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Angles

The Angestes measurethe paticipant’s allity to recogize angles. This ted contains 30
multiple-choice questionsandallows participarts up to 8 minutes to conpletethem The
scoeisbasdonthenumberof corred arsweis (with no peralty for wrong or unansvered
guestons). There are two typesof questionsontheted. Thefirst preses a picture of an
ande andthe patticipant chosesthe corred answerof theande (in degree$ fromanong 4
respmseoptions.Thesecord presefs a measuren degreesand the patticipant choo®sthe

ande (anong4 respoise opiong that reresents thatmeasue.

For each worker requrement listed below, enter therating beg desciibing the extent to which
this testandor its subtestsmeasureaha particular worker requrement.

5=This test measureshis worker requirement to avery great extent
4=This testmeasureshis worker requirement to a considerable extent
3=This test measureshis worker requirement to a moder ate extent
2=This test measureshis worker requirement to alimited extent
1=This testmeasureshis worker requirenment to adight extent

O=This test doesnot measire this worker requrement

Figure 2.1.Sanple Degription of an AT-SAT Measure.

Prioritization Self-Awareness Commitment to the Job
Tolerance for High Intensity Rule Application Self-Esteen

Compoare Perceptal Speed® Accuracy Trardlation of Uncertanty
Active Listenng Sustained Attention Trandating Information
Oral Communicafon Self-Monitoring/Evaluation Behavioral Consistercy
Situational Awareness Creativty Encoding

Plaming Working Cooperaively Movement Detection
Execttion Recallfrom Interruption Interpersnal Tolerarce
Thinking Ahead Self-Confiderce Motivation

Taking Charge Internal Locus o Control Chunking

Reasoing StreetPhysics Intempreting Information
Time Sharing Task Closure/Thoroughress Mathematical Rea®ning
Decisiveness Summarizing Information Written Communication
Short-Term Memory IntermediateTermMemory MechanicalReasoning
Scaning Visuospatial Rea®ning Angles

Problem Solving Flexibili ty (1P) Rue Inference

Flexibility (SA) Dynamic Visual-Spatial Realisic Oriertation
Long-Term Memory Profesionalism 2-D Mental Rotation
Projection Attention to Detail Numeric Ability (add/sub)
Visualization Verba Reasming 3-D Mental Rotation
Concentration Readng Numeric Ability (mult/div)
Confirmation Leamning

Figure 2.2.Example of LinkageRating Scale.
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3 131211111211232 234
11 21111111122113212
312 2111111111112122123 3
111 111111111111122 3
+ 2 211 1111111111121122323
2 1111111111111123 1
11 1114111111111112212 4
2 11 1 11121111211213 2
1 1 11211111112231
+ 221 13 1121111311113 2
1 1 1311111 121 34223 3
111 121211121 3
1 21 1 11313312322 3
1323 2331 2
+ 2 11 113 134 23
13 3 21 1 34
121 1444 3 4 3
1 2 211 32
3 11 4 2 3 22 3
+ 1 11 22 312 2 244 3
1 22 22 413 3 4 33
12 3 3 23 24314 4
1 1 2 1 32 4113 334 3
1 2 2 23 32 3
+ 1 2 3 1 2 2342 3
31 33

3 2 1

2 1 OUTLIERS

PRSPEED

39 obs had missing values. 999 obs hidden.

Figure 3.3.1. Plot of PRACCY* PRSPEED. Symbol is value of TRIAL
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Table 2.1. SACHA-G enerated Worker Require ments

COGNITIVE ABILITIES

REASONING
1 Deductive Reasming
2. Inductive Reasoning
3. Churking
4. Mathematical Rea®ning
5. Visuospaial Rea®ning
6. MechanicalReasoning
7. VerbalRea®ning
COMPUTATIONAL ABILITY
8. Number Faclity
9. Geometry
COMMUNICAT ION
10. Oral Communicaton
11. Listering
12. Reading
13. Writing
ATTENTION
14. Selectie Attertion

15. Time Sharing
16. Vigilance

MEMORY
17. Short-Term Memory
18. Intermedate-Term Memory
19. Long-Term Memory
20. Associative Memory

21. Visual Memory
22. Auditory Memory
23. Numerical Memory

METACOGNITIVE
Local
24, Thinking Ahead
25. Problem Recaynition and Definition
26. Deciding on the Stepsto solve the Probkem
27. Ordering the Steps

28. Creatirg a Mental Repgreseantation for Information
29. Monitoring Performance
30. Evaluating Performance
Global
31. Prioritization

32. Multitasking
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Table 2.1. SACHA-G enerated Worker Require ments (cortinued)

INFORM ATION PROCES3ING
33. Encoding

34. Rule Inference

35. Rule Application

36. Confirmation

37. Sequertial Distribution of Procesing Steps
38. Information Procesing Strategies

39. Learnng
40. Flexibili ty

PERCEPTUAL/SPATIAL ABILITIES

PERCEPTUAL ABILITIES
41. Dynamic Visual-Spatial Ability
42. Movement Detection
43. Verbalard Figural Closure
44, Perceptwal Speedard Accuacy

SPATIAL ABILITIES
45, Prgecton
Flexibili ty of Closure
47. Scanmng Efficiency
48. Two-Dimensonal Mental Rotation
49. ThreeDimensional Mental Rotation
50. SpatialScannng

TEMPERAM ENT/INTERPERSONAL

INTERPERSONAL
51. Working Cooperaitvely
52. Egablishing Rapport

WORK & EFFORT
53. Achievement/Sdlf-Confidence
54. General Activity
55. Concentration
56. Taking Charge
57. Adherence to a Work Ethic

58. Thoroughnessand Attentiveness to Details

59. Thinking Ahead

60. Decisiveness

61. Realistc Oriertation
STABILITY/ADJUSTMENT

62. Stress Tolerance

63.  Flexbility

SELF-EFFICACY
64. Internal Locusof Control
65. Self-Sufficiency

PSYCHOM OTOR ABILITIES

66. Multilimb Coordination
67. Control Precision

68. Reacton Time

69. Resporse Orientation
70. Finger Dexterity

71. Manual Dexterity

72. Eye-Hand Coordination
73. Resporse Integration
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Table 2.2. Worker Requirements Generated by Subject M atter Experts

COGNITIVE
1. Oral Communicaton
2. Written Communication
3. Reading
4. Active Listering
5. Trardlating Information
6. Intempreting Information
7. Summarizing Information
8. Numeric Ability (addition/subtraction)
9. Numeric Ability (multiplication/division)
10. “Street Physics
11. Short-Term Memory
12. Intermedate-Term Memory
13. Long-Term Memory
14. Thinking Ahead
15. Planning
16. Prioritization
17. Execion
18. Prablem Solving
19. Rea®ning (Thinking)
20. Creatvity
21. Self-Monitoring/Evaluating
22. Rule Application
23. Sustained Attention
24, Time Sharing
25. Aviation Science Baclgrourd
26. Geography
SPATI AL
27. Situational Awareness
28. Visualization
29. Prgecion
30. Scannng
INTERPERSONAL
31. Professionalism
32. Working Cooperaitvely
33. Peronal Tolerarce
WORK/E FFORT
34. Self-Esteem
35. Self-Confiderce
36. Aggressiveness
37. Self-Awareness
38. Attention to Detail
39. Task Closure/Thorowghress
40. Decisiveness
41. Consistency
42. Flexibili ty
43. Concentration
44. Composue
45. Tolerarce for High-Intensity Work
46. Motivation
47. Commitment to Job
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Table 2.3. Revised Consdidated Worker Requirements List, Wit h Definitions

SM E-Generated WORKE R REQUIREMENTS

Oral Communication

The ability to speak cleally and concisely to individuals  they understand what
is beingcommunicated.Projecting a corfidenttone of voiceis animportan
component of this ability.

Wri tten Communication

The ability to write legibly and accuately (e.g, strip markings).

Reading

The ability to readard understard written information (e.g, ATCS documents,
manuals).

Active Listening

The ability to hearand comprehend spoken information. This ahlity requires an
individual to recaynize or pick out pertinent auditory information.

Translating Information

The ability to translatesymbols ar symbolic abbreviations into meaningful
information.

Interpreting Infor mation

The ability to put information into mearingful tems. It is the ability to
recaynizethe implications for a statemert or condition (e.g, cold front).

Summarizing I nformation

The ability to summairize and consolidateinformation most relevart to the
situation.

Numeric Abilit y (add/sub)

The ahlity to quickly and accuatdy perform basc math operations (adlition
ard subtraction).

Numeric Abilit y (mult/div)

The ability to quickly and accuatdy perform basc math operations
(multiplication and division).

Street Phydcs

The ability to understand the general rules d scierce as practicedin the ATCS
ervironment (e.g, aircraft size and turbulerce dfects anglesof intersect,
overtale speed, leading).

Shat-Term Memory

The ability to remember pertinent information within a brief period of time (less
than1 minute). Examples of information include call signs andkeywords

Intermediate-Term M emory

The ability to remember pertinent information over a 1-10 minute period.

Long-Term Memory

The ability to remember pertinent information over long periods o time.
Examples of informationinclude mapsand separatiorprocedues

Thinking Ahead

The ability to anticipateor recaynize problemns before they occur and to develop
plars to avoid problens. This includesthinking abou what might happen

Planning

The ability to determine the appropriate coursef) of action to take in any given
situation.

Prioritization

The ability to identify activities that are most critical and require immediate
attertion. This involves aconstant evaluation of new information followed by
re-prioritization of job activities.

Execution

The ability to take timely action in orderto avoid problens and to sdve existing
problens.

Problem Solving

The ability to identify a potertial problem or existing problemand to identify
the variablesusedin solving the problem

Reasoning The ability to apply available information to make decisims, draw conclusions,
or idertify altemative sdutions.
Creativity The ability to idertify new or novel sdutions topotertial problems when

existing or estallished solutions no longer applies.

Self-Monitoring/ Evaluation

The ability and willi ngness tochedk your own work performance, evaluate the
effectiveness of your decisons, ard alter your performarceif necessary.

Rule Application

The ability to apply leaned rules tothe realwork situation

(Continued)
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Table 2.3. Revised Consdidated Wor ker Requirements List, Wit h Definitions (Continued)

Sustained Attention

The ability to stay focusedon atask(s) for long periods o time (over 60
minutes).

Time Sharing

The ability to perform two or more job activities at the same time.

Situational Awareness

Being cognizant of al information within a four-dimensional space(i.e.,
separation standards plus time). This involves the ability to “understand” the
airgpaceasanintegatedwhole (e.g, getting the picture).

Visualization The ability to trarslatemateial into a visual represetation of what is airrently
occuring.

Projection The ability to trarslatemateial into visual represertation of what will occur in
the future.

Scanning The ability to quickly and accuatdy seart for information on a computer

screen radarscope,or computer printout.

Professionalism

The ability to estalhish respectand confidence in your abilitie s anong other
controllers.

Working Cooperatively

The willi ngnessto work with others toachieve acommon goal. This includesa
willingness to voluntarily assistanother controller if the situation warants.

Interpersonal Tolerance

The ability to accanmodate or dealwith differercesin personalities, criticisms,
ard interpersnal conflicts in the work environment.

Self-Esteam

Having a positive opinion/image of onesdf.

Self-Confidence

A belief tha you are the person for thejob and knowing that your processes and
decisons ae correct.

Taking Charge

The ability to take control of a situation and reachout and take correctaction.

Self-Awareness

The ability to maintain an intemal awareness o your actions and attitudes.This
includes knowing your limitations.

Attention to Detail

The ability to recaynize and attend to the detailsof the job that others might
overlook

Task Closure/ Thoroughness

The ability to continue anactivity to completion throughthe coordiretion and
inspection of work.

Decisvenes

The ability to make effective decisians inatimely mamer.

Behavioral Consistency

The ability to behave consistertly atwork (e.g., dealing with coworkers ina
consistent mannea’; consistently using the correct phraseology).

Flexibility (Stabilit y/
Adjust ment)

The ability to adapt to changing situations ar conditions.

Concentration

The ability to focus on job activities amid distractions for short periods o time.

Composure

The ability to think cleally in stresdul situations.

Tolerance for High Intensity

The ability to perform effectively and think cleary during heavy work flow.

Motivation

The desire to motivate onesdf through chalenges an thejob and to progressto a
higherlevel of skill.

Commitment to the Job

The desdre to be an ATCS and work hard to be siccesful.

(Continued)
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Table 2.3. Revised Consdidated Wor ker Requirements List, Wit h Definitions (Continued)

SACHA-Generated WORKE R REQUIREMENTS

Confir mation

The ability to efficiertly selectarespmnseoption consistent with the application
of inferredrules.

Rule Application

The ability to efficiertly apply transformational rules inferred from the complete
portions o the stimulus aray to the incompleteportion of the aray.

Perceptual Speedand
Accuracy

Ability to perceive visual information quickly and acarately and to perform
simple procesing tasks with (e.g, comparisons.

Internal L ocusof Control

Believes that individuds have influence over the outcome of an event; takes
responsihilit y for outcomes.

Visuospatial Reasoning

Ability to perceive and understand principles goveming relationships anong
several figures.

Flexibility (Information
Processing

The ability to find new meanings for stimuli, to combine stimulus attibutesto
come up with new and differert solution protocals, and to enploy flexible ways
of relating new information to stored knowledge.

Dynamic Visual-Spatial

Ability to dealwith dynamic visual movement.

Verbal Reasoning

The ability to perceive and understand principles goveming the useof verbal
corceptsard symbols

Learning Changes in information-procesing strategies over time or trials ot due to
maturation or aging.
Encoding Trarsformation or trarslation of information; coding; decodng.

Movement Detection

Ability to detectphysical movement of objects ad to judge their direction.

Chunking

The ability to organize stimuli into meaningful groups o units.

Math ematical Reasoning

Ability to perceive and understand principles goveming the useof quartitative
corceptsard symbols

M echanical Reasoning

Ability to perceive and understand the relationship of physicalforcesard
mechanical elementsin a pre<ribed situation.

Angles

The ability to apply the principles d geometry to angles and computations
involving angles. The abilit y involves both the speedand accuacy of
computation.

Rule Inference

The ability to efficiertly ascettainthe rules governing relatons between
stimulus attributes.

Realistic Ori entation

Prefers dealing with activities which have tangible and measuable
consequences;enjoys actvities which require skill, is reinforcedby
acconpli shing realigic tasks.

2-D Mental Rotation

Ability to identify atwo-dimensional figure when seen at different angular
orientations.

3-D Mental Rotation

Ability to identify athree-dimensional objectwhen sea atdifferert angular
orientations ether within the picture plare or about the axis in depth.

OTHER WORKER REQUIREMENTS

Trandation of Uncertainty

The ability to assign a subjective probability regarding the lik elihood of anewvent
occuring; the ability to useprobabilities to identify optimal courses o action
(CTA, 1988)

Recallfrom Interr uption

The ability to recalladeferredor interrypted action when priorities permit, ard
to beable to resume the acion approprately (Ammeman et al., 1983)
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Table 2.4. MeanWork er Requirement Ratings Rank Ordered for all ATCSs

Learning the Job Doing the Job
MEAN SD LABEL MEAN SD LABEL
4.43 0.71 ActivelListering 4.60 0.62  Tolerarcefor High Intensity
4.32 0.79  Tolerarcefor High Intensity 4.56 0.63  Oral Communicaion
4.30 0.83  Prioritization 4.53 0.66  ActivelListening
4.27 0.80 Composue 4.53 0.70  Prioritizaion
4.25 0.87  Oral Communicaion 4.50 0.70  Composue
4.21 0.84 Plaming 4.45 0.69 Plaming
4.19 0.84 Rule Applicaion 4.40 0.71  Decisiveness
4.18 0.85 Execuion 4.37 0.80 Execuion
4.16 0.85  Short-Term Memory 4.35 0.81  Thinking Ahead
4.15 0.86 Readig 4.33 0.86  Situational Awareness
4.15 0.82 Decisiveness 4.33 0.79  Scanring
4.13 0.82 Rea®ning 4.31 0.74 Rea®ning
412 0.92 Thinking Ahead 4.30 0.80  Short-Term Memory
412 0.90 Scannng 4.30 0.73  Taking Charge
411 0.88 Long-Term memory 4.26 0.78 Time Sharing
4.08 0.93  Situational Awareness 4.26 0.85 Visuaizaton
4.06 0.91 Visudizaton 4.26 0.84  Projecion
4.06 0.83  Concentration 4.25 0.79  Rule Applicaion
4.05 0.85 Prddlem Idertificaion 4.23 0.83  Problemldertificaion
4.05 0.91 Prgecion 4.23 0.80 Concentration
4.04 0.83  Flexibility (SA) 4.22 0.77  Fexibility (SA)
4.02 0.92 Taking Charge 4.13 0.83  Perceptwal Speedard Accuacy
4.01 0.91 Time Sharing 4.11 0.92 Long-Term Memory
3.99 0.87  Perceptwal Speedard Accuracy 411 0.78  Self-Awareness
3.98 0.92 Commitment to the Job 4.10 0.81  Working Cooperaitvely
3.91 0.86  Summarizing Information 4.07 0.94  Sustained Attention
3.90 0.90 Sdf-Awareness 4.06 0.83  Summarizing Information
3.89 0.93  Sel-Monitoring/Evaluating 4.04 0.84  Self-Monitoring/Evaluating
3.87 0.92 Trargating Information 4.02 0.78  Self-Confiderce
3.87 0.87 Intermediate-TermMemory 3.96 0.88 Intemmediate-Term Memory
3.87 0.96  Sustained Attention 3.96 0.85 Task Closure/Thoroughress
3.87 0.86 Sef-Confiderce 3.95 0.89 Readig
3.86 0.87 Task Closure/Thoroughress 3.92 0.90 Creatvity
3.82 0.96  Working Cooperatiely 3.92 0.90 RecallFrom Interryotion
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Table 2.4. MeanWork er Requirement Ratings Rank Ordered for all AT CSs (Continued)

Learning the Job Doing the Job

MEAN SD LABEL MEAN SD LABEL
3.82 0.87 Self-Esteam 3.89 0.86 VerbalRea®ning
3.81 0.86 VerbalRea®ning 3.88 0.98 Trardgating Information
3.78 0.81 Behavioral Congstency 3.88 0.92  Commitment to the Job
3.77 0.91 RecallFrom Interryption 3.83 0.92  Interral Locusof Control
3.74 0.95 Visuospaial Rea®ning 3.80 0.85  Attention to Detalil
3.72 0.98 Intempreting Information 3.80 1.02  Dynamic Visual-Spatial
3.71 0.95 Internal Locusof Control 3.80 1.03  Movement Detecton
3.70 1.05 Movement Detecton 3.79 0.87  Professionalism
3.69 0.95 Profesionalism 3.78 1.00 Interpretng Information
3.69 0.99 Dynamic Visual-Spatial 3.78 0.97  Visuospatial Reasming
3.68 0.99 Creatvity 3.77 0.88 Sdf-Estean
3.68 0.90 Interpersnal Tolerarce 3.76 0.85 Behavioral Condstency
3.67 0.97  StreetPhysics 3.74 1.00 StreetPhysics
3.67 0.93  Motivation 3.72 0.85  Flexihility (1P)
3.59 0.90 Flexhility (IP) 3.68 0.86 Interpersnal Tolerarce
3.58 0.92  Attention to Detail 3.67 1.01  Trandation of Uncettainty
3.55 0.99 Trardation of Unceriinty 3.67 0.91 Auviation Science Backgrourd
3.50 0.93  Churking 3.53 0.92  Churking
3.48 1.02  Aviation Science Backgrourd 3.47 0.93 Motivation
3.39 0.93  Written Communication 3.40 0.96  Written Communication
3.18 1.11  2-D Merntal Rotation 3.32 1.13  Geogaphy
3.18 1.17  3-D Mertal Rotation 3.24 1.20  3-D Mental Rotation
3.16 1.03 Realstic Orientation 3.20 1.12  2-D Mertal Rotation
3.14 1.12  Geography 3.19 1.02 Realstic Oriertation
3.13 0.98 MechanicalReasoning 3.15 1.00 MechanicalReasoning
3.12 0.99 MathematicalRea®ning 3.08 1.01 Mathematical Rea®ning
2.96 0.96  Numeric Ability (add/sub) 291 1.02  Numeric Ability (add/sub)
2.83 1.12  Angles 2.79 1.13 Angles
2.64 1.00  Numeric Ability (mult/div) 2.63 1.04  Numeric Ability (mult/div)
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Table 2.5.Work er Requirement Ratingsfor Doing the Job for the Three Options and All ATCSs

WORKE R REQUIREMENT ARTCC TERMINAL |FLIGHT SERVICE| ALL ATCSs
LABEL ‘MEAN ‘ SD ‘ MEAN ‘ SD ‘ MEAN ‘ SO |MEAN| sD
Oral Communicaion 4.56 0.56 4.57 0.66 4.63 0.53 4.56 0.63
Written Communication 3.18 0.94 343 0.88 3.49 111 3.40 0.96
Reading 3.79 0.98 3.87 0.89 4.26 0.78 395 0.89
Active Listering 4.59 0.60 4.55 0.65 4,52 0.65 453  0.66
Trarslating Information 3.68 1.08 3.73 0.98 4.32 0.74 3.88 0.98
Interpreting Information 3.30 1.02 3.59 0.97 451 0.64 3.78 1.00
Summarizing Information 3.94 0.87 3.92 0.86 4.46 0.62 406 0.83
Numeric Ability (add/sub) 3.00 1.23 2.88 101 3.02 0.86 291 1.02
Numeric Ability (mult/div) 2.75 1.28 2.58 1.01 2.66 0.95 2.63 1.04
StreetPhysics 3.97 0.98 3.82 3.38 1.00 1.00 3.74 100
Short-Term Memory 4.34 0.77 4.35 0.80 4.17 0.79 430 0.80
Intermediate TermMemory 3.94 0.94 3.93 0.86 4.03 0.80 3.96 0.88
Long-Term Memory 4.29 0.80 4.11 0.80 4.01 0.91 411 0.92
Thinking Ahead 4.50 0.64 4.54 0.64 3.81 1.04 435 081
Plaming 4.52 0.59 4.54 0.62 4.18 0.86 445 0.69
Prioritization 4.69 0.58 4.61 0.63 4.23 0.84 453 070
Execuion 451 0.61 4.50 0.74 3.97 0.94 437 0.80
Problem Idertification 4.31 0.76 4.33 0.75 3.96 0.97 423 083
Rea®ning 4.42 0.70 4.33 0.69 4.16 0.86 431 074
Creatvity 4.06 0.81 3.97 0.88 3.66 0.95 3.92 0.90
Self-Monitoring Evaluating 4.09 0.93 4.03 0.83 3.96 0.77 4.04 084
Rule Application 4.18 0.87 4.29 0.75 4.20 0.83 425 079
Sustained Attention 4.13 0.86 4.14 0.92 3.87 1.01 4.07 094
Time Sharing 4.41 0.67 4.37 0.74 3.91 0.85 426 0.78
Situational Awareness 4.54 0.70 4.46 0.75 3.81 1.02 433 0.86
Visualization 4.21 0.90 4.33 0.79 412 0.96 426 085
Projection 4.24 0.90 4.36 0.78 4.04 0.91 426 084
Scanrnng 4.32 0.75 4.36 0.80 4.27 0.80 433 0.79
Professionalism 3.82 0.92 3.79 0.90 3.76 0.83 3.79 087
Working Cooperaitvely 4.06 0.86 4.12 0.78 4.13 0.85 4.10 0.81
Interpersonal Tolerarce 3.51 0.97 3.71 0.85 3.76 0.79 3.68 0.86
SelfEsteam 3.78 0.98 3.75 0.87 3.82 0.85 3.77 088
(Continued)
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Table 2.5 Work er Requirement Ratings for Doing the Job for the Three Options and All ATC Ss(Continued)

WORKE R REQUIREMENT ARTCC TERMINAL |FLIGHT SERVICE| ALL ATCSs
LABEL MEAN SD MEAN SD MEAN SD MEAN| SD
Self-Confiderce 4.01 0.81 4.00 0.79 4.07 0.77 402 0.78
Taking Charge 4.43 0.68 4.38 0.68 4.03 0.81 430 0.73
Self-Awareness 4.17 0.82 4.15 0.79 3.94 0.73 411 0.78
Attention to Detall 3.82 0.86 3.76 0.86 3.84 0.81 3.80 0.85
Task Closure/Thorowghress 3.97 0.86 3.91 0.84 4.01 0.82 396 0.85
Decisiveness 4.40 0.76 4.45 0.69 4.26 0.75 440 0.71
Behavioral Congstercy 3.65 0.94 3.73 0.85 3.96 0.72 3.76 0.85
Flexibili ty (S/A) 4.31 0.80 4,21 0.79 4.19 0.72 422 077
Concentration 4.21 0.80 4.28 0.78 4.11 0.83 4.23 0.80
Composure 4.60 0.65 453 0.69 4.38 0.73 4.50 0.70
Tolerarce for High Intensity 4.68 0.58 4.66 0.56 4.46 0.68 4.60 0.62
Motivation 3.45 1.00 3.48 0.91 3.47 0.92 3.47 0.93
Commitment to the Job 3.79 0.96 3.90 0.92 3.98 0.88 3.88 0.92
Churking 3.44 0.90 3.45 0.94 3.79 0.86 3.53 0.92
Mathematical Rea®ning 3.27 0.95 2.99 1.01 3.13 1.01 3.08 1.01
Visuospatial Rea®ning 3.94 0.87 3.90 0.97 3.39 0.93 3.78 0.97
MechanicalReasoning 3.18 1.04 3.09 1.00 3.27 0.95 3.15 1.00
VerbalRea®ning 3.81 0.80 3.74 0.89 4.22 0.78 3.89 0.86
Angles 3.16 1.12 2.74 1.08 2.58 1.18 279 1.13
Flexibility (IP) 3.83 0.85 3.77 0.84 3.50 0.86 3.72 0.85
Dynamic Visua-Spatial 3.83 0.95 3.99 0.90 3.20 1.12 3.80 1.02
Movement Detecton 3.54 1.08 4.03 0.89 3.31 1.10 3.80 1.03
Perceptwal Speed® Accuracy 4.18 0.75 4.20 0.79 391 0.90 4.13 0.83
2-D Menal Rotation 3.05 1.20 3.35 1.04 2.97 111 3.20 112
3-D Mental Rotation 2.90 1.26 3.51 1.09 2.691 1.21 324 1.20
Realsgtic Oriertation 3.07 1.16 3.24 0.97 3.19 1.03 3.19 1.02
Internal Locusof Control 4.00 0.82 3.81 1.10 3.74 0.84 3.83 0.92
RecallFrom Interruption 4.03 0.83 3.91 0.95 3.85 0.88 3.92 0.90
Trardation of Uncertinty 3.74 0.96 3.79 1.00 3.37 1.00 3.67 1.01
Aviation Science Baclkgrourd 3.61 0.94 3.56 0.90 4.02 0.83 3.67 0.91
Geography 3.11 1.01 2.90 0.94 4.40 0.77 3.32 1.13
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Table 2.6. Work er Requirement Ratingsfor Learning the Job for the Three Options and All ATCSs

WORKE R REQUIREMENT ARTCC TERMINAL [FLIGHT SERVICE| ALL ATCSs
LABEL MEAN sb MEAN | SD MEAN sb MEAN [ SD
Oral Communicaion 4.26 0.81 4.30 0.87 4.20 0.91 4.25 0.87
Written Communication 3.29 0.98 341 0.85 3.44 1.04 3.39 0.93
Reading 4.03 0.97 4.09 0.85 4.34 0.81 415 0.86
Active Listening 4.45 0.68 451 0.66 4.31 0.74 4.43 0.71
Trardating Information 3.82 0.91 3.76 0.91 4.15 0.86 3.87 0.92
Interpretirg Information 3.23 1.08 3.59 0.90 4.33 0.81 3.72 0.98
Summarizing Information 3.77 0.87 3.81 0.86 4.24 0.79 3.91 0.86
Numeric Ability (add/sub) 314 1.07 291 0.96 3.00 0.90 2.96 0.96
Numeric Ability (mult/div) 2.79 121 2.62 0.94 2.61 0.97 2.64 1.00
StreetPhysics 3.79 1.01 3.77 0.90 3.38 0.99 3.67 0.97
Short-Term Memory 4.18 0.85 4.23 0.84 3.98 0.83 4.16 0.85
Intermediate TermMemory 3.85 0.96 3.89 0.82 3.87 0.86 3.87 0.87
Long-Term Memory 4.37 0.76 4.14 0.86 3.89 0.91 411 0.88
Thinking Ahead 4.35 0.79 4.32 0.79 3.54 1.03 412 092
Plaming 4.28 0.75 4.34 0.79 3.89 0.91 421 0.84
Prioritization 4.46 0.68 4.41 0.80 3.99 0.92 430 0.83
Execuion 4.33 0.73 4.32 0.79 3.78 0.98 418 0.85
Problem Idertification 4.22 0.76 4.16 0.80 371 0.94 405 0.85
Rea®ning 4.21 0.88 4.22 0.76 3.92 0.85 4.13 0.82
Creaitvity 3.83 0.95 3.82 0.91 3.27 1.08 3.68 0.99
Self-MonitoringEvaluating 3.91 1.04 3.97 0.90 3.68 0.85 3.89 0.93
Rule Application 4.27 0.75 4.22 0.86 4.03 0.84 4.19 0.84
Sustained Attention 3.95 0.98 3.95 0.92 3.66 0.99 387 096
Time Sharing 4.17 0.83 4.18 0.84 3.58 0.97 4.01 0.91
Situational Awareness 4.21 0.89 4.21 0.89 3.70 0.98 4.08 0.93
Visualization 4.09 0.85 4.15 0.91 3.86 0.96 406 091
Projection 4.13 0.84 4.17 0.87 3.76 0.99 405 091
Scannng 4.16 0.87 4.20 0.89 3.96 0.93 412  0.90
Professionalism 3.71 1.04 3.79 0.90 3.47 0.97 3.69 0.95
Working Cooperaitvely 3.83 1.02 3.94 0.86 3.63 1.10 3.82 0.96
Interpersonal Tolerarce 3.71 0.89 3.78 0.90 3.50 0.88 3.68 0.90
Self-Esteam 3.88 0.95 3.88 0.83 3.73 0.88 3.82 0.87
(Continued)
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Table 2.6. Work er Requirement Ratingsfor L earning the Job for the Three Options and All ATCSs (Cont)

WORKE R REQUIREMENT ARTCC TERMINAL |FLIGHT SERVICE| ALL ATCSs
LABEL MEAN SD MEAN | SD MEAN SD MEAN| SD
Self-Confiderce 3.91 0.92 3.93 0.84 3.74 0.87 3.87 0.86
Taking Charge 4.20 0.92 4.15 0.88 3.64 0.94 4.02 092
Self-Awareness 3.92 0.98 4.03 0.87 3.66 0.88 3.90 0.90
Attention to Detall 3.64 0.99 3.64 0.90 3.42 0.91 3.58 0.92
Task Closure/Thorowghress 3.85 0.92 3.88 0.85 3.80 0.86 3.86 0.87
Decisiveness 4.20 0.86 4.23 0.82 3.96 0.79 415 0.82
Behavioral Congstercy 3.71 0.94 3.83 0.77 3.79 0.75 3.78 0.81
Flexibili ty (S/A) 4.08 0.81 4.10 0.83 3.86 0.82 4.04 0.83
Concentration 4.00 0.91 4.19 0.78 3.82 0.82 4.06 0.83
Composure 4.35 0.77 4.34 0.78 4.05 0.83 4.27 0.80
Tolerarce for High Intensity 4.42 0.80 4.43 0.74 4.09 0.83 4.32 0.79
Motivation 3.69 0.99 3.74 0.89 3.49 1.00 3.67 0.93
Commitment to the Job 3.99 1.01 4.03 0.89 3.90 0.93 3.98 0.92
Churking 3.43 0.92 3.52 0.93 3.53 0.94 3.50 0.93
Mathematical Rea®ning 3.28 0.92 3.09 1.00 3.08 0.99 3.12 0.99
Visuospatial Rea®ning 391 0.88 3.86 0.93 3.30 0.90 3.74 0.95
MechanicalReasoning 3.13 1.04 3.10 0.97 3.18 0.93 3.13 0.98
VerbalRea®ning 3.75 0.90 3.73 0.90 3.99 0.74 3.81 0.86
Angles 3.16 1.06 2.82 1.10 2.54 1.13 2.83 1.12
Flexibility (IP) 3.71 0.90 3.70 0.85 3.25 0.92 3.59 0.90
Dynamic Visual-Spatial 3.74 0.97 3.85 0.91 3.17 1.04 3.69 0.99
Movement Detecton 3.50 1.10 3.92 0.95 3.20 111 3.70 1.05
Perceptwal Speed® Accuracy 4.03 0.82 4.09 0.84 3.74 0.93 3.99 0.87
2-D Menal Rotation 3.03 1.14 3.35 1.04 2.89 1.10 3.18 111
3-D Menal Rotation 2.89 1.20 3.43 1.06 2.59 121 3.18 1.17
Realsgtic Oriertation 3.12 1.14 3.23 0.98 3.06 1.05 3.16 1.03
Internal Locusof Control 3.86 0.92 3.76 0.97 3.47 0.90 3.71 0.95
RecallFrom Interruption 3.93 0.86 3.81 0.93 3.56 0.93 3.77 0.91
Trandation of Uncertinty 3.55 0.98 3.71 0.96 3.20 0.98 3.55 0.99
Aviation Science Backgrourd 3.33 1.09 3.45 0.98 3.71 1.00 3.48 1.02
Geography 2.88 1.05 2.85 0.95 4.01 1.00 3.14 112
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Table 2.7. Survey Subactivitiesfor All ATCSsRankedby the M ean Criticality Index

MEAN SD SUBACTIVITY LABEL
14.39 1.27 Cheding and evaluating separatioror traffic movement to ensure separatioris maintained
12.96 2.25 Perbrmingaircrat conflict relution
12.70 2.37  Egablishingand maintaining postive aircrat or vehicle idertificaion
12.40 2.40 Egablishingarrival sequences
12.34 2.61 Managing airborre departires(e.g, obsrve takeoff, issue go around)
11.89 2.66  Scanringto maintain awarenessof surrounding airspace
11.61 2.61 Issuing arrival and landing information or ingructions
11.51 2.59 Observing arrival aircraft
11.43 257  Edtablishing/maintaining/terminating radio communications
11.37 2.67 Managing departrre flows
11.37 212  Resmnding to special conditions, contingencies,or emergencies
11.34 2.58 Managingdepartretraffic
11.32 2.46  Managing peronal workload
11.31 2.58 Issuing departire information or instructions
11.26 2.14  Responding to cortingencies/emergencies
11.22 2.29 Briefingrelieving cortrollers
11.18 2.43  Assuming postion regponsbility
11.15 2.68 Recogrnizing and reponding to deviationsfrom ATCS instructions/clearances
10.94 2.79  Estalishing/re-estalbishing/temminating radar idertification
10.85 2.78  Dissaminating weather information to pilots/ather controllers
10.58 2.68 Conducting seard and rescue procedues
10.56 2.37  Orienting lostaircraft
10.55 281  Prioritizing secta/position tasks
10.54 2.60 Issuing cleararmes
10.46 2.60 Responding to pointouts bagd on currentor articipated traffic situations
10.41 2.57 Respording to grounrd movemert requests
10.35 2.62 Initiating pointouts
10.31 2.64 Responding to significart weaher information
10.28 250 Initiating seach and rescie procedires
10.04 2.67  Issung unsafe condition advisories
10.02 3.05 Perbrmingproceduesfor non+adarenvironment
9.92 2.88 Responding to changes in runway or taxiway usage
9.91 2.56  Receivingtrander of control or radaridertification
9.90 3.08  Maintaining currercy in weaher daa

(Continued)
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Table 2.7 Survey Subectivitiesfor All ATCSsRanked by the Man Criticality Index (Continued)

MEAN SD SUBACTIVITY LABEL
9.89 2.38  Analyzinginitial requestsfor clearlarces
9.83 3.03 Managing abored takeoffs
9.82 255  Initiating trarsfer of control or radar idertification
9.81 2.36  Responding to communications failures
9.63 2.46  Execuingbackyp proceduesfor communicationsfailures
9.61 2.64  Respording to computer failures
9.58 2.68 Procesingflight plars o flight plan amendments
9.53 2.55 Execuingbackp proceduesfor radardisplay failures
9.50 2.63  Trarsfering control respnsibilitie s for departure aircraft
9.49 2.46  Procesing pilot requests for clearare
9.41 2.59  Reviewing route of flight
9.40 2.76  Procesing weater repors
9.40 2.81  Conductingdirectweather observations
9.37 2.74  Respording to traffic management constraints orflow control conflicts
9.32 2.75 Managing aubmated handoff feaures
9.30 2.43 Responding to ARTS/BRITE/FDIO failures
9.28 2.78  Performing minimum safe altit ude processigy
9.13 2.40 Forwardingflight datinformation
9.12 2.83  Managing staff workload performing CIC duties)
9.11 2.37  Respording to flow constraints
9.08 2.54  Requeding, procesing and entering PIREPS(pilot repots)
9.06 2.73 Broadcating TIBS/TWEBS/PATWASHIWAS
9.00 2.69 Resmnding to position or secta recanfigurations
8.09 2.85 Providing hazardos aeareportirg services
8.96 2.52  Execuingbackyp proceduesfor ARTS/BRITE/FDIO failures
8.86 2.53 Updaing flight progress grips
8.85 2.50 Responding to movement areaclosuesor reopemnngs
8.85 2.66 Responding to imposedairspaceredrictions
8.82 3.04 Receivingsystem statusinformation and auomated weater information
8.82 3.04 Receivingsystem statusinformation and auomated weater information
8.81 2.53 Responding to imposd movement arearegrictions
8.81 2.88 Plaming clearaces
8.78 2.42  Respording to requeds for tranger of control
8.75 2.36  Operatng airportor taxiway lighting systems

(Cortinued)

76



FIGURES AND TABLES

Table 2.7. Survey for All ATCSsRanked by the Mean Crit icality | ndex (Continued)

MEAN SD SUBACTIVITY LABEL
8.74 2.65  Processiig emergency locata tramsmitter signals
8.74 2.61  Monitoring navigationd equipment and communication equipment
8.73 2.66 Reporting significant aerorautical daa
8.71 2.74  Procesing pilot requests for airportinformation (airport advisories)
8.68 2.57 Perbrming novement areaviolation reolution
8.68 2.92 Procesing aerorautical data (e.g, NOTAM’s, MOA)
8.51 2.65 Execuingbackyp proceduesfor loss o flight plan data base
8.50 3.08 Adctivatingflight plans
8.49 2.50 Execuingbackyp proceduesfor NAVAID failures
8.45 2.56  Responding to airport equipment failures
8.40 2.65 Respording to pilot reqests for route planning
8.35 3.02 Maintaining inbourd/propo®dkuspen lists
8.34 2.63  Responding to special use airspaceevents
8.28 2.63  Housekeepng or secta/position management
8.24 2.33  Execuingbackyp proceduesfor sersor or tracking failures
8.23 3.08 Procesing flight planclosues
8.12 2.69 Procesing departire or en route time information
8.02 2.40 Responding to requeds for temporary relea® of airspace
8.02 2.35 Respording to sensor outages
7.98 3.10 Reviewing proposdinbound/suspense lists
7.94 2.51 Responding to special operatons (e.g, VIP movement, parachuteg
7.93 2.56 Requedingtemporar relea® of airspace
7.92 2.64 Requedingtemporar relea® of movement areas
7.88 2.71 Responding to requeds for tenporary releag of movement areas
7.65 2.76  Hardling other facilities garting/closing operations
7.58 2.29 Procesing requessfor flight following
7.49 2.39  Suppresing or regoring aerts
7.45 2.29  Editing databasemessges
7.40 2.70  Monitoring non-controlled objects(e.g, parachutes balloors, animals)
7.24 2.65 Coordinating with US Cusoms
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Table 2.8. Work er Requirement Definitions Used in the Predictor-WR LinkageSurvey

Work er
Requirement

Definitions

Prioritization

The ability to identify activities that are most critical and require immediateattention. This
involves aconstant evaluation of new information followed by re-prioritization of job
activities.

Tolerancefor High

Int ensity

The ability to perform effectively and think cleady during heavy work flow.

Composure

The ability to think clearly in stressul situations.

Active Listening

The ability to hearand comprehend spoken information. This akility requires an individual
to recoquize or pick out pertinert auditory information

Oral
Communication

The ability to spe& clealy and concisely to individuals  they understand what is being
communicated Projecting a confidert tone of voice is animportart comporent of this
ahlity.

Situational Being cognizant of all information within afour dimensional space(i.e.,segration

Awarenes stardards dus time). This involvesthe ability to “understard” the airspaceasanintegrated
whole (e.g, getting the picture).

Planning The ability to determine the appropriate coursef) of action to take in any given situation.

Execution The ability to take timely acion to avoid problems and to sdve existing problemns.

Thinking Ahead

The ability to anticipateor recagnize problemns before they occur and to develop plans to
awoid problemns. This includes thinking abou whatmight happen

Taking Charge

The ability to take control of a situation and reachout and take correctaction.

Reasoning The ability to apply available information in order to make decisians, draw conclusions, or
idertify altemative solutions.

Time Sharing The ability to perform two or more job activities at the same time.

Decisvenes The ability to make effective decisias inatimely mamer.

Shat-Term The ability to remember pertinent information within a brief period of time (lessthan 1

Memory minute). Examples o informationinclude cal signsand keywords.

Scanning The ability to quickly and accuatdy sear for information on a computer screenradar

scope,or computer print-out.

Problem Solving

The ability to idertify a potertial problem or existing problemand to identify the variabes
used in solving the problem.

Flexibility The ability to adapt to changing situations ar conditions.

(Stabilit y/

Adjust ment)

Long-Term The ability to remember pertinent information overlong periods o time. Examples of
Memory informationinclude mapsand separatiorprocedues

Projection The ability to trarslatemateiial into visual represertation of what will occu in the future.

Visualization

The ability to translatemateiial into a visual represemation of what is aurrently occurring.

Concentration

The ability to focus on job activities amid distractions for short periods o time.

Confir mation

The ability to efficiertly selectarespmnseoption consistent with the application of
inferredrules.

(Continued)
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Table 2.8. Work er Requirement Definitions Used in the Predictor-WR LinkageSurvey (Continued)

Worker
Requirement

Definitions

Self-Awareness

The ability to maintain an intemal awareness of your actions and attitudes. This includes
knowing your li mitations.

Rule Application

The ability to efficiertly apply transformational rules inferred from the complete portions
of the stimulus array to the incomplete portion of the array.

Perceptual Speed
& Accuracy

Ability to perceive visual information quickly and acairately and to perform simple
procesing tasks with (e.g, comparisons.

Sustained Attention

The ability to stay focusedon atask(s) for long periods o time (over 60 minutes)

Self-Monitoring/

The ability and willi ngness tochedk your own work performance, evaluate the

Evaluation effectiveness o your decisons, and ater your performarceif necessary.

Creativity The ability to idertify new or novel sdutions to potertial problems when existing or
estallished solutions no longer apply.

Working The willi ngnessto work with others toacheve a common goal. This includesa

Cooperatively willingness to voluntarily assistanother controller if the situaton warants.

Recallfrom The ability to recalladeferred or interrypted action when priorities permit, and to be able

I nterruption

to resume the action appropriately.

Self-Confidence

A belief that you are the person for the job and knowing that your processes and decisions
are @rrect.

Internal Locus o
Control

Believes tha individuds have influence over the outcome of an event; takes responsibility
for outcomes.

Street Physcs The ability to understand the general rules d scierce as practicedin the ATCS
ernvironment (e.g, aircraft size and turbulerce dfects anglesof intersect, overtake speed,
heading).

Task Closure/ The ability to cortinue anactivity to completion throughthe coordiretion and inspection

Thoroughness of work.

Summarizing The ability to summatrize and consolidateinformation most relevart to the situation.

Information

Intermediate-Term  The ability to remember pertinent information over a 1-10 minute period.

Memory

Visuospatial Ability to perceive ard understand principles goveming relationships anong several

Reasoning figures.

Flexibility The ability to find new meanings for stimuli, to combine stimulus attibutes tocome up

(Information with new and different solution protocoals, and to enploy flexible ways o relating new

Processing information to stored knowledgye.

Dynamic Visual- Ability to dealwith dynamic visual movement.

Spaial

Professionalism

The ability to estalbish respectard confidence in your abilitie s anong other controllers.

Attention to Detail

The ability to recagnize and attend to the detailsof the job that others might overlook.

Verbal Reasoning

The ability to perceive and understand principles goveming the useof verbal concegs and
symbols.

Reading

The ability to readand understard written information (e.g, ATCS documents, manuals).

Learning

Changes in informationfprocesing strategies over time or trials not due to maturation or
agng.

(Continued)
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Table 2.8. Work er Requirement Definitions Used in the Predictor-WR LinkageSurvey (Continued)

Work er
Requirement Definitions
Commitment to the The desdre to be an ATCS and work hard to be siccesful.
Job
Self-Esteam Having a positive opinion/image of onesdf.

Trandation of
Uncertainty

The ability to assign a subjective probability regarding the lik elihood of anevent
occuring; the ability to useprobabilities to identify optimal courses o action.

Trandating The ability to trarslatesymbols ar symbolic abbreviations into meaningful information.

Information

Behavioral The ability to behave consistertly atwork (e.g., dealing with coworkers in a consistert

Consistency manner; condstently using the correctphraseology).

Encaoding Trarsformation or trarslation of information; coding; decodng.

Movement Ability to detectphysicalmovement of objects ad to judge their direction.

Detection

I nterpersonal The ability to accanmodate or dealwith differercesin personalities, criticisms, and

Tolerance intempersanal conflicts in the work environmert.

Moti vation The desire to motivate onesdf through chdlenges on thejob and to progressto a highe
level of skill.

Chunking The ability to organize stimuli into meaningful groups or units.

I nterpreting

The ability to put information into mearingful tems. It is the abilit y to recaynizethe

Inf or mation implications for a statement or condition (e.g, cold front).

Math ematical Ability to perceive ard understand principles goveming the useof quartitative concefs
Reasoning ard symbols.

Wri tten The ability to write legibly and accuately (e.g, strip markings).

Communication

M echanical Ability to perceive ard understand the relationship of physicalforcesand medanical
Reasoning elementsin a presciibed situation.

Angles The ability to apply the principles d geometry to angles and computations involving

argles. The ahility involvesboth the speedand accuacy of computation.

Rule Inference

The ability to efficiertly ascettainthe rules governing relations between stimulus
attributes.

Redistic Prefers dealing with activities that have tangible and measirade consequences; enjoys
Orientation activities which require skill, is reinfforcedby accanplishing realigic tasks.

2-D Mental Ability to identify a two-dimensional figure when seen at different angular orientations.
Rotation

Numeric Ability The ability to quickly and accuatdy perform badc math operations (adlition and
(add/sub) subtraction).

3-D Mental Ability to identify a three-dimensional objectwhen see atdifferert angular orientations
Rotation either within the picture plane or about the axis in depth.

Numeric Ability The ability to quickly and accuatdy perform badc math operations (multiplication and
(mult/div) division).
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Table 2.9. Number of Raters and Intra-Class Correlations for Each Scale

Intra-Class
AT -AT-SAT Predictor Number of Raters Correlation
Version 1
Applied Math 12 .95
Dials 12 91
Letter Facory 12 .94
Scaming 12 .92
Saund Memory 12 .94
Time Wall 12 .92
Version 2

Angles 14 .89
Air Traffic Scenarios 14 .92
Analogies 14 .93
Memory 13 .88
Plares 13 .86
EQ-Tolerarce for High Intensty 14 .93
EQ-Compoaure 14 .95
EQ-Decisiveness 14 .90
EQ-Exection 14 .94
EQ-Taking Charge 14 .89
EQ-Concertration 14 .93
EQ-lexibility 14 .89
EQ-Self-Awareress 14 .95
EQ-Working Cooperaively 14 .96
EQ-Sustained Attention 12 .94
EQ-Self-Confidence 12 .96
EQ-Task Closure/Thoroughness 12 .92
EQ-Interpersnal Tolerarce 12 .94
EQ-Consistercy of Work Behavior 12 .87
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Table 2.10. AT-SAT Tests RatedasMeasuring EachSACHA-GeneratedWorker Regurement

FIGURES AND TABLES

Work er Requirement 2 Test Mean P SD
Prioritization Air Traffic Scenarios 4.64 .50
Letter Factay 4.25 .97
Tolerance for High Intensity EQ-Tol. for High Intensity 4.71 A7
Air Traffic Scenarios 4.14 .86
Letter Factay 3.92 1.00
EQ-Composure 3.79 .89
Composue EQ-Composure 457 .85
EQ-Tol. for High Intensity 3.43 1.09
Air Traffic Scenarios 3.36 1.01
Active Listening Sound Memory 4.33 .89
Oral Communicaton
Situationd Awareness Air Traffi c Scenarios 4.50 1.34
Letter Factay 3.33 1.83
Planning Air Traffi c Scenarios 4.14 77
Letter Factay 4.00 .85
Execttion Letter Factory 4.42 .67
Air Traffic Scenarios 4.07 73
EQ-Execution 3.86 1.79
Thinking Ahead Air Traffic Scenarios 4.14 .66
Letter Factay 3.92 1.08
Taking Charge EQ-Taking Charge 4.43 .94
Reasoning Andogies 3.36 1.65
Air Traffic Scenarios 3.09 1.58
Time Sharing Time Wall/Patten Reca. 4.08 1.56
Letter Factay 3.50 1.51
Decisiveness EQ-Decisiveness 4.07 1.44
Air Traffic Scenarios 3.57 1.09
Letter Factay 3.50 1.09
EQ-Execution 3.14 1.17
Short-Term Memory Sound Memory 4.92 .29
Letter Factay 3.33 1.23
Memory Test 3.23 2.01
Scanimng Scanimng 5.00 0
Letter Factay 4.17 72
Air Traffic Scenarios 3.86 1.23
Time Wall/Patten Reca. 3.83 1.47
Dials 3.42 1.44
Problem Solving
Flexibili ty (Stahl./ Adjustment) EQ-lexihility 4.29 1.44
Long-Term Memory
(Continued)
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Table2.10.AT-SAT Tests RatedasM easuring Each SACHA-Generated Worker Requirement (Cont.)

Work er Requirement 2 Test Mean P SD
Projection Planes 3.77 1.79
Visualization
Concentration EQ-Concertration 4.29 1.44

Letter Factay 3.17 1.70
Self-Awareness EQ-Self Awareness 4,50 .94
Rule Application
(SME-gererated)
Perceptual Speed& Accuracy Time Wall/Pattein Reca. 4.58 .67
Scanmng 4.58 .67
Dials 4.33 .89
Plares 3.92 1.61
Letter Factay 3.75 .97
Air Traffic Scenarios 3.21 1.63
Sustained Attention EQ-Sustaned Attention 4.07 .92
Self-Monitoring/Evaluation EQ-Sef Awareness 2.92 2.02
Creativty
Working Cooperaitvely EQ-Working Cooperaitvely 4.64 74
Recallfrom Interruption
Self Confiderce EQ-Self Confidence 4.64 74
Internal Locusof Control
Street Pysics
Task Closure/Thorowghress EQ-Task Closure 4.43 .94
Summarizing Information
Intermedate-Term Memory Memory Test 3.77 1.92
Visual-Spatial Reasaning Analogies 3.57 1.74
Flexibility (Inform. Procesing)
(Continued)
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Table2.10.AT-SAT Tests RatedasM easuring Each SACHA-Generated Worker Requirement (Cont.)

Work er Requirement 2 Test Mean P SD

Dynamic Visual-Spatial Air Traffic Scenarios 4.07 1.44
Plares 3.54 1.66
Time Wall/Patten Reca. 3.50 1.45
Letter Factay 3.50 1.51
Scanmng 3.08 1.73

Professionalism

Attention to Detail LetterFactay 2.50 157

VerbalRea®ning

Reading

Commitment to the Job

Self-Esteam EQ-Self Confiderce 3.21 1.63

Trarslation of Uncettainty

Trarslating Information

Behavioral Condstency EQ-Consist. Of Work Behavior 3.43 1.87

Movement Detecton Air Traffic Scenarios 4.29 91
Time Wall/Patten Reca. 3.08 1.78

Interpersnal Tolerarce EQ-nterpersnal Tolerarce 4.29 1.44
EQ-Working Cooperaitvely 3.00 1.76

Motivation

Churking

Intempreting Information

Mathematical Rea®ning AppliedMath 4.83 .39

Written Communication

MechanicalReasoning

Angles Angles 4.64 .84

Realistc Oriertation

(Continued)
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Table2.10.AT-SAT Tests RatedasM easuring Each SACHA-Generated Work er Requirement (Cort.)

Work er Requirement 2 Test Mean P SD

2-D Mertal Rotation

Numeric Ability (add/sub) Applied Math 4.58 .90

3-D Mental Rotation

Numeric Ability (mult./div.) Applied Math 4.25 1.48
Confirmation & Analogies 3.64 1.69

Letter Factay 3.17 1.53
Encoding @ Memory Ted 3.00 1.47
RuleInference @ Analogies 4.79 43
Rule Application & Analogies 4.29 1.38
Learring &

: All but five of the Worker Requirements are rank ordered by mean ratings (of ARTCC controllers from
SACHA job aralysis) regarding importance for doing the job. SACHA did not collectdata onthe lag five
worker requremerts (Confirmation, Encoding, Rule Infererce, Rule Applicaion (SACHA-generaed), and
Learnng) becauwseit was felt that the complex cogniti ve nature of theseWR definitions would not be fully
grasble by controllers canpleting the SACHA job analysissurveys.

® A criterion cutoff mean = 3 wasestablished to indicatewhetrer ates was ableto measire a particdar WR.
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Table 2.11.Indicators of the Succes o AT-SAT Measiresin Measuring Multiple Worker Requirements

M ean of Sum of
Number of Number of WRs  Number of WRs Linkage Linkage
WRs With  With Ratings>3 With Ratings>  Rating x Rating x
AT-SAT Predictor Ratings>3 Measuredby 1or 3 NotMeasured SACHA SACHA
Fewer Teds by Other Test Rating Rating
Applied Math 3 3 3 13.7 41.2
Dials 2 0 0 16.5 32.9
Letter Facory 14 7 0 16.2 226.4
Scanring 0 0 17.5 52.5
Sound 1 1 20.7 41.3
Time Wall 2 0 15.6 77.9
Angles 1 1 1 14.7 14.7
AT Scerarios 12 5 0 17.5 209.4
Analogies 5 5 4 15.6 78.2
Memory 3 2 2 134 40.1
Plares 3 1 1 15.3 46.0
EQ-Tol. for High Int. 2 0 0 18.4 36.8
EQ-Composure 2 0 0 194 38.8
EQ-Decisiveness 1 0 0 17.9 17.9
EQ-Execution 2 0 0 15.6 31.2
EQ-Taking Charge 1 1 1 19.6 19.6
EQ-Concentation 1 1 0 18.1 18.1
EQ-Flexibility 1 1 1 185 185
EQ-Self-Awareness 1 1 1 18.9 18.9
EQ-Working Coop. 1 1 1 18.8 18.8
EQ-Sustained Attent. 1 1 1 16.8 16.8
EQ-Self-Confidernce 2 2 2 15.4 30.7
EQ-Task Closure 1 1 1 17.6 17.6
EQ-Interpersn. Tol. 1 1 1 15.1 15.1
EQ-Consis. Of Work 1 1 1 125 125
Behavior
Table 3.1.1.Regresion Coefficientsfor PTS Pre-Training Screen
St. Err. St. Err.
Variable Beta of Beta B of B T(351) p-Level
Static Vecbr % Correct .1337 .0507 .2481 .0341 2.636 .0088
StaticVectorCorrect -.1494 .0601 -.0054 .0022 -2.485 .0134
Reaction Time
ContinuousMemaory -.0501 .0551 -.0014 .0015 -.909 .3639
CorrectReactionTime
Time Wall Absdute -.0546 .0527 -.0014 .0016 -1.035 .3012
Time Error
Pattem Recanition -.0166 .0506 -.0025 .0075 -.239 7427
CorrectReactionTime
ATST Safety -.3068 .0536 -.6992 1221 -5.725 .0000

86



FIGURES AND TABLES

Table 3.1.2Regresion Table for Pre-Training Screen

Dependeat Variable Academy Screen Comprehensve Test Score
Multiple R 4906

Multiple R-Square .2404

Adjusted RSquare .2277

Minimum Pairwise N 358

F (6,351) = 18.44 p <.0000

StardardError of Estimate 10.59

Intercept 72.07

Stardard Error 10.50t(351) = 6.860 p<.0000
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Table 3.1.3 Meta-Analysisof Prior ATCS Validation Studies

Predictor Measure Grouping

Basic Personality . ) ) ) Bio-
Cognitive | Experience | and Interest S”q_‘;/fgon T,;/lsulglr;g V';‘;iltiz?d Measures K\?iﬁg?%& Pr?:;g(r)_ ’T‘Dcrreojit'g‘r”
Criterion Measure Group M:\:élgyes Measures Mg:g;?ez Measures Measures Measures I(Eedgca?gfl) Measures Measures | Measures
Screen Performance
Number of studies 189 165 99 80 51 64 38 25 4 715
Total Sample Size 54,211 91,543 23,949 32,606 5,746 30,829 39,040 5,499 1,112 284,535
Mean sample r 0.22 0.17 0.12 0.25 0.08 0.24 0.11 0.32 0.32 0.18
Variance of sample r 0.0174 0.0084 0.0055 0.0191 0.0053 0.0154 0.0042 0.0617 0.0033 0.0149
Est Sampling Var(r) 0.0032 0.0017 0.0040 0.0021 0.0087 0.0019 0.0009 0.0042 0.0027 0.0023
Instructor Ratings
Number of studies 84 21 101 10 57 11 6 2 5 297
Total Sample Size 12,045 25,398 16,802 5,973 3,417 3,680 780 260 650 69,005
Mean sample r 0.13 0.13 0.07 0.11 0.20 0.19 0.13 0.20 0.05 0.12
Variance of sample r 0.0080 0.0030 0.0042 0.0044 0.0158 0.0053 0.0074 0.0685 0.0007 0.0064
Est Sampling Var(r) 0.0067 0.0008 0.0059 0.0016 0.0152 0.0028 0.0074 0.0067 0.0077 0.0041
Supervisor or Self Appraisal
Number of studies 23 35 7 12 5 14 2 98
Total Sample Size 7,205 9,302 1,616 3,677 2,244 6,472 486 31,002
Mean sample r 0.17 0.08 0.04 0.16 0.08 0.11 012 0.11
Variance of sample r 0.0175 0.0039 0.0033 0.0034 0.0046 0.0072 0.0144 0.0090
Est Sampling Var(r) 0.0028 0.0037 0.0043 0.0031 0.0022 0.0021 0.0040 0.0030
Field Training Duration
Number of studies 21 21 42
Total Sample Size 32,667 18,070 50,737
Mean sample r 0.05 0.05 0.05
Variance of sample r 0.0045 0.0010 0.0032
Est Sampling Var(r) 0.0006 0.0012 0.0008
Field Training Process
Number of studies 4 9 4 12 2 8 3 42
Total Sample Size 1,506 7,062 1,001 8,161 379 4,179 1,124 23,412
Mean sample r 0.07 0.04 0.18 0.11 0.15 0.04 0.11 0.08
Variance of sample r 0.0019 0.0025 0.0058 0.0035 0.0012 0.0021 0.0095 0.0043
Est Sampling Var(r) 0.0026 0.0013 0.0038 0.0014 0.0051 0.0019 0.0025 0.0017
Attrition
Number of studies 1 5 1 10 17
Total Sample Size 2,992 1,912 2,992 6,252 14,148
Mean sample r 0.00 0.06 0.00 0.10 0.08
Variance of sample r 0.0000 0.0013 0.0000 0.0077 0.0055
Est Sampling Var(r) 0.0000 0.0026 0.0000 0.0015 0.0012
Continues
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Predictor Measure Grouping

Basic Personality . ) ) ) Bio-
Cognitive | Experience | and Interest S'T};ﬁgon T,;/lsulglr;g V';‘;?tiz?d Measures K\?ézc;?g_r& Prsnﬁg(r)_ ’T‘Dcrreojit'g‘r”

Criterion Measure Group M:\:élgyes Measures Mg:g;?ez Measures Measures Measures I(Eedgca?gfl) Measures Measures | Measures
Simulation Scores

Number of studies 9 1 1 3 3 17

Total Sample Size 1,008 112 112 336 336 1,904

Mean sample r 0.39 0.42 0.51 0.39 0.32 0.39

Variance of sample r 0.0038 0.0000 0.0000 0.0000 0.0536 0.0104

Est Sampling Var(r) 0.00064 0.0000 0.0000 0.0065 0.0068 0.0064
Archival Perf Records

Number of studies 15 1 16

Total Sample Size 3,165 211 3,376

Mean sample r 0.24 0.22 0.24

Variance of sample r 0.0252 0.0000 0.0235

Est Sampling Var(r) 0.0040 0.0000 0.0041
Controller Skills Test

Number of studies 1 2 1 2 6

Total Sample Size 1,225 8,228 1,255 2,510 13,248

Mean sample r 0.20 0.19 0.16 0.30 0.21

Variance of sample r 0.0000 0.0029 0.0000 0.0008 0.0037

Est Sampling Var(r) 0.0000 0.0002 0.0000 0.0007 0.0004
Composite Criteria

Number of studies 5 5 10 4 10 5

Total Sample Size 2,688 2,398 5,856 2,945 8,725 3,507

Mean sample r 0.26 0.16 0.23 0.17 0.09 0.15

Variance of sample r 0.0029 0.0011 0.0006 0.0001 0.0132 0.0004

Est Sampling Var(r) 0.0016 0.0020 0.0015 0.0013 0.0011 0.0014
Across Criterion Measure Types

Number of studies 325 259 222 148 108 92 86 40 9 1,289

Total Sample Size 80,395 179,880 47,790 78,702 9,163 43,134 65,448 11,212 1,762 515,883

Mean sample r 0.20 0.13 0.10 0.17 0.12 0.23 0.10 0.24 0.22 0.15

Variance of sample r 0.0174 0.0087 0.0058 0.0157 0.0128 0.0138 0.0059 0.0411 0.0211 0.0134

Est Sampling Var(r) 0.0037 0.0014 0.0045 0.0017 0.0111 0.0019 0.0013 0.0033 0.0046 0.0023
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Table 3.1.4 Proposed New Measiresfor the gWR Constructs

CONSTRUCT WORKER REQUIREMENT PRELIMINARY PROPOEED
CATEGORIES CONSTRUCTS TESTS MEASURES
Applied Reasaning  Churking ] [ Grouwping Info. Teg

Computational

Spatial

Perceptual

Memory

Trarslating Information
Interpreting Information
Summarizing Information

Rea®ning (Thinking) Rea®ning Battery
Visuospatial Reasming Syllogisms
VerbalRea®ning Analogies
MechanicalReasoning Classifications
Mathematical Rea®ning
Creatinvity
Rule Application ] [ Rule Application Test
Trarslation of Uncettainty
into Probability
StreetPhysics N [ Revise Available Street
— Physics Test
Numeric Ability (Addit./Sub.) ] Headngs Test
| Time Test
Numeric Ability (Mult./Div.)
Angles - Angles
Visualization 1 ProjectionTes [ Revise PaperFold. Tes
Projection Ships/Planes Test®
Direct. & Distance
Dynamic Visual-Spatial - ships/Planes Test

Scaniing
Movement Detection
Perceptwal Speed® Accuracy _|——| Dial ReadingTes

Short-Term (working memory) 2 Short-Term Tests
Direct. & Distance
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Communication

Intermediate TermMemory

Long-Term Memory

Oral Communication
Active Listening

Written Communication

Reading

FIGURES AND TABLES

Short-Term Ted
(Repeated)

+——{ Mapmemory

Consider Revision of

L1 L

[ ReadingTed

& We renamed the Ships test to Planes for face validity purposes.

Table 3.1.5.Proposed New M easures for the Procesing Operations WR Congructs

CONSTRUCT WORKER REQUIREMENT PRELIMINARY PROPOED
CATEGORIES CONSTRUCTS TESTS MEASURES
Perceptual Scanring ] [ A Complex Stimuli Tes 2
Movement Detention
Perceptial Speecard Accuracy |—  Dial ReadingTeg
Inf or mation Encoding Rea®ning Battery
Processing Rule Inference Info. Process
Measires
Rule Application
Confirmation
Learnng
Flexibili ty - STIX Test
M etacognitive Thinking Ahead
Problem Identification
Plaming

Prioritization
Self-Monitoring
Situational Awareness

NONE Analyze ATST for
Measuemert Possillities
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Attention Swstained Attention
RecallFrom Interruption

Timesharing - ships/Planes TestEI—I:Parallel Ships Testfor

Add scaleto PEAQ ?
Dewelop Test

Multitasking aspectof
Timesharing

& Proposdnew measure completed.

® The SACHA team completedan investigation of the ATST for measuwrement possitilitie s. We are currently designing a metacogniti ve testbasedon this
analysis.

¢ We reramed the Ships ted to Planes for facevalidity purposes
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Table 3.1.6. Temperament/l nterpersonal M odel

Big Five

Extraverson

Consdentiousness

Neuroticism

Agreeablerss

Openness

Temperament/I nterpersonal
Construct Categories(Hough’s
Taxonomy)

Affiliation

Achieverrert °

Dependahility

Adjustment

Agreeablerss

Intellectance

Rugged Irdividualism

Locus o Control

Temperament/l nterpersonal
Constructs

[none]

Profesionalism (1)
Taking Charge® (W)
Self-Estean ° ()

Self-Estean ® (S)
Self-Confiderce® (S)

Execttion® (W)

Task Closure/Thoroughress® (W)
Motivation (W)

Commitment to the Job (W)

Task Closure/Thoroughress® (W)
Behaviora Consistency (W)
Working Cooperaively ° (1)

Self-Estean ” ()

Flexibili ty (A)

Composue (A)

Tolerance for High Intensity
Work Situations (A)

Working Cooperaively ° (1)
Interpersnal Tolerarce(l)

[nore]

Decisiveness(W)
Realistc Orientation (W)

Taking Charge” (W)
Execuion (W)
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Internal Locusof Control (S)

Self Awareness (S)
Focus® - Concentration (W)
Attention to Detail (W)

@The lettess includedin the parertheses indicateSACHAs initial worker requirement categorization (W = Work and Effort, | = Interpersonal, S = Self-
Efficag, A = Stabli ty/Adjustment).

® Includedin more than one higherorderconstruct.

° Not part of Hough's taxonomy.
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EXHIBIT 3.2.1
PILOT TEST ADMINISTRATION
TEST BLOCK SEQUENCIN G

GROUPS SESSION 1 SESSION 2 SESSION 3 SESSION 4 SESSION 5
Group 1 Block Block Block Block EndingBlock 1
Computers A B C D LFT
1-10
Group 2 Block Block Block Block Ending
Computers B E A C Block 2
11-20 ATS
Group 3 Block Block Block Block Ending
Computers C A D E Block 3
21-30 SVCM, Word
Memory
Group 4 Block Block Block Block Ending
Computers D C E B Block 4
31-40 Word Memory,
TWPR
Group 5 Block Block Block Block Ending
Computers E D B A Block 1
41-50 LFT
EXHIBIT 3.2.2

AIR TRAFFIC SCENARIOS TEST
EXAM PLE OF THE PLANE DESCRIPTORS
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F

3 B

L] L]

Thefirstletter The number indicates The secand letter

indicatesthe speed. Thelevel. Thereare indicatesthe

F = Fast four levels. “1" is destination. “A”,

M = Medium the lowed (closed to the “B”, “C", and “D”

S=Slow ground) while “4” is the are exits aut of
Higheg (furthest from your airgace.“E”
The ground). ard “F” are arports

EXHIBIT 3.2.3

SUMMARY OF THE PROPOSED REVISIONS
TO THE AT-SAT PILOT TEST

TEST BLOCK TESTS SUGGESTED REVISIONS
BLOCK A Air Traffic Scenarios | I Clarify gereraltest instructions
[ Clarify the meaning of and action to take on the new planes
[J Modify the countdown
[ Further clarify the purpose and position of the landing headng
indicabr
BLOCK B Saund Test [l Clarify ted ingructions

il

Clarify the keys touse for the sourd level adjustment
Instruct participarts toremove the heaghones dter the test

Letter Factory Test

il
il

Clarify ted ingructions

Clarify the demonstration

Clarify the instructions for the mouse exercise
Put atime limit on the mouseexercise

BLOCK C

Dials Test

No changes needed
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EXHIBIT 3.2.3

SUMMARY OF THE PROPOSHED REVISIONS
TO THE AT-SAT PILOT TEST

TEST BLOCK TESTS SUGGESTED REVISIONS

Static Vector/ [ Clarify ted ingructions
ContinuousMemory | (1 Explainand familiarizethe participarts with the keys neecedto
Test arswer the scenarios
Experiences [1 No changes needed
Questionnaire

BLOCK D Time Wall/ [1 Relocate he brokenwall
Pattern Recognition | [ Explain and familiarize the participarts with the keys neededto
Test arswer the scenarios
Analogy Test [1 Reducetherequredlevel of vocabuary and rea®ning skills
Classification Test [l Reducetherequredlewel of vocabuary and rea®ning skills

BLOCK E Word Memory Test [J Remove the scoring for the testitems

Remove the extraneous window prompts

Scan Test

Clarify the testinstructions

PlanesTest

Reducethe lengh of the practicesession
Modify the keystrokes for “True” and “False”
Remove the scoringfor eachteg item

Graphcontinued on next pace.
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EXHIBIT 3.23 CONTINUED
SUMMARY OF THE PROPOSED REVISIONS
TO THE AT-SAT PILOT TEST

BLOCK E AnglesTest [J None

Applied Mathematics | O Clarfy the testinstructions

Test [1 Reducethelewvel of requred mathematics skill s
ENDING Letter Factory Test [l Clarify ted ingructions
BLOCK [ Clarfy the demonstration

(Groups 1, 5)

il

Clarify the instructions for the mouse exercise

[0 Put atime limit on the mouseexercise
ENDING Air Traffic Scenarios | [1 Clarify gereraltest instructions
BLOCK Test [ Clarify the meaning of and action to take on the new planes
(Group 2) I Modify the courtdown
[1 Further clarify the purpose and position of the landing headng
indicabr
ENDING Static Vector/ [ Clarify ted ingructions (SV)
BLOCK ContinuousMemory | (1 Explainand familiarizethe participarts with the keys neecedto
(Group 3) Test& Word arswer the scenarios (SV)
Memory [ Remove the scoring for the testitems (WM)
[J Remove the extrareous window prompts (\WM)
ENDING V‘.’Ofd Memory & [ Remove the scoring for the testitems (WM)
BLOCK TimeWall/ Pattern [J Remove the extrareous window prompts (\WM)
(Group 4) Recanition Test

il
il

Relocatethe brokenwall (TW)
Explain and familiarize the participarts with the keys reecedto
amswer the scenarios (TW)
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Table 3.3.1. Item Analysesand Scde Reliabilit ies: Non-Semantic Word Scde on
the Analogy Test (N=439)

Item Corrected Rerun of Corrected I nformation-Processing
Number Item-Total ltem-Total Corrected Item-Total
Correlation Correlation Correlation®
Total Total Item
Screen Response Tme
Views
1 .08
2 .16 A7 .36 .46
4 -.01
6 .19 .18 .45 .49
8 .19 .21 .36 44
11 17 .18 44 .56
12 14 .15 43 .53
14 .00
16 .09 .16 .30 .45
18 .03
20 .22 .23 .37 42
22 .09
24 .27 .26 .34 .46
28 -.01
30 .15 12 .38 .49
Alpha=.39 Alpha= .44 Alpha=.84
15 Items 9 Items 9 Items
dStandrdizedscae
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Table 3.3.2.1tem Analyses and ScaleReliabilities: Semantic Word Scaleon the Analogy Test (N=439)

Item Corrected Rerun of Corrected I nformation-Processing
Number Item-Total [tem-Total Corrected Item Total
Correlation Correlation Correlation®
Total Screen Total Item
Views Response Tme
3 .03
5 .24 .24 31 .38
7 .09
9 .15 17 .32 41
10 13 13 .30 .39
13 .20 .19 .29 .40
15 .14 .14 40 .54
17 .33 .34 .30 42
19 A2 A1 .33 .45
21 .13 .13 42 52
23 .20 .20 .35 40
25 .23 .23 .38 .49
26 .28 31 .34 .45
27 .02
29 .33 .33 .39 42
Alpha=.50 Alpha=.52 Alpha=.84
15I1tems 12 ltems 24 Iltems
dStandrdizedscae
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Table 3.3.3.1tem Analyses and ScaleReliabilitie s: Semantic Visual Scaleon the Analogy Test (N=439)

Item Corrected Rerun of Corrected I nformation-Processing
Number Iltem-Total Item-Total Corrected Item-Total
Correlation Correlation Correlation?
Total Screen Total Item
Views Response Tme
31 .20 .22 .33 .40
34 .19 .23 41 43
35 .16 .13 .40 42
37 14 17 40 .28
39 .24 .26 .39 .30
41 .16 .15 A7 42
44 .04
47 .06
50 .26 .28 .35 .36
51 .09
Alpha=.40 Alpha= .44 Alpha=.77
10 Items 7 Items 14 Items
dStandrdizedscae
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Table 3.3.4. Item Analysesand Scde Reliabilit ies: Non-Senantic Visual Scde on the
Analogy Test (N=439)

Corrected Rerun of Corrected I nformation-Processing
ltem Item-Total Item-Total Corrected Item-Total
Number Correlation Correlation Correlation®
Total Total Item
Screen Response Tme
Views
32 .25 .25 .56 .56
33 .26 .26 .61 57
36 .26 .26 .66 51
38 .26 .26 .52 .48
40 .40 .40 43 .49
42 41 41 .57 52
43 37 .37 .49 .54
45 .22 .22 .69 .69
46 .35 .35 .56 .60
48 .30 .30 .62 .61
49 .18 .18 .62 .66
52 .37 .37 .52 .52
53 .18 .18 .52 57
Alpha=.67 Alpha= .67 Alpha=.93
13Items 13 ltems 26 Items
dStandrdizedscae
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Table 3.3.5. Distribution of TestCompletion Timesfor the Analogy Test

Percentile Test Completion Time (Mi nutes)
Minimum 6.1
5 10.1
25" 14.9
50" 18.8
75" 24.3
95" 32.1
Maximum 35.6
Mean 19.8
SD 6.59

Table 3.3.6. Estimates d TestLength to IncreaseReliability of the Analogy Test

No. Items Needed for

Current Test Alpha =
TestPart No. Items Alpha .90 .80
Non-Samantic Visual 13 .67 59 26
Non-Samantic Words 9 44 102 46
Senantic Visud 6 42 76 34
Semantic Words 12 52 98 44
Total No. ltens 40 335 150
EstinatedTed Time 190minutes 85 minutes
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Table 3.3.7. Item Analysesand Scde Reliabilit ies: Non-Semantic
Word Scale on the Classification Test (N=427)

Item Corrected Item-
Number Total Correlation?
1 .03
4 .06
5 12
6 .07
8 .03
9 .03
13 .06
14 .07
16 .05
18 .00
21 .08
22 .05
Alpha=.10
12 ltems
dStandrdizedscae
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Table 3.3.8.1tem Analyses and ScaleReliabilities: Semantic Word Scaleon the Classification Test (N=427)

Item Corrected Rerun of Corrected I nformation-Pr ocessing
Number ltem-Total Item-Total Corrected Item-Total
Correlation Correlation Correlation®
Total Screen Total Item
Views Response Tme
2 .04
3 .21 .23 .48 .36
7 .20 .21 .40 .45
10 .22 .19 42 .40
11 .10 .13 .32 51
12 .16 .16 41 .45
15 .01
17 .22 .21 41 .48
19 .26 .28 .30 51
20 .28 .28 .20 .32
23 .22 .23 44 43
Alpha= .46 Alpha= .49 Alpha= .82
11 Items 9 Items 18 tems
dStandrdizedscae
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Table 3.3.9. Item Analysesand Scde Reliabilit ies: Non-Senantic Visual Scde on the

Classification Test (N=427)

Item Corrected Rerun of Corrected Inf ormation-Processing
Number ltem-Total Iltem-Total Correctedltem-Total
Correlation Correlation Corr elation®

Total Total Item
Screen ResponseTime
Views

24 .10 .10 .34 40

27 .09 10 A48 .60

28 .04

31 .23 24 A8 51

33 .03

36 .02

37 .10 13 .68 60

38 A7 .18 46 .52

39 15 14 .29 24

42 .10 .07 .49 51

43 A5 14 51 .53

45 15 17 41 46

46 .25 .25 52 41

Alpha=.36 Alpha=.40 Alpha= .87
13 tems 10 ltems 20 ltems
®Standardiedscore
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Table 3.3.10.Item Analysesand Scale Reliabilities: Semantic Visual Scaleon the Classification Test (N=427)

Item Corrected Rerun of Corrected Inf ormation-Processing
Number ltem-Total Iltem-Total Correctedltem-Total
Correlation Correlation Corr elation®
Total Total Item
Screen ResponseTime
Views
25 14 15 46 .35
26 .06
29 10
30 .05
32 .06
34 -.01
35 -.08
40 .05
41 A1 .09 51 44
44 13 A2 .37 41
Alpha=.18 Alpha=.23 Alpha= .69
10 Items 3 Items 6 Items
®Standardiedscore

®The alphawas higherexcluding this item.
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Table 3.3.11. Distribut ion of TestCompletion Times for the
Classification Test (N=427)

Test Completion Time

Percentile (Min utes)
Minimum 2.9
5 6.3
25" 9.6
50" 12.0
75" 15.8
o5" 21.7
Maximum 25.4
Mean 12.86
SD 4.69

Table 3.3.12.Estimatesof Ted Lengthto Increase Reliability of the Classification Test

No. Items Needed for

Current Test Alpha =
TestPart No.ltems  Alpha .90 .80
Non-Samantic Visual 10 .40 138 61
Senantic Visud 3 .23 92 41
Semantic Words 9 .50 83 37
Total No. ltens 22 313 139
EstinatedTed Time 138minutes 63 minutes
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Table 3.3.13. Planning/Thinking Ahead: Distrib ution of Total Number
Correct on the Letter Fadory Test (Form A) (N = 441)

Percentile Number of Attempts

Minimum 0
5h 35
25" 56
50" 67
75" 74
95" 80
Maximum 85

Mean 63.39

SD 14.64

Table 3.3.14. Distribut ion of Number of Inappropriate Attemptsto Place
a Boxin theLoading Area onthe Letter Factory T est (Form A) (N =441)

Percentile Numberof Attempts

Minimum 0
5 2
25" 7
50" 13
75" 25
95" 99
Maximum 448

Mean 26.78

SD 46.27
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Table 3.3.15.Recall from Interru ption (RIl) Score Analyseson the L etter Factory Test (Form A) (N = 405)

Pre-Interrupt ion Sequence Scores Pog-Interruption Sequene Scores Difference Scare (Pog-Pre)
No. of Items No. of Items
Within Within
Sequence Sequence Mean SD Composte Mean SD Mean SD
No.
4 16 14.5 1.49 16 13.7 2.08 -0.81 1.68
6 16 15.2 1.08 16 14.08 1.63 -1.12 1.57
8 20 19.15 1.65 20 17.69 2.49 -1.46 1.98
11 11 10.04 1.54 11 8.15 1.54 -1.89 1.76
Scak 63 58.89 4.57 63 53.62 5.87 -5.27 3.64
Statistics

Alpha=.10 4items
Alpha=.79 4items(seqeencescarey Alpha =.73 4items(sequacescorey (differerce scores)

Table 3.3.16. Planning/Thinking Ahead: Reliability Analysis on the Letter Factory Test(Form A)

(N = 405)
No. of Items Mean Corrected Alphaif
SequenceNo. Within For Each SequenceTotal Sequence

Sequence Sequence Correlation Deleted

2 9 2.81 .60 .85

3 7 3.60 .63 .85

4 13 7.20 .66 .84

6 13 7.80 .66 .84

7 8 4.89 .62 .85

8 12 6.39 .69 .84

11 9 3.37 .61 .85

Alpha=.86 7 items (conposike scores)

111



FIGURES AND TABLES

Table 3.3.17. Situational Awareness(SA) - Reliabilit y Analysis: Three Scdeson the L etter
Factory Ted (Form A) (N = 405)

Before Item
Deletion After Item Deletion
SequenceNo. Corrected Corrected Alphaif ltem
(Iltem No.) Item-Total Item-Total Deleted
Correlation Correlation

SAlLeve 1 2(1) 14 14 41
2(2) .25 24 .36

4(2) -.09

4(2) A7 21 .37

6(1) .15 .18 .38

6(2) .07

6(3) .18 .20 .38

6(4) A3 19 .38

8(1) .02

8(2) -12

8(3) .06

8(4) .10 A1 42
11(1) A7 A7 .39
11(2) .09

Alpha=.31 14itens Alpha=.42 8items

SALevel 2 1(1) .32 .33 .58
1(2) .30 .30 .58

1(3) .38 41 .55

1(4) .20 .23 .60

5(1) 31 .35 .57

5(2) .26 .26 .59

5(3) .01

5(4) -.03

9(2) 27 .28 .59

9(2) 31 .34 .57

9(3) .15 .15 .61

9(4) .04
10(1) -.01
10(2) .20 .18 .61
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10(3) A1 A2 .62
10(4) .09
Alpha=.53 16itens Alpha=.61 1litens
(Coninued)

Table 3.3.17. Situational Awareness(SA) - Reliability Analysis: Three Scdeson the L etter
Factory Ted (Form A) (N = 405) (Continued)

Before Item
Deletion After Item Deletion
SequenceNo. Corrected Corrected Alphaif ltem
(Iltem No.) Item-Total Item-Total Deleted
Correlation Correlation

SAlLevel 3 2(3) 21 A1 49
2(4) .05

3(1) .20 24 42

3(2) 21 .30 42

3(3) .24 .33 .38

34) .18 24 42

4(3) .04

4(4) .01

7(1) .07

7(2) .00

7(3) .07

7(4) .04
11(3) A1 A3 A7
11(4) A7 .26 42

Alpha=.32 14itens Alpha= .47 7items
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Table 3.3.18. Situational Awareness SA) - Reliakility Analysis: One Scaleon the Letter Factay Test
(Form A) (N =405)

Corrected Item-

Sﬁggrinﬁg\;o' Item Diffi culty c TotaI_ Al pSeIag;eI(tjem
orrelation
SAlLevd 1 2(1) 47 .08 .69
2(2) .33 .29 .67
4(2) .45 .23 .67
6(1) .40 A7 .68
6(3) A7 .27 .67
6(4) .49 .15 .68
8(4) .38 13 .68
11(1) .76 .20 .68
SAlLeve 2
1(1) .67 .27 .67
1(2) .62 .28 .67
1(3) .45 .38 .66
1(4) .46 A7 .68
5(1) .48 .34 .66
5(2) .45 .28 .67
9(2) .45 .29 .67
9(2) .35 .39 .66
9(3) A7 .16 .68
10(2) .61 .24 .67
10(3) .18 A1 .68
SAlLevd 3
2(3) .45 .23 .67
3(2) .36 .22 .67
3(2) .09 .25 .67
3(3) .62 .34 .66
3(4) .37 .18 .68
11(3) .14 A1 .68
11(4) 21 .10 .68

Note Scale Staistics Mean=10.87; SD=4.05 Alpha= .68 (26 itens)
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Table 3.3.19. Planning/Thinking Ahead: Distrib ution of Total Number
Correct on the Letter Factory Test (Form B) (N =217)

Percentile Number of Attempts

Minimum 0
5 16
25" 28
50" 33
75" 36
o5" 38
Maximum 40

Mean 30.77

SD 7.29

Table 3.3.20. Distribut ion of Number of Inappropriate Attempts to Place
aBoxintheLoading Area onthe Letter Factory T est (Form B) (N =217)

Percentile Number of Attempts

Minimum 0
5 0
25" 2
50" 5
75" 13
95" 54
Maximum 135

Mean 13.09

SD 20.73
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Table 3.3.21. Tests o Performance DifferencesBetweenLFT and Retes LFT (N = 184)
LFT MeanScare

Variable Test Retes R t-value
Planring & Thinking Ahead 20.72 22.42 763 3.25"°
Situatond Awarenes 4.70 4,75 .508 0.30

F*

" p<.001

Table 3.3.22. Distribut ion of TestCompletion Times for the
Letter Factory Ted (N = 405)

Percentile Test Completion Time
(Min utes)
Minimum 31.0
5 41.0
25" 46.4
50" 50.9
75" 55.8
95" 64.9
Maximum 107.3
Mean 51.77
SD 7.63

Table 3.3.23. Proposed Sequencd.ength and Number of Situational Awareness tems for the
Letter Factory Ted

Number SA ltems

Sequencd_ength
(Min utes) Number Levell Level2 Level3
0.5 6 24
2.5 12 24 2

Note.Theserecommendedsequertes wald provideatest time of 45 minutes (nat indudinginstructiong basdon our expeienceon the current
LFT.
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Table 3.3.24.Distribution of Number Correct Scoreson the Scan Test

(N = 429)
Percentile Number Corred Scores
Minimum 22

5 77
25" 120
50" 128
75" 136
g5" 146

Maximum 158
Mean 123.73
SD 21.78

Table 3.3.25. Scaming: Reliahility Analyses on the Scan Test

With Change Items’ With out Change Items’ With out Any Part of Changeltems
Alpha Alpha
Sequence No.ltems Alpha No. ltems Actual Expected No. Items Actual Expected
T1 61 .88 51 .88 .86 41 .89 .83
T2 63 .84 54 .87 .87 45 .85 .79
T3 61 .84 53 .84 .82 45 .83 79
T4 54 .88 45 .87 .85 35 .86 .80
°N =151
°N =429

“Expeded aphaswere calculated usingthe Speaman-Brown Formulato stegp downreliahilities based on aredu@dnunber
of “like” items.
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Table 3.3.26.Distri bution of Ted Completion Times for the Scan Test (N = 429)

Percentile Test Completion Time (Minutes)
Minimum 13.57
5 14.45
25" 15.58
50" 16.85
75" 17.93
o5" 19.87
Maximum 25.50
Mean 16.92
SD 1.75

Table 3.3.27. Reliabilit y Analyses m the Three Parts o the Planes Test

No. ItemsWith
Test Section No. Items No. Examinee$ Item-thaI Alpha
Correlations
<.100
Partl 48 297 8 .76
Part2 48 314 0 .84
Part3 96 103 24 .80

®This is the numbermeetingall inclusion criteria and having data for al items.

Table 3.3.28. Distribut ion of TestCompletion Times for the PlanesTest

Percentile Test Completion Time (Minutes)
Minimum 14.1
5 20.0
25" 25.0
50" 28.3
75" 30.6
o5" 34.6
Maximum 39.5
Mean 27.73
SD 4.42
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Table 3.3.29. Generdlizabilty Analysesand Rdiability Edimates

Vari ance Components error Reliabilitieswith number of trials=
Variable Trias T(ria) G(roup) T*G SN(G) SSNFT 1 2 3 4 5 6 7 8
Air Traffic Scenaios Tes

SEPXKILL P1-2T1-4 13243 5.00 235 124.66 632.21 0.16 0.28 0.37 0.44 0.50 0.4 0.58 0.61
P2, T1-4 118.18 34 286 118.65 612.46 0.16 0.28 0.37 0.44 0.49 0.4 0.58 0.61
T1-T4 115.88 5.74 4.40 97.60 546.17 0.15 0.26 0.3 0.42 0.47 0.52 0.56 0.59
T2-T4 136.43 4.10 8.80 106.67 42551 0.20 0.33 0.43 0.50 0.56 0.60 0.64 0.67
T3T4 0.00 1057 5.85 22297 207.59 052 0.63 0.76 0.81 0.84 0.87 0.88 0.90

PRCXILL  P1-2T1-4 1284 393 0.00 26724 34324 044 0.61 0.70 0.76 0.80 0.82 0.84 0.86
P2, T1-4 9.45 182 0.00 292.95 257.54 053 0.69 0.77 0.82 0.85 0.87 0.89 0.9
T1-T4 8A 161 0.02 312.14 194.76 0.62 0.76 0.83 0.87 0.89 091 0.92 0.93
T2-T4 9.16 0.53 0.00 270.96 17184 0.61 0.76 0.83 0.86 0.89 0.90 0.92 0.93
T3T4 5.69 0.15 0.00 242.15 119.67 0.67 0.80 0.86 0.89 0.91 0.92 0.93 0

EFFNCYA  P1-2T14 190.92 0.00 0.58 200.71 264.65 043 0.60 0.9 0.75 0.79 0.82 0.84 0.86
P2, T1-4 9330 0.00 0.84 21522 23949 047 0.64 0.73 0.78 0.82 0.84 0.86 0.88
T1-T4 95.33 0.00 220 18942 15617 0.55 0.71 0.78 0.83 0.86 0.88 0.89 091
T2-T4 134.88 0.00 328 210.56 15853 057 0.73 0.80 0.84 0.87 0.89 0.90 091
T3-T4 5055 0.00 485 26142 16373 0.61 0.76 0.83 0.86 0.89 091 0.92 0.93

EFFNCYB P1-2T1-4 3.96 0.10 019 5349 10438 034 051 0.61 0.67 0.72 0.75 0.78 0.80
P2, T1-4 377 0.00 0.25 63.64 87.20 042 0.59 0.9 0.74 0.78 0.81 0.84 0.85
T1-T4 513 0.00 0.02 84.13 73.87 053 0.9 0.77 0.82 0.85 0.87 0.89 0.90
T2-T4 6.79 0.00 0.2 100.32 69.45 0.59 0.74 0.81 0.85 0.83 0.90 0.91 0.92
T3-T4 1213 0.00 0.00 14224 5740 071 0.83 0.88 091 093 094 0.95 0.95

Time Wall/Patter n Recognition Test

PRACCY T1-T3 0.36 251 0.51 84.27 39.85 0.68 0.81 0.86 0.89 0.91 0.93 0.4 0
T2-T3 0.19 404 0.17 R34 35.03 0.72 0% 0.89 0.91 0.93 0.9 0.9 0.95

PRSPEED T1-T3 10.77 176 0.32 6559 27.05 0.71 0.83 0.88 091 0.92 094 0.4 0.95
T2-T3 359 221 0.46 80.35 2240 0.78 0.83 0.91 0.93 0.95 0.9 0.96 0.97

TWACCY T1-T3 2.86 0.33 177 52.78 4820 052 0.69 0.77 0.81 0.85 0.87 0.88 0.90
T2-T3 0.87 1in 0.00 59.61 4134 0.59 0.74 0.81 0.85 0.83 0.90 0.91 0.92

119






FIGURES AND TABLES

Table 3.3.30. Correlation of Alternative ATST Composites with End-of-Day Retest M easure

Correlation with Rete$ Measire:

Composite SEPSKLL PRCSKLL EFFNCYA EFFNCYB
SEPX1-6 0.08 045 0.16 -0.10
SEPXK2-6 0.14 040 0.16 -0.16
SEPXK3-6 0.23 0.37 0.19 -0.09
SEPX4-6 021 0.33 0.14 -0.01
SEPX5-6 0.37 0.19 0.25 0.10
SEPX6 0.38 0.15 021 0.08
SEPSKWT 0.26 0.31 0.21 0.02
PRCSK1-6 0.17 0.64 0.20 -0.03
PRCSK2-6 0.18 0.71 0.18 -0.11
PRCSK3-6 0.18 0.75 021 -0.14
PRCSK4-6 0.16 0.76 0.18 -0.16
PRCSK5-6 0.14 0.77 0.10 -0.20
PRCSK6 0.17 0.76 011 -0.23
PRCSKWT 0.18 0.77 0.20 -0.18
EFFNA1-6 0.09 040 0.59 021
EFFNA2-6 0.08 0.34 0.64 0.22
EFFNA3-6 0.10 0.27 067 0.22
EFFNA4-6 0.09 0.24 0.69 0.22
EFFNAS-6 0.13 0.19 0.73 0.27
EFFNCAG 0.17 0.16 0.71 0.18
EFFNAWT 0.10 0.24 0.73 0.24
EFFNB1-6 -0.07 -0.14 0.31 0.46
EFFNB2-6 -0.07 -0.22 0.35 054
EFFNB3-6 -0.09 -0.23 0.38 0.60
EFFNB4-6 -0.11 -0.18 0.37 061
EFFNB5-6 -0.16 -0.23 0.26 0.63
EFFNCB6 -0.18 -0.21 0.24 0.61
EFFNBWT -0.14 -0.21 0.33 0.64

Correlationwith Reted Measire:

Composite PRACCA4 PRSPD4 TWACC4
PRACC1-3 0.37 -0.03 0.09
PRACC2-3 0.41 -0.08 0.12
PRACC3 0.47 -0.13 0.12
PRACCWT 0.28 -0.12 0.13
PRSPD1-3 -0.12 0.58 0.08
PRSHD2-3 -0.19 0.55 0.06
PRSPD3 -0.15 0.51 0.06
PRSPDWT -0.16 0.67 0.11
TWACCI1-3 0.21 -0.01 0.50
TWACC2-3 0.22 -0.04 0.49
TWACC3 0.08 -0.02 0.43
TWACCWT 0.18 -0.07 0.52
Note:

SETSKILL - Avoiding separation errorgcrashes
PRCSKILL - Avoiding procedural errors

EFFNCA - % reacling destination

EFFNCB - Speedin reacling dedination

PRACCY - % correctpattem classificaitons

PRSPD - Speedin making correctpattem judgments
TWACCY - Neanessto theTime Wall

XXXXXXm-n - Meanover trials m through n for xxxxxx
XXXXXXWT - Weighted mean over trials for xxxxxx
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Table 3.3.31.Time Distri butions for Current Tests

FIGURES AND TABLES

(Basedon Cases Completing All Trials)

Instruction Time Total Time
Test
5 M edian o5h 5 M edian o5h
AT 2.5 55 9.5 88.6 91.7 97.0
TW 1.1 2.8 4.8 20.8 24.8 29.9
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