer ence, for the various outputs of the various syst s then
do the lewsi’ ranking officers. It is also true that an offioer who is .5

.5 - .5 
responsible for prc du~ .ng a given output may act be ~~~ra of the Imp]i-

ostians or Importance of that output. RI. smp.r ior officer *ill have a

better view of the output’s Implications but lee. ~~~ ledgs of the details
.5 

of produsing it. Th. next officer mp the chain of o~”—~”d has a still
wider perspective and knoim still less about the details of production.

Thus the pereca ~bo ~~~ee the most about a gwen ~~etem knows the l.. .t
.5
- .5 about hew that syst ’s output fit, into the over—all times of reference.

.5 ~~._
)

.5 - -
~~~~~

.. 

~~~. 
.5 ~~~~~~~~~~~~~~ 
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.5 The psint of this disussias be s~~~eris~d by $
gsmsrsl rules Outputs eemeid.a’sd to be Indices of the effectiveness of

~ st should be ~melitativ* ~~ ~~~~ttattv.]7 defined by the person

or .ge’~ay with the mppssprIats perspest ice, the ~~~~~~~~~~ of those
.5 outputs should be mede by the person or a~~ q beet qualified to measure .5

then within the established dsfinitlame. Thi. rule is act easy to a~)Ii

when t.~~~ logics1 sd,sns.s provide outputs with which no one is

experienced. Noreover, those new output. sight meke obsolete large 
.5

ayst that previous ly produced sinUar outputs. (lor inetanoe certain

syst with a noclssr output might conceivably make obsolete syst_s

composed of certain ounventIcm~1 artIllee ’y weapons which produced non-

nuclear outputs.) In such cases entire ly n perspective, as well as

ime, techniq ues of product ion will be required.

In $ imit proficiensy test there Is i tt ]. danger at testing

fro. a reduced times of reference, because such a test Implies $ situation .5

whey, the responsible officer knows all the outputs and Inputs of the sub- .5

system. ~o ~~~ eq4~~ipnt, weapon, organisation, or doctrine is being
.5 tested. An £r~~ proficiency test Is merely a test to see if the ~e~it can

produce it. defined outp uts the s_s way siR4la r usits have produce d thus

in ths —o

.5 
This ~~p. of test also implies a beckleg of Information on

- 

I 
similar imits which seiwes as $ criterion for i~omp.rIaon. Pres~aeb1y

these standar d. of o~~~ariscn hav, been obtained from combat asj *rie_s~
predictions of uait proficien cy bs..d on those conditions and standards

L ‘ ‘ ‘

~~~~~~~

‘
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are likely to be accurate nith respect to combat. In a profisioncy test

we went to _• - what is wrong or right inside the unit. Hsu~w.r , the..

are wetly the conditions that ~i]l obtain less sM les, as the A~~
Mi~ ss to utilise cmi technological developuunts.

Is. Oorrespcm~~mce of outputs In the s~~~~~’d and ~nsw’ armies.
.5 

In the S*~~ R*~H tests it yes not .lnsys possibl. to eon-

.5 
pare th. outputs of a unit er system with the outputs of s1-.tlar units or

.5 
.5 cyst_s in the stunde rd azayj In sw oasis an wet one to one oo~-

.5 
spondsose did not xist. Pbr Instance , in the ATPA s.zmp the iut_snce

functions of the Orduenos -1 8i~~~l Oorps a~~ e 1split off end formed

into a urn, orgsnisatlon, a ~1aInt.nii ,s qit.s. This system had no
countsrpart in the st~~~ rd .xmp . In this case outputs produced by the

emintene ce system could generally be identified with the ones produced .5

by the siga si and or~~~no syst s In the stau~~rd amp. These outp ut. 
.5

i~ rs not Identical, because thay were act produced on the sen. schedule,
location, or request basis, but there vs. enough sinilari by for the

MC~~RIER tests.

It I. also possible to ge on. step closer to tb. final .5

field ump outputs (outputs which are i~~uts to the ~~~~) sad obtain

aessuwets that were in the use units. That is, by aessuring the

outputs of units to which both the st rd system the new thtsnsno.

system smpplicd I~~~ts, the .ffeotiv_see of th. standard and -~~~~~ cyst_s

.5 
could be 3u~~ d. In other werds, the _s and stand ard systems did not

.5 
prodses outputs thst could be a.ssursd In the s units. New.v.r the 

-. -~~~ ---~~~~~~~ - - ‘- -—.5-- 
_ _ _ _
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~utpsts of the systens m t .  which tb. outp uts of the new and stan dard

ints_ses syst ~~~ still produced outputs that were asursble in

the s_s .~~~~~~. Thus sq difference 1b~~~ be attributed to diffir .

emoss in Vie .tsz~~rd and _s maintewce qst which made ditf rent .5

.5 —s into the syst actually aess~ ed. (lstueaily the systems

actually usasured must be equated by replication or .zperiemced J wI...mnt.)

-
.5 

This is one m~~~la of bow changes In the Arq viii affect the details of

.5 given cyst_s before t~~ offset the outp uts of cyst_s that ar e closer

.5 

to the fInsl sutput of tha tI.ldar~~. 
.5

5. SA~~ R~~ tests were not fro, a reduced fran. of ref Oruno..

Several footore usk. it a lIksly that th. test ing approa ch .5

of ae urisg jor ou~~*ts and inpu ts during Sk(~M~~H constit uted a tist

from a reduced freme of reforen o.. Pira t, ther e Is a bachground of 1~~~-

l.c~e from the st.w~~rd az~~ with regerd to the outputs, even though

unit str uctur e may have been changed . Second, acy input Important ~~~ugh

to affoct a unit ’s output would cause the officer resp ansibi. for that 
.5

.5 unit to call attention to tb. Input as en Important dsts ther of his

output. This In effoct would be a definitIon of importance. It would
.5 also be a derivative of previou s cup.rieno. with si—i-I-ar units . Third,

the outputs to be aeasur.d during SA~~ER~~H (.ever.l thousand) were

.5 defined In advance by military emperts through a tedmique of defIning .5

the mi3or ob3ectives of a system, tbs subobijectives of each ob3ectt,e,
-

~~~ so on. These hierarchies of objeottvss were reviewed fOr ~~~l~t.-

ness by senior officers.

.5 
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6. ~~ iler n~eder of vsrlab]s.s needed fOr future tests.

The earlier approach adapted by the ANTIO had been to
aess~~ e~ xyth~~ in teuss of five variabl - acbilitp, fl~~ bIlity,
Invulner.bilitp, 4’..~-ani1 central, and fire powerl.~desIgned to describe

en emt~ra s~~~. T h e  cst~~~rice are so ahotract that thq have not
been defined in opersticeal terms; t~~ are math ilk. intervening van .

abim in a model. Amp attempt to “measure’ in teruc of th would
und.thteOy lead to confusion of moaning and omission of a~~ important

.5 flctors (‘cmisaion of important factors of output. ” I~ another ~~~ of

.5 ~~~Ing ‘reduced fran. of reference’). this is not to say that that

kind of approach ii theoretically poor. It ii probably good In ths s_s.

that const ruction of models with a limited nusber of the most important

variab les Is a genera l scientific approach. This topic will be taken mp

-
.5 later.

.5 IlL Sources of ~rxor In tho Tests Utilizing a ‘Test CriterIon’ 
.5

In the opinion of the writ er, the source of error with ~~lt~h Ui.

psydmiogist Is trsditicnsily conceraed-ths perceptual enror...ia a
relative ly minor on. in the ‘theory testing” emperimont. of the £r~~.
Th. prob lem In testing new Ai~~ orgonisation. will be one of selecting the

.5 
most important sources of variation with respect to Axq output. If only

.5 ~~~ j~~ souroes of variation ar e measured this will be a laz~e source of
error with respect to the predic tive Iocwr.ay of the test.

(
.5
)
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Tb. sources of error in the tasting proc ess may be categorized

fOl]amss .5

(1) Tb. perceptani error In tthin g.

(2) LImited control of ccmSO~~~Ing tactons.

(3) The reduced fr ~~~ ° r•fe~~~~~
.5 A. The Pirouptual Error in ~~tchIng

~~perinsnts Imply measm_sat ~~~ ssvz~~~nt r~~uirss a

standard ageinst which to teb the output of the system usder invest ii

gatlosi. In empirical atudise a control pomp is ~~pIos1ly supplied a.
.5 

the standard. Certain dimes. io~~ of output are s.leoted for measure-

ment on the standard and experimental groups , and these d1~~~~ione are

.5 ( measured and compared or ‘~~tdmd’ fOr the tee groups.
.5 

1 In studi.. of milita ry subjects the control group Is often a

poiç from the sas,~~rd az~~. It hepp_s that there is a large bo4

.5 of k.owl.dga about groups from the standar d az~~. Aray officers have

seen these group. perfo rm and heew a cons idera ble enount about their

outputs. Offl oers are certainly not oeniaoiamt; in fact , for mp

purposes it is not ~~ ot enough to serve as a standard of casupsrisco )/ 
.5

attu, the fact r,~atM that certa in tM~~~ are k.oen about such

control pumps, and this is somewhat novel in the experienc, of scientists
.5 

who have done their moat in laboratories. It would seem that for certain
.5 purposes, where gross measures are needed, information fiom experienced

~~,‘ PUr Iamtchoe, the nuaber of casualties produced by a rifle squad at
night is not lci.im In quanti tative ter m, fro, combat experience.

( )
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C
p.rs~~. might be used as a standard of referenc e In lien of a control -

.5

pump. This kind of ‘experienced opinion” control will not necessari ly 
.5

be Inferior to the plqs 1~il control pump under .11 conditions.

Tb. SAa~~R1~ R tu4 say be an ex ple of the situation in

question. J*ta regarding the output of units in a real ist ic setting

yea, needed in SA~~~~~ H. In the strict sans., control groups mould have

consisted of unit. psrfbrsing under the standard organisation and doctrine

(Aggressor side)i h~ esver, the difficulties of making each control unit

perform under the sass conditions as it. comiterpar t experi mental unit

(on the U. 8, side) were prectiosily insurmountable. Th. standar d of

reference was th . expert opinion of officers who bad seen si*ilar units

perform under ~~~~ condition. in combat. It was not difficult for them

to observe a SA(~~~~~H unit and compare its performance (or output) with 
.5

that of sta da ’d units thay had obs.rv.d before. The di~~ns ions on which

the unit was compared did not require s~~ct quan tification teat only non-

par stri c data-..Judgasnts of ‘better than ’ or “worse then.”

The desirabilit~ of using control group. In such an instance is .5

probl tioal. The error that would have resulted from ‘forc ing’ control

grump. into the sen. kinda of conditions as the experimental groups would 
.5

quite likely have been greater than the errors In an experi.noed observer’.

recollectio n.. It is argued her e that the perc eptual error is not abisys

the greatest one In a practical situation , and that efforts to reduce

that error may in some cases produc. greater errors from other sources

Studies In which no control group is ..~,l 7.d should not

( oategoric~t]y be ooneidsr.d non—valid. Since vslidit~’ is a matter of

________  _____ —
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degree and dspend.nt on aon~maileted error, each ease should be considered 
.5

on th. basis of the .xp.rIn sntal arrang_sut that results in the least

aocuaula t.d error , (Th. ~~~j ree who messed the units constituted a

special cas, with respect to perceptual error , In that the evaluators ’

perception often had to follow fvu the unpires’ perception and assess—

sent.)

L Linit trod of ~ n1bundIfl~)1ctors

£ second source of error In the testing process Ii allowing one

or more of the systems contributing to a joint output to vary random ly

while another system’s contri bution to that san. joint output i. being

meuured.V This is an instance of lack of control. Let us look at

control this wsye It can be ath ts~~d ~~ cont rol groups, teat there are
.5 other t.obniques as well.

The output of aiw system is the product not only of that
.5 system but of all system. which supply an imput to it. Tb. output of

a given system is thus the joint output of its own and all auxiliary

systems .

1. Th. factor of external oonditions

A special oat.gory of Inputs are those thtrodu ~ed to $

system through th. external conditions in which the system performs.
Weather and ter rai n are examples of this ~~pe of input In Az~~ situ- 

.5

atlons. Tb. iiçut of weather and terrain are from a system external

to the Meg~ as Important factor., however, thay suet be considered

In a testing propem.

~/ Pastors which did vary randomly are listed In Appendix 3.
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1. The factor of Inputs from ancillary qsts

The Inputs of ancillary systems de not need to be -con-

troll ed 1~r means of control poupe~ the necessary control y be

achieved ~~ artificial Insert ion of the inputs, that is ~~ supplying

the system under evaluation with ‘in toleisnos’ inputs tic. sources under

the control of the esperimenter rather thua from other functioning systems.

In that wsy qst sq be tested one at a tim,. After they are t sted

Individually It is desirable to test their joint output, because certain

of the Input. Introduced artificially might have been inoorr.ot values or

might have been from a redu ced fran. of referena.. Ta. over-all t.St

might lead to Airther individual tests or the joint output might be

satisfactory. The entir, process Is one of successive approxlastions.

3. Tb. factor of interial condition.

Another source of error In teats of Arey concepts of the
-
.5 I sane type lies In condition. Internal to $ system. If the system is not

itha t it is purported to be, an error will result. In arey syst~~~ this

is a very real source of error . The profioi.nsy of the men ix one aspect

of a system that y be out of toleran ce. OondItio~ and quantity of
.5 

squipeent is another. Still another is under-strength units, (under

stre ngth In men or equip esnt) • Thi. kind of uncontrolled variation was

probably the great.et source of error In the MC~ IR*~ H tests, greater .5

then the errors of perception. P~ z~ units and/or systems wer e out of

tol.rsno.i in r~ oasis the outputs of one system resulted In out-of-

tolerance Inputs to m~~ qst~~ • Tb. oomauniostton system, for Instanoe,
is. fir below acceptable levels dur ing the maneuvet, and sines this system

• . . . . , .  -~~~ - . - - - - - -  .5

____________ ~~— —~~~~— —~~~~~~~~~~~
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s*çpllad Input, to almost all other qst the output. of all these

others wei~ affected . This was also tru e of oth.r systems besides

oommmlestions, but to a lesser degree,

is. The combined error from all three factors

Th. over—all effect in 8&~~~R~~E was extreme confounding.

Wsatb.r and terrain Input, were fairly typical of the oonditioi fOr

*i~b the test was d.si~~~d to predict, so this isa probably not a large

sour .. of error . A large source of error lq In the Int ern al structure

of the systems; personnel wire well below typical proficIasu~ and units .5

.5 ware under strength in personnel and equip~~~t. And of oours. i,b.n one
unit is. out of tolerance fOr aey reason it caused other s to perfO rm out

(, ) 
of tolerenos.

C. b~~sris n of the Perceptual and ConfOunding Sources of Error

in 8Ai~~ Rt~E
.5 Thare ar, no quantitative data regarding the anount of

contributed by the la& of control of these factors as Opposed to that

oontrlL.ted by ths perceptual comparisons In the 8~~ BRWB tests. The
wri ter mad all the aucher. of the AI~T1O believe that the coctaninating

influsno. of out of—toleiwaoe system. was by far th . greatest Invalidating

factor in the 5A~~~ 1~H test., If tests of th is type are to be da more
.5 valid, future scientifi c ~~~ military .f!brt should be directed toward

this source of error rather than toward the perceptual source of error .

D, Thi Prom. of Refarsios Error

has other source of error exists, Error is produced by
( ‘

~ measuring from a reduced tim of reference, a matter alrus4 discussed

_ _  

~~~~~~~~~~~~~~~~
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.5

.5 in general terms. In the 8&~~ R~~R tests this is. probably not a

relative ly larg e source of ~rriir . An attempt was mad, to have as msz~
qst operating as possible, and, with the AIIT~~ procedur. at idsuti-

4mg objectives and subobjectives fOr review by all Arq schools,

probably no major outputs of these vsriswa systems that were inputs to

other ~~stm were overloohad.
.5 For aduinistrative reasons, the output. that were Inputs to the .5

sismy forces war, not .11 considered for measurement. The AIU~G was

given respomeibility fOr testing oeb~ on the 0. 8. side; not until after

some sort cm the problem of testing had been dais was it realised that

the over -all effecttvsisss of the U. 8. side could be measur,d by Its

L effect on the Aggressor side. Rat her then change plan . at a late date ,
.5 

it was decided that the effect on the Aggressor side would not be

measured.
.5 

C rta ln other pructiosi oouasidsiretions also entered Into this
.5 decis ion. For one thin g, th. joint output of all the army systems

would be cont bated by so asmy sources of error that it would be

almost impossible to partial out the confounding factors from the factor.

.5

. of orgmdistioa and doctrine.

Testing of this over-all output is certainly a geal of future

testing progrems • The liftED felt that iuldsr the conditions of the

8*~~~NIflR test such measurmut would not contribute enough t. warra nt

.5

- I 

a change of plmamontb or sobefOre tbe te.t vss to be fimalissd.

a

.5- -U.. ~~~~~~~~~~~~~~~~
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Testing Ire. a reduced trm of reference thus appears to have

been a relatively ~~i1 s~~ .s at error In the 8A~~~.UBS tests..~ The

lar gest eo~~~ of .rrcr r iaa the lash of control of impute trom the

.5 various mystm.
.5 

I!. Ociatlem of “Test Criter ion” Q~m p i t y
.5 

TM us now carry our enalm~ r of tensile-strength testing Lute a

military setting. The following a~~~~]es are designed to .heui that as

we tiSt vari ables with broader mad broader Implications we extend the

necessar y testing progr far beyond our present measuri ng capacity.
.5 

A. £ 8$,]e r.. -t

Let as start with a simple test—evaluating a newly developed

lice sole. It is entir ely within our pres ent capabili ty to validly test

a new siss sols. Ne oem 144 the m shoe-sole system to an abrus iv.

ey.tem and measur, the tIme it takes to amer through. The me abrasive

~~st can be .pplt.d to tb. old else-so s system sad a comparison med.. .5

.

The .brs.ive system need not be a hI~~ly structured on. In a labora tory;

it can be men weari ng shoes.

It mey be seen, ~~~ver, that same control ii lost wham we mere

out of the laboratory situat ion; that is, we are not so siars that the .5 .5

.5 
abrasive system is idunticel fOr ti. ~ m shos.4ol. systems being compared. .5

We cannot be sure that tb. tea sets of shoes ~tll get the em tre atment. .5

.5 Os the other bend, we are re certain that th. types of treatment which

sawe. abrasion in field was viii ocour in a “troop tsst” than in a lab. 
.5

oratory. This ex~~~le illustrate, that vs have ad.quste te.nhelqis s end 
.5

_ _ _ _ _  - -- ~~~~~~~~~~~~~~~~~~~~~ 
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.5



—
~~ ~~~~~~~~~~~~~~~~~ .—.-.-~~- - 

_
~~~~~~~~~

_
~ ..- _--—_---.~~~~ _-.__ _ - — - —. 5

— 5 0 —
.5 

“ . 5-

listrements (both laboratory and field) fOr valid ly testing simple

thing. sush a. shoe soles. We have used shoe sole. for a long time

and he,. sosurste criteria for their wear.

B. A Ibre 0ng,iex?st

A. a somewhat mere o~~~lex ~~~~~~~ let us take a weapon such

— the rifle. The criterion for a rif le’s effectiveness ii in term. of

the ~~~ er ~f casualties it produce. in .iw~y troops. Thi. criterion

.5
- 

is availabl, through the jud~.nt of e.iiperienoed officer’s itho have

observed the effects of rifles in v~,ahst.

In order to obtain a ri fle output In these terms a number of

syst suet be added t. th. rifle system. To the system Involving the

men needed to fire the rifle must be added the conditions (suoh as

terrain, weather, light) ~~~er which it mist be fired. Bussy troops

mast be added as a third system; other factors such as wsight and

amber’s of cartridge. rsqu~red could be added ‘I still aj~ th.r system

involving saç iy. We can test the output of a given rifle system

a inet another In terus of the crite rion of .n~~~ casualties produced

when thee, other sy.tm are added to asks a 3otht output and are kept
.5 constant over different rifle systems.

lasping the output of a3.l those systems constant is, bsu.ver,

not a simple setter’. Tb. sor e system. that are oonttibetiug to the

3oint output, the greater the number that have to be controlled in order

to measure the effects of one of them From a test ing point of view it

is mh s~~~l.r to .llaIset. other systm from a test than to bold them

( )  constant. This procedure Is desirable it a criterion of the effectiwanas s,

~
— t . 

.5 - 
1

~~~~~~~
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in isolation, of the system h ider eta~ is avai1a”~ls. Such a criterion

is not s atiabl, for th . rifle ijetem alone, becaus in combat no one

ever sees it In isolation and no effort baa been made to obtain data for

such a criterion In a contro lled situat ion. Obta ining such data Is a

.5 step that can be taken only after the effects of the system wader stu4

.5 .5 are q,~~ titIad fumctional]y related to the 3oint output of the con— 
.5

tribating systems. Therefore, at present we only have infor mation

regardi ng the 3oint effect of the rifle and other systems. 8tu4 of
.5 

rifle eff.otivensss should proceed with that criterion . Tb. problem of

controlling the other’ syst ocutribating to the output , ithida is In

the sans terms as th, criterion, swat be aocspt.d end solved if the

st~~te ar e to be valid.

In considering the ,‘1.ple of the rifle it mi~ at be noted that

the aoourasy of a single slug at ~ ctreme ranges has often been used as

a criterion of the combat effectiveness of rifles. ~~ elIMx~ tIng .11 
.5

other systems, this criterion makes tests quite simple. Unfortwaately,

ho.,a,er, the farstionsi relationship betesen rifle .ccuraq and the
.5 oo,bst effectiveness of rifles is not known (and it Is certainly

Imsardeus to s~~~ thq are ii~sntical). Tber’efbre, basing predictions .5 .5 ,

.5 of the combat effectiveness of rifles on the acmars q of the rifles

will not result in the best predictions.

Tb. r ’if l. was Included here a. -an example of a system where

~~ lIeations ax’. so broad that it is b~~~nd our present sapscitj to

validly teSt.

U

• 
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C. £ Ve17 Cc~~1ex Test

.5 The next ~~.ig~le is on. in which the Implications are even

broader: the tactical atomic weapons now becoming available, We have

.5 no .rq*riaenta]. criteria regardin g the effect of these weapon . In

combat, but we do have some knowledge of their effects from the proving

growad tests. From that knowledge we know that thsy have the ass. ~~pe .5

.5 

.5 

of effect as the existing weapons syst s (rifles, tank., artiller y,
.5 etc.), but we biow also that their potential Is greeter. Possibly the

effects of these other weapons systems sq be better achieved b~ the

atomic weapons systems than with th. system current].y organised fOr

that purpossiA(

- In order to solve the problem of what baisnos of weapon.

systems will achieve the greatest over-all effect , a criterion must be

.5 avaIlable. This criterion must be in the same terms (or units) as the

sum of the terms of the var ious qetems Involved. S~~h terms are alsost

Iden tical to the terms in which actual combat Is constituted. In

addition to the weapons system, the systems of Intelligence, coemuni—

cations, ocs.uaPld structure, and oonditions of terrain and weather are

all Involved. AM each of thee. may be brok en into sub-systems and

aub-si*-qst s, the ~~~1lest of which would be on a par with Ui.

factors Involved in the wearing out of shoes.

~/ This ~~a ’ple Is not meant to raise the argument that every time a was
weapon is introduced someone thinks that it makes all old weapons
obsolete. The ear—pie i.e included for anothe r reason and a discussion
of this point is irrelevant to that rea son.

~~~~1 —- _
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Assume for the enment that such an appropriate criterion can

be constructed . The problem of controlling the effects of all thees
.5 

systems in the joint product while measur ing the effoot of the atomic

system is one of considerab le propo rt ions. However, this quastion

requires a ‘valid answer. The atomic weapons exemple is Included as an

extreme case having Implications for a~~~ sy.t~~~; as the Implications

gr~~, so bee the dttfioult of controlling the output. from all of the

systems. A maneuver such as SL~~BRI6R is en att~~~t to produce an

appropriate criterion, but the oontrol of all the various qst . I.e an

I~~~s ing task. The large number of Coontaminatian f~ctors~ present in

SA~~BR~fl1I attests to Ui. Inadequacy of our present oapaoi t~’ for tests on
.5 thi s sosle.

D. 1~~ V. Are Concerned With Joint Outputs

.5 
.5 

The three ex~~~ies, she. soles, rifles , and atomic weapons,
.5 were selected as three points on a ocotinuwa—that of an Increasing

amber of systems involved In producing a joint output .

We ~~~t deal with this continuum because vs ax’s interested in
.5
. these joint outputs and becaus e we usually know someth ing about the 

.5

criterion situation for such outputs. We are interested not In the r ifle,

per a., but in th. joint sffeot of a niab.r of systems of which it i.e only

one. We are not Inte rested In the inherent aoo~wasy of the rifle , since

we di not know the functional relationship between its acocra sy sad its

iabst effocttv s. Ther.fOrs, because of the naturs of our interest

we ~~~t deal with a foirly large nimber of component qat .

. 5— —  —-I
.5 . .5 ~~~~~~~~~~~~~~~~ 
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.5 There i. nothing inherent In the various systems themselves
.5 that causes us to be concerned with th.t r joint .ff.ctj it is simply

that In the over—all activity of war we are Interested In producing

casualt ies. Corollary to this stat ement is the fact that our aspen —

ence. with criteria are In terms of the thing s we az. intereste d In.

That is, we hav, acme knowledge of the number of casualties that can be

produced by rifle fix’. because we are interested In that .ff.øt and have

observed it. W. must therefore test those systems that produce jo int

outputs which are In the can, terse (unite) as th. criteria which vi

know something about.

Is du not now hay, the capacity for adequately test ing any but

the simplest of systems (as is curr ently don. by (X)N&RC boards ). Ther e
.5 

‘.. i.e no reason, how.vsr, to believe that the process of quant ification and

det~rrdnat ion of functional relations cannot be applied to military

situatio ns ju st as it has been to other subject matte rs. The first step
.5 is quantification; the second, development of functional rslationa~

V. Predictions by Quantification and Functional Relationships

A qualit ative approach to systematization Is conceptually simpler

than a quantitative on and gen.ra ll.y comes before quantitative adjust-

narita in science. In genera l, from the standpo int of teat development, .5

the Aim’ is in the first stages--Ui. qualit ative phase . A “good’ az~~ ,

In th is aches., should have cert ain qusLLi lass

(1) 7l.zibtlity
.5 (2) Ibbility 

.5

~3) Invulnerabilit y

(k) C “ i‘d control

(~) Fir. power or shock aotio~ .5 

- —.-..—-—— - - . -—-—~~~~~ -- - - - —.5 — - .5———
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.5 In the qualitative conception an az~~ is “good” if it has these

.5 qualitias and “bad’ If it does not. Tal, approach is certainly net

wrong, bat let us x l n  its poi r of prediction. As an r~~ q ]e,

oonsI~sr a Roman legion. ~~doubt.dly an srv~ of todsy could easily

defeat a Roman legionj yet if the legion is examined for the five

qualiti..., it will be seen to have bad them all. Iti Invulnerability

was achieved by shielde and bo* arson, it firs paver by spears, swords,

and ~~~~~~ it. mobIlit~’ by marching, it. Oo~~and control by voice ocm-

mende or simple sigo.la, and it. flexibility by whatever SOP’s were used

to redistribute the effort of their special equipment. Thus it msy be
.5 

seen that a qualitative araajrsis is not a sufficiently Incisive tool to

.5 descrIbe differences between a modern ax~~ and a Roman legion that can be

J used to predict the winner of an engagement between the two.

if each quality is assessed In ~~~~~~~~~~~ terse, the

P~~~n legion Is shown to be different In tsrms of our “theoretical

analysis,’ just as we know It would be In practice . ?oday’s ar~~ has

greater f Ire power; in certa in respects, though not all, it has greater

mobility end more InvnlnezsbIltty. The advantage that the modern az~~
has In ~~~ control requires a finer quantitative diecnislnetian-.—

although control is aupsisted by electric al qulpeent, the modern are-

is more dispersed and “ sno, out of range for direct control by voice.

Thus it asy be lean that a quant itative approach has more predictive
.5 

power than a strictly qualitat ive on..

One more step can be t.ksn for greater predictive powers Thi

par~~ tere of the interrelations between qualit ies can be established.( )
Basic to this dissession Is the f~ct that the five qualities are

H 
_ _‘—.5 -——.-—- - .5. -- .5— .5 . 5-  — _____ t’~~.
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interrelated. For ez ple, a certain ~~~unt of Invulnerability ~~~ be

achieved by dispersion, but dispersion In tia’n oaus.s a certa in los. In
.5 

~~~~ a~vi control. The question msy be poseds How much ~o—~nd control

should be given i~~ for so muds Invulnerability? Su~~ a question not

only assuase quantitative measures of both co and control and Invul -

nerebility bat also requires some knowledge of their interrelation.

~sovledgs of this interrelation (in the fore of a curve or f~i~ctInn)

would lead to such jrsater predictive aocura ~’ than would simple qiautI ~.

fieatioss. In fact, if the interrelations of all the qualities vex, known

quantitative ly, the theoretical foxemlas would have extremely practical

pred ictive paver. The sooo~~lialasiitt of thi. quantification and formu-

l*tlon would be the objective of the scientIst, .5

The five quality categories should be considered only as examples

or points of departure; thsy are not necessarily the best ones to use

In the proposed formulation. (Perhaps the 10 principles of war would

be better.) The skills of both the military men and the scientist. are

required in order to structure the categories or qualities that would

be most easy to handle and yet have sufficient predictive power. The

oategorlaa would have to be general ei~ ugb to allow future equl nt

and weapons to fit wnd.r their rubric., and categories which lend thea—

.5 selve, to quantification would of cour s. be more sfftctive than ones

which did not.

The approach outlined is certain ly not In so lens.; In fact, it

is typical. It I. stated only because the writer baa not seen it spelled

ent in writing for large-scale test. of Jx~~r concepts. Research on a 

- -;
.5 
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aller see]. can generally be done on a more rot, basis; for ex~~~le,

one. a criterion Is established for day or night tiring of th. rifle,

a tra ining progr am can be constructed mid tested against the ezisting

program. Thi, is a discrete solution; it doss not necessarily Inwolve

establ ishing the d4.,~~~Ion of relationship between the ven ous possible

pro~~~~~. In the proposed approach qualities, oats$ories, or dimensions

be established, because of the peat nuther of factors which affect

the final prodo ct end the need to allow for new conditions (equipment

and —.
The proposed approach doss not necessaril y fall entirely with in

the pme’vI. . of H~ndtW). Certain ly the capabilities of ~~~~~~ (including

suah factors as capacity for traini ng leaders) ar, an important consider-

stian in establishing the various psrem.ter.. The general approach of

quantifying and formu lating ~~~ lie outsid e ihaRR O ’s responsibility

Ret the question might arise, “Whose conoero Is it?*

Ti. Future Tests of A~~~ ~~ncepts

A. Approach to Future Tests

~ew equip.usnt and weapons are being developed at a rapid rate0

a~~ weapons have output. similar to those of standard ar~~ ~nttts or

qet ; others have outputs which the standard axe’ could never prodoce

prev iously. New d.v.lopmsnt. in equip nt make obsolete some old types

of equI~~ nt, and In other ~~~es ke possible things t1~ t could not

previously be done at all~ If cm. considered only th. weapons and
.5 equi~~~uit that affected output. which are, to some degree, in the

C) slaidard az~~’s repertory, the cbaag ss in aiw structure (orgenisatmon

.5 
.5

’ -
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and doctrine) that would be required to moat effectively utilise them

would not b. great. Revever, new weapons and equipment can produce

outputs that oannot be achieved even to a degree In the standard az~~.

The integration of these -~~~i outputs will have far-reaching laplications

for Ar~~ orgenisation and doctrine0

As long as the changes In structure ens a_il there will be a

correspondence between the standard and the new Az~~ unit.. I.b~dsr these

.5 
conditions experienced officer , can compare the outputs of units in tb.

.5 new system with what thep Inia , of outputs of similar unit. in the atand-

and systems. This process involves a certain emove;t of extrapolation,

but as previously stated , this is not necessarily the largest sourc, of

error in a test of this type. However, as changes In structure requir e

units that ar , les. snd l..i like the standard units, these extrapolations

viii become larger, more difficult, and subject to greater error 0

Tb. changes will probab ly come first In the ~~aU.r unit. rather

than In larger orgonizatinus. For ~~n5plS, new capabilit tee of radio

equipment viii cause changes in the ~~sller units that work directly
.5 with telephone and radio equipment, rather than In the Signel Corps0

AM it atomic sheila for 205 howitsers becane available In quantity, .5

changes In the organ isation of howitser batteries might be required - 

-

(assneing one atomic weapon could produce a saturation casualty effect

In an area that previousi, required continual fire ~~ several howitzers

to produce saturation) • Such capabilities might in turn produc. new

squipuent requirement.,

-
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The over-all ovtput of the field ar~~ will be the last to

chan ge completely. That Is, the d1~.~n~j o~s ~~ whith the over-all output

cen be described ~ill be appropriet. long after the d~~~~~ions specific

to subunit. are outdated. However, th. quantities , or values, on these

over-all dimensions will change; with la l~,r units the disemsions them-

selves will things. This ~~~ be seen better in tems of levels of

abstraction, The descriptive term ~~~~ii4~~~~ 1~ I. mor. abstract than RhorseN,

~~~~~~~ ‘dusk,’ or ‘pig.’ Certain predictions about th. behavior of all

menbers of the eni~a1 kingdom can be made on the basis of the t.ra

‘sal_i,’ and those predictions will be useful . For Inetance, we asy

predict ‘movement’ for anlm&ls. Thi, predict ion will be correct for a

group of pigs, horses , and cows as sell as for a group of thickens, dudcs,

and geese. Of course , ~ being more spsotfio we ask. mor, accur ate

predictions; predictio ns of ount of movement will be more exact if we

use the categories of quadruped and fowl, rather than an imal 0 Both k inda

of p~~dictlon. have their place, however.

In the ailit al7 situation, an ai~~ can be described In more

abstract ter than those used to describe its component units and/or

syst s. Tb. useful featu re of the more highly abstract description.

is tha t predictions can still be made even if the components change0

The following scient ific pro cedure should be considered as a

qsts tio procedure for aiding the higher-level officer In specify ing

th. required outputs of a field aa~~. Dy ana lysis, the output. that supp ly

the best predict ions of over-all .ffoativ ensss should be isolated. The

ostsgories chould be general enough so that new weapon. and equipment can

________ — — — — — — —---. -~~—~~ — —-— — -~
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be sub.emed under the .~~ rebsios as the old, although with diffIr.nt

values of output. This implies that the ostegorl.e s would be strus tired

¶ in t,~~ of outputs. Tb. ob3eittva of the procedure is to devise geimrel

categories that do not nsed to be changed quslitat ive~~ in order t. ins

sari m dsv.lopeent.. Tb. categories should be such that sun, weapon.

sad e~ui~~~at 4.valopasats can be ass igo.d new quan titative values In

the ol4 units of measurement. The fun ctional relationships establ ished

.5 
with the old values of these genera l categories will pre.~~~b2y hold

with the ds~e1opmssts. Predictions - therefore be made 1 1 entering

the n i  values in the functional relationsh ip, and then extrapolating I.
.5 the new values of the other t eiionsl]y related categorie. that will

obtain with the -— value that 1 entered.

To illustrate this procedure , lit ns consider the categories

1’ 
• 

of aobili~~, flex thll t~ ’, lnva1nersbi3it~, ~‘—‘~d control , and fir.

pouer—.Mghly abstract terms currently used to describ, the A~~~. There

are functional re1sti’~sih1p. b.Wiiri those categories, but whet the
.5 

n3atlossshlps are In quantitative t.i’ne, no on. knows. ~~ti tes of the

quantities are a matt er of artistic Jwlgeent at the present time.

~ *.ov.r, it does not sew unreasonable to believe that the five tern.

can be quentlfi.d, and after quantification thq could be functIonally .5

related t. each other in useful quantitative terse. Chaos those quanti-

fications and f~motto”~1 relationships were d.veloped, extrapolations to

si~~~iioas Invelving asi .quIp~~~t and weapons could be made with soenra ~
end esa~~ nce rather t~~~ on an artistic basis. It Is argued her, thai as

(
.5

H
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L
the Ar’~ changes more and more from the sta dard £r~ r with which 

.5

experienced offisero are t tht.r, their artistic .ztrspolat tons fran

-

.5 

combat pill hay, to be greater and ocusequently more aub3.ot to error.

Again, it is not argued that the five categories di. ousssd are th . most

useful ~1ns’ Ions for describing the Ar~~~ th~ were selected simply

a. ~‘r.~ies. Th~ ar. awrantly in ae br *1W officers, thoug h not In

a qumstitstive or funotiorally related canes.

The point Is that the £r~~ plan. for r.orgsniaatlons nsosssitate d

.5 -
~~ weapons and equipment can be approached scientifically. Further,

it ii argued that such an ipprosob doe1~ with the A~~y as a whole rather

then simply with aspects suds as training, selection, and operat ion. .

Thea. aspects fit within the larger scientific frewework and presunably

.5 .11 of th are streo tured ~~ the over—all picture. 
.5

.5 The effect of the over-all approach suggested her. would probably

.5 be to provide a certain kind of oontInuit~ for the changes which will be

de during future years. We night s~~ that the dlesa. ions of change .5

will be tdsntifted.

There I. no reason d~ i these dimensions cannot be put into

language for *z~~ oonm~~tton. ~flmi tng the dimsasione of change night

have an .ztr~~ 3y tangible and salutary eff ct on most £Z~~~i operations.

On. offSet night be that of orienting *1W psreoim.l at all echelons to

‘where thq are going,’ bow their 3ob will change, eW.1 such knowledge
-
.5 

would poesib]y re~~v* the dlsrmptive personal aspect fro, the changes.

8ub3ecttvel~, thet process would be a oant3nuc u. one rather than the

( .5

) 
~~~~~ change’ proces. it Is now and will be with further change.. ThIs 

.5

kind f benefit would be added to the .flbots on training, seleettoss,

psoewxewent, p3.a ing, and other operations.

- .5
-— -~~~~ . 5 . -’. —- 

-
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In eons i~~s this section would sean to negat. sane of the

• points suggested earlier. That is, it was previ ously suggested that

the rsoollectioig of ~~~erIasoed Aa~~ personnel could serve as a control

wader certain circuestanoes, and also that the measuranant of the finsi

over-all output of the field axmp was highly canteelnated. Actually
.5 ther, Is no conflict In either cue. They both involve the time factor.

At present, experienced personnel can .be certain comparison, of the

standard and ‘nm.’ axnias, but In the future they will not be able to

.5 
meke those sen. comparisons because th• new units will not correspond to

the old. The cue of .suuriag the final product of the field azi~r is

similar. In S&1~ Mft~U so a~~~ factors were oonfoundsd that it was in..

possible to entangle thom in the output of the field ai~~j however,

U this need not ~~1Ws be the Ca... In fact , it i, reasoned her, that

.5 

.5 

~~~ oont insting factors will hav, to be controlled, because we carmot

oontiim. to measure and compar. outputs from subunits as these waits .5

1... their idsnt~~y In the new organisations. .5

In effect these points repres ent a recognit Ion that officer

j~ Iga.nt. ooi titute good predict ion at the present ties, but that they .5

will los, predictive power in the futur.j a progran based on t..t. of the

over-all output of the field arey will have to be developed befbre accurate

predictions can be mad, In the future.

• 3. Future Test Veh icles

Will t.ti of futur organisation and doctrine use nsuvere
suds as 8~~~ Nt$H as a vehicle? It se to the writer that neuv.rs

I 
o a t  do the Jobj at ~~~ rate , not ~~ ti welves. &~tensive test ing of

(.5

L 
.5 

.5 
-
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sds.eyst a.46r waits is required to 0 hafr , th d~wnN befOre a

~~~svv.r, but aside from this, a nsuver has Inherent disadvantages.

Nest of these can be covered in the statement that neuvers cost too

in terns of time, money, and disamption of other activities.

Nothing has been said about the N of S&OE~~I~ R test . But it

one, Even if there had been no canteninating factor, and all msasu~~s

had been perfOot, the I would Still be on.. SAO~~R~~E was oondooted In a

given terrain, weather, and rosdr*t situat ion. And most Important, the

split of logisti. .~~port from tactical coanand dipended In great measure

on th. reactions and personalities ‘
. 

~he specific couendsrs involved
.5 for ItS success or failu re. ken w~~ ’ ~ ‘st test of this particular

set of eo sndsrs, the questio n of L~ well it would work with other

co nders would remain probienatiosi. Nowaver, the expense of obtain-

lag I suffici ent N would probab~y be prohibit ive. These point. end. rlIn.

once again the neo.ssi~~ of developing pred ictive tests which have fewer

elenunts than the test criterion.

.5 The abetra ctive work of scientist , and officer s night be facil-

itated by the use of electronic ou.4~uters J these would certainly solve

• the problem of N. Pa raneters for the machine could be collected from

~~~euvers, combat, war ~~~es, and CPVs I., organinat ions of the Arey .5

could be 1pl~~ed” ~~ oocunders and their staff i, with machines rather

thin actual troops used as subunits. Mach ine RwsrsN could be p]qed on

two sides. The sane ‘war” could be fought with diffarent ooanandsre,

different terrain, different weather, and what Is aoit important,

_ _ _ _  ~~~~~~.
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diffsrsnt ftel4sru~ strusherse. Electronic computers aq not be the

answer to the N problem, but there t. a need for an abst ia.t test that

can be repeated undsr controlled oonditicns at a reasonable e~~ense.

Maneuvers could be used as a validi~ chick on the results of
.5 

electronic war gaming or other abstract tests that night hi developed .

Th1~ would provide a test criterion In which the Ax~ i could intain

control of the frame of reflr noe.

Enough data would be obtained from the electronic war genes to

describe the Ainotionsi relatton~Mps (curves ) fOr weather, terrain,

ro~~~st, and all thoss factors wh~.s~ will be constant in a given maneuver0

Predictio ns could be mad. from the electronic data for a given cit of

condition., eho.en at rend.aj those conditions could then be di~ lioated

for a maneuver and the electronic predictions validited on the maneuver

outcome. The aocura ~~’ of this prediction would serv , as an Index of

ve1idit ~ S Or .21 the functional rslat4~~~hips developed t~r the electronic

war ia-ui.

.5 

~~~~~~ :~~.5 
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PART 3

H1IIR1~ PA1~ IcIPATIO* IN ~ JTU~~ AM! T~~1S
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I. Probability of The Inclusion of Tests In Future Maneuvers

Scue kind of umpirlosl testing will probably be desired fOr the

Ar~~ ’s new theoretical concepts of reorganisation. This judrillit is
.5 

based on the opinion that the results of the BLU~~~LT, YOUAN m, and

S*~~1R~~H ti.ti will produce enough new Information on the *m ocnospta 
.5

for ~ flLARC to consider them to be of value. Also, since ‘test” generally

has a positive valenoe, uts.tø results , will be desired in the future.

Not enough is Imoim about such large-scale ~t.sts” as SA~~~UEH to permit

a correct evaluation of thei r validity. As long as there are no well— 
.5

I~~~m v~rs of distinguishing degrees of validity for these t..t. any

kind of test will be considered adequate. Finall y, a precedent exists 
.5

for testing concepts like ATFA, which restructure the Azi~y, by means

of maneuvers . This procedure is likely to continue until other proc .- 
.5

deuce are demonstrated to be better.

The nature of the next maneuver teat of doctrine and orgsnisa tiao

will be similar to that of the SA(~~~U~ H test unlesa a scientific

advisory group sUggests another approach , If the procedure. used by the

AM ’.EO In SAGEBRIER provide satisfacto ry Information the sane procedure

will be followed again. 
.5

II. Assunin g Thit WanR~~ I~ es Not Psrtio~pate

The tollcving predictions ar , based on the asrn mption that HusR*)

will not participate In futur e maneuver tests . It Is predicted that ,

in th . absence of a scientific adviser from HunR1~O, the MITEG testing .5

procedures will not be used in the ~~~ they were d.sigaed to be used.

( In this event the testing ageney will be dissatisfied with the proos~ w.s

- ‘ - -.5---- — .5
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and will recoanend new procedures fOr the next maneuver, The recom-

mendat ion will very likely take the line that t~~tb1 with questionnaires,

oklectiv.s, and eubobjectives Is a wast, of time, and that experienced

officers do not need all this to do their job . The testing agun~ will

probab ly reoo end that more officers serve as evaluator , and that fewer

“long hair ” technique. be employed. This recoemendation will prob ably

be followed, which will put the situation back where it was with the

test of the Triangular Division in 1939. The ~ rol. will then pro!rably

ripest itself . .5

If ifusRilO were to continue partic ipation by the ass igneent of a 
.5

scientific adviser for brief periods , the type of test conducted fOr

1) 
SAGEBRI~ H would probably continue as long as he was so assigned. In the

opInion of the writer , the adviser could do no more than sustain the

prssent proc.durs e in the emount of tine he would be able to devote to
.5 the job Conaider.d In terms of the writer ’s thesis that the present

procedures will become ineffectu al as the Arvq change. more and more
.5 from it. current stru cture , such action by HuaRRO would not contribute .5

much to the effectivenees of the t..t..

Th. Implications o~ greater degrees of HwuRRO partic ipation are

obvious. In the writer ’s view any participation should follow the .5

direction described In thi s report . Following such a cours e would be

desirable from the standpoint of developing effective test . for future

rsorganisat ion, but it would, of cours., lead to other probl .s. For
£w~~~le, the question of whether this ii a legitimate H~aR1b) activi ty

( ~, would arise as would the question of hew much effort can be expended, 
.5

.5 • i
.~~\, ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Th. writer is met stt ~~~ting to answer these questionej in dsvslopixig

.5 his Iôi.. of what a testing progrem will have to be to be effective In

the tutors he gave no cons Idsration to whether RuaRR O had ooguisanos 
.5

- .5 or interest in the ars a. . 
.5

.5 III. Ad!ant asse to Ham~~~ ParticipatIon .5

The theories of organization and doctrine envisioned fOr the £ru~r

of th. future i~~iy rather wide departures tram the present Ar~y. These

changes imply that activities of iMivid’~1~ and groups will differ 
I

= . markedly, and w~dsr these oiroiastanoes Individuals must pr.stasbl y be

trained differently. For .u a. .pl., the wider dispersion that will 
.5

characterize the armies of the atomic age means that patrols will be .5

.5 able to penetr ate d.mp.r and nor, often into the area occupied by die-.
.5 * parsed sn~~~ troops Patrol action over wider are as and in penetration

of severa l miles wj u mean that the patrol members will not personal ly
.5 observe their routes befor. the patrol begins. This in turn will mean 

.5

a pester train ing mphasis on sap navigation than on navigation by

previous observation . 
.5

.5 . Lii. saab diLferenoes In activity, and thq are probably legion,

point to modifications in training. Bigger training modifications will

result directly from the Introdu ction of new .qui~~ent and weapons. The

training programs for u weapons and equipment are not generally in

existence before the “hardware” is available in quantity, and the

possibility also exists that new equipment and weapons will asks certa in

ewrran t activiti es obsolete. It seems to be to ffia ~~~ ‘a advantage to
-

~~ 
( what changes will ooonr, and to t&Ilor its training research

aosordi~~ y.

—-— - -. 5 .  
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Information on projected changes viii not be available In concrete

.5 fOrm, .b~ e a certa in amoimt of ana lysis of the situation t. requir ed

In order to obta in it. In the wr iter ’s opinion, information of this

kind will be available only when human-behavior scientists abstract it

dur ing a neuver , although some of the more obvioua differences could

probably ha ascertained f~oa analysis of the concepts themselves.

Zh. important point Is that prior to some kind of analysis this

Information is not in a usable form. In order to learn the subject

matter which th~~ can then analyse, HumRR() scientists should work with

the Ari~y during mansuverse

Thr ee points hav, been made in this sections (3.) future changee in 
.5

.5 the Ar~~ will be manifest in maneuvers , (2) the.. thing.. have important

training implications fOr RuaRft) , and (3) to obtain the tra ining infox’-. .5

.5 sat Ion, R~~RR k) scientist, must perfo rm on~the-.spot analyses of maneuvers

.5 aM of concepts a. well
.5 Such analyses uould benefit the current progrm~B in which Hua RRO .5

.5 

engagesa th . activi ty of pla~nii~g LiW theor3r testing progius is anothe r

matter 0 The ques tion of whether direct benefits would accrt~e fr om par ~’ 
.5

ticlpat ing In such an are a should be considered separately.

(—.5
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