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DEVELOPMENT OF NEW SELECTION 

TESTS FOR AIR TRAFFIC CONTROLLERS 
This report describes creation of the :\Inltiplex 

Controller ~\ptitnde Test, a n"''" me:umrp to 
screen applicants for Federal "h-iation Admin­
istration c\ir Traffic Cmitroller positions. Its 
content includes items to mPasurP tlw traditional 
types of aptitmle" such as arithmetic reasoning­
and risnalization that are included in today's 
Ci,-il Sen·ice Commission tests. In addition it 
includes new job sample items from the con­
troller activity. uses figures to show air traffic 
on a simulated radar screen. and require." id!'n­
tification of potential conflicts between aircraft 
in that simulated traffic. All tPst questions are 
presented in an air traffic control setting. pr<:>ricl­
ing a job-related appearance that gins the test 
high face ralirlity not found in today's selection 
battery. The fermat for item sequPncin,!! also is 
a departure from anmlwr current aptitude bat­
tery desip:n pra~tice. that of clustering- items 
into homog!'neous sub;:cronps. Instead. in these 
tests the items altetnate frmn one type to anothPr 
and spiral to increasing lewis of difficulty. a 
mode of presentation found only in a fe"· cur­
rent. tests such as th<> ~tandford-Binet. _\ r<>snlt 
shown statisti~ally is that non-confliction it<'ms 
included for measnr<>nwnt of aptitudP>< rE'prP­
sented in toda:'·'s selection hatt<"ry show tlll<'X­
pectedly hi;rh commonality '"· ::h tlw n<'w air 
traffic items rf'qnirin7 d<>t<'<>tion of imp<'ndin7 
conflictions. The rPSltlting measm"<' shows 
promis<' of con,.jst<'ntly producing highPI· ntlidity 
coefficipnts than possible "·ith tlw cmTPnt test 
hatter~·. 

Background 

The cnrrE:>nt CiYil :"PITice Commission uptitw!P 
tE:>st hattH~· for "crePning air traffic controllPr 
applicants has heen opPrational since 1!16+. In 
1!170 the FedE:>ral c\ Yiation ~\<!ministration f·on­
tract<>cl with specialists iu t]1<' fi<>ld of p<>rsonnel 
selection to SNtrch for ways to alleYiat<> prohlPm>< 
heing expPriE:>nced in st>lt>ction and retc·ntion of 
air traffic controllers. TheY identified other a\·ail-
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able tests to increase the predictiw validity of 
this battery. plus areas for the construction of 
new tests. One of these (Buckley, Xote 1) mad<' 
use of a t<>clmi<tn<> d~;wloped to .,,·aluate total 
man-machine ''ystem performance in control of 
air traffic by ll1E>tsuring how we!! a fully trained 
specialist could control simulated traffie presented 
on a film nsin#' the proposed clesip:ns. In an 
adaption of this technique for the testing of 
personnel skills. films of air tr<tffic as seen on a 
radar S('ope arp !>resented. and obserrers asker! 
to identify tlw aircraft they predict will violat" 
separation standards. This instrument added 
;,-i,!!nificant ly to a composite for prt>dicting on­
the-job success ()Iilne. Xote 2). but the equip­
nwnt and spaee required for its administration 
genPral!_,. are not. a,-ailable in Ciril Sernce Com­
mission testing situations. Therefore test rt!'­
,.Plopment procedures wer~ initiated to derive 
measure.~ of this same skill in a format that meet>­
Chil ~enice nPed~. 

Test Development 

Tlw ori:..>ina I Controller Decision Emluation 
techniqttP (Rn<'kley. Xotel) reqttired obsermtion 
of simulatPd air traffic sitttations as they unfold 
in a film of a radar scope. The obseiTer pre­
dicts and records potE-ntial conflicts as soon as 
lw. detects tlwm. in an ~mstntdured. free respon~P 
modi'. Dttrinp: PXJWrimental administration and 
study of three film wrsions for dewlopment of 
th<l :\fnltiplex Controller ~\ptitude Test. it was 
found that identification of potential confli<'t~ 

wa" pasiPr. quickPr ancl more l!Ccurate after oh­
""''""rs adjustPd to the scopP and its tarp:ets. when 
only a fe''" targets wpre in Iwar-confl.iction. and 
when t]l('ir rat!' of closun• ''"a" slmY. Items 'Yl'rP 
more <liflienlt whf'n the obseiTErS "·ere first <>X­
posPfl to tlw scoJw and its targets. "·hen mnltiplP 
targeh ''"~'r<' in near confii<'tion and when tlw 
rate of closm·e amon,:: targc>h was rapid. Fal!'P 



positiYe c<mflict items did not discriminate an<l 
~enerall~·, for true conflicts, the greatH the lead 
tin1e aYailabJe .. the· ~reater an iten1~s diserinlinat­
ing power. .Journeyman controllers identifier! 
potential conflicts sooner than cle,·elopmental 
trainees, and identified almost. all potentials that. 
became real conflicts .. DeYelopmental controllers 
generally missed a number of real conflicts. were 
slower than journeymen in calling- them out. antl 
frequently did not attend to aircraft altitude 
separations. HoweY••r. t lw rar.ge in tbt perform­
ance among deYelopmentals was great. and somt> 
perfonne<l as well as journeymen. i'ome con­
fliction items in these films were too en>'Y and 
some had a negatiw relation to a clewlopnwntal­
journeyman criterion clichotom~·. 

The obserYer had much idle time tlurin)! fret> 
response film versions of the test. as tlw traffic 
pre;oe:1tecl is lig:ht and aircraft "·idel~· :;eparated. 
In this sense, the St>tting reSPmbles, •l common air 
traffic situation, but an extended amount of test­
ing time is required to prt>sent only a small 
nnmher of confliction itt>ms. Retter n;oe of ex· 
aminees' time was desired. .\n initial change 
during test. cleYelopment ''as to structure the 
items. using slidPs to prpsent questions on the 
screen abm·e the film. )lean response times for 
dewlopmental and journ.~ynla!> controllers to 
react to each conflict in t h~ fn;n respons~ ,-er­
sions W('re determiner]. .Tonrne~·man mean times 
were. selected to b~ detPrminers of aircraft posi­
tions ''"hen JH·esenting confliction qnPstions in 
the st1~1ctured Yersiom'. for this maximize<! tlw 
rliscrim:>mting power of Pnch item. Two-choice 
conflict items. askin)! "·hetheY a pair of aircraft 
"<'~"ould conflict. wt>re JH'esentetl for thirty se<"<mds 
when unexpected changes oc<·llJTNl among tar­
gets. such as when np"· aircraft l'ntere<l the pic­
ture. Four-choice conflict itt>ms. askin~ which 
pair woul<l -:-onflict if a confliction O<Tnrs. "·en· 
pre;o;ented for forty-fin• ;ot>cont!s \Yhen traffic 
changes \H•re slow. .\ "Xont> of tht>sc·· rP>pon;oo 
was introcluced to permit inclusion of non-con­
flictions that might he preclictP<l to he conflic­
tion;:. an<! this "·as nsPd as t hr- forth alten1atin· 
in all fonr-choict> confliction itPms. Items ''"ere 
assemhlet! into tlw. <lPscribecl tf'>t fonnat. hut thl'~­
didn"t utilize half the a\·ailahle tr-stin~ time. This 
large amount of idle time ht>t,wt>n qne;.tions al;oo 
prm·i•lecl mnch opportunit~· for oh;oerwrs to 
clwng-e tlwir amwr;o; to earlit>r qne;o;tions rl'g-anl· 

ing potPntial conflicb as t1w aircraft approaclw<l 

2 

each other and the correct answers became mort> 
obvious. In the :fret> response film .-ersion. this 
problem was controlled by a requirement for 
entries from a coded clock onto the computer­
'cored ans,':er sheet wheneYer potenti,-,] conflicts 
were reported. It "·as found with the paper and 
pencil nr~ion that presentation of a new item 
eYery -iii ,;econds \YOuld keep examinees so busy 
that they ''"ould haw no opportunity to 1i1ake 
~ueh changes. :Horp tt>st items "·ere neede<l to 
ma.ke. this control procedurt> work. 

The h'"t films presented simulated traffic mo\-­
ing acro,;s a radar scope plus a table which in­
cludes detail data on each aircraft. identifyifl!! 
thf) target. ib altitu<le, speed. and route on the 
''"· "le. The >'cope uses lines to represent ainYays 
or highways in the s1.~·. ''"ith alphabetical iden­
tifiers of starting, endifi!!, and intersectin7 points 
on the air"·ay". The top of the scope is Xorth. 
and a mileage scale is pro,·ided at the bottom. 
.\mple information is presented to prepare a 
1·ariety of qnestim•' related to a controller ac­
tivity. It appeart>d possible tluit most factor" 
used in the current. Ch-il SeJTice Commission -
aptitude battery for controller selection could 
be measm·e<i within thi;; simulated air traffic 
~etting-. 

Items wen• writtt>n utilizing this arailahle 
infonnation to measure such aptl;udt's as direc­
tion follmYing. tahle rea<~ing. interpretation of 
<lata. spatial Yisualization ancl orientation~ e~ti­

mation -Qf distances and rclatiYe targ<>t move­
tnent:;:. and arithmetic. ~mne it(>lllS inelufh=·d 
\Yere of a ,-ery sin1ple natur!?. nnd others ·were 
writtt>n in a multi-factor fommt to inerea>;e their 
len'] of clifiic-ulty. For example. the directions 
for this type of test r<>qnired imotrnction on hc~w 
to read the table. so initial table readill!! <Jlles­
tions \Y('l'(' inclurletl that '"'re of the very ea,y. 
in:'tr<.l("tional type'. ~\ wnr4?n4?s:-: of <li:=:tancP~ aero~~ 
t.he sc-opP. reMling th~ table to t!etnmine rlw 
spe~t!s of aircraft. mvl mathematical eompnta­
tion to determine their rates of elo;mre (all of 
the;oe hein)! reiate<l ro horizontal sepamtion) were 

t-e<tnire<l to so]Ye a complex prohl~m such a>: 
estima t i Ill! t lw t nn·e l tinw in min nt~s het\\·een 
t\YO a i r('ra ft at a ~.-j ,·en moment. 

The rei;,tion het,reen it<'m type>' an<! total tpA 
homogeneity ''"as detl'rminP<l. an<l this ratio was 
nsl'<l to <ll'tl'rmitw tlw nnmher of itPm' per typ~ 

to incln<l(> in tlw test. c\ result. for example. 



was inclusion of twiee as tnany target titne-dis­
tanc.e se-parv.tion itetns as con1pa:s:-; heading iten1s 
in the test. The order of placement of conflict 
items had already been established by using the 
mean response. time of journeyman controllers 
when targets 'wre at certain location. Xew apti­
tude test items were placed in the remaining 
positions, alternating from one type· to another 
and spiraling to increasing Ienis of diffic,llty 
as testing: progressed. Three alternate forms of 
the test, )fCAT 4, 6, and 7, ''ere P' epa reel. 

Test Criterion Characteristics 

Y ersions of the fre• · res]'onse CODE test, the 
structured )lultiplex Controller _\ ptitude Test. 
and other selection measures were a<llllini,tered 
to students at the US Xary ;\ir Traffic Controller 
Training SchooL )femphis. during the 1reek of 
August 18-22, 19i5. Grades of these stuclents 
were obtainecl as they progressed through class­
room and laboratory training and passed or 

Table 

failed the com·se. Distribution statistics, inter­
correlar.ions and rotated factor loaclings of the 
rarious tests with each other and with school 
grades wPre detennined. Forty-eight Yariables 
,,-ere im·olred; five factors '"ere extracted and 
rot;lted. Definitions of the rotated factors ar~ 
presented below. 

Rotated Factor I. Yariables with hig:he;;t 
loadings on this factor include CTO Block I 
"\ Yerage, . 76, ITEX Final Criterion Exam, .:H, 
and Control Tower Trainin;!, ~\irport, .53. This 
factor might be defined as Control Tower Op­
erator. the title given by the school to those 
classroom ![mrles "·ith hi;!he;;t loadings or portion 
of rariance on this factor. .\mon!£ potential 
screening nwa'mres, a new J.'_\A air traffic con­
troller .\TC Occupational Knowled;!e Test I has 
the hi;!hest loading, .40. 

Rotated Factor II. Yariables with highest 
loadings on this factor include Spatial Test .. 6:>. 

Intercorrelation~ of Selected Test Variables and Laboratory Grades 

USN Air Traffic Control Training School 

( 109 Persons Tested August 18-22, 1975) 

Arithmetic 
Laboratorr Courses Code MCAT OKT-l GCT Reasonina; 

Laboratory Flight Plans 
VFR 05 17 23 10 05 
IFR 18 26 22 19 26 
Stopover Compos~te 09 20 28 26 09 
Performance Run 19 22 22 25 18 

Laboratory Control Tower 
Training 

Basic 16 20 28 19 21 
Intermediate !9 I 1 07 17 09 
Advanced 26 17 27 19 08 

Laboratory Radar Training 
Air Surveillance 

Week-I -02 10 11 17 10 
Week-2 -08 04 21 09 12 

Precision Approach 
Week-3 08 21 13 14 08 
Week-4 16 04 09 11 25 

Course Average 22 27 43 34 23 

F'ree Response Code 43 32 12 14 
MCAT 42 20 23 
ATC Occupational Knowledge 29 24 
USN GCT 31 
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)lechanical Comprehension, .63, and "\.rithmetic 
Reasoning, .53.· . This factor might be defined as 
:\Iechanical-Spatial, since the spatial and me­
chanical comprehension selection tests have 
highest loadings on this factor. This factor 
seems to account for nry little criterion variance. 

Rotated Factor III. Y ariables with highest 
loadings on this factGJ" include Course "\. v<erage, 
. 82, Basic Lab. Control Tower Training, .65, and 
Stopover Composite Flight Plan Lab, .60. This 
factor might be defined as Laboratory Pcrform­
ance. since laboratorv activities have their hi o-hest ' .., ~ 

loadings on this factor. ~ \mong potential screen­
ing measures, ATC Occupatioual Knowledge 
Test I and the )fultiplex Controller ~\ptitucle 

Test, with loadings of .22 and .21 respecti,·ely. 
have the highest loadings on thi,; factor. 

Rotated Factor IV. ,-ariables with highest 
loadings on this factor include )lultiplex Con­
troller Aptitude Test, .58, Free Response Code . 
. 49, ATC Oceu.pational Kno\\·ledge Test I. .46, 
X avy General Classification Test . .40, ACT Occu­
pational Knowledge Test IL .36. Charts & Pub­
lications, Base Ops., .36, and Precision Approach 
Radar Lab., .30. This factor might be defined 
as Air Traffic Controller Performance. since 
selection tests im·oh·ing the controller activity 

and classroom and laboratory performance nu·i­
ables have significant loadin;_,'S on this factor. 

Rotated Factor V. Variables \Yith highP-~t 

loadings on this facto1· include Readin7. . 70, 
Radioman, .58, and Precision Approach_ Radar 
Lab., .52. This factor might be <lefined as Read­
ing, since that variable has the highe.<>t loadings 
on this factor . 

Selected Intercorrelations 

Selected rlata are presentr:d in Table 1 to high­
light three of the experimental selection te:;ts 
heing studied here, their interrelations t>ith each 
other and with laboratory Flight Plans, Control 
To""er, and Radar Training, as those grades pro­
vide the greatest range in criterion scores for 
ditferentiating perfonnance among FA"\ student 
controllers. ATC Occupational Knowledge Test 
L a measure of each person's past controller ex­
perience. sho\\·ed highest relation to performance 
in laboratory classes. The thirty minute )lulti­
plex Controller Aptitude Test generally had cor­
relations with criterion ,-ariables that are a-,,high 
or higher than those between the Free Hesponse 
CODE test and those same criterion Yariables. 
These results encouraged furthe1: development of 
the )Iulti plex Test. 

Table 2 

Selection Test Variables and School Grades 

Selected lntercorrelation Data 

USAF Air Traffic Contra! Training School 

{461 Persons Tested October 20-24.1975) 

Test and Course Variables 1 2 3 4 5 6 7 8 9 10 11 12 

]. Final Score in Block- I 34 41 39 -32 08 35 15 20 19 ~2 -OJ 
2. !I 49 31 -33 07 21 15 21 30 15 09 
3. III 45 -36 28 33 16 17 27 32 39 
4. IV -51 28 06 18 o-vr 01 68 01 
5. :-..Io. Counseling Sessions -12 -25 02 -05 -04 ll 13 
6. CODE 7- (Free Response) * 28 * ~ * * 
7. MCAT 606AS * 61 59 * * 
8. 606FS 66 ,, 52 3$ 
9. 706FS 57 41 20 

10. 4_06FS * * 11. Occupatiorial Knowledge Test- I 

12. ll 

*No Cases 
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Media For Presenting Items 

A next step in test devel<'prnent "·as to con­
,-ert tht> slides plus film presentin~ movin~ tar­
gets to :t "slide only'" presentation. in ei'sen~e 

capturi11,2: pictures of the icope with targets in 
the same position as "·hen eachquestion app~>are<l 
on the screen. Pacing of slide prei'ent!ttion "·as 
the same as in the film plus slide wrsion. so tlw 
amount. of targ-et Inon:•nH~nt fron1 que:;;tion to 
question wa~ uneh£tng-e(L This fonnat ;q1~ ('a~if'r 
for test~ achnjni~trators since tlu~y 1).0 longer had 
to cope with film proje<:tion prohl~111s. :mel tlw 
stationary ta rp.-ets presented by slide S<'f'Ill0d 

easier to read than tlw n1oYing taq::ret~ pn-.~::.('ntt~cl 

b~- film. Person>< takin~ the experinwntal ver­
sion in this ,di<le format clicl ~rmnhle that the 
tesr. seeme<l to tak<' control over thi.'ir time. as 
each item hacl to he completed quickly hefore it 
left tlw screen and a JW'' item appearecl. This 
task characteristic has sonw commoJuJ.litY ,,-ith 
controller situation>< in rhe r~>al ''orld. a~ traffic­
movement tf>ncls to control their im·o!l-enwnt and 
pace of work. o\nother merit of this wrsion 
\Youlcl be its case for transition into a paper and 

Table 3 

pencil fonuat that. would meet CiYi1 Sen·ice 
Conunis~ion requiretnents for us ii1 ~heir Yery 
<lecentralized field testin~ situations. l)lms plus 
slide and "5licle only" ,-ersions of the 1Iultiplex 
Controller ~\ptitlide Test plus other selection 
measure~ w"Pre administered to students at the 
l~~AF _\ir Traffie ControllPr Teclmical School. 
KPPsler _\ir Force RasP. )lississippi. durin~ the 
WPek of October 20-24. 197:>. Grades of thesP 
stilct~nt:-; were. obtained a::: the~- progressed 
D\:.foug-h da:;:;sroo1n and ]a boratory tt~UliTi:.ttg' and 

pas><e<l or failt-<1 tbe.com·se. Distribution statistics 
and intercorrdations of the ,-arion:; tests with 
:-;chool ~rade:-; \Yere (letennined. T"enty-one 
,·ariables '':er<' included, and selectt-d data are 
presented in Table 2. _\ TC Occupational Knowl­
ed~P Test L a measure of tlw incli1iduaFs past 
controll<'r experienc<'. sho"·s hi~hest selection test 
relation to final scores il: training. The slide 
rersion of )fultiplex genera]]~- shows hif!"her cor­
n:>lations with the cJ-it<'ria. Block I-n- Final 
~core. than CODE 7 (Free Respom•e) and the 
c-ombination film-slide wrsions of 1IC.\T. 

Multiplex Controller Aptitud;,: Test 

Tests 

MCAT 606 I 43 Items 1 
FS !>.1ean 

SD 
AS 1-1ean 

SD 
A ~ean 

SD 
B Mean 

SD 
MCAT 706 r 53 Items) 

FS .Mear: 

SD 
AS Mean 

SD 
A Mean 

SD 
B Mean 

SD 
.. MCAT 40~ f41 Itemsl 

FS ~1ean 
SD 

A Mean 

SD 

Distrib\.O.tion Statistic,; for Various Po;n:latior.s 

FAA ATC Academy C1asst:s 
Januarv 10"76 March 1 C/6 
Enroute Terminal Enroute Terminal 
-;\"::91 ::'(-10& ::\"::87 ;\::lOo 

:.s. 16 35.24 

3. 90 3. 95 
32.22 32. 12 

5. 53 4. 71 

}'?. 96 37. 11 
4.40 8. o8 

40.20 39. 1 5 
7. 4S 7. 41 

CSAF A TC School 
Student:; 

:\"=3lt, ~=141 N=289 

28.81 
5. 32 

27.35 
..... 08 

30. Sl 
:,_ 33 

FS: Film-slide vers1on~ with time C"ntrolled for wo::-king each individ,_;a] it(.<m. 
AS: Slide version, w~th ti..>n~ contt:olle_d fo::- working each individual i'em. 

A· Paper-and-penctl -,.·erslon~ wtt..lJ ttme controlled !or working total test.. 

B: Paper-and-pencil version, with time controlled :or \\·orking each fl\·e-minute gro;;p o: itf'"m:::. 

5 

FAA t;"moloYees · 
High 

College Schoo] 

I\::&2 ::\"=18 N-22 

20.47 
4.87 

30.73 
t.. 1 5 

3l>. 23 
8.49 

30.50 
-LOS 

17.45 
3.44 

17.23 
~- 32 

13.89 
4.9..-_, 



_\ IWXt ~rep in te~t clenlo·em~nt \Y:\s to print 
rlw ~]j~lf' n')r:-:ion:-: in p:lpf>I· :uHI penri] fo111W.t. 

The :'lidr wrsion nne! combination film-slicle nr­
~ion pC'rtnitt<'(l tinw control ::a thf' incliYidnal it~n1 

. lC'n?t allcnYing- thlrt~- ~Peonds for re-spon~e to two­
choicf' itt:'tn~ atHl fotty-fiye- :o::Pconds for response 
ro fonr-choi('<' item;o. One paper and pcnrii Y('r­
:-ion allows unintriTllptrcl work throughout tt>i't­
ing time .. "·ith :mnmmcements \Yht>n fift~t>n 

minnt~s h:n-e .,]ap,~<l nncl 'dwn only fiyc minnt~s 
remain to ":ork on thc test. _\ ;ocgnwnt~cl paper 
and pen('il -rersion allou·s fi,-e n;inntes for re­
spon~ to each clnst~r of i.t~ms nres~ntNl. witl1 
a c-luster ('Olltainlnp_" ns: tnnny a~ r-1£>\·(ln iten1~ when 
tlwy ar~ all of the two-choice typ~. Thret> 
pnrall~l form>c of tlw written .t~st w('r<> prcparect. 
)[('_\ T -106 inclnclin_g +:i .. items. 606 contain in!! 
+!l itt'ms ancl 706 containing ,;:, it<'ms. Tim<' 
limits are 2,; mim<t<'s plus ,Jirecti;.ms for )[('_\ T 
+06 and 606 nn<l :'10 minntes pins directions for 
)f(' "\ T 70ft Each form no\r has heen t>Xtend~<l 
to :"iii items. )f('_\ T +07 incin<lcs 2:'\ conflict and 

. 32 aptitude items.)[('_\ T 607 contain:' 22 conflict 
and llll aptitmk it~ms. and·)[('_\ T 707 cm:tain"i' 
2ll conflict nn<l ll2 aptitn<le it~ms. Tim~ limits 
are !);) minnt~s for Pach nf th~s~ tes.ts. 

Reliability 

Tlw qn~stion~ prc>~nte<l in )Inliiplcx C'on­
trolll'r _\ptitn<ll' Test. Form +. 6 ancl 7. remain!'<! 
nnchang-c<l for i'OlllP length of time. though the 
m~dia 11secl for pres~nting- itemi' c:hangecl from 
film to sliclc to pnper.,~_nd pencil. This change 
in m~clia for presenting- items haf' some df~c:t on 
an indiY·i<lnnl"s tcf't performanc·~. hnrall forms 
arc qnalitatirrly similar. C'orr~lations of thPS<' 
pamlleJ· form~ prm-icle a minimum cstinwtl' of 
thP nwasm·~·s tPst-rNPst rrliahilitY ,,.Jwn admin­
istered to m~mh~J">' of a similar population. 

Tlws~ forms haYP hern a<lministerNl to stn­
dents of the F:".\F .\ir Traffic C'ontroll~r T<>rh­
niral :"C"hool in all plwsrs of trnining- ancl to a 
O':!mpl~ of forty non-controll~r high sC"hool and 
coll~,ze ]e,-r] F.'_ \ cmployct>s. gronps "-hof'c 
ah;;iti~s approximate those of tlw g~neral popu­
lation of applicants that tah tlw Ciril :"cn·ic-c 
Commission tests. Tlw:-- a !so h,n-~ hccn admin­
istered to entering F.\,\ _\ir Traffic C'ontroll~r 

_\eadem~- st ndents in the nP\Y ct>n1 raliz~cl .\ir 
Traffic Controllcr tr11mmg- prog-ram. persons 
sekded off the top of the ('j,·il Sen-ice Reg-ister 
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for controlle1· applicants. Table ll presents dis­
tribution :-;tatistics for these groups on tlle ;-ar:i­
nns forms of the test. The range in test scores 
is highly restricted for the ATC ~\cademy )!:roup 
\Yhen cou1part'd to the 1·aro;.re for the n1ore :zeneral 
population. 

Corn'lations ht"twePn form,; Wt>rt" lowe,<;t, .31 to 
.50. for t hP .\ T(' _\cademy students wl10 hac! a 
71·eatt'r r~~t6c-tion in range vf their scor~s. The:-­
nmgc from .60 to .66 for the "C:"~\F ATC stu~ 
clt'nts and $7 to .!lO for non-controller F ,L\ 
emplo~-ce~ "-hose ahilitit>s mort> nearly appro:\-:i' 
mate that popnlntion for whom tl1e test is de­
signed. These copfficit'nts indicntt> that the test 
''ill prm-idf' rt"liahl~ measHr<'-" of perforuwnce 
under \\-ell controlled conditions. hut a combin­
ing of item:< from t\ro forms would ·pronde a 
tnore satisfaetory 1neusure to n!3e in an opera­
tional te~tin~ ~ituation. 

Test Validity 

For test ,-alidation purposes the crit~rion used 
1.Ya~ ••snec-t>sS~~ ·in air traffic <"Ontrol 'York~ ~uc­
eess as d~fincd here for ATC applicants is 
hierarchical. including (1) satisfactory comple­
tion of t h~ initial. formal train in)!: pro)!:ram. 
(2) satisfactory performance on the jol:. nnd 
(:~) pro!-'l"Cssion or upward mobility ,..-ithin: the 
_\ TC ~Yst~m. .\notlwr element. ( +) attrition. 
ma~- ile ·a n1easur<' of non-success. Those enrolled 
in the initial. formal training progran1 are a 
highl_v ~elect gro11p. for t he.v scored hig-h enough 
on the ('i,-i] :-:~!Tic!" C'omm.ission tests to be hired. 
lmt group Ill~mhership becomes enn more selec- · 
ti,-e. as tho><' "-ho fail to learn or perform ude­
qnat<'ly ar<' ~Pparate<l. This selection J)rocess 
continue~ as t h<'y pro~ress np the _ \. TCS career 

lacld!'r an<l nrc cralnated for >atisfactpr;y pt>r­
formnnc-P on t h~ job an<l aclvm1cement into the 
more cl~nunHling ancl higher paicl positions '"ith­
in t liP _ \ T(' sy~t<"m. The ran7e in scores on 
t h~se ~election tc!'ots ''"ill he greatest for the· ~rronp 
''"lwn they fir>t <>nter formal training. hut become 
p\·t:r mor<· r<'q ricti,~e w·ith career pro~r£-ssion. 

_\s this restriction in range may have a,direct 
pff~d- on the siz~ of th~ raliclity ~oefficients. tlw 
,·ali<litics >honl<l ht> highest vch~n the group is 
in initial tmining- and become lo\'Oer for that 
portion of the group \rhich prog:resses up the 
cnrrer ladder. 



Table 4 

Correlations. Betwe.:-n Selestion Tests c.nd Var'.ous Criteria 

Selection Tests 
Number 

of Cases 
Arithmetic M _:..;A T Directional Dial 

Headir.gs Reading 
se1e-.::ted 
Battery Criteria 

·a 
TZ.aining Scor~s 

Terminal Option 
Enroute_-_Option 

'Both 

- - b 
Supe:.· ... -isory -Rat1ng 

Fl'ight Ser-\.·ice Station 
Terminal VFR 

lFR 
Enroute 

All Options 

ATC Progression c 

301-310 
25J -263 
558-573 

195-245 
169-190 
188-1~8 
181-241 
733-233 

Flight Service Station 1 5 i- 159 
Terminal VFR · 191-193 

lFR 
En route 

All Options 

C - - d Aggregate nteno::1 
Flight Service Station 
Terminal·· VFR . 

. !FR 

Enroute 
All Options 

179-179 
199-200 
727-731 

190-249 
479-518 
499-623 
445-514 

1309-1603 

Decirn.als Omitted -:'E.<. 05 '!:':<.E.<. 01 

Reasoning_ 

136~: 

267*0:' 
202""~' 

148 
107 
058 

Conflicts Aptitudes 

32}::-: 256~:-:: 

434::·<, ..;.02·~,;. 

370:~::· 323-:·:": 

254~":· 27•) ·:· -~ 

22"'''' 220~:': 

154""~- 048 
075 !25 
156:~~- 1S1 .. 

231 -
1 18 133 
298~--- 285 ·-.:· 

094':' 117 ' 

220':<* 2u2·:···· 

254*'~ 195°:·: 
235;);!.; 178: 

253** 2'.:>4::··· 

?38** 223:-< 

I9h.,* 2ss:::~; 

218*,.-' 321~-~: 

202*;~ ?::,7~,-~ 

120 
170 

}70 ·-. 

I--;t.··· . 

158·:, ~ 
17.;. ,. 

204-:< 

o2t.. 

075 

zso.: .. :, 
07.; 

1•'•7 

1 57 
l J...c;.:•-· 

1 ~·', .. 

1..;9 

293** 
289~<0::. 

lbo 
128 
17tJ,.;·o;< 

2320::0:: 

178 
357~* 

119* 

272~'*-

275>:-,.,. 

Z#** 
287** 
2os:::,-, 

Note. 
::":ote. Data are from J.1ies, J. M. • Colmen, J. G. and Domf'!nech, 0., ).1z.y 1 "77 .. 

a Table Xl. 1 
b Table XU. 2 

c Table XIII. 2 
d Table XV. 2 

:Juccess in Training. _\ batt~r~- of predictor~ 
including :\Iultiplex Controller _\ ptitucle Te~r 

60(L\ and 706A~. scored separate!~- for Conflicts 
and Aptitudes. plus Directional Headings, Di,tJ 
Rea<ling: and _\ritlmwtic Reasoning tests becan'" 
of the promise they demonstrated in an earlier 
stndy (Milne, Xote 2). "·ere administered tc th~ 
.TanuatT IDI6 Class of stmknts ~ntering: tlw .\TC' 

. .. ' 

c\cadem~- centralized training eonr,e. Pt>rsi>it>nt 
mechanical problems in operation of film, >lidt> 
anrl s1i(1e pro~rannne-r eqnip1n~nt ~a\·f' strong 
snpport to the. ('j,-i] ~en·ice Commission ·s state< I 
neecl for cleYelopnwnt of tlwse measm·es in a 
papet· ancl pencil format. Th1b the )larch 1916 
class of stmlents \\·en' administe1wl on!~- paper 
and pencil ,-~rsions )[(' _\ T j'O(;_\ ancl 606R plns 

the other selection mpasnr~s. :-;atisfaetory <'Olll­

pletion of the initial. formal training prograw 
for those "nrolled in the Em·oute 0ption was 
ha~ed on score!; recei\·Nl on four _\ TC lal>Gratory 
prohlems pins >'COres on a Conn·oll~r :':kills T~~t. 

For those enrolled in the Terminal course. pPr­

formance was based on]~· on the _ \ TC' lahomtory 
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problem,-_ These scores reqmr<' students to· dem­
Otl>'trat<> ope1'iltional application of academic 
knm'<'le<lgP. Corre!.ations hetwPen -;.election tests 
aiHl training scores are pre~f'nted i1i Tah]p +. 
The )f('_\ T Conflict an<! .\ntitu<le ·scores con­
stantly Jn·o,Jncecl higlwr ,-aJidities than any othPr 
test. used. In fact. addition of the othPr tests 
increa~ed tlw multiple eorre lation b~- ~n !~- .Oil 
for Terminal. ,012 for En,·ont<'- an<! .nos for both 

-options eOJnbined. 

Performance on The Job. Test \•alidation in 
the operational situation. test em-relation "ith 
::-:npE'ITi.:.:ot·y ratings and carppr progres~ion ·~eorPf'­
"·as at-eomplishe<l as part of a largPr ~\TC Sf'lee-

. tion rf'i'<''u-ch effott ()fies. Xot<' :'l). _\ eompre­
h!'nSi\·p sampling design was constructe<! to 
<lefine thP _\ TC population. constraints \H'rP 
Pstahlislwd. and stmtifi!'d ranclom sainpling 
methods then appliP<l to select the primary 
sampl~s of specialists from within the total anlil­
'lhle _\ TC population. On-the-job perfomwn(·p 
"·as tnrasm·Nl hy confidential joh-task a~se~s­
ments preparNl hy each employee's supen-i,or. 



Table 5 

Integer Weights A_s~igne_d to Tests 

By A TC Option and All OptiOns Combined 

MCAT MCAT Directional Dial 
ATC Options Conflicts AptitUdes Headings Reading 

FSS 18 40 (0) 7 

VFR 55 10 21 (0) 

lFR 49 8 13 . { 0) ~ 

ARTCC 33 34 7 5 

All Options 37 21- 15 (0) 

Note. Data are from Mies, J . ..:·M., Colmen~ J. G, and Domenech, 0., 
May 1977, Table XV. 3· 

All data were collected at ATC facilities. Cor­
~·olations between selection tests and ';;upen·isory 
ratings are presented in Table 4. Correlation 

-between }!CAT Conflict and Aptifli<l.e ·scores and 
supervisory ratings are significant (p~ <.01) for 
the FSS and Terminal \-FR options and for all 
options combined. The correlation between 
l\<IGAT Conflict scores and Terminal lFR super­
visory ratings also was significant (p. <.01). 
The3ICAT Conflict and Aptitude variables were 
prominent predictors in most regression equa­
tion> which pr-edicted job performance "success," 
although neither predicted at significant lerels of 
confidence for the Enroute option. Directional 
Headings appeared ralicl only for the YFR 
option and for all options combined. Dial Rend­
ing entered for FSS only. 

ATC Progression. c\'fC Progression was 
measured by comparison of the A TC option to 
which the specialist ,,_,,s initially assigned \Yhen 
hired to the option assigned on .January L 1976. 
A progression from FSS to Terminal YFR and 
IFR and Enroute options \Yas used to represent 
Jerels of increasing complexity. .\ progression 
of "high" was assigned within this hiemrchy 
when a specialist was in an option of a com­
plexity Jerel the same as 01" higher than the 
initial option assigned. A progression value of 
"low" was assigned when a specialist was in an 
option of a lower complexity leYel than the 
option to ''hich initially a"signed. Correlation;; 
bet,,een selection tests and progression scores are 
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presented in Table 4-. Again the }!CAT Con­
flicts and .\ptitudes were prominent predictors. 

Aggregate Criterion. An aggregate criterion 
of.\. TC "success" was constructed from combina~ 
tions of the four indi,-idual criteria (training, 
on-the-job performance, progre'>oion, and attri­
tion) and provi(1ed a five point scale value for 
.\TC success. The ~\rithmetic Reasoning Test 
''as \'alid only against the progression criterion, 
anr! was dropped from the batter_}~ The Direc­
tional Headings Test \YRS dropped for FSS. since 
it failed to enter the regression fol' supervisory 
assessment. Correlations between selection tests 
and the aggregate criterion are presented in 
Table 4-. .\.11 correlations are significant (p. 
.,::.01) for each of the four options and for all 
options combined. The Dial Reading Test did 
not enter ~he regression for the VFR option and 
entered last with a negatiYe "b" weight for IFR 
and for all options combined. The integer 
weights assigned to tests are summarized in Table 
5. It is erident that ).lCAT (Conflict and ~'-pti­
tude segments) is the major factor in the-Yalidi­
ties (R) derived from the multiple regression 
analysis. 

Summary 

_\ new test has been dereloped for initial 
'ereenin)!' of FAA c\ir Traffic Controller appli­
cants. Its content includes the traditional type;; 
of aptitude test items found in today's Civil 



Scn·ice screening battery. In addition. it in­
eludes a measure of the abilitv to identi fv 
potential conflicts in air traffic. a· skill that hds 
been demon5trated experimentally to have sig­
nificant relation to success in the F.\.\ .\TC 
speciality. .\ll test questions are preesnted in 
an air traffic control setting. \vhich p:i,·es them 
a job-related appearance not found in todav's 
selection battery. c\lternate forms of the t;,t 
have been developed in a paper-and-pencil for­
mat to meet Ci\·il Senice needs in their decen­
tralized testing program. The test has been 
administerecl" experimentally to groups \vhose 
abilities approximate those of the applicant pop­
ulation, and correlations betwei'n alternati' forms 
indicate that it has satisfactory reliability char­
acteristics. It has been administi're<l experi· 
mentally to students entering the new F.L\ .\ TC 
Academy and personnel on the job at operational 
facilities, and constantly produced higher corrc-

lations with ATC success than any other test 
used in the va'.idation studies. The •n·ailahle 
d:lta indicate that this ne\v and customized in­
strument. when use<! in combination "·ith othe1· 
:-;p}pctecl u1easures. pronti:-;Ps to he a si:,..'l1ificant 
improYement over tlw exi,ting· batter.Y for 'cn•pn­
mg- F.\.\ .\ir Traffit' Controller applicant>'. 

mr1ii011 pif·tun· 

tnt!Jk cfJJif•ol. 
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