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Analysss of the data indicated that the measures ubtained from the Psychom r/pc(ceptual battefy were
genera‘ﬂy tughly rebiable. Factor analyses resulted in the identification of six factors were speaﬁc to the
psychomotor/perceptual battery, four facturs that were, specific to the paper-and-pencil mcasun‘\ ‘and one factor
that was common to both batteries. o . ! - PN

\

‘The sample of subjects was dmded into upper and Tower groups based upon AFQT scores. mem«x of
the wupper and lower groups on the paper-and-pencil and psychomotor/perceptual batteries was compared and
. differences evaluated for statistical yignificange. It was found that the differences between the upper and,lower
gwups were generally mu»h smaller on the psychomotor/ perceptual tests than on the paper-and-pencil measures.
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S e . ‘o . 4 INTRODUCTION .- | S .ol
d‘,~‘%"“ ‘;‘. .\" . ,. ‘-\'. . q; 0 ‘*- . ) %, . , N . v . .
A N As ‘the. Air Ferce procceds i the dl-volunteer era, assessment of the.individual’s motor and
3 c N ", perceptual skills may becomi¢ increasingly important and useful in selecting and assigning those applicants
. "+ for enlistment to Aic Foree jobs which best.fit their abilities. This will be,especially true:as 1t-becomes

w@, - necedsary 1o select from among less well cducated,” culturally deprived. and minonty gfoup applicants.

. Applicants frmﬁ’_ihcéc roups typically perform less well on conventional paper-and-pencil selection

_ ‘® ¢ Measures, as éomPared”to the majority of the population. [t may bé possible, using assessments of motot
¢ and perceptual skills which are largely independent of ethnic and educatjonal background, to admut to the

‘ *,service indwviduals Who wouldwbg ‘rejected on the basis of their paper-and-pencil test scores, but who,

I \\ through their performance on these non-verbal measures. can be identified as-highly likely to succeed

.\cr(aiﬂ car\eerar;eé._ . - + 7 L. ) -
e D ‘

~

. we oo t .
. ) Previdus rescarth in- this area has been conducted by the University of Alabama (McLaunn; 1973)
© > " under coptra from ihe Personnel Rescarch Duwision. Air Force Human Resources Laboratory (AFHRL), °
. ' Lackl\q'n({,;Air orce Base. Texas. In that study a battery of nine performance tests were devéloped -and
_ vafidated’ gigzims\b the course grades for a sample of airmen attending,.the Aerospace Ground Equipment
" . Repairman coyrsd\at Chanute Aur Force Base. Illinois. Analysis of the results of that study indicated that  »
- ) fhc-scores frofi-th performance battery made a significant'contributioh to,the Electromcs Aptitude Index ;

in predicting courseerade and. for most course grades, the. performance tests were equal.inyahdity to the,
ySelecter Index., \ ' .

AN

-
. v

The purppse of the present effort was to design and fievelop a batteryfof perceptual and psychomotor,
P ".measures suntable for use’ with the test equipment already- acqbired-by the Personnet Rescarch Division,
hasing these megsures. in part. on the results of the University of Alabamastudy. A prime consideration n’
L the design of this batiéry was the niinimization of literacys requiveménts in an effort to ussuse greater “\
B opportunity for predictive validity unique to that achievable Wwith paper-and-pencil tests. Therpforq,n was
_ not considgred necessary or desirable to exactly replicate the measures used in the Umyersitytof Alabama «
N study, which used both letters and digits.as stimuli. but rather to use thé basic concepts developéd in-that .+
: stu'dy.us' a guide’in the formulanon of new measyres. = < ¢ . < £

e . ;o . ., ) . 1‘\‘ . '” A e e s . v 5
-~ . ’ . ¢

.
PR .o

+ » -, -

T 8 BA}‘TF,RYl‘)ESIgN’A'Nle’{LEMENTATION S
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e e %'_ A ‘contract was estabhshed \_ynﬁ BloTt'chn‘Ulogyfglncorpc)ratc’d.; of Falls Chureh Virginia. for the
-7 adelan.of the test battery. the programihing of the PDP.§/L mimcomputey for te adinistration of the P
. ‘f)at‘tcry. and for required wodifications and additions 36 ‘the “existing tést system. These modifications

.+ included the fabrication anU ingtallation'of-péw siibject.résponse panéls contaimng the switghes and btfons C
» o winch tre subject would use’in responding to {ést stimul, and e algeratfon of the test administpator’s + |
« = " station to allow forimproved monitonvig of the subjectsacttons. Ve e e =y
) - . . s, . - < & ¢ . . .t . 5, .
, The test admnistrator’s station and one of the_two stibject coxfsolqé‘ are shown in Figurc; land 2, -
. respectively The subject’s’ rcspbnsmpancl_ and display \scregr».”@hpwidé a typical display) are depicteds n
- ’Flgilr\c 3, The tw6 subject response - pangls are identical and a scréen is prox{aideQ'bctween the subjett
oo, cgiqsolcs to preventobservation of one subject by the other. A djagram of the testing systeni components - -
‘ showang the rclatlonshl_gixm})ng'thcv,urious.deynccsﬁ givenn Figure 4, SR L. LT
The computér pr&grqm for the adminjstratiod of the test banery,pr’ovxfles for sumultancoustesting of

- . twoNguhyeéts Lach sttbject can procedd through a test andependent ‘of the actions of the “other subject, .
« . howeverM{ is necessary torhave Bo(hsubjt:cts'stz{rt each test simultaneously. This restriction 1s necgssitated

L Dy the use 6f a single cartfidge mpe'p,[a}gp. contfolled by tlte computer, which & used to give the.dubjgats
KR - thew instrations 4t the start of cach (gst.” ™ . s e g ’
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) Psychomotdr/PcrceptuZﬂ Battery o

S o

. Scoring and storage uf all subjcct rz.sponscs re handled, cnnrcly by the computer. Printouts of the
sub_)cugs scutes are given at the end of cach test along with a punched paper tape containing the subjects’
~geores for cach itern n the test, This papes tape s, Tater uscd to transfer the subjects’ scores to magnetic
tape, allowmg direct compatibility with the larger u.omp er system used for data analysis, and thug avoids
thc‘ncwssnty for keypunching of data — a. prouess that is tie-consuming and often mtrogiuce§ rrots into

v Wommorémn . . p ) . |
Acting under the guidelhnes set out n the contract a,@ to thedxyeasures to be included ip ¢

the contractor designed and programmed a battery consisting of S¢
whicly they are given in the battery, are desenbed in the followmg sectio along with a bncfdescn tiord uf
the pdpcr-and-pcncd tests admmlstcréd to the suchc[s for’chcrence puIpos

N . ¢ O .
'S M B »
.

. ~ , 1l. TEST DESCRIPTIONS'

N

Test 1. Kinesthetic- Uc'nzory rcquires that the subject learn a sequence of switch nzinipul:iuons nd

X dmn},cd i a honizontal line cross the screen. The subject s mstru»tcd to pull down the toggle switch that
1s ‘associated wrth each of the ﬁgurcs i the order mt which they appear on the screen (left to right). Befo
.lmtmtmg the switch pulling and after ’éomp]etnon of the response, the subject is required to Keep tw

“thume™ keys pressed down. These are the dark keys shown in (Figure 2) the lowdr-right and -left corners.of
the respunse papel. Release of onc of these butfons, when the subject imitiatds-his response, causes.the

soreen to be erased so that he cannot use it for jeference while performing theJtask. The subject rccenvcs. .

}/wdvc ledmmg tnals ;n which the order of the figures across thc/scrccn is alwayjs the same, and in whicha
’bd] tone agwmpamcs the onset of the stimulys. After completion of these leaming trials, the Subject is
._instructed to put ‘on a pair of vpaque goggles $0, that heis no lo%r able te #ec the response pancl. After he
:+ has done so, he is told to repear’the switch aupvauon sequenct every time he hears the bell tone. Twelve

‘trials are gven an this condition. The measures obtained are '(1) Correct Answers — the number Of times he

correctly completes the switch activation sequence while wearing the goggles, and (2) Response Tirie,
which 1s the time required for the completion of cath of the blind tna]s mcasured from ‘release ofonc of
the * mc *buttons to complc‘f’on of the actj Vauon sequchc .

D A

as in Test 1. However, " this test the ordefng of the figutes across the; reén isguasi-random. so “that no
presentation 1s ientical tw the preceeding pne. The subjwt is given’ two privtice tnals followed by twenty
scored trials. In,additions to the Correct Answers and Response Tinie measurcs descnbed for Test 1, a
measure galled Peru.ptxon Tume 1§ also obtamed. JThis is the length of tme that thc subject studies the

" display before ihitrating s TCSpONSE. iﬁusurcd from vaset of thestimulus presentation to relelse of one of
the *“home™ keys. ' i N\ ' .

./‘

Tos e cptual Spccd - presents t ic subjcct w:th}four geometric fi fgnrcs arsayed across the succn

Test 3. I’erﬁ)rmance Under Stree v 1s very similar to Test 2, except that 501}1(: of the figures in the
stimulus are shaded. The ;ub]ex,t is ms, rm.ted to pull down the togt,lu switch associated with unshaded
figures. as he did 1n Test 2, and to push'up the toggle switch,associated with haded figures. To i ipcrease the
subject’s stres level,"an audro tape ruordmg of gomprcsscd tower-to-arrcraft comniunicatioqs. is played
dunng the t«.st No respanses, to these messages are required of the subject, d\ld he 15 insttucted.ty, lg,lzfsrc
thcm as nich gs he can, Two practice trials are given followed by twenty §§.0red trials. The measures,
obtamcd are the same us in Test 2. 7 :

‘ #

Tust 4. Ass(wmm'o Learnmg | uses the keyboard located the centet of the panel. The. subject 1s
~, shown some of the figures on the ké)board paired with “stich lwwe drawings. of comion ob;cuts (1 ..
table. man. board, ctc) or novcl geomethie figures, and 1s sfructed %o learn the pairings. Each pdll’ of

| A . e 5 ! .,

! l(,mnplutc descry )twns oftlu test procedures  including mstructum to the subguts computen uperation, t\st ad
mimstrator’ iofis andNétings of all stimuls uscd i cach jest  are contaned in /\ppu\dn A. ‘

’




- )}

figures 1s showp tu the subject three tumes. Dunng Part 1 of tlus test the pairs of figures are displaycd?or )
twas seconds per presentation dunng the leapning tnals. After being given the learning tri3R, the subject is

“then shown each, of the stimulus figures one at g “time and 1s instructed to press the keyboard hutton figure
that was pmrcd w1th the figure on the scree, One recall tral 1§ given for each of the cnght stimulus’ fgurcs .
used. v ’ . ' . ‘. .

.

PR “
. N "

Part 2 of the fest 1s |dcnt|u1] to Part 4, excopt that the presentation tme of the.paifs of figures iff the

learning phase 1s changed to onc/half sccpnd. Light.new stlmujus figures are used ATRbwas in part I,°
twenty-four learning tnals are followed by J)g.ht recall tnals. The migasures obtained from both p '
test are Corréct Answers. Which is the number of tiunes the sub;cu}t fcsponds to the recall presc»n}%@s

[ B

the correctﬂkcyb{mrd figure.. »© - - - ) Y. e

v . -

Test 5. Memory (Immedtaa/de ed)  1nvolves botlLim }ﬁmc and short; term memory of symbols

‘under cuntinuously Jhapging storuge statc The xmmcdlate meery test consists of a continuous random,,
sencs of presentations of one of the mine geometny keyboard ures. Thesubject is nstructed to depress
the appropnaté keyboard button for the ﬁgun which appeargd two figures back when the third figure
appears ojpdlic display. Each time-u hew figure appears. the subject is to press the, appropnatc button for
“_the Tigure wluch appeared two back. Lach of the mne figufes on the kcyboa-;d is prese;ntcd three times, in a
qugsirandom order. requiring a total of 25 responses..in the jmn emory test (Part 1) the ﬁgurcs are

~ dis )h):él%r_j_two sccond stunulus duration with. a two second intersignal™y al, Before the test begins, ©

the subjeCi 1s given five practicc presentations, requiring three responses.

. The delayed memory portion of the test (Part 2) has an intersignal mterval of five seconds\For both
arts. the scere.(Correct, Answers) is the number of correct responses. L . . \

. . - -

* Test 6. Concept Hlentification - requires‘tht the subject 1dent¢fy the common glement in a series of
geoniétnt fjgures, Bbthypositive and neggtive instunces of the concept (presence or absence of a right angle,

4 of presepee of four or five sides) are displayed aii cqual number of timgs. The contept to be used for any

’

-

—a

Q

ERIC

Aruntoxt provided by Eic:

a0

:pdrtnular sub]ut‘ 1s de tcnmncd by the Lomputu dloSInc mndomly from among the four congepts
available.

J‘ P . -

~ The suhjt.ut 15 mn{dl}y mformed that ssme ot the figures he w1]] see o the screcr arc alike | Jin a certain
wdy - that tlicy Lave some property or fedture w common. The subjcs,t 1sinstructed to press the nght-lmnd §
“home™ key when thé figure un the screen has the-gertain”thing that makes it like the others, and to press

-« the left-hand home key if the frgure on the sereen does not pussess the certgin property Which makes it like

. the uthers. After_pressing sither button. the subject recejvgs feedbaek regarding the correctness of his’
‘choiee 1n the fmm of a check mark'on thc screen for a c«#rrcct rcsponsc .md an “X” for an incorrect
responge. An X" also occurs after five seconds if no rcspdnse 1s-rfiade by thc subject. Tlie presentation of
the next (figure fullm dppm\mmtcl) one sceond 1ftcr the display of the feedback information: No
practice trm]s are’ ‘giveny, dnd the subjcu l'CLCIVCS“"S trals for .score. The mcasufe obtained {Correct
Answers) Is the nambe of tnms the SllbjC\.t correctly.adentifies the pmsehuc or absence of the selected
property.

»

2

Tost 7 Performapcg Under DtlzJul Attention” mvolves the pf:rformamc of two compcnsatory -
JtracKing, tasks at the same tinie. Using the handreontroller located to the right of the response panel, the
subject-trnigs tg heep a shor IonZontal ling as ¢lose to the center of the streen as lie can. The line is'moved
cither up or d\wn daway frofr the’ center by d furung, function. At the same tme the subjcct,ls required to
usc the hand-cumtroller 1o the c left of the response pancl te track the null point between two tones (Morse
AT and “NTLe Tlu.mull bint 15 moved by a second forcm" tunction so- that tthsuchct must make
con tinaeus .ldjustmcnts {os 1y at tﬁc null pont. . - <

. " ! v
Prautlu trials’ JIC giﬁc; on the t.:sl\s butle singly and together before the four l*mmutc trials for score’
begin, The e aspres obtaimneg are the sumined absolute dlspl.ucmt.nts of tht two hand- wntrollcrs from the
Adtget pomts for cad nunute of the test, For the vjsual tracKing tqsk tlu.sc measurements would "be in terms
cof addressable scope  unmits)) (dppro‘(nmtcty Ol tnch) and fof* the' dﬁdngt‘raukmg taska the unit of

1nc¢%urcment is the thgital An‘;\]og, ofthe lmndu)lltroller voltag,c ' v
X L . \ . N ) . : I . ‘\ .
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Paper-and-Pencrl Reference Measures - ’ u ? : .
* Scale RLang - ,
scajes with vanous pornts mdrtated on them by nimbered arrows. The subject i is to estrmate the nu erical !
valug ndicated by each arrow. There are four samplc items, and 24 scored rtcms drvrded intoqwo | 4 )
SCparately timed sectrons Tl o . . - ’ o
. - -Letter Sets — has iteyhs whrelr contain five g,roups of letters wrth four lettefsin each group. FOur (}f

the groups of letters are alike in sorm. way. The.subject 1s 70 fi l‘n.d thc rufe that makes the four.groups alike. ; .
The fifth group 1s different from ‘the others and will not fit the rile’, He ‘indicates his knowledge of the rule - ‘\r Y.
. by selecting the graup-that does not fit. The SUbJCL.I 1§ given twu sample items.and 30 scored r‘;ms drvrded .«

' nto two separately timed sections. '

- : ¢ o .

Tool ﬂmcnons — contain§ questrons about the user of tools. In each of the tgn rtenrs,qa;tool 1S ¢ ) PRI
depiCted and five statements ate given t.ont.ernmg the use or type ¢ of the tool. The sub]ect must sélect the :

~r

_statejment that best fits the rllustrahon t PR . sy . . Y
_Aectrical Inﬂmnanun - is a test of the subject’s knowledge of electrrctty and elet;,trrcal de’vrces Jt
containsten items whrch covera variety of electncal prmcrples and applications. - .' -.» N .

. " Mcchamcal. szcrples - qatains ten items eovenng mechanrcal pnncrples and devrces such as gears .
and pulleys. | . ; . - q e

.

SYurk I\IIUltj(.dgC -is a test of how well the subject understands words. Each of'the ten 1téms consists
of an underfined word followed b five chotces. The subject is to decrde Which one of the, fve choices most
ﬂearly matches the meaning of th Underlrned word A « . g

. Word Grougfing — consists of ten rtcms each contmnmg five words. The subject s task isto select the
- word that does not belong wrth the, other. " . N - e . a

¢

.« Verbal Analogiés —1s a test of the SUb_]Ct.t s gbility to determrne the relatronshrps between words ln .

these ten itgrd the subject s given one relationship and part of another. The subject s task.is to select from

.among the five ¢hoices the one that best completes a relationskip similar to the- first. orle (1 e.. Hoof isfo " "’-‘ '
cowaSpawlsto X ) ’ < ‘- a ~ ‘

. Block Cummng —isa test of the subject’s ab,rlrty to “see into” ‘a 3; drmensrohat pile of blocks and
detérmine how many pleces are touched by certain numbered blacks, There are two sample 1tems followed -
by 80 scored items divided rnto two separately timed sectrons ’ . ' B TN

- ~ o PN

. Pomnt Distance — is a test of th sub;ect s, a'brlrty to compare sma]l drstances quickly. Eath mblem o o
has a eentral pomni surroinded by somie lines and circles, among which there is a dot marked “a” and a’dot .
marked *b.” The subject 15 to decide which of the'two lettered dots is nearer to the central point. Therscage
two sampje items. The test rs drvrded into two seyarat’eLy timed sections wrth 30 rtt;ms in cach secﬁon. . e,. - S

L Iectncal Mazc — 15 a test of the fubjecti ability, O thyuse a cpr’rect path {from among five choiccsj‘ ’ .
For each 1tegn there 1s a diagram which consists of a lat}ge circle at™the ‘top of the picture and five letteted .
boxesat. the botfom. In each box there is 4 dot marked “S™ and a dot masked “F." Lineslead from these . "
points to the oth¢r boxes and to the urcle, with dots indicating connecgions between lines. The subject
must choose thé box which has a connet.tron from the “S™ throughsthe ¢ircle and baq,k to the S in the

same box. Only. une of the five boxes rn cach item will meet this eo}lrlron There arc ree examplesand ‘ '
. " sixteen scored items: " v « '

! S~ > ' s
K Fattem Detal  1$va.test of the subject’s dbrhty to rcmembcr.patterns which "have beel madc by,
arranging straight lincs in soveral ways. The subject js giwen five mmdtﬁ to study 4 page:cohla@itm 15 of
" these patterns. The suBject 1s then given fifteen tems in which he Tnust iflentify whtt,h of ﬁvd alte tives
- had been presented on the study page ’ . * .

- r .

Rutatetl Bluéks — presents the subject with a reference block and requires that be decrde whr.ch of
five other®locks s the same as the reference blod\ were it rotated in 3- drmcnsronal space. There are* four”
srrmple problems and 10 sevreditems, . « . :

& ‘J . - .

- Tools'- 15 atest about jools andhew they arg uscd Each of the ton items has a prctut“e ofatooland ,
four uther obyects, The Sllhjt.t.t nusy deudc whn.hbfthe four objects goes wrth the prctured tool ' *

«




. . Figre Analugies ts}tcst of how well thc subject can discover Jogical relationships. The subJect is -
. ‘siveit two figyres whach have a certain reldtronshrp to each other. Then a third figure is given which.has that
same relatronshrp to one of five alternative figures. The subject's task is to ﬁ;cct that figure from the 4
. , altematiyes which bears the same relaffonship to the single figure that the’ twg ong}nal figures bt;ar to each .
e . . otlier. There are two-sample items and ten scored 1tems. ! .

., - Hidden Figures - is a test of the subject’s ability to see 3 sifhj ‘in aco%plex drawmg ‘At the - :
i top of each page are five figures, gnd below these are sume numberqd d,rawmgs tis thp_tcrmme , t.
., wbrch letter‘edoﬁgure is con‘t,auncd in caeh of the twm\bered drawmgs < T . K

. ¥,

!
. -

. . Answer Sheer Markzﬁg Zis a, test of how fastynd how accurate]y the subfect can mark answers. The
* '« questions in this test appeartas pmrs‘,of humbers. Each pair stands, for one spact on the answer sheet, The ’ ’
¢, first number 1s the numbcr of the question and the second is the number of the spaee to blacken for that ’
K '; question. There are two scparately tnm.d sccfron%n thrs gst each cdntaining 75 rtergs . .- .

.

T o Tgble Reading - is.a test of me subject’s abthty to read tables quickly and accurately “THe items'in, ) ,
this test consist of)p;urs “of numbers which correspond to riumbets appearing on the abcissa and ordnate of . "y
a large table. The subject’s sask is o find the entry in the table at the mtersection of the roy ana column © ;
Ce desrgnatcd by the pair of numbgrs There are ﬁvc practice prqb]ems and 43 ‘scored items in this tpst -

Large Tappmg - rcMurrcs that the subJect place three, pencﬂ dots inside a large number of crrcles .
» arrayed regularly across the page. Thc SCOME 1S rhc number of t.ll'ClCS mn whuch the subject places the thr‘éc v
e dots dunng the time ‘lnmt : . , - |

. ’

. Trace Tapping Il - t.onsrsts of small numbcrcd errclcs connected By.an irregular line. The subJeet isto
place one dot in each circle as quickly as he can. starting. with the circle nymbergd one and prot:eedrng
atong the irregtilar lrne The §tore is the number of citles n which theﬁubject p']aces a dot

. Dtsq-:mmatzun -Reaction — is a test of speed of reacjion to.a signal, The signal i is an arrangement ofa’ s
#*

. X black and white, circle within a box. The’ subject’s task i Jgto place a check mark on one of four lines to S .
andrcate the rcfatronshrp of the whute urt.lc to theé blacksc rcle. Therc are eight practrce problems and 100
scorod items on the test. - ] . .

- -l e - . . .ﬁ .
b -~ . ' ’ N (I
e. [} ,

. . N « ° . ‘.
1. : *, = . N « ’ « v
SRRV - IV. SUBJECT TESTING e T *
.o © L S DN ‘ - ‘
’A total of 380 subjects was drawn ffom the 3701 Personnel Processmg Squadron Lack]and Air Force .
Base, Tgxas fromn among personnel “Fwaiting assignment or technical traiming course Openings after”
: completion of bagic training. A maximum ofssixteen subjects was assigned for testing each day, with half
. : receving the psyc tunu}tgr]perecptucrl battery in the morning whilg the other half took the paper-and- -pencil
.. reference battery. 4n fhg alternoon the two groups were switched so that every subject too‘k both the T
. paper-and- pencil and pS)t.homotor/pert,eptual batteries. The* paper-and-pencil battcry required .
" approximately four hours for eomplctron whrle the psy ehomotor/pen.cptual battefy took approximately
75 minutés per pdir of stbjects. Data on 75 subjet.ts were thscarded due to incomple® test results lcavrng i £ .
.. 305 subjects ‘féf whom complete . fest _data was .Ivznlable on both the .paperand- pcncﬂ and ;& ’
psychomotor/pcrccp.tual batteries." : \ . L e :4,_ "i -
. o Ce R : . , . s .

, ", oL e A DATAANALYSPSJ - T 2 . .
The test resuits were analyzed to determme the psychometn«, chagacteristics of the 'bgtg‘tery ‘and'to s
v compare the performance of *high™ and “low abrhty subjects (as defined by performam.c on the Armed .

% b Forccs Qualification Test). . . \ . ' . 2 ]
o T Reliability estimates Ior the tests_in the " battery, were determined usmg the Kudgr chharﬂson N
- ., - Formula 20 (KR-20)."Where appropriate, and an_pdd-even ir(ht half procedure, witlf correction for test .

< "+ length, wlere the KR-20,was npt applrcable Thcse rclia rTlréy cstrmates alang wrth the method of * .\ - .

qomputatlon are givenin Tablé 1. K ’ '\\ . IR : . e

.
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. ) *\Table 1. Rehabrhty estrmafes e ..- o -
> Tor Tests Contained i m the — e “
. - i :’} Psychomotor/Perceptual Battery ;.
. ‘ : EYAR 30') oo . w S
. . i ha » . !.‘ at .
. s * ‘Test; ) jReIlab.illty P . A .
) oL =11 - Cqrect ‘Answers ¢ .93% .. - . -
P AAR N | —Responsg Time - L 83%x. 0t - e T
. .. .. 2-Correct Answers, 84w, A .
o . " 2 —'Percéption Time' ¥ SRR . = e
. 5 ) " 2,~Respopse Thme .- = 94** - S e
. 3'— Cbriéct Answers ... < . .92% | o : .
. . S ) 3 —Perception Time  * ;4 88** oo o .
L~ . S * .3 Z Response Time & 93¢’ o
N 4= Part I 64* v
Fo.o ‘e 4 -Pan2’ AR LA '
" y . : o S—Parts1+2 Rk b - :
Y. . : - TOTR6 - Correct Ansyvers 81* -
w 7 < Line Error . 95 T .
- 3 R @" . 7 —Tone Error - 79%x ' ,
. S ) . “Reliability cStimates obtained from ) . .
. e e : . Kuder-Richardson Formula 20. - .~ °
' ' ‘*Rylxafﬁl'x.ty': dstimated obtained ffom ] . .
P foe - . ‘earrelation of odd and even items and cor- Ty
T « ~ - LT . " .rected by Flanagax formula {Gronbach, 1951). * .
) * : . 4 2 AR ,' ] . . :.\ -
' Two factor analyses, with varimax rotation, we'te performed The ﬁrst factor ana]ysrs was performed
- * unthe results of the psy dromutor/pereeptua] battery,alone’ dhd the second analysis was performed on the‘
. wmbmed paper-and-pénal feference. battery and psyehomotor/perceptual battery resafts. The, factor
. analysi$ of the psy ehomotcr/perce ptual battery alone resulted in- the identification of seven factors which
, . together accounted for 687 of the variance of thie ‘battefy. The rotated factors along with the loadings of
* N {n. iwnables whiche defined the fagtogs are gyven in Table 2. Factor loadings less than .3 are not listed and
. were not ¢onstdered in the nterpretation of the factors. I both amalyses, factor, extraetlon w3s teTwginated
" e \\1 . when the ergcnvalu(z became less than 140. S R
- . Ihe\\seeonfl ctor analysrs whu. ex mmed the combmed battenes resulted in the lderltxﬁb tion o
eleven fagtors. The eleven factors dgeo d fos: §O7 of the variance in_the battery, and are listed in Table
- 3 As in the first analy,srs factotdoadings ofless'than 3 were ignored. : e a ‘ o
* e Part of the\ objeqtlxe .of this study was the ldentrﬂpatron of tcsts whrch could be uskd with~
dxsadvantag,ed ur uultumlly depnvt:d personne] who' typicalty score srgmﬁcantly lower £¢han the majority
. . group membe_rs on, the eonvv.ntlbn;d armed ,fostes screening iistrdments. Therefore; an analysis was
. e;rformed to deterhupe the degree. wwhreh these comparatiiely “Ligh™ ard**low™ abiljty groups differed
. . in their swores on the psyehomotor/pereeptuai battery -This was achieved by dinding the total san pl&mto .
;,' -~ three’ gioups with’ appmxunate}y 4hersame number of subjects in eae}) group, based upon their seo{e on the
‘o Arnmed Forees Qualjfication Test (AFQT). This resulted in a “low” ability group of 97 subjects with scores
© e " of less 1han 54 on the AFQT. a middie’group of 104 subjects wrtfr scorgs betweengi4 and 73 and | “lngh .
abrhty group,of 104 suchc(slwrtlr scores greater wan 73. ol 2 g . KN ‘
. - f Means and standard deyiations for the “hrgh" ?d “low™ abrhty roups were . obtain®d and ** % T 1
P © 7, compansons tade for all vanables i the psy chomotor/p eptual battery..Po Tcomparison purposes, the ° |
vartdbles froin the pyper- -and- penal reference battery wefe also included. The meaps, standard deviations, _ .
! , .and Z-test statistic for each comparison are givenin Tabj d. = RSN Lo
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. o fe b ’ f Tab} Romted Factors, Bsgchomotor[Perceptual Bagtery
PR VT “ ‘? - AX "%00)’ Yo . )
T o / U Factor & . « : Factor’
» . w L Var ble N Loading ¥ Variable , | "‘“ ' @ sLoading
. . chtor I (Vlsu\al Tracking) ' e Factor 1 (Auditory Tracking) '
) =Test 7 Perfommnce Unde-g . Test 7 Performance Under ’ - °
N * Divided Attenpon-Line | ) J Divided Attention-Tone J
. Erroy Minutg 2 . a 93 ¢ . ErrorMinnge 2 ;- ¢ .83
’ « " Test 7Performance Under - - Test7 Performance. Under )
« %y Dirided-Attertion-Line o o, Divided Attention-Tone :
- - Efvor Minute 3~ ¢« 9 Error Minute 3 . 82
o Test 7P rformante Under Divided ‘ , ' Test 7 Performance Under Dmded i '
“ Atten fon-Line Error Minute 1 897 T ¢ ‘Altentiop-Tode Errar Minute 4 82
C fTest 7 Rerformance Under . v Test 7 Performante Under -
« +o ' Divd ention-Line ) Y ‘. Dmded Attention-Tone . ‘
o uRgorMinutd™~. L . 89 - hEE " Error,Minute 1 e, <81
; 3" o oY /  Factor HI (Fig Memé;{;) . ) ‘WL‘* , Factoer (Position Memory)
. + " Test 5? \demorw(De]ayed) Part2 R h.85'( ' « Test 2, PerceptualSpeed )
TestS Memoty:(lmmcdﬂte) S " Correct Answers < +.84
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TRt Corréct Answers .. . .36 Stress-Response Time. + V90
e L Test 2. Peréeptual Speed- . oo Test 2, Perceptual Speed- .
Lt Perception Time . - 36 Response Time gy
N L . Factor v (Assocnatnve Spced) ) L Factor VII (Perceptual Speed)
! .
s e "Test4 Assocmtwe Learning Test3 Performance Under L,
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.0 Table 3 Rotated Factors Combined PsychomotorlPer.ccpthal )
. * 7 oand Referénce Paper-and-Penéil Batterie . a
. . .- . ! (\ 305) L.
gt S : . v
. P < Faetor - . \] Factor
- Yanabile Loading * Varlabls Loading
~ . « . B . < -
> - Factor t (Verbal) . Factor 11 (Spataal Relations) .
Word Knowletige® © -8 "Hidden Figures - . .68
Verpal Analogies . -.76 Pattern Detail’ , oo 65 It4
Ward Groupmng L. R ‘. -73 Figure Analogies R 43
Letyer Sets . . —-.56 Rotated Blocks N .68 .t
Scale Reading* ’ N -.55 Electrical Maze ' .50
" Etectrrcal Informatyon R .—.45 Block Counting e ! . 42
Table RBading . .7 N\ -.40 Point Distance "+ - : to .37
Mechanical Principles > . -40; Letter Sets . v 37
Figure Analogies " -39, Scale Reading ¢ ~. - .33
Test 6, Concept Identification- Correqt Answe! -.35 Mechanical Prin¢iples 31
Block Counting : ’ . —:35- . . . .
. r3 i S -
‘ Factor Il {Visual Tracking) Factor 1V (Figural Memory) -
. s T
Test 7, Performance Under Test 5, Meriary Part 1 {Immediate) « - 74
Divided Atten tron-Line i ) : Test 5, Memory Part 2 {Delayed)~ \ 77
Error, Minute 2 N . 2 T8t 1, Kinesthe'tic Memory-Corregt Answers 56
Test 7, Performance Under “a Test'3, Performance Under Stress. - : : \
Divided Attention-Line . N orrect Answers . .50 o
° Error, Minute 3 ¢ .9 * ‘Discnmin&ion-Reaction | - T 49
Test 7, Perforgrance Under . ~  Answer SReen Marking, Rights ‘L 49
Divided Attention-Line ! < Teble Reading - A9
Error, Minute " 1 . 89 . Test2, Perceptual Speed- Response Time * -.48
© Test7,Performance Under . Test 2, Perceptual Speed-Correct Answers « 44
Diwided Attention-Line * , Block Counting g 37 -
Error, Minute 4 v 88 - PointDistance ’ ! 36
v ) . Test 2, Perceptual Speed- Peroeptuon Time -35
Factor V {Auditory Tracking) ¢ Letter Sets - ' 31
Test 7, Performance Under Divided . F’.actor Vi (Mm:\ar:iul) * ‘.
Attention-Tone Error, Minute 2 81 - Tools ] 2 ~.75
Test 7, Performance Under Divided ' _ Tool Functions ot RS 74
. Attention-Tone Error, Minute 3 81 Electrical Information - . -.62
Test 7, Performance Under Divided Mechanical Principles -55
+ Attention-Tone Error, Minute 1 ! © .81 Electrical Maze -31
+ Test 7, Performance Under Divided . : . . :
. Attention-Tone Error, Minute 4 .79 . .
’ - .o . ) ;e
. Factor VIl {Associative Speed) 5 Factor VIII (Motor Speed) . ,
Test 4, Associative Learning Part 1 - —-.60 Test 3,'Performance Under : K
Test 1, Kinesthetic Memory - , Stress-Rpsponse Time 85 .,
Response Time .55 Test 2, Perceptual Speed- .
Test 4, Assogiative Léarning Part' 2 -~.48 Responsg Time ’ .65
v, ¢ u
Factor 1X {Mafual Dexterity 1) ) Factor X {Manual Dexterity 1) ’
Answer Sheet Markings, Wrongs 86 Large Tapping ‘~.78 '.
Answer Sheet Markings, Rights . -39 Trace Tapping i =71 .
Test 2, Perceptual Speed- < 3 Answer Shegt.Marking, Rights -42
Correct Answers . -,35 Discriminatign-Reaction ) ~.33
. , . Table Readin -33 ¢
‘ . Factor XI (Perceptual Speed} i *
l; * . 3
. Test 3, Performance Under Divided T&st 2 Percep\ al Speed-Perception Time 72,
Attemn’on-Perception.Time 84 - ‘Test 6 Concep:iJ ldem-flcatlon Correct Answers  —.33
> LY
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. : Table 4\ Comparison of Total, Upper and Lower Groups, on Al l&l@sures ' ) .«
\ - N . .
. o, .. Totai Upper o Lower- W . .-
0 * (N=305) (N=104) . - (N=97) et » . ¢
Test B “Mean sD Mean sD Mean T sp ¢ Lt het
I3 \_ e .
H Paﬁer-and-Per}c:I Reference . v . ‘ ¢ =
" 1. Scale Reading 8.95 5.39 12.26 5.44 5.62 379 1007%** -
2 Letter Sets 15.38 8.39 17.99 4.75 1322 '+ 529 671"
3 Tool Functiops ‘563 . 220 648 221 - 487 205 43 T
4. Etectrical Information 524 ' 201 5.96 1.89 453 + 195  529***
. 5. Mechanical Principles 6.18 M7 729 . 212 - 510, 217 T
. 6. Word Knowledge 658 , 255 797 "« 207 _ 494 238 92’
7. Word Grouping - 5.89 221 7 121 1 93-. T 487 2.07 9.18*** -
8. Verbal Analogies * © L 5.81 2.42 892  .230° 4.44 214 792***-s
) ' 9. Block Counting 24.36 12.28 3036 1152 1955 1145  667***"
" 10. Point Distance 21,72 -—~10.96 25.79 9.76 1830 . 1151 & 496*** ,
11. Electrical Maze 4.68 3.85 6.11 4.85 3.41 346 /+ 508*** -
12 Pattern Detay ; 5.59 3.58 6.47 4 349  .452 3gg grsess Lo -
13 Rotated Blocks . _ .~ 4.76 ©2.37 590" v - 249 ¢ 377 .,218 -~ 6.46%** .
- 14 Tools sem N .5.93 '2.16 6.18 2127 1544, 209 248*% ’
. 15, Figure Analogies . 5.74 2.54 7.1 15 1220 aa1 T 247  giaves -
’ 16 Hidden Figures : ¢ - 289 2,29 3.78°° 245 * 243 2150 414%
' 17. Answer Sheet Marking (Rights) 90.03 20.98 9426 ‘ 208b 8705 ‘2206 . 2:38°* i
18, Answer Sheet Markupg {Wrongs) 1.5+  6.7% 129 567 '. 2228 9.98 .086 N |
19. Tahle Reading 18.21 7.46 21737 7.04" 1549 ‘7147 585 . o
' 20. Large Tapping oo 7418, 1764 7479 © 1701 . 7301 ° 19,16 - 0.69 - |
¢ ¢ 21, Trace Tapping t! 107.39 . 20.37 ¢ _109.32 18.32 105.30~ 23.36 1.36 ; ;
. : 22 Discnmination-Reaction , 7244, 12083 77.19 19.81 69.15 2159/ 2.574" - o “
AN .PsychomotoanerceptualABattery ) '. . °. e ".: e
\\. .0 23, Test 1.— Correct Answers 12.17 07424 14.13 6.85 11427 722 273 P |
. 24, Test 1 - Response Time. 253.68 ©60.33 241.44 59, 27 257.41 60.89 1. " 40 X ‘
' \ " 25 Test2— Correct Answers, -.14.40 4.48 5.6+ 366 1307 501 336 ... o
26. Test2 — Perception Time 218,18 - 74.52  194.73 48.47 . 229.31 9193  330%* - ¢ .
L.\ 27. Test2 - Response Time 172.21 43,19  168.21 4487 17351 4511 08 .. -
’ 28. Test 3 — Correct Answers 6:06 578 °  6.92 6.22 4.9 5.02 * 24acr e
o . Test 3 — Perception Time 31888 11791 304.24 85.44 32883 116 .90 469 * ”
. r Igst3 — Response Tif 220.01 99.39 - 21043 * 5152 21912 . 5847 11 -
e 31. Testd'= Part1 m\ 3.52 2.04 .7 398 197 316 . 199 ;‘v 291+ o T
) 32, TessA - Part 2 1 . < 1.96 122, 208 ' 16 [ 179 1197 176 S
> . v 33 Tests-Pare1 . - 1277 = 5,77 1445 | 581 1212 619  274* .
: 34, Test5—.Part2 ., %06 7.36 18.32 @\522 1505 791 3a8** . oo
35, .Test 6 — Cofrect Answers * w  28.98 7.16 31.04 . 7.21 26.80 625 * ade . s a
) 36. Tést7.—Line Erfor 1 . * -,, 5987. ° . 2190, 5635 °  .1723. ' 6220.- 2635 185 it
’ . 37, Test? —Line Error2 %, 5978, ° 2122... 5678, ~ 1866, 6284, ° 2626. .~ 4.83 .
y *.38, Test7 - Line Error3 *5929.°  2056. 5893. . 1991. g0S6. ~  2330. |, 083" " . v
39, Test 7 — Line Epror ' L6819, ..2059.": ")5587. 1938 T eg1s." " 2261, L 7 NS
8 40. Tesi? - Jore Eror 1 .. 2244, 782. 083. * 702 ; 22704° . 771 179 e
. 4%, Test?7 —Sl'one Error 2 RS 2188. 824", 1906, . 6547, .2297.. 804, 377 e R
. 42.Test7 — Tone.Brror3 - . 2173.°  843. 2077.. . 785. % 2109, . 1. ' 029 ° < N
43, Test 7 — Tone Error.4 T, 2138 827, ' 1%a4. 730. . 2426 80s. |,  280%F ]
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e : mdepm,denee of funetlon does _2Xisf between $gme *of the psyc}@omotor/percéptua} tests and there is little

'y~ Visual Tracking' arrd Auditory Trackmg, both of which are contained who]]y in Test7: These two‘faciors oL

e, measures from the paper: 4nd- pcnetf battery. loaded pnmard]y on thc four factors associated WIth that . °

N *
. - . ' .o
«“l‘i \ ,~ " ( LAY 3 \ , . \‘....,~
- ‘ . . . . LI Loy -
ERIC™" . S - 923 N
. > v . .
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&esu]ts of thc .analyses pcgformcd on the tests in the battery mdrcate that, svith only one exception,
they, are Highly ‘rcliable measuies.? The only *exception is Test 4 - Assoc:atrve Learnting. The infernal
eonsrstcnetyikb(;thc test of assoaative leaming under the one-half second leamning presentatiop conditian

. (Test 4, Part 2) js sa low as to indicate that the subjects'were probably operating at the charice. lével in ,

N selecttng theiir responses, Additionally, Part 1 of Test 4 shqws ratherlow re]mbxhty, indicating a need to b

" consider possible rcvrstons to fhat test. These may inclide alterations to the instryctions, revrsron of the £-
el figyres wluch are, paired, witht the keyboard figures in thé learning tnals‘
\ sentation infervals durifg the ]eamm_g trigls. -

Lid .

A}thougfhmemretatrqn is difficult at best, the factor anhlyses of the pSychomotor/per ptull tests, . -,

"both with and without € ‘ﬁe eontext of paper-and-pencil measures, were performed in hopes of raughly ; -t B
detc\'\rmnmg whether functronaJ mterdcpcndem.lcs "exist. As the results ~discussed .later indicate,

in common betwecn the psychomotor/petceptual tests "and the papér-and pencr] counterparts.
. Demonstmtron of the ment of the’ psyehomotor/perccptual tests ¢an only come with their va]rdahoryn a,
2 ,vancty of technical sche?]s —a study 18" now underway PN ;o \

v -
The facter analysts_ of the perceptua Jpsyehomotor battery by. rtself revea]ed several mtercstmg -
'“ relations between the tests in the battery. The first two factors” obtamcd (after vanmax‘rot'ﬂtron) were, o
_seem to contgin almost all of the variance assocmted with Test 7, as none of, the erght vanab]es from this : L
L. " test have ]oadmgs above .14on any of the ot}ger‘factors Furthermore these chtors are umquc to Test’f GemT o«
+ ~ withnp variable from any ofthe othet tésts ]oadmg above .2 on thage two factors. . , -‘; ;

The' third factor rdennfed seems to be pnnerpal]y associated wrth some sort, of memory prOcess It -
has bcen titled Figural Mcmory as it.has as its principal deﬁmng variables those, test in’ whrchthe subjeck . .
must re member.strings oF_gcomctnc figures ur particular order. This is different froru Factor 1Y,whichhas . ., &
, been' called Position Me?nbry, In that Factor' IV has a large comiponent dea]mg. with the positions of the ™ - | 3P
. geometric ﬂgures or the,swiiches assogiated with them on the response pane], agt()r IV might altcrhateTy b
v e ca]l\cd a Krnesfhetic Memory factor, - , o - .

.

0y N
- 5' z - o

Factor Vis® the lcast ¢lear of the factors. There are no vanhblcs Which load hrgh]y on this factor and : .

. there is o obvious eonnCetxon\betwccn the, varmplcs which define” the, factor outs:de of the faet thaf they «
o . all involve , fite acquisition “of mformatron regarding pairs or seties of ﬁgures For waht- of a better
undetstandmg of its nature, the factor has been tentdtively named AssoCiative Speed. Factors Vl and VII .
o age re]atr\fely e]car and have been named Motor $peed dnd Perccptua]‘Specd respcctrve]y , o o

. “ Facfor ﬂnalysrs of the comirfed c\orrc]atron matrix of pcrccptua]/psychomowr battcry vanab]es and ’
variab®s from the papes-and-pendl rcfer,enec battery” cesulted in the identificatiorr of the seven faetors )

’ alrcady dcscnY)cd and an_ addrtldnal four faetors whrch were rclatrvcly \mque to the papcr and,pcnu}’ : o
. ' Y measures, LA . Coa “. N -, . ;.., ‘-/e, O .
’ As in the case in almost alf fa\etor ana]yscs in whroh crther word know]cdg,c or verbal 1te1'n§ arc used® & . M :" .
.7 . Verbal Facfor (hctor 1) was identified. A Spatxal Relatjorrs, Fagtor,(Factor I1), . wifich a parent]y tnvolves ~ © oLt T
© 2 the abilify to deal'withfigures on a fairly abstract level was identificd, A Mechanical Facté) r(Factor Vlywas' .o %
. "isolated on which ,t'hose tests thiat requite some know]cdge of.too}s and mechanical pnnprp]es&oad heayily.- . L fe

Irr addition, two factqr§ which seem (o relatd to manual manpulstion were 1dentified, These factdrs weie, v 1, 3

A

¢« called Manual Dexterity 1 (Factdr [X) and Manual Déxtenty 11 (Factor X) the drstmet‘:on be\tﬁ'ecn “the tgo .« .7

v
!

s apparcnt]y lying in thc degree of Meness- of‘thc acu.ons required. .. 7, | . - .
' . a]most all“the’ factors 1}lEnt1ﬁcd’thcrc was” no fnixing of. vana'f)]cs?frorn the Wo baiteribs. That .00 2
(. the variables from the psycitomotor/pereeprua] ‘battery, Yodded” almost ¢ xelusively, on the facfors assocted .

"~ . .with that Battery and very little on the .factors aseoua_ted with the péper and*pencil ba{’tery hkew:sc the * " .

bettery and not.on the factoks, from the psychomotor/perceptual/percgptual battery. Thus, it seems evdent = -k,

. thint theie is a large amount of variance in the psychomotor/perccptua] battery that\ib\comp]cte]y unrc}atcd T

to. ‘the paper- andycnerl mcasgrcs This jJS eneogggmg as it indicates these psyctiomo or{percc;ptua] tests - . +

\ have the potential for making unique contributions to predictions of success ‘and faglore in tcchmca[

. training churses, for whatever it is that these tests arq mcasurmg, \ is umquc to these teSts\{d is not being '« a0
mbasured by papcr'and -penail tcstsc oo . - . \ e 0

.
. T .
D N . K




ST 7 The tésts t.ontamed in the mychomotorfpereeptﬁal battery seem to b}measurmg abrhttes thatare = , *° °,a

ch o ~1ft yhproving the predietions of suugess in Air Force training s;hools ¢specially for, those personnel who are g7 W

. N LN . b 4 . Z" . . ) :
. Cronbach LJ Coeﬂ’rcrent alpha an}\\té’ mternal strutture of tests: Psyclfor 365(‘7100, 1951 TG -p 97t334. S

-

-

The only *Arca of sul xantral overla betwcen the two, battcnes is in Factor IV.— Pigural Memory.

- \Mule the prmupal defining s3nables for this Tactor come from the psyc 1omotor/permptual battery, several

of the measures.from the pamfr agtd-penetl "batté¥y are also, found-to load on this factor, to the extent that

v approxrmate]y 25% of the variance . the Drscnmmatron Reactrorr An E%r. Sheet Markmg.,and Tabie
Readmg tests is'determinéd by thts.?hpter ’ I, T Y

In studying the results of the éompansoﬂs of mean performance of the “hlgh” and",low abrhty L
groups on the psych‘omotor/pcrt.eptual measures, oné notes that while in every mstant;e the “high™3] bility o
e group\tpérf ormed better thaf the “‘low,” ability, group, these dtf\ferences were generally ¢ »a lgsser magmtude
than the drft'erent.es between ‘the” two groups on the papér-and-pencik measures. Th{.;gmall differénces
. - between mean performance of ahe groups judged to be “high” and “low” ablltty the basis of *the
. .traditional. sclectioni measure (/}FQT) would indicate that thes¢ measures are less sasceptable to the
- nfluences of prior educatiorial experiences and cultural difterences whith are gencrmy ac'ccptcd as B
- dctenmnmg,at least in patt,’scores o tradrttonal paper«and pengil measures, i N
9 , . . Sl a e .\\‘ /~~ T . v

- >
- T -~ . . .t LA . N N ) e . L | .
. SRS “. b ~ e ¥ : R '

e * . N ’ \ ' @, . 0 .

\ vl ;' . vu CONCLUS}.ONS AND lmCOMMENDATION& . v . o« A
+ ’ ’ ! ¢ . >

¥ . . - . l

. uruque to theSe tests angd not measured y “paper-and -pencil tests. Aertionally, there is aéss pronounced IR
difference between the. traditionally defined “high™ and “low ability’ group on the psychomator/ t_ "o

. . percepmeal battery as t.ompared wath the papervaynd -pencil measures; . These two ‘properties of the battery, LT |
~ - tombined with the fairly Iugh rehabutty of almost all the rﬁeasures suggest that it may prch'htghly usefdl - .0 . S

.ond _ymlly desrgnated as “fow,” abrh “and therefore high nsks n ‘trammg srtuattons . - Y .
. At .

) -0t as htghly Tecammended that adtﬁtrpnal studies of thrs ba‘ltery bf: undcrtaken ‘to m’vestrgate the .- -,
" ' degrce of aglidity of, t}\e tests fof predretion of tratmng ‘suctess 4pd failure. These studres stould“address

both the absolute predtottve vahdrty of the test gnd the incremental vnhdtty ‘over and aboye the present-" %y ‘
. . sclet.tjorr instruthents. Addmonaﬂy, it may. pruve very ipteresting 1O, determme the drffcréﬁ-‘tral vahdrty of \‘ “_’ v

a7 * the tests for tradrtlonally deﬁnc’d “lugh"and “low] ability m‘drvrduals. o c e’ R e
. . € .

.

x .

e F0  Studies.of these t e ma add _significa tl to gur understanding’ ofdhe types and amgunts of T e
. ’ ¢ YP Y gn Y YP i ‘e .
. ' abilities required for success m.mr Foree tmmmg?;ttuatron‘s m}d nay allow the Air ¥orce to achieve savmgs- . -

. ey b‘o,tﬁ in trainng dollars and jor _personnel; effectivendss through * assignment ‘of péetsénnel prcvrously St

0 consrdexb\d marganal nsks to trt’nmng a;easwhcrc thcrr probability of suc(:cssrs'ttt‘axuuuem . S
R IR T s P
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L .. ) .. 'Table A1 presents corrglations among each ‘of the vafiables fromqoth t}‘e Psychomotor/Perceptual |
Battery 4nd,the paper-and-pencil measures..Table A2 and A3 summarize the fad{m loadingy. from eaf:t} of , . T
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¢+ The tecorded- Perceptual/Psychomotor Battery instruction to the subjects a'gé.given in the first part of

¢ this appendix. The Matefjal which is actually on the audlio tape 45 indented and blocked.,State ments n all

Capital letters gppear-as teletype messages to the opérator.” Actions required by ‘the aperator are placed in
“brackets, while parentheses enclose statements of what the computer program is doing. The “#” symbol
indicates the position in the text of cue tanes, which- appear on the instruction tape-to provide

K3

synchronizing information-to the computer. ~ .. .. ' E ) )
. E— . . : ’ . - . . - " . .
’ . The second part of this appendix contains a complete ljsting of the stimuli used in Test J.throug
Test 6,in the order in which they are given to the subjects. ) .
- . . t . » hd - . - . <
v | R . Y . > : . k‘ : - ‘
II. Instructions to Subjects : ¥ W, . et
READY TO START . SR P
(Press S and tR)‘ . " ¢ T : - o
-~ ra S ’ . . ¢y ‘s . >
.o Welcome to the Personnel Division of the Air Force Human Resources Laboratory. You have betn
selected to. help in the development of $ome niew tests. These tests may become part of the battery of
~ tests used in selection irt the futire, A » oo
. ~Your peifdrmance on the test.wilt not be used to evaluate'you. It will be used to evaluate the tests so
£ - doyour best. « .. ' v o, . ‘ tT )
- . . P S - g  ceun &
First, fet's check the things you will uss during the tests” Look at the T V-like screen in “# frontaof
- )’Ou'. .o “. : * ’ - - ' v - .
t L - . . , .
" ‘ ‘ '(Prc_sc_nt Figure T2 0q sereen)? _ , . N
A The ‘s¢reen is used In allﬁtcs{s. The piqture on the sereen.is like many which you will see during the
\\ test =2t U Lo o . . R
\ . (Backlight red biittons)‘3 »: ’ . “ TN ‘
\~ “Now look at t'h.e'ccntral pancl in front of you. The lights in-the red buttons near the front of‘the
o \"panel, one on the left and one on the right, have just comi¢ on. During some of the tests, you will use
" these red buttons, You will use your thumbs to keep these red buttons “+’ pressed down. .
oo » -(Backlight toggle swftches and red bugtons) , ~ -+, = . o
C N'Ow._notc the lights which, have just come on below the row of four-toggle ywitchestoward-the-rear—
of the, panel. These switches work up and down.. You will use- them both “&” ways during the tests.
e , , . “\ W3 ' N -
. ,z';‘ (Remove T2 from screen) - g'
S ags - ‘. Ly 1 ot E
. -0 letstryarpractice tnal. A picture will appear on the screen., Then you will hea‘ “#” this'bell. .
[ . . L ‘« 1 A' IR .. '
i (Ring bell)as ‘ ..

- ! -

, T S
’ - That bell 1s the signal to let go of one of the red buttons and pull down the t‘o‘ggle switch which has
) the same_pi¢ture under-it. then put your thumbs back on the ted puttons and ptess them down. You
+ must keep them pressed down except when you are pulling the toggle switch. When you ate [ead’y to
pull the Yoggle switch, lift one hand off a red button’ move as fast asyou can, pull the correct switch
and return y our thuinb to press’down the red button again. You car use either hand to pull the toggle
switch —keep tie other red button pressed down. ’

~ ' -

. - \ .‘ . . - ! - ;
Note. — S and CR refer to the **S” and ““Carriage Retuin! keys on the tolegype. .o

1

2 . . P - -
Note.— Hlustrations of the geometrie figures arc gven inFigures A1—A3. '

3 . : "o o S
[ Note. — The red buttons on the “home keys” in thgower nght and left corntrs of the response pancl. - -
/ - - ve T T ’ - 3 - - ey ’
. ’

o

14
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". . Now, look for the picture on the screen and when you hear thie-Bell, Jef go-of dne red hutton and pull ‘
' . the toggle swijch with the same picture. Remember to get right back on the red buttons *“#.” :

s~ v

.+ (Stop-audto). e . . . . ,

L Y (Wait until all subjec}é on both red buttons (RB)) ‘

¢ ) (Present T2 on screen) - . ‘

(Ring bell), .. - ', : o
* oy {When RB rclc‘aéea, erase screép)‘ T - ; .« -

. o, % . . . .
v . ’ * (Wait until subjects complete task or 7 seconds. Warn operator if a subject fails task.)

. s ' - J LI Y 2 ‘0 . o N

. Notice. that the picture disdppeared from the screen when you took your thuigb off-tht red button.
- 74, Makesureyou have pressed down on bogh«rcd'buttor'ls after you pull “#” the toggle switch, ’.“ i

- L4
s

. » ", (Turnoff lights) .
o " There {s a I¥ \'5: T T T W I < s :
oo There is g_y(ﬂ)oar in"the center of the panel and a joystick to the left and'right of the panel. You

-

. . will get instruc"ﬁo‘nm ut thése later wher it is timie to use, them. Eagh test will only fake a “#” few .
minutes. oo : T, T oLt T s .o
ST ... TEST1. KINESTHETIC LEARNING * ', .
: N “ . . R N ‘- N - I - “/ . .
T s . N e L : // "a.f‘ R 0
«+ -READYFORTEST.1 = ' - , R Y
. . ) 3 s . o~ . N , by . K ) e ;
(PressSandCR) =~ , . ¢ . . . - a s
) -, L T -

o .o o (Backlight toggle swtitches)

The lights urider the 'é@ggle' switcheé® are now on..Notice that gach'switch has a different picture with _
. it, In this test, 3l feurspictures will appeai on the screen. Y our job will be to pull thie swifches down -

. -inthesame otder thatyou sce them 6n theséreen. They willalways be in the same “#* order, -
AR . : . ) * ! * o Y
. {Backlight red bu?ions)_,'f N vk T e n - .
K " Excepg, when pulhpg the-four swi}(:hes, yout thumps should b_e.p'nﬁthe red biittond> When you are

- readio-pull_thesswitches, do so using gre hand. When you t2ké your thumb off a rédbutton, the -

« * pictures on the screen will disappear. You must remember the o?ﬁm*piﬂmek‘www‘ru‘yn{lﬂ%;
* toggle- switches down. You ého{q}d"fvork as fast as you can, but'be sure you hear the click when yoﬁ Yo
pull the toggle. switches all, the way down. After the piétures appearson tie sgredq, you willhear the - [~

., beil’ Do fot tefeasea red bufton unti] you hear-‘:#”'the-bell.f £t .« - . .

. READY FORPRACTICETRIALS - .o & i Coel T
\\ (Statiom 1, any questions? Station 2, any-question?) et - L. . ! ‘
) L , »“ LT 9 R |‘ i Vo > N N . .
i \.(RressSa_ndCR).- R R T, ' .
. OK, hands on'red buttonsfo}"ﬁ"rhacti‘ce “4 trials. - - t. S S
, o \ (Random ¢hoice of sequonce 1 (T1.T2 T3 T4) or 2(T4 T3 T2 T1) Twelve trials of sequence 1
P ' . ", or2,upto15seconds display/response timg) . .. -, .
. . “ Now, put on the goggles yqu will find oni the désk in front of you, Make sure you c'an’t see anything. ) £
-~ 7 If you aie wearing eyeglasses, please také them off. L o L
) [ i . . - . . . % } ' - '
Dt i . < ) Co - 4 ..
. . READY-FOR BLIND TRJALS. o R A I VAN
v (PresSandCR) . L Y KR R AN
R T T . .o : - . vo. !
o ‘:': ' Now, every ;time_you hear the bell, pull thé switches in the same 'ordcr_as youdid in the ’pr@ttic} .
+.* "4 frials. Thumbs on red buttons, andhere “#” we go.- ' N . . \ o
4 L ('g:.-o.‘.“ . . . . '0 oo :'. b . “ II
‘ T 2‘§ I 'o L ) b
I, - - A , . S | b

. - ) ‘: ~‘v . ) ~ , wlv® ‘, . 4 ‘], ~

e v . . N f ~ J . .

’ o &y
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s . e s \
- ' . . - , .ot
. . - y .g,\ . " -
. ’ (Turn ()ff’back]ightmg after both S’s have depressed red buttons) .
T . ' Tridls 13"through 24, no visual display)- . -
A , ‘That’s the end of this tkest, please remove the “# goggles. i .
, . -. . . o . - s : ¢
PUNCH ON. PRESS @_ONTINUE L ¢ - . , . v . s
(Tum punch on. Press “CONT”)* . co . . ' y 2
o (Record datc,§ubject(s)‘identiﬁcatidn) . - 1,‘*-' .o o e ‘
. . - (Recdrd patternused. Recdrd responses all trials, correct or incofrect.* Rebord response time ~
. ) Lo (red relegse o red recovery) triats 1 through 24) - < o . -
TR P @ . [ . . , - ‘ i ) P N . . -
ot (Failufe to complete a trial in 15 seconds results in a réponse time of zgro) -
= ° - i f - N . ' - N R ]
’ (At.end of punch, wait for operator tQ turn punch offand press S and CR) * . S
Y . . B » »
(Tum punch off. Press S and CR) . . . S T
P ' . . ) . ~ P , . + “ . '
[ ! . ’ ’ * . ; - \ =, . .
* TEST 2. PERCEPFUAL SREED - ’ ' -
" ‘. . .. . ) "I - -
. READY.FOR TEST 2'(A/N OFF)* . ’ ,
(Turn the bell toné generator (A/N) off) Y
(Press S and CR) T : "
e In the next test, the pictuies on the screen will be shown in “5” different orders. . i g
A . @ T . s ! . M e 2
LT (Backlight toggle 3witc_hes) . ; LB .
! < > . .
Your job will be to pull the switches down in the order m which you see the pictures on the screen. %,
’ E * ~ - ’
- .. (Backiight red buttons) ¢ . <t o R 1
. Except when you ate pulling the switches.keep/your thumbs on the red buttons. The first two rials ) B
A . ’ ~ . e i
,wﬂ] not_count for sgmmmmwerMmemn the
L switches in the order shown on the screen, do so using one hand. When you take your hand eff the.
! red button, the pictures on the screen will disappear. Pull the switches down and retutn your thumb
- " to the red button as fast’as you gan. You will NOT hear the bell this tinie. Okay; thumbs & on red -, A
v . bUttOﬂS. \ ’ L I Lo "a - - * .
| . _ . S AT ’
\ . (Practice trials A and B with, 12 seconds display/response time and a 3 second intertnal mterval) * ", * x
' . - ) et v [ . . .
. ,% ¢ . RPTORGO . ‘ . T ",
! N - ‘ , a2 - . > e ) R . . , .. N
¢ . «(Press,R'to repeat practice trials. Press G to continue.) - S, .
N ; \ el . " . ) . - . ! . .
, -  READY FOR TRIALS ‘ Ay
Y, ‘ '(Station 1. any questions® Statioh 2. any questigns?) -t ' LT
- 4 | i ' ’ . e Iz . . il
) " {Press S and C/{)-f : : .. : AR B
N * - . . 4 > . ; . - . . .
‘\ - '.‘ \\ ,rl - } " * ' “ ) - .. .
T . % *Note. = “CONT" refers, to the continue switch ory the ‘compugcr console. e M Yo i .
) ( ) \
. | . “Actuafresponse is not recorded. 11 recorded for, cofrect responses, 0 & recorded for incorrect responsesa’ . .
l‘( l % Note.f— The bell tone and Morse “A™ and Morse {‘N" audio stimuli genérator 1s disabled by a pair of switches on
o Ithe dperator’s console. - s, : . -, *
. . }L‘ :A( . . - 2 . N ;;
, “ @ * <
\‘ - IR . . . o>
1 ' r ' 7 ) " - ﬂ
q . . I
O - } .

, :

|




l..( . ‘ ’ . . ‘ \
- X Now we’ll bavc 20 tnals for score Hands oﬂ red buttons ecp them tHere except when you are ) o
v pullmg switches. . \ . . . s 7
o ¢ (Tnals 1 through 20 wn\l econds. dlsplay/rcsponse time and a § second intertyial mterval T "
., o Type nrumber correct after each. balf of test)®y - ) A . ’
T ’ (Turmn off backlighting) L . , S . ! . “ ,
i ' Thatis the end of thxs test. Putyou ,hands ezt in your lap : \ ) o R
g PUNCH 0\\ PRESSCONIINUE l o o . ) LK
. . . v, s 1w \ * . . v
- .. (Tumnon punch Press““CONT") AL -t - : vy
. (Record:response corrcct or ncorrectfor all 20 trials. Recgrd percepnbn mc (onset of display_ ’ ’
. ] = to release of red button) fpr all 20 tnals. Record mo'tor time (from r3lease” to subsequem . l
depression of red button) fog all 70’tna]s) e . Lo
. + s
(Tum punch off. Pre§s S and CR) , : " R I
) - ' ' ) s " \ N’_ MY
i TEST 3; PERFORMANCE UNDER STRESS =~ 8
' . READY FOR TEST 3 R R : C SN
. .. N
(PressSand CR) -~ . . N . '
. (Backlight toggle switches) ’ T . ’ "
- This test 15 hke the last‘one except that some of the pictures on the screen will be-shaded: When the - ~ I
pictures are unshaded hke they were before.pull the switch down. If the-picture is shaded, push the P

N awitch up.Picture clear, puli dow Picture shaded, “=”, pysh up.
- (Backhght red buttons) . ¢ \ N

p bct s practice. Thumbs on red =" buttdns. .
{ Practice. t«nals-A—and Bwith k2 seconds display/ FespoRse time and a3 second mtertna‘l’@rval) .

"(H both trials are performed § ,correctly, warn ‘operator with message: ‘t‘A” or “B” NQ GOOD)

\ , ' - \ x : . ) T
REPEAT ORGO A : . L
’ K4 * . i .
) &)ntml;c) ’ R )
. e -+ Now well have 20 tnals for §cot& Du ng the trials. you will hear things through the earphones Try ? .
L. * to igndre what you hear. What yodshgaruring the trials is not lmportant for the test Thumbsonr

i
|
|
J
l
(PJCSS R to repeat pracuee tnals Press G to
: ) buttons Remcmber “clear; puH dow& ed; =" push up. et -
ty ! . . \ . ' . . i ; .
.. LOAD DISJ’RACTION TAPE7 S/CR. oL “ T \ N e 1

. '\ (Swnch audio contrals to Channel 2 (_Dlstractor ael) ' o e o .
(Press S and CR) . “ ol S v . \ L . ’
REN / (Tna]s with 12 seconds dxspl\ay/respgnse time\and a 3 sccb‘n(‘}intertr‘ial interval) : - ] s Y
- S (Typé nurmber correct rcspon_s;:s after each halfof test) . e o ' _g; . ’ "o
v, e .
_\- o TAPE1. LOADINSTR. SR R U S . /\\ AT
K \ o (Load an}dno tape comaming mstrupnons ﬁor *ests4 5. 6 0 pattcrgf) . SR ' . / B
. { % . | ¢ N




' \ e . . * | . ot N
\ - Lk o t 'y
: ‘ A (Switch audio controls for Channe] 1 (ln'structi‘on Chzinne!)) g . " \f .
\ \ | UAPwssSwmdCR) ' . P —
. . . {Tum off backlighting) - . n C . '
A\, «- 7 That's the end of this'test. Put your hands'[*%” in your lap. - * : %

\ PUNCH ON. PRESS CONTINUE /. . ‘ v - . )
0® '(Tum on pugch. Press “CONT”) ** o ]
". . s ‘(;Reto'rd' respoiises: correct,or mcor?‘ect, for all 20 trials. Record perception times and motor

oo times for all 204rials) -, * ,. < =, ‘ : ' C
, (Tum purch' off. Press S and CR) 7 . <
(AN , TEST 4. ASSOCIATIVE LEARNING : v
' ADY FOB TEST 4 . . . . . o .
,(Pk'sssandCR) . v T e LN
\\ Look at the k'elyboard “=" in front oTyoﬁ. - . Vo~
A . (Backlight keyboard) ‘ . .
éhch button in the keyboard has a diffe;;ent picture. Now, we will draw one bf t}lgs;,plciures on the |
“ screen. As sgbn as it appears, press the keyboard button which has the same =" picture.
. \'(Draw KB on screen) »* - L N N
. '\'(When subject' presses correct button, erase screen) > NS
- Notice that the picture disappeared from the screen when y6u pressed the keyboard button. Dunng
this‘test‘ mmé\of-theso keyboard pictures will show on the screen. With each of these pictures, you
’ will also’see a picture thatis not on t“; keyboard. Two'pictures will appeas on the screen, one that is
on the Keyboargd. ,gn‘d one that is not on the keyboard. Each pair of pictures will appear three times
during, this\tést Your job is to leam the Rairs. After you have had a chance to learn the pairs, you wdg .
‘ see only ong.of the picutes on the screen, You will have'to remember which keyboard picture “#"
was paired withit. | . | R Lo N
» . AN —
L READY FOR LEAR\NING TRIALS , { - \
. (Station 1. any questipns.‘:’ Station 2, any questions?) - h \ N
"(PressS and CR) | - . ~ \
) Look at the screen and’ eep your hands' " in'your lap) ) .o h <.
" (24 pairs at 2 sefond é;imulus duration and 1 secon/d/l crsign\a\l interval) “(\ -
’ Now you will see o\nly one picture op the screen. Press the keybdagd button picture that was with the ’
picture, on the screen. You are only alldwed a féw Seconds, so be as Fast “£”.as youcan.
- ¢ ' ' . . :
. (Test trials with a stimulus duration of 4 seconds and|an intersigha, intermm sgcon\ds)
B (Type number of correct responsesy s ‘ N
/\ X/\} " Please’ place your hands in y,fiur lap ag:;in. Now you will see Ywo gictures on thescreen, One that is on "

f o the Réyboard, one that is not’on the keyboard. Each phir of.pi tures will appeyr three'times during .

by )k this test. You will see each pair for a very short tim‘e.f‘{0ur ob i$ t0 learn these new. pairs. Watcl the »

A ' \ {\\\ screen. Keep your hands “&” in your Jap. - S g ' " )

N 4 + . ! « . . A LR . - f

1 NN PN A \ . \ \ \ \ .

o | L “
LY \’ ‘J |\ . : \ s . l )
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f
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' "\ - / \ N T
. / v - oo
. r AN
f v . \ A3 . /

L. . 1\
. - (24 purs below at 1/2 second stimulus duration and 1/2 second intersignal interyal),
; Now you will see only one plcture on the screen. Press the button picture that was, w1th the picture T
“% on the screen. ¢ -
(Present Qest trials with a stimulus duration of 4 seconds and an ingersignal mtewal pf 3 7 -
seconds) A \
(Ty pe number of correct responses) ¢ s L
\ (Turn of f backlighting) ' - / ‘ L ‘ ?
: , AN
That’s the end of\this test. Put your hands “#” in'yourdap.. Vs
PUNCH ON. PRESSCONTINUE ' ' /'/ : j . , N
(Turnon p ch. Press CONT”) " ) '
7(nRecord respo\nﬁ corrégt or incorrect, for trAs 1 through 16) i .
(Tum off)punch. Press S-and \g \ / : . s :
s . / N . - $
. - TEST S\MEMORY, MMEDIATE AND DELAYED ’ =
- . / \ ’ “’ \ . -n -
. . v Y ' -
READY FOR TEST 3. ‘ . ' ,
(Press S and CR) ‘ ’
(IB’é ight keyboard) 3 . .
In the ngxt test you will see the keyboard pnctures\) he screen, ohe ata time. This is a mémory test? LY i
Remember the first two pictures. When you sce the_third picture, press the button for the first it ) -
picture — when the-fourgh picture shows, press the butt for the second picture. Then continue that g ;@*‘ .
way. always pressing the button for the picture whlch you "#’ saw two pxctures back . vl T
's
(Backlight red Puttons) ) fl Co g . o
‘Youmust keep th} red buttons pressed dowQ exce;?t when you a‘b pushmg a kegbdard switch. = - .
Let’s practice. Wait until you see the third pleture As soon as you see the third pmure let 80 of one \}:;
' red button and press the keyboard button for he first picture you saw. Then continue, always JET
y . \pressing the Yutton for the picture you saw two 1J1ctures back. Thumbs on thg red buttons now, here * ,
. ‘\ \s:’f" we gO. N _ \ ., N R -, '( )
X through F with a2 second stlmulqs duratlon second i'nlfér‘signnl 'interval) ! ) ‘ Lot
either sub]ect presses & button before 1¢ture 3, alert operator with A2 or “B” NO GOOD
ESSAGE)* \ N ‘
Type number- ofcorrect responses-for ea¢h subjept) N ‘ RN X
* " - \'
REPE I ’ : - . . :
to repeat practice trials, ?to continue) ' ) R Ve ST =
\ (Delay 15 sec nds beforg repeatingipr ctlce to give oper@tor time to demon trate) oo - i
A (Ifasu ]ect dges not have both red Buttops pressed when stimulus presented, teletype bell
Other se ignore red buttQ‘ns) . , -
RFADY FOR ME ORY RIALS / .. , : .
Station 1; anyq stlbn ? Station 2, any q} estions?) v RN
* t * N

. .
\ . U '
. ‘ . "
PR =
i

) ' L .
0 t . \ .
K N R . -
. ' . . N . * N @
f . . 31 . - . . .
*. N . ’ .
f
.
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e ¢« (Press Sand CR) - ¢ LT ' - .
’ OK, now we will begin the test. Remember, when you see the third prcture press thmn for the 4

'f;' first picture you saw, Then continue, always pressifig the button for the picfure which you sdw two
. - picturgs back, OK, thu‘fnbs on the réd buttons now. Here®'#” we ‘g0. L
- (Trals | thrbugh 27, 2 second snmu]us duratron, 2 second intérsignal mterval) . .
s . ) (Type number correct for each subject) ' yo . . . T 5
: ) For the .rest ot' this test, everytliing will be the same except that the time between prctures will be
longer. Again, when the third picture shows, press the button for the first pictur¢, Theh continue, :
always pregsing thé buiton for the picture which y.ou saw two back Thumbs on the red buttons now
here “#” we go. ) . oot A o
' (Trials 28 thropgh 54 with a 2 second stimulus duration and a 5 secord intersignal interval)
(Type number correct for each subject) e ‘ . . .
SR (Tum'off backlighting) .
That’s the end of this test. Put your hands “# in your Iap S \ o .-
" . PUNCHON. PRESS CONTINUE - | e
" "(Turnon punch Press “CONT”) ! . - ’ . . \‘_ . ;.' N e .
‘ K (Record responses, correct or rncorrect for tnaTs 1 through 54) - B . )
(Turn punch’ off. Press § and CR)“ L - . . e
N ~ TEST 6. CONCEPT IDENTIFICATION * .+ . « °
\\_\ - . ‘o \ A ‘ . '. . * » ’ ) v
‘ READY FORTEST6 . ) s -
. (Press S and' CR) - " ' “\
' In this test, you will use the red buttons agam but ina drt'ferent way “F” . ’ )
* Forthistest, * . . ‘ ' _-/ " " L
\ . (Light Right Red Button (RRB)) =+~ "~ + Lt T '
s ¢ the red button on“the right meens yes. ‘¥ . '? N : A .
- (Light Left Red Button (LRB)) ; o = - "
. - . The red button on the lcft medhs no. “#” . . j', . B
R ' o (Ltghtoff) A A',_, _— S e
‘ You will see pictures onw the sqreerl,one at a trrne Some of these prctures are ahke in a certain way
%, YAtthe begmnmg, you will have to guess how they are ahke “we T LA,
. {," . (Mbhl. .\'Ru) _—_ . L h ' ~ i ;
. Pregs the yes button on the right when you thmk the prctures have, that certain thmg whrch makes -
s , them\ahke B ~ . v '
(hg}uLRB) L e * I
\ Press the} button on the left for a picture without the ce'rtam thing. """’ o -
" S (Light RRB)' N\ \' \ Lo C el A
A .. Right for yes. dygn \ ] ‘ - . ‘.,‘ . . ' o
1 . . “ vt ‘ .
o \ . ) ‘ .~ , ~ \ ' . .
‘\\ . s ) ) . IS }' 10\ . r{‘: S~y i . .
. AN\ : s '

. . . . - \ ’ ™ s .

° I ) ‘ , ‘355 ’ ‘A b U ’ )- * . ,‘
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- - .‘. - nr.,_l ’ 3 . K ¢ X PO
SN L ‘ : I . RS
. ’ R v e ! - ,oat T - .. - S g
-t \ » ‘ 4 ! v/ - s ,
s ) M ? < e . A ' . LI
. . . (Light\URB) - : “ - . ~t
o . Iﬁft fOt NO ““” C . ’ T \ o3 “ ' z .t ?\ ;;
P v_‘/ - . , ; s -4‘ v ] . . . o
v (Lrghtsoft)- ', . . ‘ J \\r _ ) . -
B T CIf your guess is correct, you will see “#” a check mark 3/ | ’ ! \ ‘ ' o
v (Draw che&t mark on screen) L R . e P
o g ' onthe screen. nybu are wrong, “ran . ) . N R N . " N
e e, - (Draw, X on screen) S co T <. R
g » X will appear. “#” When you see . - R ”* LR : “t.
. . . Py . . . P 5 - . ]
A ;S (erase screen) AE ! . /. 2} ' ‘ . d Qo
’ . a prcture 1fyou guess that it has that certain g t}[ﬁng, AN o NS S et
® . v, . e e YT oot -
(Light RRB, draw checK) - . ) R . b T = C
- . e Ny o, ¥ N .
. . press the red button on t\he right. “&” If it does n(/ ] , 3\ . . N R
- . , . . PR— . . PN A N
(Light LRB, draw X) o : : ST
. 1", . T ’ R
¢ have the certam thing, press the red bunon on t.he1eft A se . N . o
(Brase, lights off) " oo o 5
. . . " e - »
- L ADY FOR CO.NCEFT TRIALS \ s : A
. . . A
(Stahon i, any questrons" Stzmon 2, any questions?) - by . ot e
- . . . . Iy
(Press S and CR) . ST . * .
(Lrght both red buttords) - ‘ . R ' - -
* ‘OK. Now, decide if these ﬁgures have the sectet thmg we are lookmg for. Here “i e go o .
(Present fnals -1 through 48 with-up to 5 seconds display/response time and a. 2’seoond B .
R dysplay /feedback time. Feedback as appropriate but score as incorrect any response madejfter
" the 5 second drsplay/response timé. Wait a maximum of an additional 5 seconds for responses{ )
; ~* ¢ DO TESPONSE, drsp]%ay X andcontinue) ¢ z \\ '
" 3
(Each subjgct proceeds at hrs own speed W,hen one subject ﬁmshes hsplay “WATT” on his ~
- R screen untif both are done) o - ‘ AN
- » ", be . 4 k4 .’ .
. . (Erase screens) ) U h - - . <
., < . >, . .
- ‘ (Type number correct each.sub;ect) ~* P it .. . r
) \ ’ : . ' ' LS .
. M (Turn offbackhghung) . e T v, S \ -
i Yy - : . NG o _— [ ) >t
. That’ sthe end of this test. Put your hands ‘: in your lap.\ ~ N, R R
. o N ) [N
Fae a PUNCH ON. PRESS CONTlNUﬁr . . £ s N
1 ay ﬁ AN . s ‘
' (Tum on punch. Press “CONT") N e N , . {
~ + » Y
' "(Record patterg uscd Record responses, corrector incorrect, for all trials), - S
. . (Correct answer concept will, be t ’?ﬁdeugx selected from theV.followrrlg ‘for each pair of ’
) \ subjeets) B R . N A N
o *. . 1. Figgre cludesaright angle v, < - i e . )
N . 3 . TS h \ * ’ i ) N
, 2.. Figure has no%ight angle - S hi ! -
* - -7 . . . -.‘- : N " * v 4
- o 3. Figure has foursides | A s ALt - u . .
PR 3+ 4 Figure has five sides,” .7 N ‘1 CNED L ey, ” B} "
N . o Y . {;‘*‘t‘ \ -‘?’ . . N -
; 6 ” '.\ o S A . R ’
ot ’ : . LA ~ gt . *
LI « 3 RN A N 0N STy SO . s .
kS " o\ N . * ""‘\"A AN é.; el " \ "‘ N
o : . s . 733 o o RN oo
' : > » N\
. ' C e , ) LY o
‘ \)4. N " . “\' * ‘6365 £ ‘r “ o . .o \‘\
- . C W . : v o0 N Ty s R o
EMC . . . ‘7"”, “‘“’ h \ ¢ .\ . )‘ 4 ’.‘0 3, v B \ ‘l;s‘ N3 H )\\ 2 ‘
- o R OB e L& s T ¢
[ ‘ ‘ £ S, \ NE T 4 ] NN LI PR
"‘5\ a N r . ~ &\ . N e .. Q{ o 2 < © . \ ‘ ' ~




: ¥ K . N Nerv s
:~ TN N
& .. LRI n ’
'h;h *» . A , . .
' ’: . ] . .‘\_’." “l.,.Q l‘ 4
o ~ . This ’Z a test of héw wekl you éxn ﬁay attent!on td two thlngs\g§1n3~orr‘ at once. Look at the streen in
s ‘. S front ofyou 'l'herc i¥afing of dot;acros&the centgr of the se;e § g - N n : '*’ o .
l O : ,', _ ":- 3 J(DlsPIaYShorthnc)\ N N DR T \ - R ’ Tw X
. . There are- two Joystrél&‘mlr\cr)tnt of y you Tlte _\o‘ysuck o the right . controls "the movement of the short' P
v e , . kne on the screeen, The sko e will %ove away from the, dotted line. Part of your Jobqs to keep .
L, . the short lrne on the dotted line ¥ the short line moves up, you can bring it down by pulhng the | .
) . i Joystlck toward you If ,the s’hort lme moves down, push the strcliaway'.from you. o
. S '\ 3 Take hold of the Joystrck and. try,to keep the ,short line n%ht o th\* “'#L dottcd\lme ERRSP
TRV (Start moving short ling) \ ER oL :»1 . S ’
S \if‘“' “ry (30secondspractrce Thenb\ank ree}) :'_ A *
' 4‘ 2 _: Whr]e you are moving the short lin€ on th creen yorf wilt hear dots and dashes over the earphones.
. ’3 *  You éan contro] these with the left 1oystlck\&Kr;§f youf job is to' move the left joystick away from
. ’ you of toward you so that the.dots and dashexblengd into a soft steady sound If the dot comes
R . , -before the dash, push the stick away from you: If the-dash comes before the dot, Rull the stick
e ‘toward You. If you are right on, youwill hear “# this,: . . . N
W R secondsof merged dots and' dashesat standard rntensrty} . L . .
. ) The farther you get the left Joystrck away from the tong, the louder ‘the sound will beome\You will
Se have to keep the Joystmk movirlg slowly.in. the Correct drxectron td"kcep the soft tone.
. N Take hold of the Joystrck on theleft and try ‘to kee’p asoft stead’y sound lrke you ]ust heard Ignore
T \: \the screcn for now. Just work on cofitrolling the “4” sounds. L., : .
' . : (30 seconds practrce wrth vary ing dit and dah mtensrty) " N i
. . " Take hdld of both joysticks nowand, watch the screen Keep the'short line nght on the dotted lrne'
R - and keep the sound soff and steady “ho - o ,
T, ) (60 seconds practice, then blank sprecn and d&g)ntmuc sound for 2 seconds) - o
N .+ Restyour hands in your lap. You will have fout, one-mirtute trials. At the end of each trial, thc screen
- o will go'blank and the sound will stop Rest yourJtands in Your lap “#” between trials,.
- READY FORATTENTIONTEST e R _u ’ o
o . A (S atron 1,any questrons" Station 2, any queshons? Ha\dsonjoystrcks Go')
- H - ,l < ‘: v
T g 2 CPressSzlndCR) o o S T o v
' (Short line movrng slowly above/below horizosital lmc of dots for 60 seconds Srmultaneously, . :
] varying tone to earphones for- 60 seconds) S e R , :
.. ‘ L, (Blank screen and discontinue sound) e' Y ,;«::j: . ‘ » .
- OK, rest for awhile, then we will e bcgm again. e ' . R ’
v . (Type absolute displacement, -each 15 seconds, each hand) ' - R . e '
OK, hands on the joysticks again. Here we go. “#” ‘ ) y o
X (Second 60 second trial) ° “'. < oL '
e OK rest for awhrle then we will “#” begrrraggn, . . ‘
- . R "S: k “. " 7
. £ :“\\ 4 7N . 4
. - N . i ¢ : . ", R
i . ¢ ?/t - ' " .’ ‘c L . ,Q e . N .
. : ) \‘ "i .. = K toed 34.}\ ‘,‘ . R o g ? ,./ ) - N ’ .
T r;. H . x\:w . e "‘: L " :J:?{l 0 Coe . \& . B
EMC < B o -~ T . LT ) | o
. . ’ . e, ~ Ca !

%




-t X Ls S i * N e ~ s
A . ’ N S ° D R, LT . R
. K ' e e . . - N PR Y ¢ s
R S T . . R - LA - B \ “
VNSRS M ¢ ~ & , D B . 4 oo o A M
. . . . N .t . ¢ A, o .. ~o .
e ; (Type scoresasab'ove)" e L, ‘ PRI K o .
IR (Y4 N b * v v . -
) LI OK hands on the ]oysudks agam Heéré we g0. i N R R ) S
i L “ e _ . ® . , 3“ ) ¥ .
IR ' “(Third 60 se«.ond tnal) o -.m..ﬂ' ST Lt e PR .
AT " 0K, resi for awhile, then we wrll “"’"b.egu‘r agam . . C. : .
. v . -~ & - — . AR
3 ’1 LA t oo a 1 . 4‘ T
. e e (Iype scores) s ol 0 ) . ' o S
Dot * OK, handsonthejoysucks. agam Here we go.# . X & e,
¥ L] M i y . AP
SN oy ~(Fourth 605econdtnal)f. ) o v we T L v
. . s o . Y d ) .
2 T.hat was the last test. Thank' you for your(coopéranon < L el oL
T e \ . - Loee N
Lo .. {No cue tone. Allow tape to’reset) v . - - . ;. ’
. .. . AN . . »
o, e -; ",& (Type scores 4th mmute) . e ’ Tt iy . LR
.. . Ny 1 s e ’.' '.. .t - N . . P
. N ¥ A S SR = g . . R
AR PUNCH ON. PRESS CQNT;NUE S - AR ...",\\.”0 . FE T N 34 4
[y ) . - . . t. 3 \‘ . . a':‘ * ..
" (Tum on punclt..Pross “COI‘{T” e T PR S . '-«,. S
R BN .. ¢, . Y I )
VoL - (Record scoressfor each hand séparately ‘for eaqh‘*kS. se'coqd sublest, 16 sCore.yfor each hand ) -
L. T, " consist of the abso,lute drspjace?nem from the target at theend of eaph, ond, summed over 15’
et «‘.' e ST . . N - : .
o€ » N"’ b . ‘e o § CondS)' - f . '. "ﬁ' M \ ETY LI ‘.‘, -, -J. ’ v
. » . v ~ N
" s '(Dlsmrss-subjects) N N A N S PELTUNNCI S . ‘
v ! a Vo ! . ' . v
Kl . - 3 I S - . o,
. . (Puncl%(;ff Préss SandCR)“ B N A
% . < ) P . e L L ’, L -4 c Ny, MY LA
cd T cAT Ty e i T TR e e T < . .
< *{:NDOFBATTERY' e ) a Y s, ST g . L b
« ¢ LI ~ a . t . . . . “, 2 R - e ? .. o
V. P . "‘ - o . b et . « TP . ‘p 0w \f\, y 'f b
. ‘JIP Test Strmuh . AT A A S - et
L o . R . a ) 8,
R A Tablcs Al through A4 specrfy ure ordér‘m Whlch the vari uxeometnc ﬁgures were presented té thew .
. sub;ects durm,g Tests |-6. References in edch qf the tables di egt the readerito the Frgure m whlcﬁ the’ .
o s geometric ﬁgures correspondmg to.the ﬂ]ph‘rmur‘nehc designators|are located o Do \ " AN
W ., L. , \ . . 1 R \ ‘i ‘. P ‘\r N
. N ¢ . 3 . L . PR i .
K ' B e ! I ™ ’ LYY L4 > . Nt N .4 .
- ) 3 g 3 . PR 3 . v . - s . \_ , A . vyl ,
9 s e . R ve \ ‘e < . L e s < . \
: LT . O w7t e
e . AP Table A4. Stimuli Presentatign Order for Test 14+ = - “{ - s Ty e
;l r H * “ . M . L . - - L. - . L] sty h W
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%‘7 = + ; T — f

/ , . . ' ]
L Leaming Tri.él . New Figure ! Keyborad.Figure .
- A T A « N—1 - X KB-6
2 N-2 o KB-7 Lt
P . 3 N-3 KB-8 .
y ‘ 4 N4 KB-1 o
-5 \ . N-5 . KB-5 .
. 6. \\r* N-6 ' KB-2 / )
N 7 "N-7 iR - KB-3 . .
. = | 8 3 N-8 . ' ‘KB4 -~ ..
" 9 . ) N-5 | | o *KB-5 ) —_
. , ; io ~— N=8& : KB-4 N
, - 11 N-3 KB-8
, 12 N—4 . . KB-1
<. 13 - N-1 KB-6 .
IS LR N-2 . KB-7 x
.~ ¥ 15 ' - N-;—6 KB—Z P §
16 NS KB-3 P
— 17 " N-3 ‘ KB-8" -
. ‘18 ‘ * N-8 '_,-KB-4‘
19 N-5 KB-5 -
. 20 N-2 . v KB-7 . .
27, N-4 . KB-1 '
v 22 N-6 "« " KB-2,
* . 23 N-7 . KB-3 "~
R 247 N-1 - . KB-6 -
~ Recall Trial ' . e T
| N-1 - ‘ P
2 N—4 N “ 1. . ",
' .3 t_N=§ e } :
- / 4 T N-2 ‘ ) AN
\ 5 . .( - N——7 ) ‘ ’ ‘
RS 6 +N-3 : S ‘
\ - : ‘ . . o -
~ 7 -~ N-6 . ‘ '
, 8 . ' N-8 S o,
! Note. — Itlustrations of the geometric figyres con'cspondmg to N1 -1- N- 8 !
and KB 1 ~ KB-8 are given in anurc A2, \
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! Note. —Illustrations are of the geometric figures corresponding to N-1 —

N-8 and KB-1 = KB-8 are given in-Figure A2,

K

Lear%ing Trial New Figyre Keyboard F'igure n
1 - . N-9 .| KB-8 -
2 =10 "KB-6
3 N-11 1 KB-5 "
4 © N-12 ‘ KB-1 D
5 ) N-13 KB-7 -
6 - N-14 KB—4 /
o7 N-15 KB-2
8 " N-16 KB-3
9 N-11 KB-5
10 -'N-13 KB-7 | .
11 ’ N-16 - KB-3 —
12 N-14 KB—4
13° N-10 KB-6
c 14 N-12 KB-1 |
15 N-15 KB-2 -
16 " - N-9 KB-8
17 N-10 KB-6 - °
8 . N-9 *KB-8
. 19 - . N-15 KB-2
20 . N-12 KB-1
21 N-14 -KB—4
22 -+ N-16 KB-3
23 N=11 KB-S
24 N-13 . KB-7
Recall ”Erial\\ ~ .
1 Nr‘l4 - $ ‘
2 N-13 S
3 N-16 S
4 N-12 : .
S ‘N-11 :
6 . N-10 .
7 N-15 . -
. .8 N-9 .
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Table A9. Stimuli Ifresentaltion } Table A10. Stimuli e§enmfion v
Order for Test S, Part 1 \,’ o Order for Test 5, Part 2! - "
“ T@ Keyboard Figure " Trial Ke)"bo ard Figiize
Practice A KB—4 . f
. - P v KB-S§
Practice B KB--2 ,
2 KB4
Practice C KB-7 .
. .3 KB-9
Practice D KB-6 : .
. 4 KB-6
Practice E KB--5 K ~.
Practice F KB S . KB-7
ractice -3 “ 6 " KB.-8
1 KB-2 7° * KB-3
2 KB-1 \ 8 KB-2
, 3 KB-7 9. KB-1
| 4 . KB-3 10° , KB-S§
N 5 KB4 . 11- KB-1
L 6 KB-6 12 KB-6
7 KB-9 13 . KB-7
8 KB-$ 14 KB4 .
.. . ' 9 KB-8 15 KB-2
! ‘ 10 KB-6 16 - KB-3
- 11 KB-2 17 KB-9
12 » KB-3 18 KB-8
13 . KB-8 19 KB-7 .
14. KB--9 . 20 KB--2
) 15 KB-1 21 " KB-8 .
- 16 KB4 22 KB-1 o ‘
7, , KBS 23 KB—6
) 18 . KB-7 , 24 KB-9 )
RN 19 KB-9 ) 25 KB4
20 KB-8 26 .. KB-3 ; /
2 KB-1 27 _KB-5 /
\ 2 KB<3 - '
23 s KB-5 ! Note, ~ Iljustration of the keyboard A
.24 KB-6 . figures corresponding to KB-1 — KB are 1 \
25 ‘_ KB~7 +.  gmven in Figure A2, . |
> 26 KB-2 ‘
‘. 27 KB 4 |
+ ‘
! Note. — Illustration of the k.cyboan.d ) |
figures corresponding to KB+1 — KB-9 are . |
. /givcn in Figure A2 ¥ .
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, ‘ ‘ _ Table A1l Stimuli Fresentation Order for Test ¢* '
N i . Trial  Figure Number Type’® Trial _ Figure Number Type
! ' 1 .. 15. 4R 2 6 5R *
. . -2 - 3 5R 26 ‘12 4N . -
. 3 - 10 .4N 27 15 4R
, . 4 13 - 4N . 28 1 5R *
. oL .. 5 19 ¢ . 5N - 29 4N - -
- ) L 6, . 2% 5R 30 b - 4N , .
. , * 1 .18 .4R 31 16, 4R I
v . . 8y . 6 SR . 32 13, 4R .
B ‘ . 8 8 4N . 33 8 ‘ 5R°
5 10 .17 < 4R 34 8 . 4N
, 11 o 4N 35 - 14 4R
B . 12 12, 4N 36 - . 24 5N
. ’ - 13 14 4R +, 37 . 20 5N
* P VR 5 SR 38 7 10 . 4N o . ,
. ‘ 15 22 5N 39 Y/ .
; .16 .4 SR - 40 4 SR -, . /
. - 17 St SN a4, 19 SN RN
o ¥ 18 T 4N 4 22 © 5N T
19 21 5N 43 5 " 5R
K ke 20 5 16 : 4R 44 21 , -" 5N - o
C 2 “2L.0 1 5R 45 - 3 5R
22 23 5N 46 18 4R -
23 9 4N | 47 23 5N . .
‘ 247 20 5N 48 11 - 4N
% ;2 1 N
:5-%: ’ ! Note, — Hlustrafion of the geometric figures cortcspondmg to the figure
L numbets are-givenin Figure A3,
d . v » . % Note, — “Type” spccxﬂcs the number of sides in the figure (4 or 5) and
) the presence (R) or absence (N) of aright }glc \ .
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