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Figure 4.1. Map of CBPM Airspace
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1. True north and magnetic north are the same.

2. There is an airport co-located with each displayed Navaid except CEN. There are three primary

airports:
Uptown: UPT Downtown: DWN Hubsville: HUB
FSSonly. VFR tower. Hubsvll e approad owns 10000
andbdow.
IFR approachis VOR for IFR approachis ILSto RWY 18. | STAR: north, northwest, & west.
RWY 27.

IAF isDOWNY.

Jetarrivalsvia CENTRI1cross at
11,000@ 250knots, propdlors
crosa 10,000 HUB's contol
oncortad.

DepaturesviaV4/J4 dimb to
10,000;your cortrol on contad.

Missedapprachaltitudeis
3500.

Missedapprachatltitiudeis
2000.

3. “DPT” indicates a departure from outside depicted airspace; “DESTN” indicates an arrival at an
airport outside depicted airspace.

4. Tick marks on CENTRL1 arrival are 10 miles apart, and airways start 5 miles from the Navaids.

5. Each full data block has a one minute velocity vector and three histories.

Figure 4.2. Airspace Summary: Sector 05 in Hub Center
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I:i Example 3 O the Following, which gequence should you wee for arreals to DWW T

Chaun the b anesnn

i LR, ROLEE, HEHG
0, LM, WG, M 1008
C. M31BE), LMET1. H23134
L R TER . M54, (LM
E. WA, LREIT. MY BE1

HITES T
L]

Figure 4.3. Example CBPM Item
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Figure 4.4. Aero Center Airspace

Volunteers Needed to Take Air Traffic Controller Tests

Interestedin air traffic controller jobs? We needvolunteers to take some computer administered tests
thatare keingevaluatedfor use in selecting future controllers. Volunteeringprovidesa preview of potertial
testsfor future controllers and in no way affects future employment as a controller. Recuires8 hours, including
breals, ard a mealwhich is provided.Tests alministeredin June/July 1997.Minimum qualificaions for taking
testsare: US citizenship, ages betweenl17 ard 30, AND at least 3years o general work experiernce. Pleasecall
toll-free1-888-322-2827

Figure 5.2.1. Sample Classified Newspaper Advertisement for Soliciting Civilian Pseudo-Applicants
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Interestedin a 1-Day Res@archExperiercelnvolving
Pre-Employment Testing for Air Traffic Controllers?

Air traffic controllers provide for the safe, orderly, and expedtious passage of airplanesfrom location to
location along estaldished airways. In doing sq, air traffic controllers use sophisticated hi-techradar and
communicationssystems to coordirate with pilots and other air traffic controllers A consortium, under cortract
to the Federal Aviation Administration of the United States Department of Transportation, is curently
evaluating new tess that are being consideredfor possille usein the coming yeass to selectertry-level, or new,
air traffic controllers. Therefore, thoseinterestedin this job field are being asked to volunteersame time to take
the computer-administered tess.

Minimum Quiali ficaions? United States dtizenship, AND age between 17 ard 30
(proof is required attime of teging), AND 3 yeass work
experiercein anyjob or job type. College may be
subgtitutedfor work atthe rateof 1 yearof college for

9 monthswork experience.

Wherr? Teding will ocaur in June/Juy 1997.Plea® call toll-free1-888-3222827
for moredetailed information.

Where? Air Route Traffic Control Center, (streetaddres),
(city), (state), (zip code).

Time & Date? Plea® cal toll-free1-888-3222827 b schedule atime
ard datefor testirg.

How LongWill It Take? Approximately 8 hours

What Do | Bring? Valid form of photo idertificaion, such asa

driver’s license or pasport

Figure 5.2.2. Sample Flyer Advertisement for Soliciting Civilian Pseudo-Applicants.
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Raw Examinee Test
Data stored in weekly DP
directories

23,107 ASCI files stored in 22

e
BETA Test

Final Analytic Summary Dataset

Examinee Level Data containing:

scored test data extracts

Edited Rater Biodata Forms

containing biographical data for|
assessors only & participant
raters

i * DSN = XBRATER
| subdirectories « complete historical data
: « complete biographical information
! + Keesler ASVAB data
. . L « rater ID numbers
1 Edited Criterion T
: .. | Assessment Rating Sheets - DSN = XFINDAT4
I - - e e e e E=
o DSN=CAR
- ! P
! I Examinee Item Level 7 ! Y I
| | Xaminee ftem Leve . Scaled, Imputed, &
o _Stiorfd_Te_st_Da_ta_ | 7 Standardized Test Scores
I = >[0sns- e e mmmm==
L . —y| DAmITENS 8) LA_ITEMS DSN = PREDSALL
2) AN_ITEMS 9) ME_ITEMS
3) AT_ITEMS 10) MR_ITEMS
4) AY_ITEMS 11) PL_ITEMS
3 SFTFEE\AN;S % 2&-{%%2 = -+ = = feeder datasets contributing selected
7)EQITEMS 14) TW_ITEMS variables/observations.
/7 N -
- ALPH A T e Dataset names listed here
Examinee Item Level est contain only the prefix
Scored Test Data_ portion. Except for the raw
DSNs = files, the suffix portion of
1) AM_ITEMS 9) LBITEMS the name is "POR"
JASTIENS 10 o Final Summary Data indicating portable SPSS
4 AT ITEMS e [T T2 files.
5) AY_ITEMS 13) SC_ITEMS = ===
6) CL_ITEMS 14; SN_ITEMS DSN = SUMMARY o Data files completely
7) DIITEMS 15) TW_ITEMS contained within another
8) LA_ITEMS dataset are not listed

Figure 5.3.1. AT-SAT Data Base (*)
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Air Traffic
Selection &
Training (AT-SAT)
Database

—P» Readme. txt

—>>

AlphaData

—>>

Examinee ltem
Level Scored Test
Data

|—> AM_ITEMS.POR

1

2) AN_ITEMS.POR
3) AS_ITEMS .POR
4) AT_ITEMS.POR
5) AY_ITEMS.POR
6) CL_ITEMS.POR
7)DI_ITEMS POR
8) LA_ITEMS.POR

—>

Final
Summary Data

I—) 1) SUMMARY.POR

Beta Data

Figure 5.3.2. CD-ROM Directory Structure of AT-SAT Data Base.

—>

Assessment Rating

Edited Criterion

Sheets

|—> 1) CAR.POR

v

Edited Rater
Biodata Forms

|_> 1)XBRATER.POR

Examinee ltem
Level Scored Test
Data

1) AM_ITEMS POR
) AN_ITEMS POR
) AT_ITEMS POR
) AY_ITEMS POR
) CR_ITEMS.POR
) DI_ITEMS.POR
) EQ_ITEMS.POR

Final Analytic
Summary Data

|_> 1) CBK1.DOC

2) CBK2.D0C
3) XFINDAT5.POR

Raw Examinee Test
Data in Weekly
Subdirectories

9) LB_ITEMS.POR
10) ME_ITEMS.POR
11) MR_ITEMS.POR
12) PL_ITEMS.POR
13) SC_ITEMS.POR
14) SN_ITEMS POR
15) TW_ITEMS.POR

8) LA_ITEMS.POR
9) ME_ITEMS.POR
10) MR_ITEMS POR
11) PL_LITEMS POR
12) SC_ITEMS.POR
13) SN_ITEMS.POR
14) TW_ITEMS POR

I—P(ZQ subdirectories containing 23,107 data files)

—>

Scaled, Imputed, &
Standardized Test
Scores

|—> 1) PREDSALL.POR
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- Validity is theslope of the line showing the increase in average
performance associatedwith anincreag in test scores

- AT-SAT has amuch higher validity than theold OPM test
- Abovethecut scores, AT-SAT’s line is higher than OPM. This

meansthat the selectedworkforcewill perform betterwhenAT-SAT
is usedto screenapplicarts.

Figure 5.5.1. Expected Performance: OPM vs. AT-SAT
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Figure 5.5.2. Percentage of Selected Applicants whose Expected Performance is in
the Top Third of Current Controllers: OPM vs. AT-SAT

3 : Sardardized  Intercept a
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Figure 5.6.1. Fairness Regression for Blacks Using AT-SAT Battery Score and Composite Criterion
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3
f Sandadized  Intercept a
| Sope Sope(Validity) Cut Score
2; White .049 44 =11

{ Hispanic .055 .46 -31 , R

<4—— cut score

30 40 50 60 70 80

AT-SAT Battery Score

90 100

Figure 5.6.2. Fairness Regression for Hispanics Using AT-SAT Battery Score and Composite Criterion
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Figure 5.6.3. Fairness Regression for Females Using AT-SAT Battery Score and Composite Criterion
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0.10-
008 We are 95% sure that the true T
' Best estimate slope is somewhere within this
of slope range in the population
. _
o
L)
1 0.06- _
z T T T 0.055
[ 0.052 0.052 _—
= - 1 0.049
g 1 0.045 1
Ty
b 0.04 -
.;?_-.] 0.037
EE B L
Males  Females -
0.02 -
All
, Blacks Whites  Hispanics
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Notes. Controller ssmple used. Thedependent variable is the composte criterion. The indgpendent
vaiableis the composdte predictor (scaed such tha thecut-scoreis 70 and the maximum possible
socoreis 100). Each slopevd ue represents the predicted inaresse in the criterion score for a unit inarease
in the predictor score. For thecriterion, M = -.05, SD = .83 for theentire controller sample. For the
predictor, M = 72.4, SD= 7.9 for the entire controll er sample.

Figure 5.6.4. Confidence Intervals for the Slopes in the Fairness Regressions
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Expected Score Frequency by Applicant Group

0.1500

0.1000

0.0500

0.0000

ATSAT Score

\—O—AII - # - Females ——Hispanic —®- Black ‘

=> Best estimates show mean differences, but also a great deal of overlap

Figure 5.6.5. Expected Score Frequency by Applicant Group
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Group and Recruiting Strategy

Figure 5.6.6. Percent Passing by Recruitment Strategy
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Table 4.1. CBPM Development and Scaling Participants: Biographical Information

CBPM Initial Scaling Final Scaling
Scenario/ Item Participants Participants
Authors
Tota nunber of patticipants 3 9 12
Gender(frequency):
Male 3 8 11
Female 0 1 1
Rece (frequency):
BlackKAfrican American 0 1 1
Native AmericanAmericanIndian 0 2 1
Hispanic 0 2 1
White/Caucadgan 3 4 8
Othe 0 0 1
Job title (frequency):
FAA Acadeny Instrucor 3 4 3
Supersor 0 4 5
Contrdler 0 1 4
Meanagg® 33.67 41.33 40.58
(2.08 (6.22 (7.69
Meantime asan FPL 5.25 10.94 8.79
(1.3 (4.20 (5.09
Meantime as a supervisor - Years .08 2.30 3.51
(.14) (4.09 (6.39
Meantime as an instructor - Years 6.47 5.00 6.62
(1.9) (3.58 (5.52

®Standad deviationsappear in paentheses
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Table 4.2. CBPM Scaling Workshops: Interrater Reliability Results?

Number of Items

Initial Scaling Initial Scaling Final Scaling Scoring Key for
Group 1° Group 2° Participants” 84 Item® CBPM
Reliaklity < .10 9 7
Between .10ard .19 1 4
Between .20ard .29 3 1
Between .30 ard .39 4 2
Between .40 ard .49 4 8 5 1
Between .50 ard .59 1 3 1
Between .60 ard .69 8 7 1
Between .70 ard .79 10 12 7 1
Between.80 ard .89 18 26 22 13
Reliaklity > .90 41 29 58 46
Tota Numberof Items 99 99 94 61°

®Relialilitie s are k-rater intraclas correlation coefficients; thesecoefficients reflect the reliakilit y of the mean
ratings.

N=4

‘N=5

IN=12

°61 items requiredthe parel to rate the effectiveness o ead respnseoption; 23 items were either knowledge or
“confliction prediction” items that had a correctarswer.
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Table 4.3. Performance Categories for Behavior Summary Scales

A. Coordinating

Coordnaingwith other controllers to minimize traffic problens; coodinating clearances changesin
aircraft deginaions, dtitudes, etc.asappopriate; initiaing and receiving handdf s and pointoutsin an
effecive manner;preeningtherationde for ingructionsto pilotsor other controllers as neessary.

B. Communicating and Informing

Usingclear, condse,acairae langiage to get messa@ aaoss unanbiguously, talking only when
necesay andappropriate; employing properphrasedogy to ensue accuate communicatians; notfying
pilots/cortrollers/other persannd of informetion that might affect themasappopriate; issuing advsories
andalertsto appropiate paties providing conplete andaccurate posttion relief briefings; providing
accuate andlegble flight strip information; listening cardully to requests and instructions (e.g., from
pilots, other controllers) andensuing that theyare undestood attendngto readback and ensuing tha
theyareacairae.

C. Maintaining Attention and Vigilance

Scannng propely for air traffic everts, situaions, potertial problems, etc.; keeping track of
equipnentwedaherstatus; idertifying unusu&events,improperpasitioning of aircraft, equipment
malfunctions,etc.; remgnizing whenaircraft have patertial for loss of segration; verifying visualy tha
contol ingructions are followed recognizing potertial problems in adacert sectors; remainingvigilant
duringslow periods.

D. Managing Multiple Tasks

Keepingtrackof alarge nunber of aircraft/events at atime; conduding two or moretasks simultareously
(e.g, issuinginstructions while scaming the saeen monitoring pilot communicatiors while writing on
stiipg); rememberingand keepingtrackof aircraft andtheir postions rememberingwhatyou weredoing
after an interruption; returing to what you were daing after aninterruption and following through;
providing pilots with additional servicesastime allows.

E. Prioritizing

Taking ealy or prompt acion on air traffic problens ratherthan waiting or getting behird; knowingwhat
to dofirst and which are themostimportart situaions to work on; recoquizing tha some problens or
situaions are lessimportantand can wait; preplanningbefore busypeliods; organzing theboad and
usingflight strips effedively to keepprioritiesstraight for handingair traffic situaions quickly and
decbively deermining appropriate priorities.

F. Technical Knowledge

Knowing the equiprent and its capabiitiesand usingit effecively; knowing aircraft capabiltiesfimitations
(speedwake requirenents, size, minimums) andusingthatknowledge; keepirg up-to-date on lettersof
ageamnent,changsin procedurestegulations,etc.; keepingup-to-dateon seldomusedproceduresr skills.

(Coninued)
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Table 4.3 Performance Categories for Behavior Summary Scales (Continued)

G. Maintaining Safe and Efficient Air Traffic Flow

Reacing to and resdving poteriial conflictionseffectively and efficiertly; usingproper air traffic
sepaationtechniqueseffedively to ensue safety; sequercting aircraft effecively for arrival or depature;
sequening aircraft to ensureefficient/timely traffic flow; controlling traffic in amanner hatensues
efficiert traffic flow; controlling traffic in amanner tiat minimizestraffic problems (e.g, conflictions,
traffic flow problens) for othercortroll ersand pilots.

H. Reacting to Stress

Renuaining calmand cod unde stres$ul situations hardling stres$ul air traffic conditionsin a
professond manner.

I. Teamwork

Working smoothly with supevisors and other controllersin thefacility; pitchingin andhelping othe
controllers as necesary, acceping and reading condructively to appropiate criticism from supernisors
or peers awiding arguments and interpersond conflicts with other controllers, supenisors,or pilots.

J.  Adaptability/Flexibility

Reacing effedively to dfficult equipment poblens, changsin weaher, traffic situations etc., or to
unexpeted adionsonthepart of othercortroll ers or pilots; using contingency or "fall-back' strateges
effecively whenunforeseerdunanticipatedair traffic problens emerge or if first plandoesnt work; asking
for help when it's neededdeelopingexecuinginnovative solutionsto air traffic problems; deding
effecively with situationsfor whichthere may not beclealy presaibed procedires, stuatonstha
requre nowvel thinking; adapting to equipmentupdéaes,new kinds d procedires, etc.

Table 4.4. Pilot Test Results: Computer-Based Performance Measure (CBPM) Distribution of Scores

Percentage of Maximum Score Number of Controllers
69%or lower 1
70-74% 1
75-79% 9
80-84% 36
85-89% 28
90%or higher 2

Nate. N = 77; MeanScore (i.e.,percertage) = 84.4; StardardDeviation = 4.0; Coefficient Alpha Reliability = .53.
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Table 4.5. Pilot Test Results: Means and Standard Deviations for Ratings on Each Dimension

Supervisors® Peers® SupeF)r(;/;igcrs &
Rating Dimension Mean SD Mean SD Mean SD
1. Maintaining Safe & Efficient Air Traffic Flow 5.27 111 5.40 1.09 5.32 1.01
2. Maintaining Attertion & Vigilance 4.89 1.10 5.25 .95 5.04 .97
3. Prioritizing 5.25 1.06 5.29 .99 5.28 .93
4. Communicating & Informing 5.11 1.18 5.35 1.00 5.25 1.03
5. Coordinating 5.23 1.06 5.72 72 5.46 .86
6. Managing Multiple Tasks 5.23 .98 5.17 114 5.21 91
7. Reactngto Stress 4.85 1.33 5.18 1.21 4.92 1.24
8. Adapahlity & Flexibility 4.99 121 5.33 .95 5.12 1.07
9. Techical Knowledge 5.42 114 5.42 1.11 5.42 .99
10. Teanwork 5.21 132 | 552 1.06 5.33 1.10
11. Overal Effeciveress 5.33 .98 5.47 .88 5.38 .88
°N =64
°N =49
N =72
Table 4.6. Pilot Test Results: Interrater Reliabilities for Ratings?
. . . Supervisor Peer Com_bined
Rating Dimension Reliabilities”  Reliabilities® ~ SuPervisor/Peer
Reliabilities
1. Maintaining Safe & Efficient Air Traffic Flow .51 .55 .57
2. Maintaining Attertion & Vigilance .60 37 54
3. Prioritizing .63 49 .55
4. Communicating & Informing .51 .00 49
5. Coordinating .50 .00 .37
6. Managing Multiple Tasks 31 43 41
7. Reactngto Stress 47 .28 .61
8. Adaptahlity & Flexibility .65 43 .58
9. Techical Knowledge 48 51 53
10. Teanwork .45 .59 A7
11. Overall Effectivenes 57 .57 .62

® Relialilitie s are k-rater intraclas correlation coefficients; thesecoefficients reflect the reliakility of the mean
ratings.

°N =64,k =1.24

‘N =49,k=130

N=72k=184
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Table 4.7. HFPM Pilot Test Results - Correlations Between Ratings for Rater Pairs (Collapsed Across Ratee) Both Across All Scenarios and Within

Each Scenario

All

Scenarios Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7
Dimension (N =38) (N=6) (N=7) (N=5) (N=6) (N=5) (N=4) (N=4)
Behavioral Checklist .75* 72* .84* .94* a7 .83* 13 .81*
Maintaining Separaiton .81* 97* .59 .85* .96* 91* a7 .67
Maintaining Efficient Air Traffic .61* 91* 43 .80* .39 91* .82 -.38
Flow
Maintaining Attertion & .56* .84* -11 .83* .46 91* .10 .18
Situation Awareness
Communicating Clearly, .36* 75*% .18 .16 79* .60* .13 .65
Accurately, & Efficiently
Facilitating Information Flow .34* T3 .18 .36 13 .00 .82 37
Coordinating 27* 75*% .14 .89* .16 .56 .14 71
Managing Multiple Tasks .51* .29 .33 .84* 77 .58 .30 .62
Managing Secior Workload .60* .61 31 .94* 97* .51 .85 .00
Overal Performarce b57* 74 .22 97* .92* 74 .64 -.29

"Correlationis ggnificant atthe p < .10 level
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Table 4.8. Rater-Ratee Assignments

Number of Supervisor N Number of Peer N Total Number of N
Raters / Ratee Raters / Ratee Raters / Ratee
0 33 0 74 1 40
1 92 1 87 2 79
2 1064 2 1044 3 93
3 34 3 21 4 974
4 4 4 1 5 39
6 2

Meannumber of supervisor ratersper ratee= 1.90
Meannumber of peerratersperratee= 1.82
Meantotal nunber of ratersperratee= 3.73

Table 4.9. Computer-Based Performance Measure (CBPM): Distribution of Scores in Validation Sample

Percentage of Maximum Score Number of Controllers
69%or lower 5
70-74% 35
75-79% 214
80-84% 490
85-89% 280
90% or higher 22

Nate. N = 1046;Mean Score(i.e., percentage) = 82.68;Standard Deviation = 4.17; Coeffi cient Alpha Reliabiity = .63.

Table 4.10. Number and Percentage of Supervisor Ratings at Each Scale Point in the Validation Sample

Rating Scale Point

(1 = Lowest)
(7 = Highest) Number of Ratings® Percentage of Ratings
1 130 51
2 646 251
3 2336 9.08
4 5605 21.79
5 7569 29.43
6 6727 26.16
7 2683 10.43
Missing 22 .09

Total numberof supervisor ratings acros dl 10 dimensions and the overall performance dimension.
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Table 4.11. Number and Percentage of Peer Ratings at Each Scale Point in the VValidation Sample

Rating Scale Point

(1 = Lowest)
(7 = Highest) Number of Ratings® Percentage of Ratings
1 54 .22
2 391 1.58
3 1587 6.44
4 4407 17.87
5 7452 30.22
6 7505 30.43
7 3263 13.23
Missing 3 .01

®Tota numberof peerratingsacros dl 10 dimensons and the overal performancedimension.

Table 4.12. Interrater Reliabilities for Peer, Supervisor and Combined Ratings?

Combined
Supervisor Peer Supervisor/Peer
Rating Dimension Reliabilities” Reliabilities® Reliabilities®
1. Maintaining Safe & Efficiert Air Traffic .60 .57 .69
Flow
2. Maintaining Attertion & Vigilance 51 49 .63
3. Prioritizing .50 .46 .60
4. Communicating & Informing 45 43 .57
5. Coordinating 43 .32 .50
6. Managing Multiple Tasks .55 A7 .62
7. Reactngto Stres 54 .53 .65
8. Adapahlity & Flexbility 55 48 .61
9. Techical Knowledge 48 44 .60
10. Teanwork .52 A48 .63
11. Overall Effectiveness .60 .56 .69

® Reliaklitie s ae k-raterintraclas correlation coefficients; thesecoefficients reflect the reliahilit y of the mean
ratings.

°N=1194k=1.88

°N=1153 k= 1.87

9N =1227 k=3.39
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Table 4.13. Means and Standard Deviations for Mean Ratings on Each Dimension

Supervisors &
Supervisors® Peers® Peers®
Rating Dimension Mean SD Mean SD Mean SD

1. Maintaining Safe & Efficiert Air Traffic Flow 5.07 1.05| 531 97 5.18 .89

2. Maintaining Attertion & Vigilance 493 102 | 515 .94 503 .86

3. Prioritizing 5.03 97 5.20 91 5.11 .81

4. Communicating & Informing 4.89 1.02 5.12 1.00 5.00 .86

5. Coordinating 5.18 .93 5.46 .83 5.30 74

6. Managing Multiple Tasks 4.98 1.05 5.12 .98 5.05 .87

7. Reactigto Stress 4.72 1.19 5.03 1.16 4.88 1.03

8. Adaptablity & Flexbility 4.81 1.10 5.12 .99 4.96 .89

9. Techical Knowledge 5.10 97 | 522 .94 5.15 .83

10. Teanwork 5.00 1.17 5.22 1.11 5.09 .99

11. Overall Effectiveress 5.02 .95 532 .85 5.16 .80
;N=1194
°N = 1153
°N =1227
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Table 4.14. Correlations Between Rating Dimensions for Peers and Supervisors

FIGURES AND TABLES

Supervisor Assessors

Peer Assessors

Dimension S1 S2 S3 S4 S5 S6 S7 S8 S9 S S P1 P2 P3 P4 P5 P6 P7 P8 P9 P P
10 11 10 11
S1. Maintaning Sde & Efficient -
Air Traffic Flow
S2. Maintaining Attention & 71 --
Vigilance
S3. Prioritizing 79 .67 --
S4. Communicating & Informing .67 .68 .68 --
S5. Coordinaing 72 69 72 .70 --
S6. Managing Multiple Tasks .82 63 .77 .64 .68 -
S7. Reacting to Stress .69 55 67 .59 60 .73 --
S8. Adaptability & Flexibility .75 56 .74 63 .67 .78 .79 -
S9. Technica Knowledge 63 62 63 .61 62 .60 .51 .57 -
S1Q Teamwork 56 57 56 60 .60 53 .61 .64 .50 -
S11. Overal Effectiveres 84 74 8 74 76 8 77 .80 .68 .72 -
P1. MaintaningSde& Efficient 50 .36 .43 .37 36 .46 43 42 33 .29 49 -
Air Traffic Flow
P2. Maintaning Attention & 42 45 38 40 38 35 .33 29 37 30 45 .62 -
Vigilance
P3. Prioritizing 45 36 41 35 36 .39 37 .36 33 .25 44 73 .63 -
P4. Communicating & Informing .34 .35 33 39 34 28 .28 28 29 30 .38 .53 .56 .51 --
P5. Coodinding 39 36 37 35 33 34 30 .29 30 .30 40 .60 .60 .58 .56 --
P6. Managing Multiple Tasks 42 27 36 29 30 41 .38 37 .26 22 .40 .73 56 .67 .44 56 --
P7. Reacting to Stress 35 24 33 27 22 36 46 39 21 26 .37 .58 .40 53 45 41 .60 -
P8. Adaptebility & Flexibility 43 28 38 30 .32 41 41 40 27 26 42 72 54 67 49 53 .70 .66 -
P9. Technica Knowedge 33 37 31 33 31 26 25 .23 40 .22 33 47 53 47 44 45 41 32 41 --
P1Q Teamwork 28 28 .26 30 .29 24 33 28 .22 44 37 44 43 43 49 46 .36 45 49 37 --
P11. Overal Effectiveres 51 41 45 42 40 47 45 44 38 35 51 84 68 .74 60 65 75 .64 77 .54 58 -

Note. Bold correlatiors refectthe supervisor-peerconwergent validity indicesin this multitrait-multimethod matrix. Sample sizeis 1120.
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Table 4.15. Factor Analysis Results for Performance Ratings

Loadings

Rating Dimension Factor 1 Factor 2 Factor 3
1. Maintaining Safe & Efficiert Air Traffic Flow 73 .54 .16
2. Maintaining Attertion & Vigilance .33 .79 .26
3. Prioritizing .68 .59 .16
4. Communicaing & Informing .30 .65 .50
5. Coordinating 40 .70 .33
6. Managing Multiple Tasks .82 A4 .09
7. Reactngto Stress .79 .14 43
8. Adaptahlity & Flexibility .82 .30 .33
9. Techical Knowledge .25 .80 .13
10.Teanwork 27 .30 .87
Eigenvalue 6.75 .81 .65

% Variance 67.5 8.1 6.5

Note. Sample sizewas 1227 Principal comporents aralysis with varimax rotation wasused. Facor names: 1.
Techical Performance - Activities drectly relatedto separatiry aircraft; 2. Techical Effort- Activitiesin support

of controlling aircraft; 3. Teanwork

Table 4.16. Descriptive Statistics of High Fidelity Performance Measure Criterion Variables

OTS Dimensions:
1. Maintaining Separaiton
2. Maintaining Efficient Air Traffic Flow

3. Maintaining Attention and Situation Awareness
4. Communicating Clearly, Accurately, ard Efficiently

5. Coordinating
6. Performing Multiple Tasks
7. Managing Sector Workload

Behavioral & Event Checklist:

8. Operatonal Errors

9. Operatonal Deviations

10. Failedto AcceptHardoff
11.LOA/Direcive Violations
12.ReadbackHearbackErrors

13. Failed to Acconodat Pilot Request
14.MadeL ate Frequency Change
15.Unnecesary Delays

16. Incorrectinformation in Computer

N Mean SD
107 3.98 1.05
107 4,22 .99
107 3.66 1.02
107 4.61 .96
107 417 .97
107 4.40 1.00
107 4.39 1.03
107 .05 .04
107 A1 .07
107 31 .46
107 2.42 1.26
107 .46 44
107 .45 .33
107 44 43
107 2.68 1.56
107 1.04 .66
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Table 4.17. Interrater Reliabilities® for OTS Ratings (N=24)

Dimension Median Range

1. Maintaining Separation .95 .8310.98
2. Maintaining Efficient Air Traffic Flow .89 .71t0 .94
3. Maintaining Attention and Situation Awareness .83 .7910 .87
4. Communicaing 91 .8810.93
5. Coordinating 91 .861t0 .96
6. Managing Multiple Tasks .88 .8210.93
7. Managing Secior Workload 91 .8510.95
8. Overal 95 .88 .97

®Relialilitie s are 2-rater intraclas correlation coefficients; thesecoefficients reflect the reliakility of the mean
ratings.

Table 4.18. Principal Components Analysis of the High Fidelity Criterion Space

Criterion Measures Component 1 Component 2

Core Technical Rroficiency

OTS: Maintaining Separation .95 .05
OTS: Coordinating .87 -12
BEC: Operatioml Errors -.85 -.36
OTS: Maintaining Attention/Awareress .83 -.20
OTS: Performing Multiple Tasks .81 =27
OTS: Managing Sector Workload .80 -.29
OTS: Communicaing .79 =27
OTS: Maintaining Efficient Air Traffic Flow .78 -.30
BEC: LOA/Directive Violations -.76 -.07
BEC: Operational Dewviations -.59 .05
Poor Secor Manageament

BEC: Incorrectinformation in Computer 10 72
BEC: Readbackdearbackerrors -01 .63
BEC: Make Late Frequency Changes -13 .60
BEC: Fail to Accanmodate Pilot Requests -.27 54
BEC: Unnecessay Delays -.45 .53
BEC: Fail to AcceptHandoffs -37 .45
PercentVariance AccountedFor 59 9
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Table 4.19. Intercorrelations Between Proposed Criterion Scores

G6

Pegg;’:gsce CBPM HFPM
Overall Total Score Final Score Core Technical Poor Sector
Performance Proficiency Management
Performance Ratings:
Overall Performarce -
CBPM:
Total Score (84 items) 22%* -
Final Score(38items) 24 .90** -
HFPM:
Core Techical Proficiency A0** 54** .61** --
Poor Sector Management -.28** - 43+ - 42%* - 72 --

Sample sizes for correktions involving the HFPM range from 106to 107; sample sizes for remaining correlationsrange from 1043to 1227.

*p<.05,oretailed
**n<.01,o0netailed
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Table 4.20. Job Analysis-Item Linkage Task Results for CBPM and HFPM

—_ . Number of .
Sub-Activities from Job Analysis CBPM ltems HFPM Scenario/ltem Numbers
1. Chedking and evaluating separatioror traffic .
Dt o 30 all scerarios
movement to ensure separation is maintained
Perbrmingaircrat conflict reolution 18 all scerarios
Egablishing and maintaining postive aircrat or .
A 25 all scerarios
vehicle identification
4. Edablishingarrival seqiences 5 all scerarios
5. lIssuing cleararces 24 all scerarios
6. R_espDndmg to special conditions, unusual airspaceor 15 scenarios 1, 2, 3, 5, 7
aircraft operaton
7. Prioritizing secta/position tasks 32 all scerarios
8. Respording to pointouts bagd on currentor .
articipatedtraffic situations 1 scenarios 2, 4, 6, 7
9. Initiating pointouts 3 scerarios 1, 2, 3,7
10. Assuming postion regponsbility 0 all scerarios
11. Scaming to maintain awareness of surrounding :
: 13 all scerarios
airgpace
12. Managing peronal workload 30 all scerarios
13. Briefing relieving controllers 8 scerarios 1, 2, 3,5, 6, 7
14. Establlsh_|ng(ma| ntainingterminating radio 27 all scerarios
communicaions
15. _Recogr_n2| ng and regponding to deviationsfrom ATC 3 scerariosd, 5, 6
instructions/cleaances
16. Perbrming proceduesfor non+adarenvironment 4 scerarios 1,2, 3,4,6,7
17. Managing departire flows 1 scerarios 2- 7
18. Respording to computer fail ures 0 scerario5
19. Orienting lost aircraft 0 none
20. Estab_h_shln_g’re-establlmlng'terml nating radar 11 scerarios] - 7
idertification
21. Reviewing route of flight 33 scerarios 1-7
22. Issung arrival and landing information or instructions 14 scerarios 1- 7
23. Issung departure information or instructions 4 al scerarios
24. Responding to communications fail ures 4 scerarios2, 3, 4
25. Execuingbackyp proceduesfor radardisplay failures 0 scerario5
26. Managing departrre traffic 11 all scerarios
27. Procesing flight plars o flight plan amendments 25 scerariosl -7
28. Execuing backup procediresfor facility 2 scerarios2, 4

conmunicaionsfailures
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- . Number of .
Sub-Activities from Job Analysis CBPM ltems HFPM Scenario/ltem Numbers
29. Plaming clearances 30 all scerarios
30. Initiating seach and resce procedures 1 sceraros 2, 5
31. Updating flight progressstrips 29 al scerarios
32. Conducting seard ard recuesprocedues 1 none
33. Initiating trarsfer of control or radaridertification 10 scerarios 1- 7
34. Receivingtrander of control or radaridertification 8 scerariosl - 7
35. Performing minimum safe altit ude processimy 10 all scerarios
36. Analyzing initial requestsfor cleaarnces 12 all scerarios
37. Respording to traffic management constraints orflow 3 SCerarios2, 4, 7
control conflicts
38. Disseaminating weather information to pilots/ather .
8 all scerarios
cortrollers
39. Respording to imposedairgpaceredrictions 5 scerariosl, 7
40. Respording to significart weater information 4 scerarios 2- 4

Noate. Sub-activities are rarked accading to their meancriticality for enroute controllers.

Overall numberof CBPM itemstappinginto sub-activities Mean 11.60;StardardDev.: 1094

Overall numberof subactivitiesper CBPMitem: Mean 12.21;StardardDev.: 5.46

Overall numberof subactivitiesappeaing in each HFPM scenaio: Mean 2462; StardardDev.: 2.38

Overall nunber of HFPM scenaiios thata subactivity appeaed in (outof 7); Mean 4.31; StardardDev.: 2.67

Table 5.2.1. 1990-1992 Profile Analysis of Actual FAA ATCS Applicants*

Gender Race/Ethnicity Educational Level Test Year

Male 80.8% | Native Am. 0.5% < High school 17.4% 1990 32.7%
Femae 19.1% Asian 1.2% Same callege 51.0% 1991 51.9%
Missing 0.1% Black 3.6% | Associatedegee 0.6% | 1997 14.0%
Hisparic 2.8% | Baclelordegee 25.9% | Missng 1.4%

White 40.6% Graduate work 3.2%

Misshg 51.3% | Advanced degree _1.6%

Misshg 0.4%

! Dataprovidedby CAMI via OPM records
2 199 data available for only 5,046cassconparedto 18682 casesfor 1991 and 11,791 caesfor 199D0.
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Table 5.2.2 Bureau of Census Data for Race/Ethnicity

Race/Ethnicity Percentage
White 75.8%
Black 11.8%
Hispanic 8.8%
Asian/Pacfic Islander 2.8%
Native American 0.8%
Other 0.1%
TOTAL 100.0%

Table 5.2.3 Background Characteristics by Testing Samples

Gender Race/Ethnicity
Testing Sample
Air Traffic Controller 83%Male 2.0% Native American
(n=919) 17%Femae 0.6% Asian/Pacfic Islander

4.8% African American
4.4% Hispanic
87.7% Non-minority

0.7% Other
0.0% Mixed
Civilian PA 66% Male 7.5% Native American
(n=262) 34%Female 2.0% Asian/Pacfic Islander

10.2% AfricanAmerican
11.0% Hispanic
66.1% Non-minority

2.8% Other
0.4% Mixed
Military PA 70%Male 2.7% Native American
(n=256) 30%Female 4.3% Asian/Pacfic Idander

13.9% AfricanAmerican
8.5% Hisparic

67.0% Non-minority
2.3% Other
0.4% Mixed

NOTE: There were 166missing cass for the gender analysis of which 164 were ATCSs; 170 missing cass for the
race/ethicity analysis of which 165were ATCSs.
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Table 5.4.1: Ethnicity and Gender Of all Participants

ETHNICITY GENDER TOTAL
Male Female
Native American/ Alakan 37 12 49
Asian/ Pacific ISlander 14 9 23
African-American 120 39 159
Hispanic 84 28 112
Caucasian 990 244 1,234
Multi-Racial 2 1 3
Other 14 7 1
TOTAL 1,261 340 1,601
Table 5.4.2. Educational Background of All Participants
Number of

Education Level

Participants

High School or GED 227
Attended TradeSchool(s) 14
Completed TradeSchool 41
Attended College less than 2 years 370
Attended College, 2 years o more 376
CompletedCollege, with a 2-yeardegree 109
CompletedCollege, with a4-yeardegree 394
Attended Graduate School 70
TOTAL * 1,601
Table 5.4.3: Data Collection Locations for All Participants
Facility ParTi?:'i rc));nts Facility ParTi?:'i r());nts
Albuquerge 166 Miami 120
Bogon 87 Minneapols 82
Denver 148 Atlanta 100
Fort Worth 114 Chicago 44
Houston 142 Clevelard 39
Jacksonville 104 New Y ork
Kansas Gty 109 Oaland
Los Angdes 91 Washington, D.C. 22
Memphis 111 Keeser AFB 262
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Table 5.4.4: Ethnicity and Gender of Air Traffic Controllers

1997 Sample 1998 Sample Total Sample
Gender Gender Gender
Ethnicity Male Female Total Male Female Total Male Female Total
Native American / Alakan 15 4 19 4 0 4 19 4 23
Asian / Pacific Islander 4 2 6 1 0 1 5 2 7
African-American 35 9 44 45 9 54 80 18 98
Hispanic 31 8 39 17 4 21 48 12 60
Caucasian 705 131 836 46 8 54 751 139 890
Multi-Racial 0 0 0 1 0 1 1 0 1
Other 6 0 6 1 1 2 7 1 8
TOTAL 796 154 950 115 22 137 911 176 1,087
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Table 5.4.5. Air Traffic Controller Sample Educational Background

Education Level

Number of
Participants

High School or GED

Attended TradeSchool(s)
Completed TradeSchool

Attended Callege, less than 2 years

Attended Callege, 2 years o more

CompletedCollege, with a 2-yeardegree
CompletedCollege, with a4-yeardegree

Attended Graduate School
TOTAL

98
7
24
224
271
79
324
60
1,087

Table 5.4.6: Air Traffic Controller Sample from Participating Locations

Facility Par’;lict):lirc));nts Facility Par’;lict):lirc));nts

AlbuquergLe 109 Miami 91

Bogon 75 Minneapois 76

Denver 118 Atlanta 77

Fort Worth 93 Chicago 38

Houston 116 Clevelard 35

Jacksanville 99 New York

Kansas Gty 84 OaKkand

Los Angdes 82 Washington, D.C. 22

Memphis 92

Table 5.4.7. Air Traffic Controller Sample Time in Current Position
Position Par[;li(():'i;());nts Average Time Minimum Maximum

Journeyman Controller 964 8.86 years 1 month 31 years
Developmental Controller 11 2.61 yeas 3 months 6.67 yeass
Staff 47 2.25years 1 month 16.67years
Supenisor 43 2.25years 1 month 20.50years
Other 25 4.71years 2 months 23years
TOTAL 1,090 8.29years 1 month 31 years
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Table 5.4.8. Air Traffic Controller Sample Job Experience at any Facility

Position Years Months

Developmental Controller 2.78 3.53
FPL Controller 7.31 3.75
Staf .63 .92
Supenisor .35 .73

Table 5.4.9. Ethnicity and Gender of Pseudo-Applicant Sample

Ethnicity Gender Total
Militar y* Male Female
Native American/Alakan 7 0 7
Asian/Pacfic Idander 6 5 11
African-American 28 8 36
Hisparic 17 5 22
Caucasian 120 56 176
Multi-Racial 1 0 1
Other 3 3 6
Total 182 77 259
Civilian*
Native American/Alaskan 11 8 19
Asian/Pacfic Idander 3 2 5
African-American 12 13 25
Hisparic 19 11 30
Caucasian 119 49 168
Multi-Racial 0 1 1
Other 4 3 7
Total 168 87 255

* 3individuals in the Military PA and 2 individuals in the Civilian PA did not indicatetheir race;two
individualsin the Civilian PA did not indicategender. Theseindividuals were not included in this matrix.
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Table 5.4.10. CUE-Plus Scale Item Means and Frequencies

ITEM Mean S.D. 1 2 3 4 5

1. | freqently readcomputer magazines o other sources o information that

de<ribe new computer technology 2.29 1.28 568 420 | 248 | 218 112
2. | know how to recower deleted or“log data” ona computer or PC 2.49 1.36 514 | 371 | 210 | 339 132
3. | know what aLAN is 2.48 1.53 633 311 82 313 223
4. | know what an operaing systemiis 3.32 1.40 266 | 214 | 169 | 569 341
5. | know how to write computer prog-ams 2.00 1.20 740 | 400 | 180 | 175 71
6. | know how to install softwareon a persnal computer 3.43 1.49 303 | 164 | 114 | 519 463
7. | know what e-malil is 4.47 0.70 20 11 32 651 853
8. | know what adagbasis 3.96 1.06 74 99 174 | 684 533
9. | am computer literate 3.34 121 155 226 391 519 277
10. | regularly use a PC for word procesing 3.29 1.45 281 | 235 | 203 | 449 398
11. | oftenuse a mainframe computer system 2.36 1.26 504 | 442 | 282 | 227 110
12. | am goodat using computers 3.13 1.18 177 | 267 | 490 | 435 193
13. L;rsga;aerrly play acion games o simulations (such as “Jet Fighter’) on the 258 1.34 429 | 431 | 240 300 163
14. | reqularly use a PC for spread$iees 2.34 1.26 509 | 467 | 226 | 261 100
15. | frequently use e-mail to exchange messages o information 3.04 1.53 397 253 171 375 365
16. | am proficient at using a mousewith my computer 3.95 1.22 137 79 148 554 645
17. | freqently “suf” the Internetto find information or services 2.95 1.52 424 | 248 | 205 353 331

&1 = Strorgly Disagree;2 = Disagree;3 = Neither Agreenor Disagree;4 = Agree;5 = Strorgly Agree.
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Table 5.4.11. CUE-Plus Means and Standard Deviations by Sample

Controllers Military PA Civilian PA

ITEM Mean S.D. Mean S.D. Mean S.D.
1. | freqently readcomputer magazines o other sources o information that

degribe new computer technology 2.24 1.32 2.07 1.16 2.71 1.13
2. | know how to recower deletedor “log data” ona computer or PC 2.38 1.38 2.45 1.30 2.98 1.19
3. | know what aL AN is 2.54 1.56 2.10 142 2.63 1.45
4. | know what an operatingsystemiis 341 1.39 2.74 1.42 3.53 1.25
5. | know how to write computer progams 1.95 1.22 2.00 1.17 2.24 1.11
6. | know how to install softwareon a persnal computer 3.50 1.48 2.92 1.54 3.64 1.35
7. | know what e-mail is 4.46 0.68 4.38 0.78 4.62 0.65
8. | know what adagbasis 3.95 1.04 3.73 1.23 4.24 0.92
9. | am computer literate 3.24 1.22 3.30 121 3.80 1.04
10. | reqularly use a PC for word procesing 3.19 1.46 3.05 1.41 3.93 1.24
11. | oftenuse a mainframe computer system 2.27 1.26 2.24 1.15 2.87 1.26
12. | am goodat using computers 3.01 1.18 3.11 1.18 3.63 1.00
13. | frequently play acion games o simulations (such as “Jet Fighter’) on the

conputer 2.44 1.32 2.80 1.43 2.92 1.27
14. | reqularly use aPC for oreads$eets 2.20 121 2.29 1.24 3.00 1.30
15. | frequently use e-mail to exchange messages o information 2.97 1.55 2.73 1.47 3.62 1.40
16. | am proficient at using a mousewith my computer 3.85 1.27 3.99 1.19 4.35 0.97
17. | freqently “suf” the Internetto find information or services 2.87 1.54 2.93 1.50 3.29 1.40
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Table 5.4.12. Inter-Correlations of CUE-Plus Items
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Read Recover What a Operating Know Install Know What is Computer Word
Magazines Data LAN is Systems Program Software | E-mail Is | Database Literate Processing

ReadMagazines 1.00
Recowr Data .643* 1.00
Know LAN is .525* .515* 1.00
Operatng Systems .561* .586* .622* 1.00
Write Program .488* .535* A421* .483* 1.00
Install Software .542* .614* .504* .725* .445* 1.00
What E-mail is .324* .369* .284* .431* .222* 446* 1.00
What Databa® .418* 492* 444* .622* .391* .588* .604* 1.00
Computer Literate .598* .691* .558* .694* .536* 711 501~ .691* 1.00
Word Procesing .508* .595* 511~ .604* .409* .663* 423* 571* 17 1.00
Use Mainframe .326* .326* 247 .278* .289* .284* .228* .313* .364* .402*
Goodat .611* .696* .571* .660* .539* .674* .458* .609% .829* .693*
Computers
Play Games A57* .432* 277 .370* .327* .451* .275* .318* A462* .373*
Spreadfeets A481* .560* 452* .492* A37* .524* .301* .439* .604* .609*
Use E-mall .520* .561* .488* .529* .378* .598* 464* AT72* .632* .655*
Use Mouse 449* .523* 428* .544* .341* .642* .532* .525* .663* .636*
Surf the ‘Net 561* .562* 442* 512* 371* .590* A37* .456* .605* .567*
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Table 5.4.12. Inter-Correlations of CUE-Plus Items (continued)

Use Good at Play Spread- Use Use Mouse Surf the CUE CUE-Plus
Mainframe Computers Games sheets E-mail ‘Net Original
Use Mainframe 1.00
Good atComputers A17* 1.00
Play Games 229* .489* 1.00
Spreadsiees .345* .608* A424* 1.00
Use E-malil .321* .618* .408* .557* 1.00
Use Mouse .301* .650* 428* .480* .583* 1.00
Surf the ‘Net 271* .600* .458* .4A87* .799* .566* 1.00
*p<.05
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Table 5.4.13: Item-Total Statistics for CUE-Plus: All Respondents

i . . Corrected Alphaif
Item ScaleMeanif | ScaleVariarce if Item-Total Item
Item Deleted Item Deleted Correlation Deleted

| readcomputer magazines 49.17 230.6 .70 .94
| know how to recovwer data 48.98 226.4 75 .94
| know what aLAN is 48.98 228.0 .63 .94
| know what an operaing system s 48.14 225.82 75 .94
| know how to write computer programs 49.46 236.8 .57 .94
| know how to install software 48.04 222.% .78 .94

| know what e-mail is 47.00 247.Z7 .53 94
| know what adagbasis 47.51 236.2 .67 .94
| am computer literate 48.13 226.6 .86 .94
| reqularly use a PC for word procesing 48.19 2235 .78 .94
| oftenuse a mainframe computer 49.11 241.0 41 .95
| am good atusing computers 48.34 227.8 .85 .94
| frequertly play action games 48.90 236.01 .53 .94
| reqularly use a PC for spreadéees 49.12 231.8 .68 .94
| frequertly usee-mail to exchange 48.43 222.% 75 .94
messages o information
| am proficient at using a mousewith my 47.52 231.38 71 .94
computer
| frequertly “suf” the Internet 48.52 224.3 72 .94
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Table 5.4.14: Varimax and Oblique Rotated Factor Patterns (CUE-Plus)

Varimax Rotation Oblique Rotation
ITEM Factor 1 Factor 2 Factor 1 Factor 2 Single '_:"_"Ctor
Specified
Computer magazines .749 .253 .837 .100 .730
Recower data 744 .348 .820 .003 .789
WhataLAN is .633 .301 .697 .008 .675
Whatanoperaing system is 593 .528 .623 .267 794
How to write computer 742 .008 .850 .281 .610
progans
How to ingall software .564 .600 .582 .357 .819
Whate-meil is .003 .851 .007 .884 .584
Whatadat@bagis 316 .739 277 .626 724
Computer literate .648 .611 677 .328 .890
Use a PC for word procesing .570 .583 .590 .336 .813
Use a mainframe computer 441 .187 .489 .002 .455
Goodatusing computers .696 .533 742 .222 .875
Frequently play acton games .526 .266 577 .002 571
Use aPC for spreadsiees .668 .319 .735 .010 713
Use e-mail to exchange .515 .595 .526 .376 .780
messages a information
Proficient at using a mouse .385 .713 .361 .564 .759
with my computer
| frequertly “suf” the Internet 512 .563 525 344 .756
Table 5.4.15: Eigenvalues and Variance (CUE-Plus)
Eigenvalue % of Variance Cumulative %
(from Varimax) (from Varimax) (from Varimax)
Facor 1 9.17 53.9 53.9
Facor 2 1.07 6.3 60.2
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Table 5.4.16. CUE-Plus Means, S.D. and d-Score for Gender

Males Females
n Mean S.D. n Mean S.D. d
All Reppordents 1226 52.26 16.26 340 47.85 15.02 21
Controllers 879 51.74 16.27 176 43.50 16.25 42
Military PA 179 49.20 16.52 77 47.27 16.12 .08
Civilian PA 168 58.23 14.48 87 57.17 11.94 .04
Table 5.4.17. Means, S.D. and d-Score for Ethnicity
Comparison Group Caucasian
n Mean S.D. n Mean S.D. d

African American/
Caucasian

All Reppordents 159 49.88 14.95 1197 51.66 16.14 .10

Controllers 98 49.16 14.92 858 50.71 16.30 .08

Military PA 36 44.03 13.35 172 50.12 16.39 31

Civilian PA 25 61.12 11.30 167 58.11 13.43 -.20
Hisparic / Caucasian

All Reppordents 113 50.50 16.05 1197 51.66 16.14 .07

Controllers 61 49.20 17.14 858 50.71 16.30 .08

Military PA 22 46.41 13.99 172 50.12 16.39 .20

Civilian PA 30 56.17 14.00 167 58.11 13.43 A2
Minority / Calwcasian

All Reppordents 365 50.04 15.68 1197 51.66 16.14 .07

Controllers 196 48.84 15.71 858 50.71 16.30 .09

Military PA 82 45.39 14.95 172 50.12 16.39 .18

Civilian PA 87 57.14 13.97 167 58.11 13.43 .04
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Table 5.4.18. Correlations between CUE-Plus and Predictor Battery: Controllers

AN

Predictor Scores

Ap Math: | Angles: Air Air Traffic: ATS: Anaogy:. Anaogy:. Dials: Scan
CUE-Plus Items Number Number | Traffic: % Accuacy | Sdety Info Analogy. | Anaogy Window Number Total
Carrect Carrect Effncy Process Latency Reaso Views Coarrect Swre
| readcon']puter magaznes .030 042 237%* .069* 233%* 054 130** .029 -.008 .045 .048
| know howto recover data .045 .043 254+ .058 257%* .084** .150** .038 .050 .012 .070*
| know what aLAN is .09%6** .0** 220* .035 212%* .043 107** 125%* .025 .052 .096**
| knowwhat an opeating systemis | -149** 13Hx* .268** -.012 .251%* .041 .090** 144> .072* .079%* .072*
I know how to write computer .099** .079* 220%* .010 232%* .037 .082*+* 143** .104** .066* 120%*
programs
| know howto ingtall software .178%* 152%% .312%* .02 .302** .106%* 154%% .166%* 127%* .077* .075*
| know what e-mall is .060 .108** 249%* .012 213** 1 22%% .142%* .092** .092** .014 .092**
| know what a databaseis .129%* .075* 220%* -.022 .206** .02 .077%* .100** .028 .028 .115%*
| am compute literate .128** A10** 303** .02 .300%* .069* 137** 149** .069* .05 124x*
I regularly use a FC for word .103** .119** 252%* .045 236** .071* 123** 116%* .086* .014 .073*
processing
| Often use a nainfrarne Cmputer -.010 .042 .043 -.03 .023 -.017 -.010 -.008 -.026 -.014 -.008
| am good at using computer's .123** 127** 291%* .057 281** .091** 1e2x* A30x* .0er* .087** 115%*
| frequently play action games .047 .083** 293** .049 278%* .075* .160** .048 -.015 .037 .074*
| reguarly use a FC for spreacsheet | 078" .068* EsCid .050 .200+* .071* .090** 043 .023 .047 .046
| frequently use email to exchange | 0% .08 291%* .043 .285%* .168** 222%* .050 .073* .009 .076*
messages or information
| am proficient at us' ng a nouse .083** .093** 333 .048 .320%* . 143** 1 Ax* 122%* .100** .061* .087**
with my computer
| frequently “surf” the Internet .057 .079* 316%* .031 315** 170%* 236** .060 .074 .037 .057
CUE-PlusTota 116%* 124** .346%* .035 333** .108** .183** 126%* .074** .061* .107**

*p<.05 **p<.01
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Table 5.4.19. Correlations between CUE-Plus and Predictor Battery: Controllers

Predictor Scores

Letter Letter Memory Recal: Planes: | Planes: | Planes: Sownds | TW:Time TW: Perc | TW:
CUE-Rusltems Facory: | Facory: Number Number | Project | Visuad/ | Time Total EstAccy Accuracy | Pec

Aware Planning Correct Correct Spdial | Shaing Correct Speed
| readcornputer magaznes -.012 167%* -.046 -.051 -.007 .00 -.062* 0 .028 -.009 .106**
| know howto recover data .000 .198** -.040 -.028 .038 .0 -.037 .055 .058 .008 137*%*
| know what aLAN is 05 200°* 043 060 0% 072* | .006 031 016 018 1007
I knowwhat an opeaéating systemis .0%6 224%* .027 .067* .064* .065* .013 .074* .086** .054 .120%*
| know howto write Compute' programs 107** 197 .00 .03 .045 .063* .037 .108** .080* .059 13
| know howto install software .0%** .300** .04 .0%6** .051 .087** .04 104** A21** .097** 126%*
| know whateimai is 024 230 042 067 02 | 0% | .010 091** | 063 093+ 100
| know whata cambaseis 0% 166° 0 071* 051 089" | 0% 063" 065" 078" o0e*
| am compute literate 045 272 048 086 | .04 0o | 013 094* | .048 073" 15
| regu|ar|y ue a FC for word prong .039 .257** .020 .061 .04 .097** .008 .03 .015 .059 .089**
| oftenuse a nainframe Cmputer -.08 .024 -.02Zr -.011 -.018 .05%6 .019 .02 -.068* -.008 -.037
| am goodat us'ng Confpute's .060 .288** .04 .02 .0e4* .080** .02 .098** .084** .076* 127>
| frequmﬂy p|aya:tion games .077* .266** -0 021 .015 .081** .03 .082** .130** .086** 141%*
| regdarly use a RC for sp‘ead;[‘ees -.00L 155%* -.00 -.016 -.013 .04 -.018 .007 -.006 .02%6 110**
| frequently use email to exchange 012 .258** .02 .030 .01 .076* -.020 .083** 0482 .054 .113**
messages or information
| am proficient at usi nga mouse Wwith my .090** 320** .066* .089** .050 .075* .044 121> .080 .071* 135**
Computer
| frequently “surf” the Internet .001 254%* .006 .031 .05 .073* -.028 .0%** .080** .073* A21%*
CUE-PlusTotal .050 .306** .017 .048 .042 .091** .008 .09%6** .070* .072* 47>

*p<.05 **p<.01
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Table 5.4.20. Correlations between CUE-Plus and Predictor Battery: Pseudo Applicants

V1T

Predictor Scores

Ap Math: | Angles: Air Air ATS: Analogy. Analogy. Dials: Scan
CUE-Rusltems Number Number | Traffic: Traffic: % | Sdety Info Anaogy:. Anaogy:. Window Number | Tota
Correct Coarrect Effncy Accuracy Process Latency Reaso Views Carrect Swore
| readcomputer magazines A3 .060 .100* 125%* .058 -.130** -.087 .082 -.008 .07™ .047
| know howto recover data .08 .00 130** 125%* .087 -.103* -.03% .071 -.00L .09 .031
| know what a LAN is .206** .083 .258** 179%* .185** -.102* -.063 .198** .0838* .076 .053
| knowwhat an opeating systemis 245 * .184%* 272%* 227%* .116* -.187%* -.103* 275%* .05%6 .158** .160**
| know howto Write Computg 113*%* 117 134 J122%* .015 -.066 -.018 .119** .049 .093* .037
programs
| know howto ingtall software 202%* .183** 275%* 162%* 13Br* -.0A* -.007 239%* .09%6* .140** .08
| know what e-mall is 146%* .050 123** 127%* .06 -.030 .028 142%* .091* .106* 107+
| know what a databaseis .188** 10+ 200%* 195%* .083 -.144%* -.092* 197** .05%6 .103* 132%*
| am compute literate A 124** 198** .196%* .146%* -.125%* -.003 .245%* .083* 104* 130**
| regu|ar|y uxraRC for Word .183** L136** .181** L179** .109* -.119** -.013 245%* .091* .089* .138**
processing
| Often use a n‘ainframe Cd'nputer .059 .036 .057 .08 -.011 - 156%* -.098* .109* .019 .006 .012
| am goodat us'ng Corrpute"s 204%* .138** 290 * .183** A7 - 122%* 004 263** .078 143** 137
| frequently play action games .083 .03 225%* .112* .103* .063 .092* -.04 .03 .097* 004
| reguarly use a FC for spreacshees | -196** .09B3* .200** .118%* .148%* -.074 -.031 144%* 106* .112%* .044
| frequently use email to exchange 126%* .092* .188** .188** .138** -.077 -.047 .183** 127%* 125%% .087
messages or information
| am proficient at usinga mouse with | .209** 154** 249%* .201** .161** -.09B** .038 .253** .098* 152%* A71x*
my computer
| frequently “surf” the Internet .109* .106* .189** .129%* 173%* -.010 .051 .128** 077 A31** .060
CUE-PlusTotal .216%* 147%* 273%* 217%* .160%* -.129%* -.032 .243%* 0H= .150%* A17%*

*p<.05 **p<.01
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Table 5.4.21. Correlations between CUE-Plus and Predictor Battery: Pseudo Applicants
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Predictor Scores

Letter Letter Memory Recal: Planes: Planes: Planes: Sownds TW: TW: TW:
CUE-Rusltems Facory: | Facory: Number Number | Project Visua/ Time Total Time Est Percept Percept

Aware Planning Coarrect Coarrect Spdial Shaing Coarrect | Accuracy Accuracy | Speed
| readcornputer magaznes A17** .102* .076 132x* .110* .028 .006 .0 .097* L153** .013
| know howto recover data An* A75%* 022 .062 119*%* .087 -.000 .086 .119** .158** .04
| know what aLAN is 187 | .200%* 064 0% 172%% 156 | .091* 15+ | 130 152%* 083
| knowwhat an Opga“ng Wstemis 221%* .286** 179x* .210** .219** 173 .098* 170%* .180** .259** .049
programs
| know howto install software .216%* .261** 120%* .150** .168 13Hr* .076 .106* .164** .261** .072
| know what e-mail is A76%* 222%* .092* d64%* A1 .146%* .083 101+ 102* 223** .02
| know what a databaseis 101%* .243** .110* d41%* .185* .190** .0%* 146%* .163** .267%* .045
| am compute literate 255** 307** 170%* .200%* .206%* .160** .110* A73** .215%* .240%* .069
| regularly use a FC for word 241%* 308** A3 .168** .160** .169%* .107* 124%* 195+ 272%* .037
processing
| oftenuse a nainframe Co'nputer ,128** 126%* .086 .109* .088* A21x* 071 .046 .0H* 153** .049
| am goodat usng computes 271%* 312%* 77+ 224%* 23H** 182%* .090* .188** .185%* .253** 135+
| regdar'y use a FC for Sp‘ea(kfees .196%* 244+ 077 104 .140** 149** .067 143** .160** .193** .027
| frequmﬂy ue email to exchmw .183** 275%* .099* 145%* 120%* 123** .084 187%* .162** .181** .046
messages or information
| am proficient at usinga nouse with | -228** 291%* .145%* .190** 178** .092** 120%* 24 .150%* 232+* .150**
my computer
| frequently “surf” the Internet .138** .198** .073 .100* .097* .053 .031 155** .154** 127+ .073
CUE-PlusTotal 249%* 313** 134%* 184%* 203** .158* .099* 173 .200%* .265%* .083

*p<.05 **p<.01
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Table 5.4.22. Determinants of Applied Math Test: No. of Items Correct

Race: Caucasians and Race: Caucasians and African- Race: Caucasians and
Minorities Americans Hispanics
Variade b Beta t b Beta t b Beta t
Intercept 7.12 413 6.48 3.16 6.77 3.11
Age .26 .19 4.28 24 17 3.39 .30 .21 4,13
Gerder -3.47 -.27 -6.63 -3.71 -.28 -6.09 -3.55 -.27 -5.70
Race 2.24 .18 4.32 3.50 .20 4.48 1.66 .09 1.98
Education 31 A1 2.32 A1 14 2.58 37 A2 2.33
CUE-Plus .06 .15 3.50 .05 A3 2.81 .05 A3 2.79
Adj.R .20 21 .19
Squae
Table 5.4.23. Determinants of Angles Test: No. of Items Correct
Race: Caucasians and Race: Caucasians and African- Race: Caucasians and
Minaorities Americans Hispanics
Variabe b Beta T b Beta t b Beta t
Intercept 22.04 20.32 20.33 15.53 21.16 17.15
Age n.s. n.s. n.s.
Gerder -2.31 -.21 -4.80 -2.41 -.21 -4.40 -1.96 -.18 -3.60
Race 1.51 .14 3.16 2.60 .18 3.70 n.s.
Education .35 .14 3.08 40 .16 3.16 .50 .20 4,05
CUE-Plus .03 .09 2.02 .04 12 2.32 .05 A5 3.04
Adj.R .09 A2 .10
Squae
Table 5.4.24. Determinants of Air Traffic Scenarios: Efficiency
Race: Caucasians and Race: Caucasians and African- Race: Caucasians and
Minorities Americans Hispanics
Variade b Beta t b Beta t b Beta T
Intercept 41.30 15.80 37.36 11.52 46.39 15.38
Age n.s. n.s. n.s.
Gender -7.01 -.25 -5.89 -7.08 -24 -5.16 -7.35 -.26 -5.30
Race 6.78 24 5.80 11.37 .30 6.41 n.s.
Eduwcation n.s. n.s. n.s
CUE-Plus 21 .25 5.97 .20 .23 4.90 .25 .29 5.94
Adj. R Square .19 .20 .15
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Table 5.4.25. Determinants of Air Traffic Scenarios: Safety

Race: Caucasians and Race: Caucasians and African- Race: Caucasians and
Minorities Americans Hispanics

Variade b Beta t b Beta t b Beta T

Intercept 39.84 14.23 41.19 9.72 41.29 13.40
Age n.s. n.s. n.s.
Gender ns. -3.58 -.10 -1.99 n.s.
Race 3.11 .09 1.98 6.83 A5 2.94 n.s.
Eduwcation n.s. n.s. n.s.
CUE-Plus .16 .15 3.32 .15 14 2.80 .19 .18 3.53
Adj. R Square .03 .05 .03

Table 5.4.26. Determinants of Air Traffic Scenarios: Procedural Accuracy

Race: Caucasians and Race: Caucasians and African- Race: Caucasians and
Minorities Americans Hispanics

Variabe B Beta T b Beta t b Beta t

Intercept 20.65 3.57 19.01 2.80 20.32 3.14
Age .61 .13 2.97 .53 A2 2.30 77 17 3.30
Gender ns. ns. ns.
Race 5.655 13 2.90 8.46 A5 2.91 n.s.
Education n.s. n.s. n.s.
CUE-Plus 24 .18 4.07 .26 .19 3.79 .28 22 4.26
Adj. R Square .07 .07 .08

Table 5.4.27. Determinants of Analogy: Information Processing

Race: Caucasians and Race: Caucasians and African- Race: Caucasians and
Minorities Americans Hispanics

Variabe b Beta t? b Beta t? b Beta t@

Intercept 114.6% 58.32| 114.& 51.88 116.10 52.15
Age -.43 -.23 -4.81 -42 -.23 -4.16 -.50 -27 -4.91
Gender ns. ns. ns.
Race n.s. n.s. n.s.
Educaton -.64 -.16 -3.32 -.69 -17 -3.12 -.52 -.13 -2.41
CUE-Plus ns. ns. ns.
Adj. R Square .10 A1 A1

117



FIGURES AND TABLES

Table 5.4.28. Determinants of Analogy Test: Reasoning

Race: Caucasians and Race: Caucasians and Race: Caucasians and
Minorities African-Americans Hispanics
Variade b Beta t b Beta t b Beta t
Intercept 11.94 10.06| 10.84 6.99 6.18 2.54
Age n.s n.s .26 .15 2.86
Gender ns. ns. n.s.
Race 2.95 .19 4,57 4.27 .20 4.27 2.35 A1 2.27
Education 91 .26 6.02 .94 .26 5.28 .82 .23 4,21
CUE-Plus .08 17 3.82 .07 15 2.97 .09 .18 3.71
Adj. R Square .16 15 .16
Table 5.4.29. Determinants of Dials Test: No. of Items Correct
Race: Caucasians and Race: Caucasians and Race: Caucasians and
Minorities African-Americans Hispanics

Variabe b Beta T b Beta t B Beta t
Intercept 15.96 30.59| 14.98 24.18 16.64 32.83
Age n.s n.s n.s
Gerder -1.0 -.19 -4.31 -.88 -17 -3.42 -1.04 -.21 -4,15
Race .84 .16 3.69 1.48 .22 4.46 .80 12 2.37
Education A1 .09 2.00 A3 A1 2.18 .18 .16 3.11
CUE-Plus .02 .10 2.15 .02 A1 2.16 n.s.
Adj. R Square .08 .10 .07

Table 5.4.30. Determinants of Letter Factory Test: Situational Awareness

Race: Caucasians and

Race: Caucasians and African-

Race: Caucasians and

Minorities Americans Hispanics

Variabe T Beta t b Beta t b Beta t

Intercept 20.77 14.17 19.18 10.21 21.74 10.82
Age n.s n.s n.s
Gender ns. ns. ns.
Race 4.04 22 6.68 .26 5.49 2.86 11 2.19
Education .57 14 53 A2 2.42 .56 A3 2.56
CUE-Plus 111 .19 .09 .16 3.42 A2 .20 3.88
Adj. R Square 12 12 .07
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Table 5.4.31. Determinants of Letter Factory Test: Planning & Thinking Ahead

Race: Caucasians and

Race: Caucasians and African-

Race: Caucasians and

Minorities Americans Hispanics

Variabe b Beta t b Beta t b Beta t

Intercept .09 7.79 .07 4.44 A2 8.61
Age n.s. n.s. n.s.
Gender ns. ns. ns.
Race .002 19 4.42 .06 .28 5.85 n.s.
Education n.s ns. ns.
CUE-Plus .01 .30 6.99 .001 .27 5.82 .002 .33 6.71
Adj. R Square A3 16 A1

Table 5.4.32. Determinants of Scan Test: Total Score

Race: Caucasians and

Race: Caucasians and African-

Race: Caucasians and

Minorities Americans Hispanics

Variabe b Beta T b Beta t b Beta t

Intercept 157.6 49.89 147.0 26.20 145.8 22.75
Age n.s. n.s. n.s
Gender ns. ns. n.s.
Race n.s. 11.28 12 2.30 n.s
Educaion 1.90 .70 2.73 1.89 A2 2.29 2.05 A3 2.53
CUE-Plus ns. ns. .23 A1 2.12
Adj. R Square .01 .02 .03
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Table 5.5.1. Simple Validities: Correlations Between Predictor Scores and Criteria

FIGURES AND TABLES

Corrected Uncorrected
Correlation Correlation
Rat- Comp- Rat- Comp-
Test Scale CBPM ings  osite CBPM ings  osite
Predictor Composite Scaled Score 70 32 68 52 21 51
AM: Applied Math  Number Correct 59 28 58 41 18 41
AN: Angles Number Correct 57 19 55 35 10 33
AT: Air Traffic
Scenarios 32 15 32
Efficiency 32 16 32 30 15 31
Procedural Accuracy 19 09 18 14 06 13
Safety 26 11 25 24 10 23
AY: Analogies 43 09 38
Info. Proc. Latency 02 00 01 02 00 01
Info. Proc. Windows 22 06 20 21 06 19
Reasoning 42 10 38 40 09 36
DI: Dials Number Correct 35 09 32 27 07 24
EQ: Experierces
Quedionraire
All scales 16 17 18
Final scales 09 16 14
Droppedscales 05 06 00
Composure 11 15 15 09 13 13
Concentration 09 09 11 07 07 09
Behavioral Consistency 07 17 14 06 16 12
Cooperaiton -07 08 -02 -07 08 -02
Decisiveness 05 11 09 04 09 07
Execution 04 09 07 03 08 06
Flexibility 03 07 05 03 06 05
Tolerarnce for High Intensity -02 02 -01 -02 02 -01
Self Awareness 05 05 07 05 05 06
Self Confidence 01 11 06 01 09 05
Sustained Attention o7 06 08 06 05 07
Taking Charge -02 03 00 -02 03 00
Interpersonal Tolerance 00 09 05 01 10 05
Task Closure 01 09 05 01 07 04
LA: Letter Factory 36 11 33
Situational Awareness 38 12 35 33 10 30
Planning & Thinking Ahead 35 12 33 32 11 30
ME: Memory Number Correct 24 05 21 22 05 19
MR: Memory Retest Number Correct 27 09 25 25 08 23
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Criterion
Corrected Uncorrected
Correlation Correlation
Rat- Comp- Rat- Comp-
Test Scale CBPM ings  osite CBPM ings  osite
PL: Planes 27 08 25
Projection 31 08 28 20 05 18
Visual/Spatia 29 07 26 15 04 14
Timesharing 21 09 20 19 08 18
SC: Scan Number Correct 26 08 24 21 06 19
SN: Sourd Digits Correct 14 05 13 16 05 14
TW: Time Wall 30 08 27
Perceptial Accuacy 48 15 45 23 07 21
Perceptial Speed 12 02 10 10 02 08
Time Edimation Accuacy 26 09 25 22 07 21

Notes. Decimals omitted. N = 984—-1®6. Uncorrectd comrelations abowe .04 aresignificant atp < .05. Urcorrected
correlatiors abowe .05 aresignificant at p < .01. CorrectedCorrelationsare ®@rrectedfor rarge redriction in the
predictor;they are estimates of whatthe correlatiors would be in an applicart sample. The scoresin the final battery
areboldfaced The multiple correlations arecorrectedfor shrinkage (to correct for overfitting the regressian

equation to the sample).
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Table 5.5.2. Incremental Validities: Increases in Validities when Adding a Scale or Test

All Other Tests Entered

All Other Final Battery
Tests Entered

Rat- Comp- Rat- Comp-
Test Scale CBPM ings  osite CBPM ings  osite
AM: Applied Math  Number Correct 122 125 155 126 133 163
AN: Angles Number Correct 083 005 060 084 014 057
AT: Air Traffic
Scenarios 101 088 116 109 082 118
Efficiency 027 068 055 028 064 054
Procedural Accuracy 066 034 067 077 034 076
Safety 035 014 019 032 018 015
AY: Analogies 103 035 063 141 030 101
Info. Proc. Latency 000 013 007 024 024 030
Info. Proc. Windows 046 001 034 064 001 049
Reasoning 093 034 053 118 022 079
DI: Dials Number Correct 048 020 027 052 019 029
EQ: Experierces
Quedionnaire
All scales 102 196 136
Final scales 084 166 135 073 190 124
Droppedscales 066 071 067 061 069 061
Composure 013 060 040 019 055 042
Concentration 052 019 049 035 010 032
Behavioral Consistency 026 088 064 019 123 077
Cooperaion 047 037 017 061 021 035
Decisiveness 001 008 003 007 001 005
Execution 031 027 037 018 008 018
Flexibility 019 054 042 030 058 052
Tolerance for High Intensity 022 039 036 019 047 039
Self Awareness 019 019 005 022 016 009
Self Confidence 010 051 033 004 032 013
Sustained Attention 023 059 048 021 059 046
Taking Charge 024 047 042 034 040 046
Interpersonal Tolerance 007 018 004 031 036 006
Task Closure 026 002 021 029 010 027
LA: Letter Factory 052 024 051 054 020 051
Situational Awareness 025 002 021 030 011 028
Planning & Thinking Ahead 035 022 038 031 013 030
Memory 052 041 057 054 039 058
ME: Memory 017 036 031 031 001 024
MR: Memory Retest 042 041 053 050 028 052
PL: Planes 051 032 042 051 028 040
Projection 049 007 034 051 059 093
Visual/Spatial 017 000 013 010 004 006
Timesharing 015 030 027 016 029 027
SC: Scan Number Correct 058 022 055 076 027 071
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Criterion
All Other Final Battery
All Other Tests Entered Tests Entered
Rat- Comp- Rat- Comp-
Test Scale CBPM ings osite CBPM ings osite
SN: Sourd Digits Correct 014 000 011 015 007 008
TW: Time Wall 032 017 028 034 017 029
Perceptwal Accuacy 021 007 013 036 008 023
Perceptwal Speed 016 018 021 031 012 029
Time Estimation Accuacy 010 000 007 009 004 009

Notes. Decimals omitted. N = 9200r 944.Vauesareitaicizedfor situations in which the scorehad a negative
regession coefficient. All correlatiors are uncorrected.The scores inthe final battel are boldaced.For p < .05
level of significance,the incremental validity for a single scalemus be greaterthan abou .06 (the critical value
variesfrom .055 0 .062, depermling uponthe column). For the first threecolumns the increrental validity indicaes
how much the multiple R decreasesvhen that scaleis removed from the completeset of scales. For the lag three
columns: the incremental validity indicates how much the multiple R increass whenthat single score is alded to
the final AT-SAT battery. The multiple correlations ae correctedfor shrinkage (to correctfor overfitting the
regresson equation to the sample).

Table 5.5.3. Comparison of Five Predictor Weighting Methods

Predictor Weighting Method

Optimal
Statistic Regression Unit Validity low d-score  Combined
Validity 521 463 .501 .435 .506
Validity correced for rarge redriction .691 .604 .664 .631 .682
Validity correctedfor rarge restriction 666" .604 644 .603 663
and shrinkage
d-scorefor blacks vs. whites -.85 -.92 -.88 -.55 -.81
Largest t for diff erencein stardardized -0.44 -1.65 -0.59 0.02 -0.58
regession slopesbetweenracialgender  femaes femdes femdes femdes femdes
groups

! This validity’s one-tailed lower canfidence limit = .607.

2 The correction for strinkage using the validity weighting method is likely overcorrecting to a moderate extent.
Thus, the beg estimate of this valeis likely greatr than .644ard less than .664.

% The correction for strinkage using the validity weighting method is likely overcorrecting to some small extert.
Thus, the bed estimate of this valeis likely greatr than .663ard less than .682.

Notes. The regression and unit-weighting methodsusedall 35 scales The other weighting methodsincluded
only the 26 scalesfrom the tests retanedfor AT-SAT Verdon 1.01.Negative values of t indicate that thefemde
dopewas lower thanthe male slope.
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Table 5.5.4. Validity Coefficients for the Predictor Composite
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Criterion
High Fidelity -
High Fidelity Controlling
- Core Traffic Safely
Composite CBPM Ratings Technical & Efficiently
N 1029 1032 1053 106 106
r uncorrected 51 .52 21 22 .18
r correctedfor rarnge redriction .68 .70 32 .33 .28
r correctedfor rarge redriction .66 68 22 n/a' n/at
and shrinkage
Criterion reliability seeNotes see Notes 71 .95 .99
below below
r correctedfor range redriction
ard criterion unreliability
Using beg estimateof .76 78 .38 34 28"
reliability
Using upper bound estimate .70 74
of reliability
Using lower bourd estimate .79 .84

of reliability

! The Hi Fidelity scores were not usedto determine the weights usedin the predctor composite soit was not
appropriate to correct for shrinkage due to capitalization on chance in the estimation of the predictor weights.

Notes. Interrater agreement reliabilit y was usedto correctthe validities for the Ratings and HiFi criteria. Reliakili ty
for the CBPM was estimatedby computing its interral consistercy (coefficient alpha = .59), but this figure is
probably an underestimate becawsethe CBPM appearsto be multidimersional (accading to facta amalyses).Thus,
three dif ferent reliabilitieswere usedto correctthe CBPM’ s validity for unreliahility: .8 (bestguess) .9 (upper
bound estimate), ard .7 (lower bound estimate), respectively. The composite criterion reliability was eimated as
the mean of the ratings and CBPM reliabilities.
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Table 5.5.5. Effect of Cut Score on Predicted Controller Performance

Applicant
Screening Model

Screen at Cut
Pass All Applicants Score

Cut Scoreon Raw Predictor(ScaledCut Score= 70) none 0.51

Pasing Peuwo-Applicant Denmographics (Numberin Group Passing /

Total Number Passing) N
All 511 100% 100%
Male 348 68 % 80 %
Female 162 32% 20 %
White 339 75% 92 %
Black 60 13% 2%
Hispanic 51 11% 6%
Other/Missing Race 61

Pasing Rates o Pseudo-Applicants (Proporiton of EachGroup

Passirg)
All 22
Male .26
Female 14
White .28
Black .03
Hisparic 12

Relative Passing Ratesof Psewdo-Applicants
Female (Relative to Maleg = .14/ .26 .54
Black(Relative to Whites) = .03/ .28 A1
Hisparic (Relative to Whites)= .12/ .28 43

Predcted Criterion Scae (asController z-score)
At the Cut Score -0.22
MeanFor Pseudo-Applicarts Passing -0.83 0.19

Predcted Criterion Scae Expressedas the Percertile Rark on the
Current Controller Distribution

At the Cut Score 41%

MeanFor Pseudo-Applicarts Pasing 33% 56 %
Pragportion of Pseudo-Applicans

Passirg .22

Pasing Abowve Currert Controllers' Mean Criterion .23 .59

Descriptive Statisticsfor Predicted Criterion Scoresamong Pseudo-
Applicants Passing

Mean -0.86 0.24

StardardDewviation (adjustedfor estimated errorof prediction) 1.17 0.88
Desciptive Statisticsfor Criterion Scaesamong Controllers Passing

Mean 0.00 0.29

StardardDeviation 1.00 0.89
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Applicant
Screening Model
Screen at Cut
Pass All Applicants Score

Notes. The criterionscoresarez-scores an the current Controller distribution. The predictor scaesare the
weighted sum of the z-scores basedon the Psewdo-Applicants' distribution. Passing ratesshown are for the
Psewdo-Applicart sample. Actual pasing rateswill likely differ somewhatbecage (a) the small sample size
of some groupslimits the acairacy of the esimated pasing rates and (b) the degeeof correponderce
betwveen the Pseudo-Applicarts and future applicarts is unknown.

Table 5.5.6. Expected Performance by Validity and Selectivity

Selecion Percent # Tesed PercentHigh
CutPoint  Screen Selecied perHire Performers
N/A CurrentWorkforce 33.3
0.0 None 8.8
70.0 OPM (r=.30) 18.8 5.3 16.9
70.0 ATSAT (r=.76) 18.8 5.3 35.2
75.1 OPM (r=.30) 10.0 10.0 19.5
75.1 ATSAT (r=.76) 10.0 10.0 48.2
99.0 OPM (r=.30) 0.1 1376.4 37.0

Note. PercentHigh Performers = the percetiage of applicarts selectedwhose expectedob performanceis in the top
third of current controllers.
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Table 5.6.1. Means for All Scales by Sample, Gender, and Race

Mears for each Controllers Pseudo-Applicants

Scale All Male Female White Black Hispaic All Male Female White Black Hispanic

Composite -0.050 0018 -0.371 0061 -0.755 -0.299

Criterion

CBPM Criterion 18949 19039 18.23 19167 17486 18453

Criterion Ratings 5.08 5.14 4.83 5.12 4,95 5.01

Composte Predctor 7237 7290 69.78 7358 64.26 70.10 58.82 6069 5505 6090 50.27 57.37

AM: Applied Math 2169 2217 1934 2222 1821 2003 1441 1561 1191 1526 1135 1360

AN: Angles 2707 2720 2648 2741 2473 26.73 2291 2372 2128 2348 2048 22.35

AT: Air Traffic

Scenarios

Efficiency 59.36 6020 5502 6005 5311 6184 4794 5032 4280 5034 3838 48.06
69.64 6958 7049 6974 69.09 69.64 51.75 5175 5199 5365 4483 5285

Procedural

Accuracy

Safety 65.83 66.16 63.62 66.21 61.66 67.56 5040 5125 4847 5145 4428 52.92

AY: Analogies

Info. Processing: 0229 0229 0226 0230 0213 0.236 0244 0246 0240 0248 0236 0.240

Latency

Info. Processing: 1566 1558 1625 1608 1271 1522 1433 1432 1440 1517 1190 1177

Windows

Reasoning 2794 2777 2873 2881 2187 2635 2214 2221 2209 2329 1840 20.73

DI: Dials 1733 1746 1670 1746 16.26 17.30 1644 1681 1569 16.77 1511 15.92

EQ: Experiences
Questionnaire

Composure 7293 7313 7141 7280 7376 7206 69.67 7017 6857 7019 6820 69.02

Concentration 7439 7432 7419 7452 7350 7284 7292 7297 7289 7345 7136 70.75

Behavioral 7475 7466 7512 7481 7621 7293 73.68 7361 7408 7368 7349 7347
Consistency

Cooperaion 7367 7334 7540 7351 7620 73.67 7915 7794 8182 7916 7795 79.63

Decisiveness 7649 7633 7697 7683 7520 7377 7206 7240 7149 7290 6940 69.88

Execution 7527 7505 7635 7528 7491 75.77 7580 7595 7549 7648 7214 7558

Flexibility 76.60 7657 7658 7648 77.76 76.24 7438 7421 7486 7509 71.05 7350

Tolerance for High 66.50 66.00 6850 6640 65.03 6740 6848 68.16 6920 6933 66.02 67.22
Intensty

Self Awareness 7414 7391 7530 7427 7385 7390 7459 7409 7564 7504 7369 7181

Self Confidence 8142 8170 79.63 8133 8184 8026 7720 7817 7516 7776 7529 7586

Sustained Attention 7165 7164 7123 7175 7193 69.37 7340 7390 7256 7415 7120 7220

Taking Charge 7580 7559 7630 7585 7436 @ 75.02 76.79 7652 7730 7783 7141 7524

Interpersonal 7496 7469 7648 7452 79.97 75.03 7843 7775 8010 7879 7815 77.36

Tolerance

Task Closure 7420 7354 7723 7429 7422 7164 7433 7375 7579 7460 7193 7405
LA: Letter Factory

Situational Awareness 35.84 3580 36.14 3655 3152 3457 3143 3168 309 3282 2587 30.10

Planning & Thinking 0232 0231 0233 0239 0179 0219 019 0199 0200 0210 0142 0.199
Ahead
ME: Memory 1689 1657 1854 1719 1552 16.15 1459 1432 1524 1468 1365 1461
MR: Menory Retes 1561 1527 1722 1592 1372 1461 1294 1245 1402 1324 1220 1259
PL: Planes

Projedion 4177 4178 4179 4194 4054 4142 3879 3897 3842 3930 3634 3822

Visual/Spatial 4472 4454 4559 4493 4394 4308 41.07 4049 4239 4158 3882 4039

Timesharing 103.66 10359 10394 104.21 101.26 100.52 9892 99.14 9846 9941 9828 97.37
SC: Scan 17801 17726 18110 17950 16921  77.05 164.85 165.26 164.32 16559 153.78 168.88
SN: Sound 89.70 90.17 8768 8925 9099 93.20 8132 8289 7817 8361 7493 8043
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Mears for each Controllers Pseudo-Applicants
Scale All Male Female White Black Hispaic All Male Female White Black Hispanic
TW: Time Wall
Perepua Accuracy 9240 9244 9237 9276 90.40 91.13 86.43 8631 86.88 8712 8128 87.01
Perepual Speed 5124 5105 5225 5163 4911 5154 5131 5171 5064 5206 4819 4944
TimeEsimation 5488 5593 4979 5561 4939 5345 4634 4741 4415 4793 40.09 4440
Accumacy
Table 5.6.2 Standard Deviations for All Scales by Sample, Gender, and Race
Standad Deviations Controllers Pseudo-Applicants
for eachScale All Male Female White Black Hispaiic All Male Female White Black Hispaiic
Composite Criterion 0825 0811 0809 078 0759 0.859
CBPM Ciriterion 1487 1465 1507 1393 14.12 14.40
Criterion Ratings 0.717 069 0717 0.709 0.649 0.764
Composite Predictor 791 772 839 704 1012 7.23 1259 1228 1208 1276 11.00 1078
AM: Applied Math 382 3.39 481 3.26 561 4.60 6.08 6.05 529 6.25 501 558
AN: Angles 285 278 308 243 456 248 534 494 565 522 595 534
AT: Air Traffic
Scenarios
Efficiency 1261 1253 1152 1218 14.08 11.20 1334 1365 1087 1327 1092 12.49
1517 1483 1652 1499 16.35 15.67 2093 2058 2159 2034 2259 21.40
Procedural
Accuracy
Safety 1509 1513 1475 1484 1597 1508 1623 1645 1569 1595 16.08 1745
AY': Analogies
Info. Processing: 0.0441 00454 00378 00432 00459 0.0519 00422 00426 00415 00399 0.0474 0.0482
Latency
Info. Processing: 6.72 6.80 6.09 6.65 6.80 6.06 6.88 6.83 702 6.85 6.46 6.56
Windows
Reasoning 702 711 673 666 690 737 748 764 704 770 653 701
DI: Dials 190 1.75 246 183 195 209 251 227 2.79 231 3.08 269
EQ: Experiences
Questionnaire
Composure 1065 1067 1016 10.70 10.25 1051 1262 1249 1289 1258 1324 12.27
Concentration 1061 1058 1057 1045 1017 1256 1304 1346 1211 1307 1231 1065
Behavioral 11.30 1141 1074 1123 1045 1343 1266 1278 1206 1266 1351 11.74
Consistency
Cooperdion 1113 1101 1122 1113 9.77 1219 1119 1126 1060 1089 1313 8.58
Decisiveness 1085 10.77 11.32 1064 10.97 12.17 1337 1328 1349 1330 1390 12.13
Execution 9.84 991 9.60 9.79 1013 9.75 1143 1137 1164 1108 1215 10.55
Flexibility 1045 1030 1097 1045 996  10.07 1184 1168 1217 1183 1291 1013
Tolerancefor High 10.80 1083 10.14 10.86 9.85 10.97 1177 118 1163 1143 13.20 9.47
Intengty
Self Awareness 10.09 9.94 1085 10.10 918 1091 1068 1110 971 1050 1185 9.26
Self Confidence 1097 1079 1172 1090 1141 11.82 13.08 1289 1330 1286 13.76 11.34
Sustained Attention 1139 1162 1022 1133 11.69 11.30 1334 1321 1336 13.02 1539 11.34
Taking Charge 1077 1072 1081 1078 1054 1071 1161 1159 1169 1104 1247 1021
Interpersonal 1226 1221 1227 1222 9.93 13.64 1163 11.78 1089 1171 1201 11.78
Tolerance
Task Closure 1084 1092 1006 1070 1122 1193 1300 1291 1288 1325 1304 1155
LA: Letter Factory
Situational Awareness 748 758 689 715 791 772 894 891 900 908 684 847
Planning & Thinking 00720 00725 00684 00685 00765 0.0672 0.0804 00772 0087 0080 0.0695 00693
Ahead
ME: Menmory 5.17 517 473 498 5.43 5.96 571 5.77 550 568 6.29 5.77
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Standad Deviations Controllers Pseudo-Applicants
for eachScale All Male Female White Black Hispanic All Male Female White Black Hispanic
MR: Menory Retest 541 543 510 527 561 6.24 592 592 575 591 624 6.12
PL: Planes
Projection 302 301 310 298 327 283 489 489 489 475 568 452
Visual/Spaial 319 324 284 298 362 4.65 6.19 6.54 5.09 6.00 6.60 6.38
Timesharing 9.72 9.88 9.19 954 1021 11.25 1086 11.10 1037 1099 10.37 10.84
SC: Scan 2476 2556 2137 2259 2885 2995 3170 2947 3592 3278 3525 2638
SN: Sound 2198 2181 2140 2195 2222 19.85 2018 2035 1915 1951 20.35 20.07
TW: Time Wall
Perceptual Accuracy 478 4.86 398 417 6.17 755 1131 1144 1077 1137 1367 10.45
Perceptual Speed 644 653 582 594 771 713 812 824 763 810 1005 6.08
TimeEsimation 986 974 880 929 1164 10.32 1180 12.08 1094 1166 1091 13.09
Accumacy
Table 5.6.3 Sample Sizes for All Scales by Sample, Gender, and Race
Nsfor each Controllers Pseudo-Applicants
Scale All Male Female White Black Hispaic All Male Female White Black Hispanic
Composite 1043 867 171 849 92 61 0 0 0 0 0 0
Criterion
CBPM Criterion 1046 869 172 850 94 61 0 0 0 0 0 0
Criterion Ratings 1227 910 176 889 96 61 0 0 0 0 0 0
Composte Predctor 1058 866 175 851 95 60 511 348 162 339 60 51
AM: Applied Math 1060 868 175 853 95 60 519 353 165 344 62 52
AN: Angles 1059 867 175 852 95 60 518 353 164 343 62 52
AT: Air Traffic
Scenarios
Efficiency 1012 831 164 811 90 60 498 343 154 331 57 50
1012 831 164 811 90 60 498 343 154 331 57 50
Procedural
Accuracy
Safety 1012 831 164 811 90 60 498 343 154 331 57 50
AY': Analogies
Info. Processing: 1059 867 175 852 95 60 512 348 163 339 60 52
Latency
Info. Processing: 1059 867 175 852 95 60 512 348 163 339 60 52
Windows
Reasoning 1059 867 175 852 95 60 512 348 163 339 60 52
DI: Dials 1062 869 175 853 96 60 518 352 164 342 62 52
EQ: Experiences
Questionnaire
Composure 1050 860 174 848 91 60 508 345 162 339 58 51
Concentration 1048 859 173 847 90 60 507 345 161 338 58 51
Behavioral 1049 859 174 847 91 60 504 342 161 338 57 49
Consistency
Cooperdion 1047 858 173 847 90 60 504 343 160 338 57 49
Decisiveness 1050 860 174 848 91 60 507 344 162 339 58 51
Execution 1058 867 175 852 95 60 516 351 164 342 62 51
Flexibility 1048 859 173 847 90 60 504 342 161 338 58 49
Tolerance for High 1058 867 175 852 95 60 515 350 164 342 61 51
Intengty
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Nsfor each Controllers Pseudo-Applicants
Scale All Male Female White Black Hispaic All Male Female White Black Hispanic
Self Awareness 1058 867 175 852 95 60 513 348 164 342 59 51
Self Confidence 1056 865 175 851 94 60 511 348 162 341 58 51
Sustained Attention 1058 867 175 852 95 60 513 348 164 342 59 51
Taking Charge 1049 859 174 847 91 60 508 345 162 339 58 51
Interpersonal 1050 860 174 848 91 60 508 345 162 339 58 51
Tolerance
Task Closure 1047 857 174 846 91 60 499 340 158 336 56 49
LA: Letter Factory
Situational Awareness 1059 866 175 851 95 60 516 350 164 344 60 51
Planning & Thinking 1059 866 175 851 95 60 516 350 164 344 60 51
Ahead
ME: Menory 1057 865 175 850 95 60 517 352 164 343 62 51
MR: Menory Retes 1049 859 175 847 93 59 512 348 163 340 61 51
PL: Planes
Projedion 1053 863 175 849 94 60 512 349 162 339 61 51
Visual/Spatial 1053 863 175 849 94 60 512 349 162 339 61 51
Timesharing 1053 863 175 849 94 60 512 349 162 339 61 51
SC: Scan 1030 841 172 834 85 59 495 337 157 332 55 48
SN: Sound 1065 862 174 845 96 60 505 346 157 337 59 51
TW: Time Wall
Perepual Accuracy 1038 847 175 833 94 60 480 323 156 319 56 47
Pereptual Speed 1038 847 175 833 94 60 480 323 156 319 56 47
TimeEsimation 1039 848 175 833 95 60 484 325 158 321 57 48
Accumacy

Nates. The N for the composte predictoris greaterthanthe Ns for most of the predictorsbecawse missing predictor
values were egimated whencomputing the composte predictor. Predictors in boldfacewere usedin the final AT-
SAT batteyy.
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Table 5.6.4. Frequency Table for Chi-Square Test of Association for Predictor Composite

Obsrved Frequencies

Growp Fail Pas Total for Group
Males 248 100 348
Females 137 25 162
Total for Fail/Pass 385 125 510

ExpectedFreqencies
Growp Fail Pas
Males 263 85
Females 122 40
x*=10.574 df=1 p=.0011

Table 5.6.5. Group Differences in Means and Passing Rates for the Pseudo-Applicants

Diff ererce in Means

Passirg Rae (in Std. Dev. Units)
Predicta Male Female White Black Hisparic Female Black Hisparic
Composite Predctor 28 .15 a** 30 .03 ar** 14 a* Y ¢ X
AM: Applied Math 28 .07 a*** 27 .05 gt 12 a* -6l *** - B3 *** .27
AN: Angles A6 27 at** 44 23 gt 352 -4Q *rx _B7 *kx DD
AT: Air Traffic Scenarios
Efficiency 41 19 gt 40 11 a** .40 =B **x 9O *** .17
Procedural Accuracy 33 .37 .38 .26a .36 .01 -43**  -04
Safety 34 24 32 2la .34 -17 -45** .09
AY: Analogies
Info. Processing: Latency .83 .82 .85 .75 .79 -.14 -29* -.20
Info. Processing: Windows .64 61 .67 52a* .50 a* .01 - A8 *Fx L B *xx
Reasoning 33 34 A0 .15 29 a -.01 -B63 ** .34 *
DI: Dials .76 .60 a*** 75 55 ar* .65 S QQFrr R kkk QT *
EQ: Experiences Questionnaire
Composure 57 51 .56 .50 .55 -.13 -.16 -.09
Concentration 59 .63 .63 .53 .55 -.01 -.16 =21
Behavioral Consistency .61 .65 .63 .58 .65 .04 -.02 -.02
Cooperaiton 82 .93 85 .84 .96 .34 -11 .04
Decisiveness 54 51 57 47 45a -.07 -.26 -.23
Execution .73 .69 .73  58a* 75 -.04 -39**  -08
Flexibility .61 .60 .63 .52 .57 .06 -34* -13
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Diff erercein Means

Passirg Rae (in Std. Dev. Units)
Predicta Male Female White Black Hisparic Female Black Hisparic
Tolerarce for High Intengty .79 .80 .82 .70* .82 .09 -29* -.19
Self Awareness .66 .76 .70 .73 57 A4 -13 -31*
Self Confidence 58 47+ 56 .55 45 -23*  -19 -.15
Sustained Attention q4 71 .75 .68 75 -.10 -.23 -.15
Taking Charge 74 77 .78 59 a** .78 .07 -58*** .24
Interpersonal Tolerance .76 .84 .80 .76 .76 .20 -.06 -12
Task Closure .61 .69 .65 .59 .61 .16 -.20 -.04
LA: Letter Factory
Situational Awareness 53 51 58 17 a*** .53 -.08 ST7* -30%
Planning & Thinking Ahead 49 51 55 25 a* 43 a .02 -86** -15
ME: Memory 56 .62 58 .55 .65 .16 -.18 -.01
MR: Memory Retest 50 .59 b5 .49 51 27 -.18 -11
PL: Planes
Projecion 57 .48 58 .34 gt 45 a =11 -.62 ***  _23
Visual/Spaial 43 51 48 .30 a** .39 .29 -46**  -20
Timesharing 48 .49 51 .39a A7 -.06 -.10 -.19
SC: Scan 36 47 43 .20 a** 42 -.03 -36* .10
SN: Sourd 54 42 a* b3 .37 a* 51 -23*  -44** -16
TW: Time Wall
Perceptual Accuracy 46 .40 49 25 g+ 43 .05 -5l ¥* - 01
Perceptual Speed .67 .63 .69 .50 a** .53 a* -13 -48** - 32*
Time Estimation Accuracy A4 27 aF** 45 14 g+ 3la =27 -67*** -30

For passirg rates:

a The passing rate for this groupis lessthan 80% of the passing rate for the reference group.

For t-teg of the difference betweenthe mean scoresand for x? tes of the dif ference betweenpassing rates for the
minority group vs. the refererce group:

*p<.05
** p<.01
*** p<.001

Noates. Nsrangefrom 288-353for males, 140—1& for females, 289—-342for whites, 45—-62for blacks, and 41-52for
Hisparics. Eachvaluein the three @lumnsontheright, labeledDifference in Means, repreents the differerce

between the mean scorefor the minority group (i.e., Female, Black, Hisparic) and the meanscorefor the refererce

group (i.e., Male,White). This differerce is expresed in standard deviation units bagd on the reference group. This

is often referred to as ad-score. A negative value indicatesthat the minority group’s mean is lessthan the referernce

group’s mean. The scoresused in the final battery areboldfaced. $ynificant differencesin meansare ageriskedonly
where the difference favors the reference group.
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Stardardized Slopeof Regresson

Line (i.e.,validity coefficient)

Regression Lines
Differerceat Cut

Scae

(in Std. Dev. Units)

Predicta Male Fem White Black Hisp Fem Black Hisp
Predictor Composite .50 A7 44 .50 46 -.34 -.59 -.28
AM: Applied Math .38 43 .34 43 .38 -25 -74 27
AN: Angles 31 .35 .27 .34 .25 -.46 -.82 -41
AT: Air Traffic Scenarios
Efficiency .30 .24 .25 46 .30 -.40 -.96 -.64
Procedural Accuracy .14 A2 14 22 .01 -51 -1 -44
Safety .25 .09 21 .26 .25 -43 -1.04 -.56
AY: Analogies
Latency Info. Proc. .00 .04 -.01 .05 -17 -.55 -1.05 -.36
Windows Info. Proc. .20 .20 A7 .23 -.04 -.58 -97 -.35
Reasoning .38 .34 .28 .36 .39 -.67 -.75 -41
DI: Dials .23 .20 21 .16 A2 -39 -91 -.39
EQ: Experiences
Questionnaire
Composure .13 .09 14 .08 .08 -.50 -97 -44
Concentration A1 -.01 .07 .09 .01 -47 -.97 -44
Behavioral Consistency 13 .10 14 .02 14 -.53 -.95 -.45
Cooperdion .01 -.08 -.02 .02 7 -47 -.96 -57
Decisiveness .10 -.03 .05 15 .01 -47 -.99 -.45
Execution .07 .08 .07 .04 .00 -55 -1.02 -43
Flexibility .05 .04 .06 .01 .10 -51 -94 -49
Tolerancefor High Intensty .02 -.02 -01 .01 .01 -.50 -1.04 -49
Self Awareness .10 -.07 .06 .05 .04 -44 -1.03 -.46
Self Confidence .06 -.04 .08 .01 -.03 -.49 -.99 -42
Sustained Attention .08 .03 .06 .08 .07 -.50 -1.05 -.46
Taking Charge .02 -.07 -.02 .07 -.07 -47 -1.01 -44
Interpersonal Tolerance .08 -.02 .09 .03 A3 -.48 -91 -.50
Task Closure .07 -.00 .03 A1 A3 -.49 -1.01 -.49
LA: Letter Factory
Situational Awareness .31 .30 .24 .18 .25 -.59 -.89 -42
Planning & Thinking Ahead .32 .20 .22 .37 .24 -51 -.82 -43
ME: Memory .24 .16 14 31 .27 -.60 -1.06 -50
MR: Memory Retest .27 .23 .19 37 .20 -.67 -1.03 -42
PL: Planes
Projedion .20 A3 15 A3 .09 -50 -97 -43
Visual/Spatial A7 A2 .10 .16 .18 -.58 -1.00 -.40
Timesharing 21 .07 15 22 A7 -50 -1.00 -42
SC: Scan .22 .08 .18 .18 .00 -59 -91 -45
SN: Sound .16 .02 15 31 15 -.46 -1.13 -52
TW: Time Wall
Perceptual Accuracy .22 14 14 .35 21 -.53 -.96 -42
Perceptual Speed A1 .04 .04 13 -.15 -52 -1.03 -.38
Time Esimation Accuracy .20 .09 .20 A2 .10 -41 -.94 -41
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Regression Lines
Differerceat Cut

Stardardized Slopeof Regresson Scae
Line (i.e.,validity coefficient) (in Std. Dev. Units)
Predicta Male Fem White Black Hisp Fem Black Hisp

*p<.05

Nates. Ns rarge from 823-85%or males 159-1D for females, 803—844for Whites, 80—90for Blacks, ard 60 for
Hisparics. Therewere ro significant differencesin slopesor interceptshat favoredthe reference group. Eachvalue
in the threecaumns an theright, labeled Regession LinesDifferenceat Cut Scoe (in Sd. Dev. Units), represents
how farthe regresson line for the minority group (i.e.,Female, Black, Hispanic) is atove the regressim line for the
reference group (i.e.,Male, White) at the predctor’s aut scae. This distarceis expressedn standard deviation units
based on theregression linefor thereference group (i.e., the standard error of estimate of the Male or White
regresson line). A negative value indicates that the reference group’s regression line is aove the minority group’s
refererce line at the cut point. The scoresin the final battel are boldéaced.
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Table 5.6.7. Criterion a-Scores Analyses for Controllers

Proportion of Controllers in Each Group Diff ererce in Means

Above 32" Percertile in Total Sample (in Std. Dev. Units)
Predicta Male Female White Black Hisparic Female Black  Hispanc
Predctor Composite .70 56 ™ 74 3l1a*  Gyav -40*™ 136 -B50**
Composite Criterion (of .71 55a™ 74 36a™  boa* 47 21047 - 47

Ratings and CBPM)

Number of Controllersin EachGrouwp
Male Femae  White Black  Hispanic

857 170 842 90 60

The following signifi cance tests were performed to compare the minority group vs. thereference group: (a) t-test of
the diff ererce between the mean scoresand (b) x? test of the difference between the passing rates.

*p<.05

** p<.0l

*** p<.001

a The passirg rate of this group (i.e., the propation above the hypothetical cut score)is less than 80% of the
pasing rateof the refererce group. (The hypothetical cut scoreis the scoreat the 32" percertile of the combined
cortroller sample.)

Notes. Participarts missing either the composite criterion or predctor composite scaeswere excluded from the
aralysis. The following significance tests wereperformedto comparethe minority group vs. the refererce group: (a)
t-teg of the differerce betveenthe mean scoresand (b) X test of the difference between the passing rates. Each
value in the three columns on the right, labeled Difference in Means, repreents the difference betweenthe mean
score for the minority group (i.e., Female, Black, Hisparic) and the mean score for the refererce goup (i.e.,Male,
White). This difference is expressedin stardard deviation units basedon the reference group. This is diten referred
to asad-swre. A negative value indicates that the focal group’s mean is less than thereference group’s mean.
Signficant diff erences in meansare aseriskedonly where te differerce favors the reference goup.
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Table 5.6.8. Power Analysis of Fairness Regressions

Statistic Males Females Whites Blacks Hispanics
Slope .052 .045 .049 .037 .055
Smallest detectable .18 .020 .036
dopediffererce at 80%

power, p<.05

Interceptat Cut Score -13 -35 =11 -53 =31
Smallest detectable -.15 =21 —-.26

intercept difference at
80% power, p<.05

Nates. The criterionard predictorareeachscaledto have a standard deviation of one and a mean of zerofor the
sample of all controllers. Smallest detectabl e difference at 80% power is the minimum difference in the slope or
interceptbetween the minority group ard its referernce group in the popdation to find statistical significance in 80%
of the samples

Table 5.6.9. Potential Impact of Targeted Recruitment

Recruting Strategy: AT-SAT % Ator  %Ator
Group Range Relative Freq. Mean SD. Abovwe 70 Abowe 75
All All 1 58.8 12.6 18.8 8.9
Hispanics All 1 57.5 10.8 12.2 5.1
Blacks All 1 50.4 11.1 3.9 1.3
Top 10% 6 56.9 13.2 15.5 5.1
Top 5% 5 54.3 13.3 16.2 5.3

Notes. Range= the portion of the potertial applicart popuation that are targeted for preferertial recrutment efforts.
Relaive Freq. = the number of people ecruted from the targetedange undertargetedvs. untargetedrecrutmert.
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Table 6.1. Correlations Between Archival and AT-SAT Criterion Measures (N=669)

Dayl X | HrsIX IPIX

DayXIll

HrsXIlI

IPXII

TFPL

Rating

CBPM

Archival criterion
measures

Days in Phasel X .69+ =10
(DaylX)

.30%

33

.02

A46%*

-.07

.02

OJT Hours Phasel X -.07
(HrsIX)

.33%

52%*

.06

41

- 12%*

-.04

Indication of
Performance Phase

IX (IPIX)

-.09*

-.05

A4

.07

-15%*

.03

Days in PhaseXI|
(DayXll)

.61**

-.03

37

- 196

-1

OJT Hours Phase
X1l (HrsXll)

-.05

.36**

- 20

- 14

Indication of
Performance Phase
X1l (1PXI1)

A3

-.08

.10*

Timeto FPL (TFPL)

-.16**

-.03

AT-SATcriterion
measures

Rating Composite
(Rating)

22%

Final CBPM score
(CBPM)

* Significantly differert from0 atp < .05.
** Significantly different from O at p < .01.
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Table 6.2. Correlations of Archival Selection Procedures with Archival and AT-SAT Criterion
Measures (Correlations adjusted for restriction in range of the predictors are in parentheses

following the restricted correlations. N=370)

OPM Rating | Final Nonradar | Final Radar
Scae Scae

Archival selectionprocedues
OPM Rating 18" (.36) 11+ (.18)
Final scorein NonradarScreerProgram 37 (.63)
Final scorein Radar Training program
Archival criterion measures
Days in Phase IX (DaylX) 03 (.06 |[-09 (-.19) -20°% (-.32)
OJT Hours Phage X (HrsIX) 07 (1D [-12 (-.25) -.18"* (-.28)
Indicaion of Performance Phase IX (IP1X) .09* (.14 | .10 (.20) -01 (-.01)
Days in Phase XII (DayXIl) -02  (-.03)[-09 (-.18) -217 (-.34)
OJT Hours Phae XII (HrsXI1) 03 (.05 [-13 (-.25) -22°% (-.34)
Indicationof Performance Fhase XII A2 (200 | .13* (.26) A1* (L18)
(IPXI1)
Timeto FPL (TFPL) -08  (-12) | -17* (-34) -.22"* (-.35)
AT-SATcriterion measures
Rating Composte (Rating) .02 (.04) | .12 (.24) A7 (.27)
Final CBPM score(CBPM) 227 (.34) | .34 (.60) 217 (.32)

* Significantly differert from0Q atp < .05.
** Significantly different from O at p <.01.
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Table 6.3. Correlations of Archival Selection Procedure Components with Archival and AT-SAT Criterion

Measures (N=212)

MCAT

ABSR

OKT

AVIA

AVTA

NCST

RavlA

RavTA

RCST

Archival selectia test
conponeng

Multiplex Controller
Aptitude Test
(MCAT)

.24

.04

29%

20%*

A7

.25%

22%%

.02

AbstractRea®ning
(ABSR)

-12

12

.16*

19%

-.04

-.02

.08

Occupatiorsl
Knowledge Test
(OKT)

.20%

A2

.09

.04

.04

.05

Average I nstructor
Assessment (AvlA)

79

23**

37

.36**

18**

Averag Techmicd
Assessment (AVTA)

.23%

27

32%*

25%*

NonradarController
Skills Test (NCST)

.16*

A7

25"

Radar Instructor
Assessment (RAVIA)

.83%

.05

RadarTechical
Assessment (RAVTA)

.09

Radbr Controller Skills
Test (RCST)

Archival criterion
measures

Days in Phasel X
(DaylX)

-.01

.03

-.01

-12

-.16%*

-.08

-19

-.18*

-.16*

OJT Hours Phasel X
(HrsIX)

.03

.05

-.03

-.09

=17

-.10

1

-.16*

-.10

Indication of
Performance Phase

IX (IPIX)

.00

.07

-01

.07

.00

.01

A2

.06

-.03

Days in PhaseXI|
(DayXll)

.13

.06

A2

-.04

-11

-.02

-11

-.18*

-21%*

OJTHours Phase XII
(HrsXIl)

.09

12

-01

-.02

-.09

-.07

-12

-21%*

-11

Indication of
Performance Phase
X1 (IPXI1)

12

14

12

.05

.02

10

.10

16*

14*
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MCAT | ABSR | OKT AVIA AVTA | NCST | RavlA | RavTA | RCST
Timeto FPL (TFPL) -.06 .06 -.02 =17 -.16* -.05 -.15* -206* -.01
AT-SATcriterion
measures
Rating Composite .01 -.06 .06 A7 .09 .05 .13 A3 -.02
(Rating)
Final CBPM score 21 13 .15* .29%* .35%* 32%* A7 .15* 31+
(CBPM)

* Significantly differentfrom 0 atp < .05.

** Significantly different from0 at p < .01.
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Table 6.4. Correlations of Criterion Measures from High Fidelity Simulation with Archival Performance-

Based Predictors and Criterion Measures.

MSep | MFlow | A-SA | Comm | Coord | MTask | SectWk | Hifirate | OES7
Highfidelity simulation ratings
Maintain segaration (MSep .83** | .86* | .80** | .82** | .83* .84** .89** -.32%*
107 107 107 107 107 107 107 103
Maintain efficiert AT flow Q2% | Q2% | gO® | Qb .95** .95 -.20*
(MFlow) 107 107 107 107 107 107 103
Attention, Situation Awareness 90* | .88% | 92*%* .93** .95** -.23*
(A-SA) 107 107 107 107 107 103
Communications (Comm) 88** | .94* 94+ .94 -.24*
107 107 107 107 103
Coordination (Coord) 92 91+ .92 -.20*
107 107 107 103
Multiple taks (Mtask) 97** 97 -.23*
107 107 103
Managing secor workload 97 -.24*
(Sect\\k) 107 103
Overall rating (Hifirate) -.25*
103
Number of operatonal errorsin
scerario 7 (OES7)
AT-SATcriterion measures
Rating Composite (Rating) 34+ AQF | 34% | 37 | 427 | 41+ A2% .38** .09
62 62 62 62 62 62 62 62 59
Final CBPM score(CBPM) 57+ .64* | .60** | .64** | .65 | .65* .68** .63** -.05
62 62 62 62 62 62 62 62 59
Archival criterion measures
OJT Hours Phasel X (HrsIX) -14 -.34* -.26 -27 -27 -.33* -.32* -.30* .03
53 53 53 53 53 53 53 53 52
Indicationof Performance Phase .08 -.02 .02 .03 -.01 -.02 .01 .00 .09
IX (IPIX) 56 56 56 56 56 56 56 56 55
OJTHours Phase XII (HrsXIl) -.24 -35% | -29* | -.30* -22 -.34* -.29* -.35% .08
51 51 51 51 51 51 51 51 50
Ind. of Performance Phase X1I -.05 -.04 -.01 .01 -.09 -11 -.04 -.05 -.03
(IPXII) 56 56 56 56 56 56 56 56 55
Timeto FPL (TFPL) =11 -30* | -.26* -21 -.18 -25 -25 -.23 .23
45 45 45 45 45 45 45 45 44
Archival performance-basd
selecion teg conponens
NonradarAverage Instructor .38** 37 | 437 | 36 | .40* | .36* .35%* A1 -.23
Assessment (AvlA) 55 55 55 55 55 55 55 55 53
NonradarAverage Techical 53 507 | 57 | 48* | 51® | 53% A49** 54 =21
Assessment (AVTA) 55 55 55 55 55 55 55 55 53
Nonradar Controller Skill s Test 21 24 24 .18 27* .24 .23* .26 .09
(NCST) 55 55 55 55 55 55 55 55 53
Radar Averace Instructor -.18 -.08 -.07 =12 -.15 -.03 =11 -.10 -.35
Assessment (RIA) 30 30 30 30 30 30 30 30 29
Radar Average Techical 51+ 57 | B5** | 60** | 55 | 65** .58** .60** -12
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MSep | MFlow | A-SA | Comm | Coord | MTask | SectWk | Hifirate | OES7
Assessrent(RTA) 30 30 30 30 30 30 30 30 29
Radhr Controller Skills Test 71 B0 | 67 | .61** | .66™ | .62*% .69** 67+ -.01
(RCST) 21 21 21 21 21 21 21 21 21
Table 6.5. Correlations Between OPM Selection Tests and AT-SAT Predictor
Tests (N=561).
MCAT bstract OKT
easoning
AT-SATPredictor Teds
Applied Math: N items correct A5% (121) | .18 (.21) -.06
Angles N items correct .09*  (113) | .23* (.27) .04
Dials: N items correct A1x ((15) | .13* (.16) -.03
Memory: N items correct 10*  (.14) A2+ ((14) -11*
Memory Recdl: N items correct 10* (.14) A4+ (\17) -12*%*
Digit Span N items correct 10* (.14) .04 (.05) -.05
Time Wall: Time Edimation Accuracy A3 (118) | .16* (.19) -.08
Time Wall: Perceptal Accuracy .09*  (.13) 13 (.16) -17**
Time Wall: Perceptwal Speed .07 (.10) .07 (.08) .00
AT Scerarios. Efficiercy A3 (118) | .09* (.11) -.07
AT Scerarios. Safety JA1x (115) | .09* (.11) -.07
AT Scerarios Procedual Accuacy .02 (.03) -02 (-.02) .09*
Analogies: Reasoning 2% (17) | .33 (.39) -.08
Analogies: Latency .04 (.06) .01 (.01 .01
Analogies: Information Procesing .03 (.04) -.04 (-.05) -.02
Letter Factories N letterscorrecty placed A3 (118) | .10* (.12) -.07
Letter Facbries: Planring, Thinking ahead A57 (21) | A7 (.20) -16%*
Letter Facbries: Situational Awareness A7 (24) | .25 (.30) - 19%*
Plares Projection .04 (.06) .01 (.01 -.08
Planes: Dynamic Visud/Spetial .03 (.09 .04 (.05 -.09*
Plares Timesharing 10* (.14) .07 (.08) -.06
Scan Total Score A1 (115) | .10* (.12) -.04

* Significantly differentfrom 0 atp < .05.
** Significantly different from O at p <.01.
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Table 6.6. Correlations of AT-SAT Applied Math, Angles, and Dials tests with Archival Dial Reading,
Directional Headings, Math Aptitude Tests, and High School Math Grades Biographical Item.

Applied Math N Angles:N Items Dials: N Items Correct
Items Correct Correct
AT-SATPredictorTeds
Applied Math N items Sl .39*
correct 1043 1043
Angles N items correct 31+
1043
Dials: N items correct
Archival tests
Dial readirg: N items 52 37+ 22*%
correct 145 145 145
Dial readirg: N itemswrong -.36%* -.28** -.39**
139 139 139
Directiordl Heading: N 12 -.02 -.05
correctPart 1 171 171 171
Directiordl Heading: N -.01 -.07 -.13
correctPart 2 171 171 171
Directioral Heading: N 13 .07 .04
wrongPartl 99 99 99
Directioral Heading: N 14 .18* .16
wrongPart2 142 142 142
Math Aptitude: Total score .63** A1+ 29%*
240 240 240
Biographical item: Math -.34** 21 - 13
gradesn HS 483 482 482

Table 6.7. Correlation of the Version of Air Traffic Scenarios Test Used in Pre-
Training Screen Validation with the Version of Air Traffic Scenarios Test Used

in AT-SAT Validation (N=61)

AT-SAT Air Traffic ScerariosTeg Score
PTS Air Traffic Scenarios Test Score Safety Efficiency Procedural
Accuracy
Average Safety Score - 42%* -.33* -.06
Average Total Delay Time -.06 - 455* .05

* Statistically significart at p < .05.
** Statistically significart at p < .01.
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Table 6.8. Oblique Principal Components Analysis of EQ Scales

Factor
EQ Scales Communality A B
Composue .657 .701 179
Concentration .706 .728 .183
Self Confiderce 742 .905 -.086
Sustained Attention .604 .540 .340
Decisiveness .766 .855 .036
Execuion 671 .820 -.019
Flexibility .647 .639 .254
Taking Charge .667 .902 -191
Task Closure/ .679 .736 .148
Thoroughness
Tolerance for High .594 .820 -.102
Intensity
Interpersonal .765 -.085 917
Tolerance
Consistency of Work .638 110 .735
Behaviors
Working .652 .056 776
Cooperaively
Self Awareness .382 337 .368
Variance Explained 56.02% 9.49%
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Description of 16PF Scales.

Low score

High score

FactorA:

FactorB:
FactorC:
FactorE:
Facor F:
Facor G:
FactorH:
Factor I:

Facto L:

Factor M:
Factor N:
FactorO:

FactorQ:

FactorQs:
FactorQ:s:

FactorQg:

Reserved, detacled, critical,
aloof, stiff

Poorer judgment, low mental capaciy
Emotiondlly less dable,eadly upset
Obediem, mild, submissive

Serious, silent, slow

Undepenlable, frivolous

Shy, carefu, regrained
Tough-minded, acts on practical

Trusting, conciliatory, acceping
conditions

Practical, conventiond
Naivete, genuine
Self-assured, secue, cheerful

Conservative, regecting
tradtional ideas

Socially group depenlert
Careles o social rules uncontrolled

Relaxed, omposd

VS.

VS.

VS.

VS.

VS.

VS.

VS.

VS.

VS.

VS.

VS.

VS.

VS.

VS.

n

VS.

Warmhearted putgoing, eaygoing, participatirg

Betterjudgment, high mental capaciy
Emotionally stable,calm

Assertive, aggessive, dominance
Happy-go-lucky, talkative, quick
Congienious regorsible

Adventurous carefee,impulsive
Tender-minded, acts on sensitive intuition

Suspecting, irritable, jealais

I maginative, unconventiond
Shrewdness,polished
Apprefensive, inseaure, depresed.

Experimenting, liberal

Self-sufficient
Socially precis, controlled

Terse, fretful
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Table 6.10. Correlation of EQ and 16PF Scales

FIGURES AND TABLES

EQ EQ EQ EQ EQ EQ EQ EQ EQSf | EQSf | EQ EQ EQ EQ

Comp | Conc | Condgs | Coop | Decis | Exec Flex Toler | Aware | Conf Attent | Taking | Inter Task
EQ Composarre 0% | A7 .38* 70 | 58* | .69* | .60** | .44* | .64** | .60* 52** A7 | 57
EQ Concentration A8** A5** 70** .60** T2%* .62** A1 .64** .69** S57** A4** .64**
EQ Consistency of Work 52 A9** A4 A4 31 A4 A3** 53** .28** S54** H52**
Behaviors
EQ Working .38** A1+ A9** .36** .36** .36** A5 A4 .65** AT
Cooperaively
EQ Decisiveness 67 | 869%™ | 57 | 44* | 78** | .65* | .63* 39** | .69**
EQ Execuion S54** H59** AT .66** S57** 67** 34** 67**
EQ Flexibili ty .56%* | .40** | .61* | 55* | b5b** Sl | 59**
EQ Tolerarce for High .34** 56%* A9** 59** .30** B57**
Intersity
EQ Self Awareness A5 A6** 37 .36** A4**
EQ Self Confiderce 55 .68** 31 .68**
EQ Suwstained Attention A3** A4 .63**
EQ Taking Chage .23% .62**
EQ Interpersnal A0+
Tolerance
EQ Task Cloaure
16 PF Scales:
Facior A -.01 .07 .06 6% | 15%* .10* 2% | 19% -.01 .08 .01 22%* .04 .09
Facor B .04 .03 .01 .01 A1* .00 .04 -.02 -.00 .00 .05 .06 -.03 | .01
Facor C 24%% | 21%* A1* A7 26** .18** 13** .18** A7 22%* A7+ 5% 13** 16%*
Facoor E 16%* .09 - 20%* -.08 21% | 16% | 13% | 14 .01 .25%* .01 27 -.04 | .08
FactorF .00 .00 - 14x* .02 .04 .03 .05 .07 -.05 .08 -4 |13 -04 |-01
Facor G 13** .06 22% | 20% | 14* | 15* | 13** | 15* | 15* | 16* | .14* [ .14* 13** 15%*
Facor H 21% | 20** .07 21% | 32% | 26* | 20* | .27** .09 30% | 2% | 41 .06 .23**
Factorl -.10* -.07 .08 A7 -.02 -.04 -.02 -.02 .08 - 14** .05 -.01 .05 .08
FactorL - A3 | -3 | - 164 | - 19 | - 16** -.06 -12* -10F | -.14r* -.04 | -.20¢* -.07 o A I N iy
Facor M .10* .01 -.06 .01 .07 -.02 .08 -.02 .04 .03 .00 -.01 13** .01
Facior N .03 .01 A7+ .08 .05 .07 .01 .05 .05 .01 A1 -.04 .01 .07
FactorO - 33* | -25%*% | - 15%* | - 12%* | - 32¢* | - 23 | - 201%% | -22%* | - 16** | -.25%*% | - 19* | - 21 | -20¢* | -.20**
FactorQ, 15 .06 -12* -.05 10* .10* .09 .09 .05 12* .05 A1* .01 .05
FactorQ, .06 =100 | -2 | -30%* | -.11* -.05 -.06 -.07 -.02 -.05 -08 | -.19* | -.10¢ -11*
FactorQs 23% | 18* | 23% | 15 | 23* | 23% | 14* | 18** | 20* | .24* | .18* 15%* 12* 24
FactorQ, S 34rr | - 23% | - 22%% | - 28% | -20% | - 25% | Q0% | 23 | 26 | -23% | 7% | Q0% | -25% | - 23
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Table 6.11. Results of Multiple linear Regression of OPM Rating, Final Score in Nonradar Screen

Program, and AT-SAT Predictor Tests on AT-SAT Composite Criterion Measure (N=586)

Variable R R R?change| Beta t Sig. level
Analogies: Reasoning 314 .099 .099 .22 5.16 .001
Final scorein NonradarScreen 417 174 .075 .25 6.73 .001
progam

Applied Math: N correct 431 .186 .012 A1 2.68 .008
Scan Total Score 444 197 .011 .10 2.69 .007
EQ: Unlikely virtues .455 .207 .010 -.10 -2.73 .007
AT Scerarios Procedual 465 .216 .009 .10 2.56 011
Accuracy
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