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MnA.TCTC would begin retUming about $1.45 in avoided costs and savings to the agency for every $1 invested by 
FY1998-2001, even with continued FM &nanciaJ suppon. However, with a muimum capacity of about 100 
graduares per year, the MnATCTC cm provide only a small fraction of the FM controller workforce. In summary, 
this mluation found that the MnA.TCTC program appears to be acbiering i.3 stated goals. 
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EXECUTIVE SUMMARY 

This fl:.t summative evaluation of the Coll.te 
Training Initiative for Air Traffic Control Specialists 
(CTI/ATCS) focused on the progrm of Minnesota 
Air Traffic Control Training Center (MnATCTC) 
graduates in en route field training. The evaluation 
was framed by two questions: 

• How are MnATCTC program graduates pH,gtes.. 
ing in en route field training relative to ac:omparuon 
group of FAA.Academy graduates? 

• What are the cosu and benefits of the MnATCTC 
pi:ogram for the Federal Aviation Administration 
(FAA)? 

Method 

The evaluation compared 136 MnATCTC gradu
ates hired be~ 1990 .and 1993 with 157 FAA 
Academy graduates who entered en route field train
ing in May and June 1991. The group1 were com
pared Oil 4 measures: 

•D~ 
• Prop:ss inen routeficld trainingadirsr asdgneden 

route facilities 
• Attrition &om first assigned en route facilities 
• Performance ratings at first assigned en route 

facilities 

Supervisory, on-the-job training instruc:tor (OJT-
1), and self-evaluations were collected in spring 1994 
by mail. Field training and attrition measures were 
extracted from FAA and Civil Aeromedical Institute 
(CAMI) databases in June 1995. 

Direct and indirect costs associated with the 
MnATCTC program were estimated and projected 
through theyeat2003 to compare per-hire costs with 
FAA Academy per-controller costs. Four classes of 
monetary bene6ts to the agency were identified: (I) 
avoided screening costs; (2) avoided Academy train-

vii 

ing costs; (3) avoided performance verification (PV) 
costs; and (4) savings from reduced time-to-FPL for 
MnATCTC graduates. Program benefits were esti
mated and projected through the year 2003 to con
duct a bene6t-to-cost analysis for the MnATCTC 
program as a model for future CTI/ATCS cost- . 
bene6t analyses. 

Results 

Dmnity 
_ There were significantly more women in the 
MnATCTC group (40%) than in the FAA Academy 
sample (17%). There was no difference in the repre
sentation of minorities. 

Field tnioiag piogra, 

Tniniogpllae,. MnATCTCgraduatudidbetter 
on six measures of training performance, relative to 

historical facility averages: number of days to com
plete PHAsE VII; number of days to complete PlwE 
IX (raw and adjusted for the number of sectors for 
which training was provided); number of days in 
PiwE X (raw and adjusted for number of sectors for 
which training was provided}; and number of days in 
PHAsE XI. FAA Academy graduates did better than 
MnAT~TC graduates on three measures of training 
performance, relative to historical hcility averages: 
indicator of performance (IP) ratings in PHASE VI; 
number of days in Pa,.si; VIII; and number ofholll'I 
ofon-the-jobtraining{OJT),adjustcdfornumberof 
sectors, in PHAsE X. 

T-etoFPLJust23oftheMnATCI'Cgraduates 
(17%} had reached FPL at the first assigned 6dd 
&cilityas of June 1995, in contrast to 108 of the FAA 
Academy graduates (68.8%). There was no signifi
cant difference in the average times to FPL between 
the groups. Survival analysis found no significant 
differences between the groups in accession to FPL 
overtime. 



Attrition 
Ten developmentals had attrited at the fint as

signed facility from the MnA TCfC group, com
pared with six FAAAcademygraduates. The attrition 
rates were not statistically different. Significantly 
more MnATCTC graduates (N = 7) had changed 
facilities or options than FAAAcademygraduates (N = 
I; Z ,. 1.99, I s .OS). No significant differences 

· between groups in attrition over time were found by 
aurvivalanalysis. · 

Pcrformuce ratings 
Supervisors rated conuollers on items represent

ing five dimensions: (a) technical skill; (b) technical 
knowledge; (c) teamwork; (d) degree to which the 
~u.\-•cceptcd by othen in the fa.dlity; 
and (e) global assessment of potential to succeed in 
the ATCS occupation. MnATCTC graduates were 
rated significantly lower than FAA Academy gradu
ates on all five dimensions. In particular, the aenge 
rating on potential to succeed in the occupation of 81 
for MnATCTCgraduateswas significantly lower than 
the average n.ting of 86 for FAA Academy graduates 
(on a 40 to 100 scale). 

Controllers completed a self-evaluation using the 
,ame instnilllent as supervisors. MnATCTC gradu
ates rated themselves significantly lower on team

work, technical skill, technical knowledge, and 
potential to 1uccccd in the ATCS occupation than 
did FAA Academy graduates. MnATCTC graduates 
also felt significantly less wcll accepted at the facility 
than FAA Academy graduates. 

Program co,t1 and bcne&u 
The comparison of MnATCTC per-hire costs 

with FAA Academy per controller costs found that 
the MnATCTC per-hire costs would be equal to or 
less than FAA Academy per controller costs by the 
FY1998-2000 timeframe. 

The benefit-to-cost analysis found that the 
MnATCTC program would begin returning a dollar 
or more for cvety dollar invested in the program by 
the FY1998-2000 timcframc, given current hiring 
projections, even with continued FAA financial sup
pon of about $1.S million per year to produce 100 
new graduates each year. 

Ca~ nlatm to projected 4cmaacl 
TheMnATCTChasamuimumcapacity,accord

ingto Congressional testimony by the program direc
tor, of producing 100 graduates per year with a 
continuing financial subsidy from the FM. Analysis 
of currcntATCS workforce demographics 1uggests a 
much larger hiring demand after the tum of the 
«ntuty. ltis unlikely, therefore, thattheMn-.TCTC 
can supply more than a ,mall fraction of FAA 
workforce requirements. 

viii 

C.Onclusiom 

Overall, the MnATCTC program appears to be 
meetingmostofitsstatcd objecmes. TheMnATCTC 
is contributing to ~ency diversity goals for women, 
but not minorities. The progress of MnATCTC 
graduates through field training is essentially no 
different than the progress of FAA Academy gradu
ates. MnATCTC were rated signi6cantly lower on 
five job performance dimensions than FM Academy 
graduates. MnATCTC appears to be able to produce 
new controllers on a cost-competitive basis with the 
FM Academy. FAA benefits accruing largely from 
avoided FAA Academy training costs are not likely to 

balance cumulative program costs in the near-term 
(FY1997-2000).0vcrthelongerterm,however,accrued 
FAA benefits maybegreaterthan cumulativecosts,even 
with continued FAA financial suppon. Alternative ~p
proachcs that require little or no agency investment in 
and suppon of external training infrastructure at the 
cost of internal training capacity may yield greater ratcs
of-retum, as well as satisfy larger proportions of the 
agency's future wotkfurcc requirements. 



SUMMATJVE EvALUATION OF THE Col.UGIAlEDwNING 1NritAnw 
FOil Alll 1iwinc CoNTllOL SPEaALISTS PitoGRAM: 

PltoGRm OF MINNEsoTA .Alll 1'RAFFic CoNTllOL 'IiwNING Cmmm 
Glw>UATU IN EN RoUI'E FIELD TtwNING 

INTR.ODUCTION 

Comprchensi"-c reviews of the Federal Aviation 
Administration (FM) air uaffi~ control specialist 
(ATCS) recruiting, ,election, and training programs 
completed in the late 1980s (Schultz & Manhall
Mies, 1988;Meansetal., 198B;NordiemNEP,lnc., 
1988) recommended thattheagencyndymotehemly 
on die technical training 4pertise available through 
iwo- and four-year colleges and universities. In re
sponse to those studies, theFMdeveloped theF/ipt 
Pflm for _Tr•mitlt(FliptP/a; OfficeofTnining•iul 
Higher Education, 1989) in which the development 
of pre-hire cont111.l1er r.rawng ar the coJJege and/or 
university level was identified as a spec:i6.c initiative 
(p. 28): 

Pre-hire training atthe callege and~ lm:l 
will ptOYide an ec:.onomical new-ofhigldyquali
&d mcl llllltmtm.Air Tnflic Conuol Spedalists To 
tat mis co..cept. a trial Air Tn&ic Conuol (ATQ 
uainingprogmnwill beconclucted Aunnasicy-1-d 
pilot pmgram. in which one kunched canuollas will 
cam uoclergn.duace clegtees and tecei¥C me cqumleot 
of the PM.&ademy's clnelopmcnal tniningwrill be 
ioitiaudin 1989. Ifbiudbydic~. thaecoouol
lerswill enter die FAA.uainiogsyscem atan adTmaed 
left!. The agency ,rill expand •his progmn to other 
universities and colleges if the apai-..tal program is 
aua:essful. 

hop- j,ap1-llldoa 
Implementation of this concept began in 1989, 

with approval and funding for two programs: the 
Minnesota Air Traffic Control Training Center 
(MnATCTC), as administered by the Mid-America 
Amtion Jlesolll'Ce Consonium, Eden Pniri~ Mm
nesou; and Hampton U1uveuity, Hampton, Vu
ginia. The program was subsequently expanded under 
the direction of the Higher Education and.Advanced 
TechnologyStaff(AHT-30), culminating ii\ the 1991 
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FM Order 3120.26. The order formally established 
the Collegiate Initiative for Air Traffic Control Spe
cialisa (CTI/ATCS) as a tcSt program and provided 
for the ,election of participating educational institu
tions. By 1992, 6vcinstirutioos were participating in 
the CTI/ATCS program: 

•ThcMinncsotaAirTiafficControlTrainingCen- · 
ter {MoATCTC), Edeo Prairie, Minnesota, as 
administerccl by the Mid-America Aviatioo Re
source Consortium (MARC}; 

• Hampton University (HU), Hamptoo, Vuginia; 
•Community College ofBeaver County (CCBC), 

MoMCII., Peoosyh,ania; 
• U.mnnityofNonhDalcota(UND}, Gn,ulForb, 
North Daltou; and 

• University of Alasb at Anchorage (UM). An
chorage, Alasb. 

However, full unplemeotation of the program 
coincided with a significant downturn in ATCS 
biting requiremcou in 1992 and 1993 (Morrisoo, 
Forohui.&Broach, 1996),resultioginalowertateof 
biting of CTI/ATCS program pd11ar.es thao had 
been. e:apectcd. The Office of the Inspector Geoeral 
for the Department of Transportatioo (DOT/IGf 
cooducted an audit of FAA higher education pro
grams at abow: thc ~ timc. ThatDOT/IG (1993. 
p. 14-15) recommended that the FM discontinue 
future funding for the CTI/ATCS program and ad
'Yisethcappropriatecongcessional committtes of the 
program's limited success, absence of hiring oppor
tumties for prognm graduates, and intention to 
recommend discontinuance of the program. How
ever, die FAA formally clisagrccd with the DOT/IG 
recommendations on theCTI/ATCS program, pend
mgan ev.aluarion of the Jong-nmge reauitmentnccd 
for air traffic cootrol specialists. MoteOVer, at the 
time of the DOT/IG audit, only a few (61) CTI/ 

_ ATCS program graduates had been hired by the FM 
&om the MoATCTC program. Since that date, the 



number of graduates from MnATCTC and other 
participating .institutions hired by the FAA has in
aeawi substantially (Table 1), ptovidini a larger 
sample to support an empirically bar.eel summative 
evaluation. As shown in Table 1, the largest number 
ofCTI/ATCS graduates hired by the FAA has come 
from the MnATCTC program. In addition, the 
MnATCTC program has been a subject in budget 
negotiations between the Congress and the FAAsince 
FY94. Therefore, this report focuses specifically on 
the MnA TCTC program in an empirical evaluation 
of goal attainment relative to agency hiring require
ments, costs, and benefits. 

Effluation cleaign 
Evaluations can be broadly categomed into three 

classes, based on the primary focus of the research: (a) 
program conceptualization; (b) program implementa
tion; and (c) program utility (Rossi & Freeman, 1985). 
The formative evaluation conducted in fiscal year 1993 
(Morrison, Fotohui, & Broach, 1996} concentrated on 
program implementation at each of the five participat
ing educational institutions. That evaluation specifi
cally addressed the dcgrcc of innovation that the five 
participating institutions dcmonstmed with tcgani to 
dieir (a) KCruiting activities, (b) selection procedures, 
and (c) training methods. Overall, the participating 
institutions, indudi!ll MnATCTC, had developed re
cruiting, selection, and training methodologies and 
technologies that differed substantially from those used 
by the FAA. This summativc evaluation addresses out-

comes, with particular attention to the MnATCTC 
program. MnATCTC graduate diversity and perfor
mance in field &cilityuainingis compared with that of 
a control group of FAA Academy graduates. 

It should be noted that the control group in this 
evaluation is not strictly equivalent to the • experi
mental• group of MnATCTC graduates. For ex
ample, the control group is not drawn &om the same 
en route facilities to which MnA TCTC graduates 
were assigned (Table 2). A third of the MnATCTC 
graduates were assigned to the Minneapolis Air Route 
Traffic Control Center (ARTCC); another 20%were 
assigned to the Oakland ARTCC. In contrast, the 
control group of FAA Academy graduates were scat
tered across 20 of 23 en route centers (excluding 
Guam). Nor is the control group matched to the 
MnATCTC graduates in terms .>fhiringdates (Table 
3). The control group entered field training in mid-
1991, while the MnATCTC graduates entered ser
vice &om late 1991 through 1993. As a consequence, 
the control group had been at the first assigned en 
route facility an average of 38 months (SD= 11.3 
months), compared with 28 months (SD = 9.32 
months} for the MnATCTC graduates (F (1,291) = 
71.to, p s .001}, » of Ju= 1995. 'l'huefote, t1tt 
research design can be characterized as a post-treat
ment comparison with a non-equivalent control 
group, which is considered a relatively •weak• design 
in terms of controls for validity and generalizability 
(Campbell &: Cook, 1976). However, this design 
does provide at least some objective data as the basis 

Table 1, CTVATCS Hiring by fiscal year and participating institution• 

Participating Institution 

FY MnATCTC HU CCBC UNO UAA Total 

88-gob 3 3 
91 26 10 36 
92 19 2 21 
93 78 18 96 
94 40 1 0 7 5 53 
95 30 14 35 1 80 
96 17 6 6 29 
Total 193 32 74 7 12 318 
Notes: 8Data provided by Aviation Careers Examining DMslon (AMH-300) 

bFY88-90 CCBC Cooperative Education Program graduates counted as 
CTVATCS hires 
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Table 2. Air Route Traffic Control Center (ARTCC) assignments by prograrn 

MnATCTC FAA.Academy 

FACIO Name N 

ZAB Albuquerque 
ZAN Anchorage 7 
ZAU Chicago 
'ZBN Boston 
ZDC Washington 1 
'ZDV Denver 
ZFW FortWorth 5 
ZHN Honolulu 
ZHU Houalon 
ZID lnclanap0fi8 5 
ZJX Jacksanvllle 1 
ZKC KanaasCity 18 
ZIA LoeAngalee 2 
ZLC Salt Lake City 1 
ZMA Marni 
ZME Memphis 3 
2MP Mnneapolis 46 
'ZN( New York City 
'ZOA 0alclancl 
ZOB Cleveland 
ZSE S~attle 
zsu San Juan CERAP 
ZTL Atlanta 

for asse,:sing MnATCTC program goal attainment, 
.. ~su. and benefits relative to the known standard of 

FAA Academy graduates. 
Goals, cosu, and benefits should be operationally 

de6n.ed in evaluation research such as this study 
(Bloom, 1967; Rossi & Freeman, 1985). Specific 
operationally-de6nedcriteriaforthesummativeevalu
ation of the MnATCTC program relative to tradi
tionally hired and trained FAA Academy graduares 
included (a) increased employee diversity, (b) im
proved employee performance as represented by in
muttar, self, andsupervisorevaluations, (c) reduction 
in time for graduates of these programs w complete 
the ATCS 6eld training sequence, and (d) reduction 
of attrition during fidd training among MnATCTC 
graduares. The latter two operational criteria, along 
with specific incurred and avoided costs associated 
with the program, provide a basis for assessing rhc 
relative benefits of the initiative. 

2 
1 

1 
8 

% 

5.1 

0.7 

3.7 

3.7 
0.7 

13.2 
1.9 
0.7 

2.2 
33.8 

1.5 
0.6 

0.7 
4.4 

N 

9 

10 
2 
8 

11 
12 
2 

11 
7 
8 

3 
7 

15 
16 
11 
12 
Z1 
11 
9 
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METHOD 

Sample 

% 

5.7 

6.4 
1.3 
5.1 
8.1 
7.6 
1.3 
7.0 
4.5 
5.1 

1.5 
4.5 
9.6 

10.2 
7.0 
7.6 

19.9 
7.0 
5.7 

1.9 

Two groups of controllen were identified as the 
sample for this evaluation: 136 MnATCTC gradu
atCS hired by the FAA between 1991 and 1993 (see 
Table3 for hiring dates), and the 157FAAAcadcmy 
graduates (•FAA Academy") that entered en roure 
ATCSficlduaininginMayandJune1991. TheFAA 
Academy graduates included pcnons who had par
ticipared in the development and wlidation of the 
FAA'sATCS Pre-Training Screen (Broach&Brecbt
Clark, 1994). Facility..-signm"'lts and hiring dates 
byprogmmarepresentedin Tables2and3. Theoverall 
demogmphic c:hancteristics by program are desaibed 
in Tables 4 (minori:y scams and gender) and 5 (Equal 
Employment Opportunity (EEO) subgroups). 



Table 3. Facility reporting dates by program 

MnATCTC FAAAcademy 

Reporting Date N % N % 
May1991 
June1991 
September 1991 
November 1991 
March1992 
Aprll 1992 
May1992 
November 1992 
January 1993 
February 1993 
March1993 
Aprll 1993 
May1993 
June1993 
July1993 
October 1993 
November 1993 
December 1993 
January 1994 

15 
11 
16 

1 
3 
2 

27 
3 

11 
2 

12 
11 
2 
1 

10 
6 
3 

11.0 
8.1 

11.8 
0.7 
2.2 
1.4 

19.9 
2.2 
8.1 
1.5 
8.8 
8.0 
1.5 
0.7 
7.3 
4.4 
2.2 

72 45.9 
83 52.9 

2 1.2 

Table 4. Minority status and gender devaluation sample 

MnATCTC 

Characteristic N % 

Nonmlnorlty 111 81.4% 
Minority 12 8.8% 
M"ISSlng 13 3.7% 

Male 82 60.3% 
Female 54 39.7% 
Missing 

Meanra 
Dependent ~les, representing the criteria for 

this summative evaluation, included (a} representa
tion by EEO· group, (b) rate of progress in field 
training. (c)amition&om en route field training, (d} 
on-the-job training instructor (OJTI), self, and su
pervisor ratings of fidd performance, and (e} 
MnATCTC program cost1 and benefits. 

FAAAcademy Total 

N % N % 
Minority status 
136 86.6% 247 84.S°/4 
21 13.4% 33 11.3% 

13 4.4% 
Gender 

130 82.8% 212 72.4% 
27 17.2% 81 27.6% 

Training progress 
One means of achieving the goal of safe, orderly, 

and efficient operation of the National Airspace 
System is to ensure that the persons directing air 
traffic have reached the full performance level (FPL). 
FPL controllers arc the backbone of the controller 
workforce, as they arc responsible on a moment-to
moment basis for the safe, orderly, and expeditious 



&ow of air traffic through the National Airspace 
System. Development of FPL skills and knowledge 
requires extended, intensive, and expensive formal 
and on-the-job training for trainee ("developmen
ta1•) controllers. The training averages three years in 
en route centers (Manning, Della Rocco, &: Bryant, 
1989). This extended field training represents a sig
nificant agency Clepense direcdy proportionate to the 
time S!)Cnt in training. For example, the Air Traffic 
Training Work Group (ATI'WG; 1991a) in a com
prehensive review of ATCS training i,rograms, esti
mated field training costs at about $131,739 per en 
route controller over a 36-mon.th interval. Innovative 
programs such as those offered at MnATCTC have 
the potential to reduce overall training times, thereby 
reducing the agency's costs. Similarly, attrition &om 
the field training sequence represents a lost invest
ment for the agency. Reductions in attrition ntes, 
therefore, translate directly into cost savings. 

Performance ratings 
Ewluations of technical skill, knowledge, and 

teamwork provicleadditional information about core 
job performance not available in the training progress 
or attrition measures. Core technical job perfor
mance may be thought of as the product of knowl
edge, skill, and motivation (Campbell, 1990; 
Campbell, McCloy, Oppler, &: Sager, 1993). Items 
to assess individual technical knowledge and skill 
were adapted directly &om the existing instruments 
used for over-the-shoulder evaluation of technical 
performance (FAA Form 3120-25). Teamwork is a 
dimension of controller training and job perfor
mance that has become a recent focus of concern (Air 
Traffic Training Workgroup, 199la,b; E. L. Hamm 
&: Aasociates, Inc., &: Hampton University, 1990; 

Hartel&: Hartel, 1995; Newcomb &Jerome, 1994; 
Seamster, Cannon, Pierce, &:Redding, 1992; Sherman 
&: Helmreich, 1993). For example, teamwork was 
incorporated as an explicit evaluation dimension in 
the post-training performance verification process 
(Performance Verification Division, undated). Items 
representing teamwork in the evaluation instrument 
were based on a review of the teamwork and interper
sonal skills literature with reference to air traffic 
control job analysis information (Swk. 1994). 

In addition, concerns were raised by participating 
institutions that the degree to which a CTl graduate 
was accepted in the facility by co-workers, instruc
tors, and management might influence OJT assign
nients, training, and perceptions of performance. 
Items were included, therefore, in the performance 
rating, to represent the degree to which the ratee felt 
or was perceived u being accepted in the wodq,Jace. 
Finally, a global subjective assessment of the ratee's 
potential to succeed in the ATCS occupation was 
incorporated into the performance rating instrument. 
Three parallel versions of the instrument were devel
oped for first line supervisors, OJT instructors, and 
incumbent controllers. A sample of the OJT instruc
tor, controller, and supervisor evaluation forms and 
associated cover letten are provided in Appendix A. 

Benefits and costs 
The training and survey data described above 

provide information about the degree to which the 
MnATCTC is meeting its program objectives, in 
terms of the progress and performance of program 
graduates, in comparison with controllers entering 
the occupation through the FAA.Academy program. 
While knowledge, both of the manner in which a 
program such as the Minnesota program has been 

Table 5. Representation of equal employment opportunity (EEO) groups 

MnATCTC FAAAcademy Total 

Characteiistic N % N % N % 
Nonmlnority Male 66 48.5% 111 70.7% 177 60.4% 
Nonminority 45 33.1% 25 15.9% 70 23.9% 
Female 
Minority Male 9 6.6% 19 12.1% 28 9.61' 
Minority Female 3 2.2% 2 1.3% 5 1.7% 
Missing 13 9.6% 13 4.4% 

5 



implemented, and of iu outcomes, is indispensable 
to program managers, stakeholders, and policymakers, 
it is just as critical in the evaluation process to provide 
information about cons relative to benefiu (Rossi&: 
Freeman, 1985). Inputs to the program and out
comes are measured in monetary terms in cost-ben
efitanalysestosupponprogramevaluation. Therefore, 
the final step in the evaluation was to develop a 
framework for measuring the cons associated with 
and benefits accruing from the CTI/ATCS program. 
That framework was then applied to the evaluation of 
the MnATCTC program as a model for future cost
benefit evaluations for each institution panicipating 
in the overall CTI/ATCS program. 

Pmcedue 

Field uainiag progress data collection 
Field training data for both samples were extracted 

&om the CivilAeromedicallnstituteATCS Training 
Tracking (TRACKING) database. This database was 
maintained under the FAAATCS National Training 
Tracking Program order (FAA Order3120.22A;FM, 
1985) through June 1995. The phases of trainingtre 
described in Table 6, based on the 1988 En Route 
Instructional Program Guide (IPG; FAA, 1988). 
There are variations allowed in the training phases, 
based on local facility requirements, as noted in 
Table 6. For example, PHAsE VII (PRmMINARY RA
DAR-AssoclATEo/NoNRADAll CoNTROL TIWNINGAND 

AsslsTANT CoNTRoLLEJt DUTIES} is conducted in the 
classroom for up to 8 weeks (40 days}. The wriation 
named PHAsE Vim adds 15 nonradar familiarization 
problems in the facility dynamic simulation tabora
toty ("DYSIM") to the classroom instruction. Other 
phases with wriations include PHAsE VID (3 wria
tions, differing in the total number and mix of 
nonradar and radar problems run in the DYSIM), 
PHAsEXI (2 variations, differing in the total number 
of hours and DYSIM radar problems), and PHAsE 
XIII (2 variations, differing in the total number of 
OJT hours allowed per sector). The sequences of 
phases and their variations (known as a •tracks• or 
curricula) taken by each controller, are summarized 
in Table 7. The majority of both MnATCTC and 
FAA Academy graduates followed either what is 
known as the "B-trae1c• (substituting phases Vim, 
VIIm, XIB, and XIIm for the standard phases VII, 
VID, XI, and XIII), or what is called the • AB Stan
dard" track, with phases VIDA and XIB in place of 
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the standard phase VIII and XI. A majority of the 
MnATCTC (53.7%) graduates followed the AB
Standard track, with a substantial minority (23.5%) 
following the B-track. In comparison, a plurality of 
FAA Academy graduates (42.0%) pursued the B
Track, with another 42.7% following the AB-Stan
dard curriculum. Over.ill, despite the differences in 
facility assignments, the curricular tracks followed by 
graduates from the two programs (Academy, 
MnATCTC) are reasonably similar. 

Training data available included the number of 
days spent in each phase of training, hours of on-the
job training (OJT) taken in each phase, and the 
overall raring of performance in that phase on a 1 
(lowest 10% of controllers observed) to 6 (top 10% 
of all controllers observed) scale. The availability of 
data for subjects in each phaseof trainingwasentirdy 
dependent upon the timeliness of reponing facilities; 
all data, as reponed by the facilities, were extracted 
for this analysis. The reliability of theATCS training 
traekingdatahas been described by Manning (1990). 
Incoming data were dosely examined by CAMI· re
search technicians for out-of-range and missing val
ues; follow-upcallsweremadetothereponingfacility 
as required to verify and complete data. The time
based measures (days in phase; hours ofOJT) are 
ratio scale variables; any unreliability in those mea- • 
sures would be due to errors in reponing at the 
facility level, or to derical errors in data handling. . 
The reliability of the subjective assessment of devel
opmental performance in a phase of training (the IP) 
is undocumented. However, studies of performance 
ratings in the literature suggest that such ratings ue 
reasonablyreliableand usefulforavarietyorworkforce 
research purposes (Borman, White, Pulakos, &: · 
Oppler, 1991; Hoffinan, Nathan,&: Holden, 1991; 
Smith, 1976). 

Attrition data collection 
Data to identify attritions from training for both · 

samples were extracted from the FAA Consolidated 
PersonnelManagementlnformation System (CPMIS) 
and cross-referenced with the CAMI ATCS Training 
Tracking(TRACKING)database. Thereisnosingle · 
field in either data source indicating a training attri
tion; rather, multiple data elements from both sources 
must be evaluated and combined to determine the 
outcome for a given case. Outcome coding for this 
analysis was based on CPMIS and TRACKING data 
6elds representing (a) grade level, (b) training phase 
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Table 8. En route training curriculum 

Purpoee 

To prepare developmental for 
ualstant COi ,troller position 
qualification and certification 

Length Environment Toplce 

PHAsE V: Assistant Conttoller Training 
40 days Clusroom Center, aMa, and sector charts 

Flight data proc1111lng, Including computer (HOST) mllll8ge 
entriat 
lnterphone (land line) operation 

PHAsE VI: Assletant ConttoUer Polltion Quallf#catlon/Celfflcall 

Qualify developmental to perform 80 hours OJT Receive, proceN, coordinate, and deliver flight plan 
full range of uslstant controller per area Information 
duties and to obtain certification on 
all assistant controller positions of 
operation In an 111lgned a,ea of 
epeclalizatlon 

PHAsE VII (VIIB): Prc,//m/nary Radar-Anoclatedl Nonradar Control Training and Assistant Controller Duties 
To provide background knowledge 80 hours Classroom Detailed area and sector chart 
In preparation for entry Into radar• (15 Labs DYSIM Special military operations 
8180Clated/ nonradar training VIIIB) Letters of Agreementnaclllty ordere 

Phraseology and strip-marking 
(Nonradar familiarization problems) 

(Table 8 continues) 

, .... _ .,., 
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(Table 8 continued) 

PurpoH LAnglll EnvllonlMIII Toploe 

PHASE VIII (V/IIA, V/118): Radar-Associated/ Nonradar Controller Training 
To prepare developmental for 58 hours Classroom Strip-marking 
initial radar-associated/ nonradar 33 Labs DYSIM lntarphone/radlo phra11ology and procedurea 
control position qualification and (21 Labs - llsue IFR and other clNlances to provide vertical, 
certlflcatlcn VIIIA) longltudlnal, or lateral separation according to priority 

(42 Labs • to departing, arriving, and holding aircraft 
VIIIB) Position relief briefing 

Radar Identification ... plOOld--urea and radar separation 
minima 
Apply procedures for verifying and using ModG 0 
Apply transition procedures to and f!Om primary back• 
upsyatem 

PHASE IX: Initial Radar-Anoclatedl Nonradar Cont10I Position Qualification and CIHtlfloatkJn 
To qualify dlwelopmental to 180 hours OJT Initiate and accept radar handoffs and pointouts 
parform full range of duties and per position Perform appropriate changeover procedurea to 
attain certification on 2 radar- (90 days transition tc and from primary back-up system 
associated/ nonradar control max) Maintain separation using prescribed standards 
positions of operation in an area Issue departure clearances, beacon codes, holding 
of specialization procedures, weather advisories 

Emergency procedurea: infllght --em-1e-rge1--,.,,1e1es, radio 
communication failure, hijackings 
Sector and board management 

(Table 8 continues) 
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(Table 8 continued) 

PurpoN Langlh Envln1nnient Toplca 

PHAsE XIII (XIIIB): Final Radar Control Posltlon Qu/lHflcatlon and Certification 
To qualify developmental to 120 hours OJT Application and use of all topics and skills covered in 
perfonn full range of duties and per pnwlous phases of training under aupervlllion of OJT 
attain certification on all sector, Instructor(•) with live traffic 
remaining radar positions of 120 days 
operation (sectors) In an area of max; or 
speclallzatlon 300 hours 

per 
sector, 
300days 
max. 
(XIIIB) 

Source: FAA, 1988 



Table 7. Enroute OJT curriculum track followed by group 

MnATCTC FAAAcademy 

Track Phases• N % N % 

Standard V, VI, VII, VIII, IX, X, 7 5.1 
XI, XII, XIII 

A Track V, VI, VII, VIIA, IX, X, 11 8.1 5 3.2 
XI, XII, XIII 

BTrack V, VI, VIIB, VIIIB, IX, X, 32 23.5 66 42.0 
XIB, XII, XIIIB 

BB Track: V, VI, VII, VIIIB, IX, X, 1 0.7 9 5.7 
XI, XII, XIII 

B Variation 1 V, VI, VIIB, VIIIB, IX, X, 4 2.9 
XIB, XII, XIII 

B Variation 2 V, VJ, VII, VJIJ, IX, X, 1 0.7 
XIB, XII, XIII 

AB Track V, VI, VII, VIIIA, IX, X, 7 5.1 10 6.4 
XIB, XII, XIIIB 

Notes: -Variations In phases for each track shown in boldface. 

completions, {c) training phase grades, (d) facility 
type and level, (e) facility disposition codes, and (f) 
facility types and levels at time of entry into field 
training and at time of data extraction. Possible 
training outcomes at the first a.signed field facility 
included: (I) separation from the ATCS occupation 
(which may or may not involve termination from 
employment by the FAA); (2) anrition (without 
separation fror. the FG-2152 occupation or agency) 
from the first en route facility through facility or 
option change (e.g., switch to terminal or flight 
service); (3) still in developmental (training) status as 
a conuoJJer ar rhe first en roure faciJiry; and (4) 
achieved Full Performance Level (FPL) in the ATCS 
occupation as of June 1995 at the first en route 
facility. Only outcomes at the first assigned facility 
are considered in this analysis for two reasons. 

First, the training tracking system was originally 
designed to follow progress through OJT to the FPL 
at the first facility; the data for second or third 
assignments arc both less reliable and less complete. 
Second, there are significant financial costs associ
ated with moves from the first assigned facility prior 
to achievement of the FPL certification. Those costs 
may include, but are not limited to, expended train-
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ing funds, time, permanent change of station (e.g., 
moving) costs, and personnel replacement costs. 
Therefore, improved outcomes at the first facility can 
lead to significant avoided costs for the FAA. 

Performance ratings data collection 
Survey administration. Facilities to which 

MnATCTC and FAA Academy graduates had been 
assigned were identified through CPMIS, as shown 
in Table 2. Working through the Air Traffic chain of 
command, supervisors and OJT instructors of 
MnATCTC and FAA Academy graduates were idcn~ 
tifJed bytbe facilities. A ma.iJ-mergedatabase, linking 
controller, supervisor, and OJT instructor, was de
veloped on the basis of the data provided by facilities 
to suppon mailing a ratings package. The ratings 
package included a cover letter from the Director of 
Air Traffic Program Management (ATZ-1), an expla
nation of the project, instructions for rating, and the 
rating form. The cover letter was addressed to the 
rater by name, using the mail-merge database. The 
supervisor and OJT instructor forms indicated the 
nameoftheincumbcntcontrollerto be rated. Reminder 
cards were mailed to controllers, supervisors, ~d in
structors about one month after the initial mailing. 



Sarvey response ntca. Performance evaluation 
tUfVCY response rateS are presented in Table 8. OJT 
instructorsforS3 (39.0%) oftheMnATCTCgradu
ateS returned surveys, compared with 61 (38.9%) 
&om OJT instructors of the FM Academy gradu
ates. The return rates for incumbent conuollers from 
both groups were better, with 72. l CJf, (98) of the 
MnATCTC graduates returning sdf..ewluatinn sur
veys compared with 68.1% (107) of the FM Acad
emy graduates. Supervisors for 64 of the 136 
MnATCTC graduates (47.1%) and 9S ofIS7 FM 
Academy grad!Jates (60.SCJfl) retUmed surveys. The 
instructor and incumbent return rates for each group 

were not statistically different. However, the return 
rate for supervisors of the FM Academy group 
{60.S%) was significantly greater than the return 
rate for supervisors of the MnA TCTC group 
(37.2%; Z • -3.2S, Is .001). 

Respondent characterisdcs. Demographic char
acterimcs of the controllers that retUmed pcrfur
mancc evaluation surveys arc presented in Table 9. 
ThemajorityoftheMnATCTCgraduatesretUming 
surveyswcremale(72.0%),aswcretheFAAAcademy 
graduares(68.S%).All 12oftheminorityMnATCTC . 
graduares,and20of21 minorityFMAcadcmygndu
arcs tetUmecl performance self-evaluation surveys. 

Table a. Performance evaluation survey return rates 

Malled 
Total retums 
Retumrate 

Mailed Controllers 
Totalretums 
Retumrate 

Malled Sq,erv18or8 
Total retume 
Retumrate 

MnATCTC FAA Academy 

OJT Instructors 
136 157 
53 61 

39.0% 38.9% 

Controllers 
136 157 
98 107 

72.1% 68.1% 

Supervisors 

138 157 
95 

60.5%-
64 

47.1% 

Table 9. Demographic chalaCteristics d oontloller survey 11aspo.,dants 

MnATCTC ktllJtemy 

Group NGmup N._, ,,,, %i111111 "'"' NGmup NR rpond 

Gender 

Male 82 59 72.0% 130 89 
Female 54 39 72.2% Z1 18 
t.tsslng 

Minority Status 

Non-minority 111 77 69.4% 136 87 
Llnorlly 12 12 100.0% 21 20 
Missing 13 9 89.2% . 
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%R J 'llld 

88.5% 
68.7% 

64.0% 
95.2% 



OJT insuuaors returning surveys had been con
trollers for an average of 13 years (SD = 6. 7 years). 
These insttuctors had been at their current facility 
about 10 years (SD= 5.3 years) and had been in their 
current position as an instructor about 8 years on the 
average (SD= 5.2 years). They had been providing 
training to the developmental being rated an average 
of 12.9 months (SD= 24.4 months). There were no 
statistically significant differences on these measures 
between OJT instructors for MnATCTC and FAA 
Academy graduates. 

The supervisors who provided performance evalu
ation ratings on MnATCTC and FAA Academy 
graduates for research purposes only in this study 
averaged 18.3 years (SD= 6.7) of experience in the 
ATCS occupation, with average of 12.5 years (SD= 
7.5) in the current facility. These supervisors had an 
average of 5.2 years (SD= 3.8) o( experience in their 
current positions as supervisors and had.been super
vising the rated CTI/ATCS or Academy graduate an 
average of 14.2 months (SD= 10.2). There were no 
significant differences between supervisors of 
MnATCTC and FAA Academy graduates on the 
times as controller, supervisor, or at the current 
facility. Howwer, .rupel'Vllor.r oF Acatkmy graduates 
reported significantly longer times supervising the 
rated incumbent (M• 15.9, SD= 10.7 months) than 
supervisors ofMnATCTC graduates (M = 10.7, SD 
.. 8.0 months; t11_1,,, .. 3.36, I ~ .001). This is 
consistent with the previous finding that FAA Acad
emy graduates had been at the first facility longer 
than the MnATCTC graduates. 

Cosu and benefiu 
Framework. Thompson (1980) identified the fol

lowing major steps in cost-benefit analysis for pro
gram evaluation: (1) identify the decision-maker(s) 
who will use the results of the evaluation; (2) identify 
alternatives; (3) identify costs; (4) identify benefits; 
(5) value program effects in dollars; (6J discount 
those values for the effects of time; (7) take distribu
tional effects into account, as appropriate; and (8) 
aggregate and interpret the valued effects. This pro
gram evaluation is intended to serve the decision
making requirements of FAA Air Traffic Services 
management. There are two alternatives considered 
.in the enJuation: training entry-Jevd controJkrs at 
(a) MnATCTC or (b) the FAA Academy. Costs, 
benefits, and the valuation of program effects in 
dollars are discussed below in detail. Opportunity 
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costs, time-related discounts in the value of money, 
and distributional effects were not addressed in this 
initial cost-benefit analysis. 

Costs. The agency incurs both direct and indirect 
costs in administering the MnATCTC and other 
programs under the CTI/ATCS charter. Direct costs 
to the agency include the Congressionally-mandated 
funds invested in the MnATCTC. Direct costs were 
obtained on the basis of public laws passed by the 
U.S. Congress (sec Morrison, Fotohui, & Broach, 
1996, for citations). Indirect costs include (a) pro
gram management staff time, (b) evaluation costs, 
and (c) other staff costs associated with supporting 
the programs. Indirect costs were estimated on the 
basis of an electronic mail survey in late 1994 ofF M 
program offices and managers. The survey requested 
estimates of the proportion of staff time and travel 
spent on the program by fiscal year. These indirect 
costs were then projected forward to provide esti
mates through the year 2003. 

Benefits. Four major classes of direct, quantifiable 
benefits that could be expressed in terms of dollars 
were identified for the cost-benefit analysis. First, 
under the program structure described in the forma
civeevaluation «port(Mo«ison, Focohui, &c Broach, 
1996), MnA TCTCgraduates took the writtenATCS 
aptitude test battery but bypassed the screening pro
gram at the FAA Academy that was in place through 
March of 1992. MnATCTC graduates also bypassed 
the successor five-day computerized assessment of 
aptitude that was implemented in June 1992 to 
replace the former nine-week FAA Academy ATCS 
Nonradar Screen (Broach & Brecht-Clark, 1994). 
Therefore, the first benefit was avoided screening 
costs for MnATCTC graduates. Second, MnATCTC 
graduates bypassed the FM Academy en route train
ing program as implemented in June 1992, and were 
placed directly into field training. Therefore, the 
second monetary benefit to the agency was· avoided 
training costs atthe FAA Academy. Third, the perfor
mance verification (PV) function was delegated to 
the MnA TCTC from June 1992 onwards; therefore, 
the third monetary h:nefit to the FM was avoided 
costs for PY. Finally, as described in the field training 
measures, it was expected that MnATCTC graduates 
would take about the same time, or less, than FAA 
Academy graduaces co attain cercilica.tion as FPL en 
route controllers. Therefore, the fourth monetary 
benefit to the agency was savings associated with 
reduced times to FPL certification for MnATCTC 



graduates. Published figures were used to estimate 
costs of screening, FM Academy training, and fidd 

· training savings. Cumulative savings were projected 
forwards through the year 2003, as with costs. 

Analyses 
Employee divenity 

The representation of women and minorities in 
the MnATCTC sample was compared with their 
representation in the FM Academy sample. Fisher's 
Z-tcstwas used to compare the proportions of women 
and minorities in the two evaluation samples, on the 
hypothesis that: 

H1: Women •nd minorities will 1H "Jlllllly repre
sentd. in th, MnA TCTC •nd FM Acdnny samples. 

Field training progren 
The average number of days, hours of OJT, and 

ratings of performance in each phase of the field 
training curticulum were compared through a one
way analysis of variance between the two evaluation 
samples. However, results based on the raw numbers 
of days in phase, hours of OJT, and indicators of 
performance can be misleading due to differences in 
training programs bccwcen air route traffic control 
centers (ARTCCs), as well as curriculum differences 
noted in Table 7. For example, the historical average 
time to complete the same phase of en route training 
at one ARTCC may be very different from times at 
other centers, These differences may be attributable 
to variables such as traffic patterns, facility resources, 
and training loads (General Accounting Office, 
1989a). As a result, the variability in the raw numbers 
of days in phase, hours of OJT, and indicators of 
performance may be more attributable to inter-facil
ity differences rather than to bccwcen-group differ
ences. To compensate, in some degree, for the 
influence of inter-facility differences on average times 
in training, the training measures for the evaluation 
samples were standardized relative to the historical 
means and standard deviations for each center to 
which subjects were assigned. The analysis of vari
ance was then performed on these standardized train
ing progress measures. The working hypothesis for 
analysis of the training measures was: 

H
2

: Th, prop-,ss of MnATCTC grd1111tn through 
fi,bl trllinins will,,, th, 111m, Ill FM Acd,my gr.du
• ,,,, 111 indaed l,y st11ntillrdiud tillys spent, hours of 
OJT tan,, •nd indk11tors of p,rfomutnc, ,11rnd in 
e•ch ph111, of m rout, fi,bl tr11inint· 
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Attrition 
Continued employment in the ATCS occupation, 

according to FAA Order 3330.30C (FM, 1984), is 
contingent upon satisfactory progression to the full 
performance levd. Failure to progress in training may 
be the basis for separation from the GS-2152 occupa
tion. Alternatively, an individual not progressing 
aatisfactorily in field training. as described under 
FM Order 3120.24A (FAA, 1993), might be re
rained in the ATCS occupation, if, and only if, be or 
she has •shown po,1ntial for work at the full perfor
mance level in different facilities" (FAA, 1984, p. ~). 
In other words, two mutually exclusive attrition 
outcomes are possible at the first assigned facility. 
The trainee might be (a) separated from. the ATCS 
occupation, or (b) offered the option to switch to a 
less demanding facility, such as a lower-level terminal 
facility or a Flight Service Station (PSS). Attrition, in 
either form, represents a significant economic cost to 
the agency. Attrition from ATCS training has been 
and continues to be a significant concern to the U.S. 
Congress as well (U.S. Congress, 1976; General Ac
counting Ohice, 1989b). Attrition rates for the two 
evaluation groups were compared, using Fisher's Z
test under the following hypothesis: 

H
5

: MnATCTC 11ndFMAcd,myl'"du•tt11ttri
tion rlltts, defined 111 1,p11r11tion1 from th, oct:11p•tion 
11ndswitche1from th,first msipd ,n route facility, will _,,,~ 
Performance ratin&-s 

First, the overall internal consistency of the ratings 
provided by instructors, incumbents, and supervisors 
was estimated for each major domain of the rating 
insuument as a measure of instrument internal reli
ability. Second, scale scores were computed by aver
aging valid responses across items comprising the 

. scale. Third, scale scores were correlated by rating · 
source to assess inter-rater reliability. Finally, do
main scores for each group were compared by one
way analysis of variance to test the following 
hypothesis: 

H4: Th, me•n rt1tings of t«hnicfll sltill, t«hnicfll 
ltnowkdg,, teamworlt, •nd ov,r11I/ pot,ntidl to tu«Ud 
in th, occup•tion pen l,y sap,,,,isors and OJT instn1c
tor1ofMnATCTC11ndFMAcd,my grtld1111tts, 11nd l,y 
th, gr.J,u,us thems,lvn, will i,, ~I . 

As discussed previously, institutions participating 
in the CTI/ ATCS program bad raised concerns about 
how two factors might influence the subjective 



· performance ratings. The first factor was acceptance 
in the facility, assessed by the incumbent'• and other's 
perceptions. Tile second factor was tile delay between 
graduation and hiring for MnATCTC grad-tcs. 
Therefore, three additional analyses of variance were 
conducted, c:ontrolling separately and jointly for (a) 
the degree to which the incumbent felt accepted in 
t!ic facility, (b) the degree to which the supervisor 
perceived the controller as being accepted in the 
facjJjry. and (,:) hiring deJay. 

Cost, and benefiu 
As no formal ttatistical analyses arc associated with 

cott-benefit comparisons, the research issues arc 
framed as questions, rather than formal hypotheses. 
The fim c:ost-bencfit analysis focused on a compari
son of the cost~pcr-hire between the MnA TCTC and 
the FM Academy programs. The research quettion 
addressed in this first analysis was: 

~: At "'h"t point ,,,;pt th, MIIATCTC ast-per
hire be 'IJ""I to or kss tbn th, eost-per-antrolkr"' the 
FMAt6'Umy! 

The second analysis evaluated the ratio of accrued 
and projected costs, and benefiu for the MnATCTC 
program to address the research question: 

~: At "'h"t point"" th, mefits lltt:nlintfrom th, 
MnA.TCTC P'°t'""' likely to b11ltlnee or exeud th, 
tlirett 11ntl indirect eosts of the prov11m, '·K·• rm,m on, 
tlollllr or mor, in SJWinu to th, FM for ueh tlollllr ;,,,,,,,,,, 

RESULTS 

Employee clinnity 
There were no significant differences by panici

pating institution in the representation of minorities 
(Table 4). However, there were significantly more 
women in the MnATCTC sample (39.7%) than ii! 
the FM Academy sample (17.2%; Z = 3.67, ~ .s 
.001). As a result, the proportion of male non-mi
norities in the MnA TCTC sample was significantly 
smaller (53.7%) than in the Academy graduates 
(67.2%; Z .. •2.55, p s .01), apparently due to the 
larger proponion of non-minority females in the 
MnATCTC sample. 

Field training progress 
Descriptive statistics for the days, hours on-thc

job training, and indicator of performance (IP) rating 
for each phase of en route training by program are 
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presented in Table 1 O. Fewer days in phase and fewer 
hours of OJT represent better performance; con
versely, a higher lP indicates better performance. On 
one hand, the ont-'W1,.y an~ys6 of V&tiancc of n.w 
training data by group indicated that MnATCTC 
graduates did significantly better than the compari
son group of FM Academy graduates on the follow
ing training measures: number of days and hours of 
OJT in PHASE VI; hours of OJT in PHASE VIII; days 
in PHASE DC, with and without adjustment for the 
number of sectors on which training was provided; 
daysandhoursofOJTinPHASEXl;anddaysinPHAsE 
XIII. On the other hand, Academy graduates ap
peared to do better than MnATCTC graduates on 
the following training measures: PHASE VII days and 
houri ofOJT; hours ofOJT in PHASE IX, with and 
withoutadjuttinJ for the number of sectors on which 
training was provided; and hours of OJT, adjusted 
fornumberoftraining1CCtOrs,inPHASEXandPHAsEXI. 

Analyses hascd on raw data, without consideration 
of inter-facility differences, arc misleading, however. 
As norcdabovc, previous research has found substan
tive differences on training progress measures be
tween en route facilities not attributable to individual 
differences in the abilities of trainee controllers (Of
fice of the Deputy Associate Administrator for Ap
praisal, 1989).Amorercalimcappraisalofthcprogrcss 
ofMnATCTC and FM Academy graduates is pro
vided by an analysis of training measures standard
iud with respect to facility historical means and 
1tandard deviations for each phase. For example, the 
days in l'HAsE lX for a MnATCTC or FAA.Academy 
grad-tc assigned te Minneapolis center -would 1,e. 
standardized with respect to the hittorical mean and 
standard deviation of days in PHAsEIXatthat facility. 

The resulu of the comparison of MnATCTC to 
FMAcadcmygraduatcs, usingstandardiucl training 
measures, arc presented in Table 11. A negative 
Rmwd.ized score for the day.s and .hours O]J' in 
phase indicate better performance than average. That 
is, a negative score indicates that a person took fewer 
days or hours of OJT than average. A positive stan
dardized score for IP indicates a rating higher than 
average. 

On one hand, graduates from the MnATCTC 
program performcdstatisticallybcttcrthan FMAcad
emygraduatcson six sundardizcd training measures. 
The graduates from the MnATCTC program re
quited statiltically fewer standardized days (0.02 
standard deviations above facility average) in the 



Tallle 10. En route days In phlH, houri OJT In phale, and phue lnclcator d Performance for MiATCTC and Acadany 
graduatee 

MMTCTC (,.138) FM Academy (,.157) 

Phlllle D1101lpllon ........ M SD N M SD N F 

V A11l1lent Contder DeyalnPhlllle 40.21 7.42 138 41.47 29.87 157 0.23 
Hou,aOJT W.47 40.75 138 225.20 54.89 157 0.18 
IP In Pi.ea 4.08 0.85 108 4.24 . 0.77 148 2.89 

VI Alllllant Contn,llerQual DeyalnPhlN 15.88 13.15 134 23.30 25.78 155 9.58"" 
Hou,aOJT 41.43 38.41 134 49.72 25.91 155 5.17" 
IPlnPhlle 4.11 0.89 100 4.Z1 o.eo 139 2.85 

VII Prellm Nor.radar/Radar Deya In Pi.ea 54.44 38.75 133 45.31 29.58 148 5.31* 
Hou,aOJT 247.88 82.22 133 212.97 108.02 148 9.13** 
IPlnPhlN 4.00 0.88 102 4.13 0.71 1-43 1,70 ... VIII lnlllal Radar .~1oclate Qual Deya In Phlle 91.53 45.23 133 82.79 31.45 151 3.84 

VI Hou,aOJT 351.82 212.90 133 40823 185.72 151 5.28* 
IP In Phale 3.88 1.18 103 3.90 0.115 147 3.31 

IX Initial Radar Anoclate Qual Deya In P1w 82.27 54.55 22 113.84 87.85 91 8.89"" 
Hou,aOJT 210.70 82.28 123 170.33 57.52 144 30.27"** 
IP In Phase 3.88 1.18 98 4.25 0.71 127 9.20"* 
Sectors 2.00 121 2.00 139 
Adj 0aya• 31.14 27.27 22 58.91 44.07 90 8.85*" 
AdjHou,a• 105.25 31.32 121 85.05 28.72 139 29.42*** 

(Table 1 o continues) 



(Table 10 continued) 

MnATCfC (Na1a8) FM Acadill1iy (Ha157) 

Phase De9cl iplion Measure M SD "' M SD N F 

X Final Radar .•ssociate Days In Phase 149.98 78.08 815 188.82 135.56 117 1.10 
Qual 

HoursOJT 202.93 80.49 85 194.44 69.09 117 0.85 
IP in Phase 4.23 0.81 71 4.12 0.85 107 0.88 
Sedors 5.09 1.17 80 6.13 1.33 108 31.08"" 
Adjoays• 28.80 12.00 80 32.31 49.78 108 0.38 
Adj Hours• 40.95 16.24 80 32.87 13.21 108 14.00-

XI Radar Controller Days in Phase 56.21 22.10 78 72.53 25.80 139 21.68"" 
Training 

120.32 139 HoursOJT 267.17 165.97 78 351.17 18.17"" 
IP in Phase 4.11 1.11 84 4.02 1.01 131 0,29 

XII Initial Radar Position Days in Phase 155.45 87.87 47 142.11 78.38 133 1.08 

- Qual 
0\ HoursOJT 232.26 72.30 47 203.30 84.47 133 8.57 

IP in Phase 4.02 0.99 41 4.17 0.77 124 0.94 
Sedors 2.00 48 2.00 132 
AdjDays· 77.49 34.27 48 69.53 35.15 132 1.'rf 
Adj Hours• 115.77 36.47 48 101.57 32.34 132 6.1~ 

XIII Final Radar Position Days in Phase 143.48 87.56 23 202.80 137,85 109 4.01° 
Qual 

HoursOJT 199.65 88.22 23 248.77 119.!1 110 3.51 
IP in Phase 4.48 o.ea 21 4.30 0.85 104 1.29 
Seclc>ls 2.61 0.88 23 4.01 09.1 105 48.36"" 
Adj oays• 56.63 26.22 23 53.08 38.90 105 0.19 
AdjHours· 78.49 31.85 23 65.42 31.65 107 0.00 

Notes: "Adjusted for number of sectors bahied on (Days or Hours divided by 18Clor9) •p~.os ... ps.01, -ps.001 



Prdiminary Nonradar/Radar Associate phase of fidd 
training (PHASE VII) than FAA Academy graduates 
(0.14standarddeviationsmorethanfacilityaverages; 
F(l, 279) = S.68, p s. .OS). MnATCTC graduates 
required statistically fewersrandardized days of train
ing in PHASE IX (-0.85 standard deviation units fewer 
than average) than FAA Academy graduates (-0.13 
standard deviation units fewerrhan average; F(l, 11 O) 
• 10.34,p s. .01). The same pattern hdd when the 
days in PHASE IX were adjusted for the number of 
sectors on which controllers trained (MnATCTC = -
0.84 standard deviations fewer than average, versus -
0.13 standard deviations fewer than average for 
Academy graduates; F(l,110) == 10.15, p :S. .01). 
MnATCTC graduates also took fewer srandardized 
days (0.02 standard deviations more than facility 
averages) in Final Radar Association Qualification 
training (PHASE X) than FAA Academy graduates 
(0.50 standard deviations more than facility averages; 
F(l, 200) • 8.60, p s. .01). Adjusting the days in 
PHAsE X training for the number of sectors on which 
controllers were trained did not change this pattern 
of results; MnA TCTC required fewer adjusted days 
in training (just 0.11 standard deviations more than 
facility averages) than FAAAcademygraduues (0.58 
standard deviations more than facility averages; 
F(l,184) = 5.84,ps,.05). TheMnATCTCgraduates 
also required statistically fewer standardized days in 
Radar ControJler Training (PHASE XI) than FAA 
Academy graduates. MnATCTC graduates required 
0.51 standard deviations more than facility averages 
to complete Phase XI, while FAA Academy graduates 
required 0.71 standard deviations more than hcility 
averages in the same training (}{1,213) = 5.18,ps. .05). 

On the other hand, FAA Academy graduates per• 
formed better than MnATCTC graduates on three 
standardized training measures. FAAAcademygradu
ates earned higher standardized IPs, rdative to facil
ity averages, in PHASE VI (0.33 standard deviations 
above facility averages} than did MnATCTC gradu
ates (just 0.03 standard deviations above facility 
averages; F(l,237) = 5.05, p s. ,05). The FAA Acad
emy graduates took fewer standardized days (0.24 
standard deviations more than facility averages) in 
the Initial Radar Association Qualification training 
phase (PHASE VIII) than MnA TCTC graduates (0.50 
standard deviations more than facility averages; F(l, 
282) = S.22,p s. .05). The FAA Academy graduates 
required statistically fewer standardized hours ofOJT 
in PHASE X (0.44 standard deviations more than 
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facility averages), adjusted for the number of sectors 
on which they trained, than did MnATCTC gradu
ates (0. 71 standard deviations above facility averages; 
F(l, 184) = 4.29, p s. .05). 

Training outcomes 
Attrition 

Outcomes at the first assigned field facility by 
school are presented in Table 12. Available informa
tion indicated that 10 (7.4%) MnATCTC graduates 
had attrited from the FG-2152 occupation as of June 
1995. Just 6 (3.8%) FAA Academy graduates had 
attrited &om their first assigned facility as of June 
1995. The attrition rates were not significantly dif
ferent (Z = 0.91, 111}. Significantly more FAA Acad
emy graduates switched options or facilities (N = 7; 
4.5%), prior to reaching the full performance level 
(FPL} at their first assigned facility, than did 
MnATCTC graduates (N = 1, or 0.7%; Z = 1.99, 
p s. .05). Statistically more MnATCTC graduates 
(75.0%) were still in training at their first assigned 
facility than FAA Academy graduates (22.9%; Z • 
8.91, p s .001). Overall, significantly fewer 
MnATCTC had achieved FPL as of June 1995 (N = 
23, or 16.9%) than FAA Academy graduates (JI• 
108, or 68.8%; Z = -8.91,p s..001). 

Survival analysis 
. Survival analysis was also used to examine the 
proportions ofFAAAcademyand MnATCTCgradu- · 
ares remaining in the first assigned facility, that is, 
who had neither been separated from the occupation 
norhadswitchedfacilitiesoroptionsasofJune1995. 
Survival analysis is a useful technique for examining 
the interval between two events, such as enrollment 
in field training and attrition, when the second event 
(attrition) docs not necessarily happen to everyone, 
and when subjects arc observed for different periods 
of time {Norusis, 1990), as is the case in this evalua• 
tion. In survival analysis, the overall period of obser
vation is subdivided into intervals. For this summative 
evaluation of the MnATCTC program, the period 
between enrollment on the job for each subject and 
June,o, 1995,orattritlonfromthefirsrfacility,was 
the observation period. The observation period was 
subdivided into one month intervals using the SPSS 
SURVIVAi.procedure. Forcachonemonthintcrval, 
all subjects who were observed for at least that long 
were used to calculate the probability of attrition 
occurring in that interval by the SURVIVAL 



Table 11. Standardized en route days In ph••• hoUr8 OJT In phan, and phae lnclcalor ~ Performlnce for 
MnATCTO and Academy graduatea• 

MnATCTC FM,__rr, --PhMe ......... " SD N M SD N F 
V Alllllllnt Con11011er Zdll)'aPhlle o.s1 0.57 1S8 O.S4 1.51 157 0.05 

ZHourlOJT 0.55 0.51S 1S8 0.48 0,74 157 1.58 
ZIPPhlle 0.02 0.90 108 0.01 0.88 148 0.02 

VI ANltltant Conlloller Quel Z0eyl PhlN o.os 0.98 134 -0.08 1.02 155 0.2S 
ZHauraOJT -OZ1 1.25 134 .().2S 0.74 155 0.10 
ZIPPhlle o.os 1,17 100 o.ss 0.87 139 5.05• 

VII Prellm Nonradar/Radar Z0ey1Phale 0.02 0.51 1SS 0.14 0.55 148 5.88* 
ZHou110JT 0.51 0.71 1SS 0,4S 0,89 148 S.45 
ZIPPhlle -0.09 0,88 102 -0.09 0.85 14S 0.01 ... 

co VIII lnlllal Radii' Alleoclall zo.ys Phlle 0.!50 0.74 1SS 0.24 0,74 · 151 5.22* 
Qual 

ZHoullOJT 0.28 1,08 1SS 0.2'1 0.79 151 0.24 
ZIPPhlle 0.02 0.98 10S 0,18 0.85 147 1.48 

IX Initial Radar Aleoclale ZDeys PhlN .(),85 0,48 22 -0.1S 1.02 91 10.S4** 
Qual 

ZHolnOJT 0.84 o.ao 12S 0.51 0,88 144 1,71 
ZIPPhue 0.08 1.12 98 OZT 0.88 127 2.42 
Set'loll 2.00 121 2.00 139 
Ad)ZDays· -0.84 0.48 22 -0.13 1.0S 90 10.15** 
Adjzt.bn• 0.85 0.81 121 0.52. 0.88 139 1.40 

(Table 11 continues) 



(Table 11 continued) 

MnATCTC FAA Academy 

Phaaa Deacriptlon Maasul9 M SD N M SD N F 

X Final Radar .Aaaociate ZDaysPhaea 0.02 78.08 1.12 0.50 1.17 117 8.80"" 
Qual 

ZHouraOJT 0.47 0.90 85 0.49 0.75 117 0.40 
ZIPPhasa 0.21 0.88 71 0.07 0.69 107 1.50 
Sactors 5.09 1.17 80 8.13 1.33 108 
Adj 'ZDay&. 0.11 0.80 80 0.58 1.58 108 5.84* 
AdjZHou11• 0.70 0.94 80 0.44 0.77 108 4.29* 

XI Radar Controller Training ZdayaPhalll 0.51 0.78 78 0.71 0.52 139 5.18* 
ZHou110JT 1.14 0.99 78 1.01 0.64 139 1.29 
ZIPPhasa 0.03 1.07 84 0.03 0.99 131 0.00 

XII Initial Radar Poellion QuaJ ZDaya Pllllla 0.64 1.05 47 0.55 127 133 0.18 .... ZHoursOJT 0.71 0.79 47 0.58 0,91 133 0.95 \0 
ZIPPhasa 0.04 0.93 41 0.23 0.87 124 2.00 
Sectors 2.00 48 2.00 132 
Adj'ZDay&. 0.88 1.09 48 0,54 1.21 132 0.35 
Adj ZHours" 0.71 0.80 48 0.57 0.91 132 0.95 

XIII Final Radar Poe~lon Qual 2.daysPhua -0.19 0.69 23 0.18 .om 109 2,71 
ZHouraOJT 0.48 1.01 23 0.44 0.98 110 0.05 
ZIP Phase 0.25 0.85 21 0.14 0.63 104 0.58 
Sectors 2.~1 0.88 23 4.01 0.91 105 
AdJ mays• 0.88 0.93 23 0.59 1.00 105 0.09 
Adj2Hours• 1.21 0.98 23 0.64 0.90 107 3.18 

Notes: 8Adjusted for number d secton, trained on (Days or Hou11 divided by sacto11) *p.s .05, .. P.S .01, -p.s .001 



Table 12. Outcomes at first assigned facllity 

FAA 
Outcome MnATCTC kademy Totat 

Attrlted from 2152 10 6 16 
(7.4%) (3.8%) (5.5%) 

Moved from 1st fac 1 7 8 
(0.7%) (4.5%) {2.7%) 

Still deve1opmentat 102 36 138 
(75.0%) (22.9%) (47.1%) 

Made FPL 23 108 131 
(16.9%) (68.8%) (44.7%) 

Total 136 157 293 
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8 .Ptl 
I 
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p,, 1 
G) .P4 
:S "------- --~--------------------------· 
• - .P3 

~ Jl2 Program 

.Pl a MnATCTC 

.PD • FAAAcademy 
0 ti 1218l430364l48S460 

Months from OJT start to attrition 
Figure 'I. Mnl>.TCTC and FAAJl.cademy a\tritionlsurviva, analysis 

procedure. The result is an estimate, for each group, 
of the cumulative proportion of graduates remaining 
at the 6m assigned facility at one, two, three and so 
on months after enrollment in 6cld training. The 
SPSS SURVIVAL procedure uses the Wdcoxon or 
Gchan statistic to test the hypothesis that the survival 
distributions arc the same for MnATCTC and FAA 
Academy samples (Norusis, 1990, p. 244). 
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The resulu of the survival analysis arc presented in 
Figure 1. More than 90% ofboth FAA Academy and 
MnATCTC graduates had survived at the first as
signed facility, as would be expected from the simple 
rate of attrition analysis rcponed above. The survival 
distributions were not statistically different (Wilcoxon 
•2.987,df= 1,p= .084, ns)forthetwogroups. This 
analysis suggested that, after taking into account the 



different lengths of time the groups had been at their 
first assigned &cilities, there were no statistically 
significant differences in the proportions of 
MnATCTCandFAA~demygraduatesthatwould 
be expected to remain (e.g., neither be separated from 
the occupation nor switch option or facility) at the 
first assigned facility over time. 

FPL Certi6catioa 
Time to FPL 

Just23(16.9%}MnATCTCgraduateswerecerti-
6ed as FPI.s ar their first assigned &elcl facility as of 
June 1995. In conuast. 68.8% of die FAA Academy 
graduates had attained FPL certification by June 
1995. This is consistent widi die greater time at the 
first assigned facility for FAA Academy graduates: 
with longer times in the facility, a larger proportion 
of FAA Academy graduates would b.. apected to 
have completed die 6eld training KC!uence. The 
average number of years to certi6cation, as shown in 
Table 13, was not significantly different between the 
tw0 programs. MnATCTC graduatea required about 
2.82 (SD • 0.59) years to cenify, in comparison to 
3.18 (SD• 0.53} years for FAA.Academy graduates 
(1'{1,130) • 0.00, ,u). Tunes to FPL were also stan
dardized, with respect to historical &ciliry aveiages. 
and compared. Bodi groups required slightly more 
time to FPL than historical averages (0.34 standard . 

. deviations more tban average for MnATCTC gradu
ates, compared with O.S5 standard deviations more 
tbanaverageforFAAAcademygraduates).However, 
the standardized times to FPL were not statistically · 
diffi:rent for the two groups (1'{1, 130} = 0.22. 111). 

Accession to FPL 
Survival analysis was used to evaluate, from a 

different perspective, the proportion ·of surviving 
graduateS by program and option still in training 
(developmental statuS), as of June 1995, relative to 
their enrollment date. The terminating event in this 
analysis was making FPL. The analysis provides com
parative data about when program graduates made 
FPL. taking into account the different lengths of 
observation. The resuluofthissecondsurvivalanaly- · 
sis for the Academy and MnATCTC graduates who 
did not aruite in the enrouteoption uc: presented in 
Figure 2. Taking into account the differing amounts 
of time in the field, the survival distributions for the 
two groups are not siatisticallydifferc:nt (W"dcoxon., 
0.039, Jf • 1, ,u}. This analysis suggests that, with 
timc:,MnATCTCpduatescanbeexpc:credtoachic:ve 
FPLcerti6cationataboutthesametimeandatabout 
the same rues as FAA Academy graduates. 

Pedonnaace radAp 
llcliability 

Scale ,cores for 4 domains were computed from 
tberc:tUmed$UtVc:ys: TEAMWORK (15 items}; degree of 

-acceptance (ACCEPTANCE) in the facility (5 items}; 
TECHNICAL SJCILL (11 items); and 'tJ!CHNICAL JCNOWL

EDGE (11 items). Scale scores were computed as the: 
average of valid responses to tbe items comprising a 
.sc:ale. A scale score: of 1 indicated a low degree, 2 an 
acceptable degree, 3 abigberdegrec:, and 4whigbest 
degree of ACCEPTANCE, TEAMWORlC, TECHNICAL.sxiu., 

or UCHNICAL JCNOWL£DGE. Estimates of Cronbach's 
alpha (u), a measure of intcmal consistency, for the 

Table 13. Years and slandanized years to ful pelfonnance level (FPL) In the en route 
option 

M 

Years to FPL 2.82 
zvears to FPL• 0.34 

MnATCTC 

SD N 
0.59 23 
0.87 23 

FAAAcademy 

M SD N 
3.18 0.53 108 
o.ss o.70 1oe· 

F 

0.00 
0.22 

Notes: -Veers to FPL standardized with respect to historical means and standard deviations for facility 
type and lewl to which person was assigned 
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Figure 2. MnATCTC and FAA Academy accession to FPL over 
time analysis _ 

TEAMWORK scale were .94 for OJT instrucrors, .94 
for controllers; and.96for supervisors. Internal 
consistency estimates -for the S~item ACCEPTANCE 

scale were lower and barely acceptable, ranging 
from .42for supervisors to .S9 for controllers. The 
TEtHNICAL SKIUand TECHNICALICNO'WllOGE scale 
internal consistency estimates were above .90 for 
all three rating sources. . 

The degree of inter-rater reliability on the scales 
was assessed by computing correlations between in
strUctOrs, · conuollers, and supervisors. Inter-tater 
correlations of instructors with controller and super
visor ratings were generallylowfornAMWOJUC, TECH

NICAL SJCILL, TECHNICAL KNOWLEDGE, and ratings of 
potential to succeed (POTENTL\1.), as shown in Table 
14. Correlations of controllerwithsupervisor ratings 
were moderate for TEAMWORK, TECHNICAL SICll.l., and 
TECHNICALICNOW!.EDGE. The correlation between con
troller self- and supervisory evaluation of POTENTIAL 

to succeed in the occupation was good (r = .72, p S 

.001). Overall, the pattern of results indicated a 
relatively low degree of agreement between raters by 
source. Therefore, the ratings data were an"al.yzcd by 
rating source. 

OJT Instructor 
The analysis of OJT instructor ratings by perfor

mance domain by school is presented in Table 15. 
Instructor ratings were rcmrncd for 53 MnATCTC 
and 61 FAA Academy graduates. The instructor 
evaluationofthedcgrcctowhichthcpersontatedwas 
accepted (ACCEPTANCE) in the facility did not differ by 
school (~1,113) = 1.06, ,u). That is, OJT instructors 
perceived MnATCTC graduates as being u well 

- accepted in the facility as FAA Academy graduates. 
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The mean instructor ratings on TEAMWORK for 
MnATCTC and FAA .Aradcmy graduates were not 
statistically different (~1 ,113) = 0.65, m). In other_ 
words, OJT instructors perceived the teamwork of 
MnATCTC graduates as being about the same as that · 



'lllble 14. Perfanal08 r~dnami lnter-nar 00l'l'9lall0n8 ~laing 8CUC8 

Rallng Din• 1110n 

Taiw:xk ~ Ted llicel Slcll Tech Knol1la tlge 

DI,...,, Rini' M SD N am ATCSSUPV am ATCSSUPV am ATr.:sSUPV am ATCSSlPV am ATCSSUPV 

TF..wMlR< QIT-lnlt 2.35 0.74 114 94 
Qdn>llli 2.58 o.64 229 r 98 
S,..11it101 2.33 o.61 1se r er BB 

Jaslr#CE QIT-lnlt 2.78 o.84 114 w r 12 58 
ru•• 2.73 0.64 229 c:» .W-44"" 15 (J(J 

~ 2.78 o.e2 158 21· Qk r 11 SI"" IJ8 
S<IU. QIT-lnlt 2.00 0.fJ7 114 -rr r r r 18 18 9B 
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of FM Academy graduates. However, OJT instruc
tors rated the 'l'l!CHNICAL SKILL ofMnATCTC gradu
ates as being lower than that of FAA Academy 
graduates {F(l,113) .. 7.17, p s .01). These ame 
instructors also evaluated the TECHNICAL KNOWLEDGE 
of MnATCTC graduates as being lower than that of 
FAA Academy graduates (F(l,l 13) = 6.33,J s .-05). 
However, the overall POTENTIALofMnATCTC gradu
ates to succ.eed in the occupation (M"' 79.65, SD = 
18.74-on a40 to 100 scale)was not rated significantly 
lower than that of FAA Academy graduates (M .. 
IS.77, SD• 15.95; F(l,lH) .. 3.48, m). 

Centrofter 
OveraD, che mean scate scores for flAA Academy 

graduates across all five nting dimensions were sta

risticafly liigher than the mean tcale scores for 
MnATCTC controllers when computed on 1etf-rat
HIBI (Table 16). The average se1f-n.tingonTEAMTOlllC 
for fl.AA Academy graduates was 2.68 (on a 1 to S 

scale), compared with a mean of2.42 for MnATCTC 
self-evaluations of TEAMWORK (F(l,228) = 9.71,p :!. 
.01). FAA Academy graduates felt themselves to be 
better accepted at the facility (ACCEPTANCE: M = 2.85, 
SD • 0.56) than did MnATCTC graduates (M = 
l.60, SD .. 0.69; F(l,228) = 9.18, p s. .01). FM 
Academy graduates also rated their TECHNICAL SKILL 
more highly {M "' 2.33, SD .. 0.55) than did 
MnATCTCgraduates (M = 1.98, SD= 0.75; F(l ,225) 
= Ui.72,p s_.001). Similarly, FM Academy gradu
ates rated their TECHNICAL KNOWLl!DGE of air traffic 
c.ontroi more bigbly {M • 2.69, SD= 0.50 on a 1 to 

i scale) dian did MnATCTC graduates {M • 2.36, 
SD=0.70;F(l,227) = 16.48,ps.001). Finafly, FM 
Academy graduates rated themselves as having greater 
POTENTIAL to succeed in the occupation (M = ,1 .45, 
SD = U.7J on a 40-100 scale) man did the 
MnATCTC pduates (M .. 84.22, SD= Ul.77; 
E{l,229) .. 12.44,.1 s .~1). 

fable 15. 0JT Instructor (OJT-1) ratings on performance dimensions 

MnATCTC FAA.Academy 

M SD N M SD N F 
TEAMWORK 2.29 0.76 53 2.40 0.72 61 0.65 
ACCEPTANCE 2.70 0.65 53 2.81 0.50 61 1.06 
TECHNICAL SKILL 1.83 0.65 53 2.16 0.66 61 1.1r· 
TECHNICAL l<NONLEDGE 2.28 0.66 53 2.57 0.58 61 6.33* 
POTENTIAL 79.65 18.74 52 85.77 15.95 60 3.48 

*p.s .05, **p.s .01, ***p.s .001 

Table 18. Controller self-ratings on performance dimensions 

MnATCTC FAA Academy 

M SD N M SD N F 
TEAMWORK 2.42 0.75 109 2.68 0.51 120 9.71*" 
AcCEPTANCE 2.60 0.69 109 2.85 0.56 120 9.18*" 
TECHNICAL SKILL 1.98 0.75 106 2.33 0.55 120 16.72*"* 
TECHNICAL l<NOWLEDGE 2.36 0.70 108 2.69 0.50 120 16.48*"* 
PoTENTIAL 84.22 18.77 111 91.45 11.73 119 12.44*** 

•p .s .05, ••p.s .01, **"p.s .001 
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Supem,or 
The supervisor ratings (Table 17) followed a simi

lar panem as the c:onuoller self-ratings: the mean 
ratings assigned by supervisors for FAA Academy 
graduates were statistically greater than the mean 
ratings for MnATCTC graduates across all five rating 
dimensions. The mean scale score of supervisory 
ratings on TEAMWOIUCfor FAAAcademygradaatea (M 
., 2.48, SD., 0.62 on a I to S scale) were statistic.ally 
greater than those for MnATCTC graduates (M = 
2.ll,SD• 0.69;F(l,158) = 12.93,Js..001).Saper
won perceived FAA Academy graduates u being 
better accepted at thefaciliry (ACCEPTANCE:M • 2.88, 
SD• 0.62) thanMnATCTCgraduates CM= 2.65,SD 
., 0.61, F(l,1S7) • s.22. 1 s. .05). The TECHNICAL 

SJClLL of FAA Academy gradaaus (M = 2.09, SD = 
0.58) was rated more highly by supervisors than was 
that ofMnATCTC graduates (M = 1.86, SD .. 0.63; 
F(l,lSS) = S.19, 1 s. .OS). The mean TECHNICAL 

KHO\VLEDGII ratings l-y supervisors followed the same 
pattern, with FAA Academy graduates being rated 
more highly, on average (M., 2.S6, SD., 0.SS) than 
MnATCTCgradaata(M•2.20,SD•0.67;F(I,I57) 
= 13.16, 1 s. .001). Finally, supervisors saw more 
POTENTIAL to succeed in the ATCS occupation, on 
average, in FAA Academy graduata (M = 86.08, SD 
a lS.65, on a40-100 ,c:ale) thaninMnATCTCgndu
ate1 <M • 80.17,SD• 18.47;F(l,156)•4.6S,ps..0S}. 

Influence of degree of acceptance md delay oa 
sapem,or ntings 

As noted previously, institutions participating in 
the CTI/ATCS program had raised c:oncans about 
the potential influence of the degree to which a 
program graduate was accepted at the local faciliry 
on supervisory ratings of skill, knowledge, and 

performance. Concerns about the impact of substan
tial hiring delays on those ratings, due to skill and 
knowledge decay over time, were also eitpressed by 
institutional representatives. Therefore, supplemen
ul analyses of covariance were conducted, in which 
supervisor ratings were analyzed after ulting into 
account the effects of acceptance and hiring delay as 
covariates. For these analyses. the degree of ACCEP
TANCI! in the faciliry was taken from the controller's 
perspective. Procedurally, the conuoller's perceived· 
degree of ACCEPTANCE in the facility and the time 
between graduation and hiring were processed as 
covariates before the main effect of program 
(MnATCTC versus FAA Academy) was analyzed 
usingtheSPSSANOVAcommand. Instructor evalu
ations were not addressed in this analysis, as the 
concern eitpressed by institutional representatives 
fuc:used on supervisors. 

Degree of acceptance. The results of the analysis· 
of supervisor ratings across performance dimensions, 
controlling for the incumben, •pedalisr'• perceived 
degree of ACCEPTANCE in the facility, are presented in 
Table 18. The first dimension considered was Tl!AM

,romc. The toul variability in theTEAMWOIUCratmgis 
subdivided in the analysis into four components in 
three steps. First. the amount of the variability attrib
utable to c:onuollers' ratings of ACCEPTANCE in the 
facility was computed: 

Toul variability= variability due to 
ACCEPTANCE + remaining variability. 

A teStwas computed to dctcrmineifthcamoantof 
variability explained by dcgrcc of ACCEPTANCZ (the 
covariate) was statistically significant. Second, the 

Table 17. Supervisor l8tings on perfonnance clmenslons 

MnATCTC FAAAcademy 

M SD N M SD N F 

TEAMWORK 2.11 0.69 64 2.48 0.62 95 12.SS-
AecEPTANCE 2.65 0.61 63 2.88 0.62 95 5.22" 
TECHNICALSKll 1.86 0.63 61 2.09 0.58 95 5.1V 
TECHNICAL l<NOWLEDGE 2.20 0.67 63 2.56 0.55 95 1a1e-
PoTENTIAL 80.17 18.47 64 88.08 15.65 93 4.65· 

•ps.05, .. ps.01,-ps.001 
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Table 18. SUpeMsor ,ath ,gs on performance dmenslons, COilbolling for contft>ller's pe,109twd degiee of 
ACCEPTANCE In the facility 

Program 

FAA 
Dimension MnATCTC AeadellP/ Elemert Label SumciSqual9S df F 

TEAMt\'0FCK 2.08 2.48 Covariate AocEPTANCE 14.47 1 43.11-
Main effect PAooMM 2.98 1 8.86"" 
Model 17.49 2 25.996"" 
Residual 52.03 155 
Total 89.48 157 

TECHNICAL 1.84 2.09 . Covariate AccePTANCE 2.70 1 7JW" 
SKILL 

Main effect PAoolWot 1.30 1 a79 
Modal 4.00 2 5.82"" .... Residual 52.28 152 C\ 

Total 52.58 154 

KNowLeooe 2.19 2.56 Covariate AocEPTANCE 7.63 1 23.28""" 
Main ettect PRclGR+.."A 2.90 1 8.84" 
Model 10.53 2 16.08"" 
Residual 50.49 154 
Total 61.02 158 

Potential 79.94 86.08 Covariate AccePTANCE 3811.98 1 14.31-
Main effect PRooRAM 861.63 1 2.48 
Model 4473.59 2 8.40""" 
Residual 40748.00 153 
Total 45221.60 155 

*p.s .05, -p.s .01, -p.s .001 



amount of remaining variability explained by or 
attributable to the differences betWeen programs, as 
the main effect, was computed: 

'l'-e'.'ll -n.ti.-a.\w.i.-..y ~ ,n.~i.11.~i.li.-..y d.~~ '-G u::aR'l:ma. -1e 

variability due to PR.OGRAM + leftover variability. 

A test is computed to determine if the amount of 
variability explained by PR.OGRAM, as the main effect, 
was statistically significant. Finally, the amount of 
variability in Tl!AMWOR.K ratings attributable to the 
ioint effects of ACCEPTANCE and PR.OCR.AM, as the 
overall model for the relationships between Tl!AMVIOR.K 

ratings, ACCEPTANCE, and PR.OGRAM, was computed: 

Total variability = variability due to ACCEPTANCE + 
variability due to PR.OGRAM + variability 

due to both + residual variabili:y. 

A final test was computed to determine if the 
amount of variability explained joindy by acceptance 
and program was statistically significant. 

The mean supervisor's rating of TEAMWORK for 
MnATCTC graduates was 2.08, compared with 2.48 
for FAA Academy graduates. The covariate in the 
analysis was uch controller's scale score for the 
iacgn:e1.0wnim. he O't ahc{ch 10~Cl!.10t u.e fm\ii.y 
(ACCEPTANCE), The covariate accounted for a statisti
cally significant portion of the overall variability in 
the supervisory ratings of Tl!AM\VOR.K (F = 43.11, p s 
.001). PR.OGRAM also accounted for a statistically 
significant portion of the overall variability in TEAM

WORK supervisory ratings (F = 8.86, p s ,01). The 
degree of ACCEPTANCE and PR.OGRAM also jointly ac
counted for a statistically significant portion of vari
ance in supel"''sory ratings ofTl!AM\VOR.K (F = 25.99, 
p s .001). This pattern of results suggests that, even 
after accounting for the effects of how well the 
controller felt accepted at the facility, the MnATCTC 
graduates were still rated lower on teamwork than 
FAA Academy graduates. 

Ana)ysis of the supervisor's TECtlNICAL SKILL rat
ings presents a different picture. The mean rating for 
MnATCTC graduates was 1.84, compared with 2.09 
for FAA Academy graduates on the TECHNICAL SKILL 
dimension. The degree to which the incumbent con
troller felt accepted at the facility {ACCEPTANCE) ac
counred · for a statistically signific:aJ1t portion of the 
~-~',.'/ i.1'> ~~Y4ni.~t'J n~"'<){n.c\\N\Q,,.\,. 

SKILL (F = 7.85, p s .01). However, PR.OGRAM 

(MnA TCTC or FAA Academy) did not significantly 
affect supervisory ratings of TECHNICAL SKILL. This 
analysis suggests that differences in the mean ratings 
of the technical skill of MnA TCTC and FAA Acad
emy yp.duat.es m.a.y be attributa.ble to differences in 
the degree to wh · :i controllers were accepted at the 
facility rather than to where they were initially trained. 

Analysis of the supervisory ratings of 'J'ECHNICAL 
KNOWLEDGE present a ·pattern similar to that of the 
Tl!AM\VOR.K ratings. The mean rating ofMnATCTC 
graduate TECHNICAL KNOWLEDGE by supervisors was 
2.19, compared with 2.56 for FAA Academy gradu
ates on a 1 (low) to 5 (high) point scale. The degree 
of ACCEPTANCE, from the controller's perspective, 
accounted for a statistically significant ponion on the 
variance in supervisory ratings ofTECHNlCAL XNOWL
EDGE (F • 23.28, p s ,001). However, even after 
accounting for the effects of ACCEPTANCE, the pro
gram at which the incumbent was initialJy trained 
(PR.OGRAM) still accounted for a statistically signifi
cant portion of the variance in supervisory rarings of 
TECHNICAL KNOWLEDGE (F = 8.84, p S .01). This 
pattern suggests that differences in ratings of TECHNI

CAL KNOWLEDGE for MnATCTC and FAA Academy 
graduates cannot be. explained away merely as a 
consequence ofMnA TCTC graduates being Jess well 
~ttd11.tu.efu.i\i.ty.hdm,d\c~inw.pcr
visoiyratingsmayre8ectrealdiff'erencesintheairtraffic 
. control technical knowledge of the two groups. 
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The pattern of results for the analysis of supervi~ 
sory ratings of incumbent POTENTIAL to succeed is 
similar to that of ratings of TECHNICAL SKIU. The 
mean rating of MnATCTC graduate POTENTIAL ro 
succeed was 79.94, compared with 86.08 for FAA 
Academy graduates. The degree to which controllers 
felt accepted at the facility (ACCEPTANCE) accounted 
for a statistically significant portion of the overall 
variability in tatings of 1'0Tl!NTL\l. to succeed (F • 
14.31,ps.001). However, PR.OGRAM (MnATCTCor 
FAA Academy) did not account for any significant 
variance (F = 2.48, ns). This analysis suggests that 
differences in me supervisory ratings of POTl!NTL\l. to 
succeed might have been influenced by the degree to 
which the new controllers were accepted at the facil
ity, but not by the program from which the controller 
graduated. In other words, persons perceiving them
selves as less well accepted at the facility were also seen 
as having less potential to succeed in ibe .ATCS 
O<X.Upati.on ½ t\i.m W.pct'li$0U, tcgud\eu of d\c 
person's hiring sourcz (FAA.Academy or MnATCTC). 



Hiring delay. The second covariate analyzed was 
the delay between graduation and hiring. FMAcad
emy graduate$ experienced very Jiufe delay l»etween 
Academy graduation ancl starting O}T at their tint 
facility{M = 0.23 months). MnATCTCgraduaw. in 
conuast, experienced average cldays of 6 months 
between graduation in Minnesota and starting OJT 
(M = 6.02 months, SD .. 3.07). It was hypothesized 
by CTI/ATCS representatives that the hiring DElAY 

would lead co a time-hued <kgmlation of slci1Js and 
~.haconlC<\ueru:e, MnATCTCp.uates 
migbtreceivelowerratingstban FMAcademygndu
ates who bad not experienced those delays and atten
dant Jmowledge-d skill losses. hwith the degree of 
ACCEPTANCE, analysis of covariance - used to ex
plore the degree to which hiring delays inftuencecl 
lupemsoJ'1 ratings of TEAMYOIIJC, TECHNJCAL SJCILl., 

TECHNICAL ICNOWLEDGE, and 1'0T£NT1A1. to ,ucaecl in 
the ATCS occupation. 

The resulu of this analysis are presented in Table 
19. Hiring Dl!LAY accounted for a awistically signi6-
cant portion of the overall variability in ,upemsory 
ratings of TEAMYORJC (F • S.30, Is .OS). Hc»Wffer, 
PROGRAM (MnATCTC or FM Academy) still ac
counted for a statiltically significant portion of vari
ability in TEAMWORK ratings (F = 9.89, p S .01), evm 
after ICCDllllting for the ef&as of hiring delays. This 
pattern of iau1ts suggests diat clitferences in the mean 
,upervisoty ratings of'J"EAMWOaK for MnATCTC and 
FMAcademygraduateswerenotmerelytheresult of 
delays in hiring but may have reflected real differ
ences between the groups. 

1n contrast, hiring t>EUY -was not a natiatically 
signi&cant factor in explaining the variability of 
1upervisor'1ratingsofTECHN1CALSIC1LL(F=l.00,111). 
Differences in the mean ratings were attributable 
only to the PllOGRAM in which me controller -was 
initially trained (F • 4.19, I s .OS). This analysis 
mgem tharhlringcldayshadnodfecron rheman 
ratings of TECHNICAL SJCJU. for the two groups. 

Supervisory ratings of TECHNICAL KNOWLEDGE fol
lowed the same pattern as TEAMWORK, with both 
hiring delay and PROGRAM accounting for uatistically 
signincant portions of the overall variability in TECH
NICALICNOWUDGEmpemsoryrarings. This pattern of 
results sugested that differences in the mean ratings 
ofTECHNJCAL.JCNOWLEDGE for MnATCTC and FAA 
Academy graduates were not merely the result of 
delays in hiring, but may have reflected real differ
ences between the groups. 

Finally, supervisory ratings of POTENTIAL to suc
ceecl in the occupation for the two groups followed 
the same pattern .s the TECHNICAL SfCILL ratings. 
Hiring 1>UAY was not a sigrufkant fa.aot in explain
ing the variability in ratings of POTENTIAL to succeed 
for rhe two groups (F .. 0.02, 111), while PROGRAM was 
(F • lS.94, Is .001). In other words, differences in 
,upervisory ratings of POTENTIAL to sucaecl in the 
ATCS occupation could not be attributed to the 
delay in hiring MnATCTC graduates. 

Joint~ 111( acceptance aad hiring delay. The 
I.st analysis of covariance considered the joint effects 
of the degree to which a controller ft-!tacceptedat the 
&cility (accEPTANa), and the Dl!LAY in hiring experi
enced, on supervisory ratings of TEAMWORK, TECHNI• 
CAL SICIL1., TECHNICAL KNOWLEDGE, and POTENTIAL to 
suc:c:eed in the ATCS occupation. The resulu of this 
covariate analysis for TEAMYORIC supervisory rarings 
are presented in Table 20. AccEn'ANCE was a signifi
cant factor in explaining die overall variability in 
supemsorratingsofTEAMWORK(F•4l.04.ps.001). 
Hiring DE1AY was also a signi6cant factor (F • 4.33. 
, s .OS), as was the combined effects of the two 

covariates (F • 23.69, Is .01). However, even after 
accounting for the joint effects of ACCEPTANCE and 
lairing DE1AY, PllOGllAM still had a statistically signm
cant main dFect on supervisor ratings of TEAMYORK 
(F • S.27, Is .OS). These results suggest that differ
ences in TEAMWORK ratings between MnATCTC and 
FAAAcademygraduates cannot be explained away as 
the effects of not being accepted at the facility and 
Jong delays in hiring MnATCTC graduates but may 
hae teflccwi teal difrermcu in the tamvmtk of 
MnATCTC compared with FM Academy gradu
ates. 
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The analysis of supervisory ratings of TECHNICAL 
SICILL, taking into account rhe joint eff'ects of•~ 
tance and hiring delay. leads to a different re,ult 
(Tal-Je 21). The accepw,ce amuiare was a sjpm
cant factor in the overall variability of supervisor 
ratingsofTECHNJCALSJCILL (F• 7.83,p s .01) but not 
hiring delay (F = 1.S9, m). After accounting for the 
effecrs of the degree to which the controller felt 
accepted at the facility, PJlOGRAM (MnATCTC or 
FM Academy) accounted for a statistically signifi
cant portion of the overall variability in ratings of 
TECHNICAL SKILL (F = 4.71. p S .01). These results 
suggested that the lower ratings on TECHNICAL SJCJU. 

for the MnATCTC graduates, compared with FM 
Academy graduates, could not be explained away by 



Table 11. SUpEirvlaor ratings on perfonnano6 c:tnenslons, coi llrollng for DELAY belv.•n graduation and 
reporting to facility 

P,ogram 

MnATCTC FAAAalderny 

Dlmenllon (N•83) (N•95) Element Label St.m cl Squares di F 

TEAMNOPK 2.08 2.48 Ccwarlate Hiring DELAY 2.21 1 5.30" 
Main effect PROGRAM 4.12 1 9.B!r 
Model 8.32 2 7.W-
Raaldual 84.95 158 
Total 71.27 158 

TEONCAL 1.84 2.09 Ccwarlate HrlngDELAY 0.72 1 2.00 
SIOLL 

Main effect PR0BRAM 1.51 1 4.19" 

~ 
Model 2.23 2 a09" 

\0 Reeidual 55.22 153 
Total 57.45 155 

l<NOwLeD8E 2.19 2.58 Covariate I-Iring DELAY 2.09 1 5.80" 
Main effect PR0BRAM a30 1 9.17"" 
Model 5.39 2 7.49-
Residual 55.79 155 
Total 81.18 157 

Potential 79.94 88.08 Covariate HringDELAY 5.78 1 0.02 
Main effect PRoolwl 4253.40 1 15.94-
Model 4259.18 2 7 JJ/8""" 
Rasirtual 41091.80 154 
Total 43350.80 158 

*p.:s .05, **p.:s .01, -p.:s .001 
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Table 20. Supervisor ratings of TEAMWORK, COldl'Olllng for ATCS'a percel\'ed degree of A.OOEPTANC&. kl the faclllty 
and DELAY between graduation and hiring 

Program 

MnATCTC FAA 
Academy 

Dimension (N=63) (N=95) Element Label Sum of Squares df F 

Teamwork 2.08 2.48 Covariate ACCEPTANCE 14.47 1 43.04 ... 
Covariate Hiring DELAY 1.48 1 4.33* 
Combined 15.93 2 23.69**" 
Main effect PflOORAM 1.77 1 5.27* 
Model 17.70 3 11.ss-
Residual 51.78 154 
Total 89.48 157 

*ps. .06, "PS .01, *"PS .001 

Table 21. Supervisor ratings of TECHNICAL SIOLL, COi dlolllng for ATCS'& paR)IIMl(l clegtee of ACCEPINICE In the facility 
and DELAY between graduation and hiring 

Program 

MnATCTC FAA 
Academy 

Dimension (N= 63) (N= 95) Element Label &mdSquan,9 di F 

TECHNICAL SKILL 1.84 2.09 CcMlrlate Acc:EPIANCE 2.70 1 7.rr··· 
CcMlriate Hiring DELAY 0.55 1 1.59 
Combined 3.25 2 4.71** 
Main effect PFIOGRAM 0.95 1 2.74 
Model 4.19 3 4.05** 
Residual 52.07 151 
Total 56.28 154 

*ps .05, **ps .01, -,,s .001 



· differences in the degree to which MnATCTC and 
FAA Academy graduates felt accepted at the facility 
but may bave refiected real differences in perfor
mance. 

The analysis of covariance for supervisor ratings of 
teehnical knowledge for the twO groups is presented 
in Table 22. The pattern of results for teehnical 
knowledge was again similar to that of TEAMWORK, 

with PROGRAM accounting for a statistically signifi
cant portion of the overall variability in TECHNICAL 

KNO\VLEDGE ratings, even after accounting for the 
separate and joint effects of acceptance and hiring 
delay. Finally, the analysis of the POTENTIAL to suc
ceed ratings for the two groups ii presented in Table 
23. The results for POTENTIAL to succeed followed the 
same pattern as the TECHNICAL SKILL ratings, with 
ACCEPTANCE accounting for a statistically significant 
portion of the variability in the POTENTIAL to succeed 
ratings made by supervisors (F = 15.04, p s .001). 
Hiring DELAY was not a significant factor in this 
analysis, while PROGRAM was. The results suggest that 
the lower ratings of POTENTIAL to succeed given by 
supervisors to MnATCTC graduates in comparison 
to FAA Academy graduates could not be explained as 
the consequence of differences in the degree to which 
MnATCTC graduates were accepted in the facility. 
Rather, the supervisor ratings of POTENTIAL to suc
ceed in theATCS occupation may have reflected real 
differences in performance between the twO groups. 

Co• and beneRts 
Costs 

Program costs. Accrued direct costs for the 
MnATCTC program comisted of a series of Con
gressional earmarks totaling $10.9M. Indirect cosrs 
included: (a) headquarters human resources manage
ment staff time; (b) site visits by FAA personnel; (c) 
CAMI evaluation staff time; (d) evaluation contracts; 
(e) program steering committee meetings; (f) re
gional liaison staff time; (g) FAAAcademystafftime; 
and (h) Air Traffic staff time. The total time and costs 
associated with managing the CTI/ATCS program, 
as reported via e-mail, were prorated across the five 
participating institutions, except where those costs 
were explicitly attributed to MnATCTC only. A 
breakdown of those annual cosrs by 6scal year (FY) 
are presented in Appendix B; the logic of each annual 

costs worksheet is described in Table 24. To estimate 
the running cost-per-hire for the MnATCTC pro• 
gram, the cumulative costs each year were amortized 
over the cumulative actual and projected number of 
hires through that year. The cost per hire in 1991 was 
high, at about $281,000, reflecting initial start-up 
costs for the program. This cost•per-hirewas reduced 
in 1992 to about $121,000 per MnATCTC graduate 
hired by the FAA. That cost was further reduced in 
1993 to approximately $81,000 per hire as more 
MnATCTC graduates entered FAA Rrvice. With 
additional hiring in FY94, the MnATCTC eost•per
hire was stable at about $57,000 through FY95. The 
FY96 cost was projected to be about $50,000 per 
graduate with continued hiring. 

Cost comparison. Actual and projected hiring for 
MnATCTC program graduates was used to estimate 
the likely cost per hire through the year 2003, as 
shown in Figure 3. The costs per controller at the 
FAA Academy under the redesigned "Train to Sue- · 
c:eed" model were estimated by the Air Traffic Train
ing Work Group ·(ATI'WG, 1992) at about $33,000 
through the PV phase. Slightly different cost figures 
can he obtained from the FAA Academy Tuition 
Pricing System (ATPS; FAA Acac{emy, 1994). The 
per controller cost for basic en route training was 
estimated at about $58,000 in FY94 by ATPS; Fi
nally, more recent figures, as coordinated with the 

.FAA Academy, the Training Requirements Division 
(ATZ-100), and Assistant Director of the Office of 
Air Traffic Program Management {ATZ-2) as of 
April 1995 (Larry Lackey, personal communication, 
May 1995), estimated the Academy cost for initial 
resident training at $45,500 in the en route option1• 

The highest and lowest estimates were used to define 
a range for estimated Academy per-controller cosrs 
for comparison purposes. 

This cost analysis suggests that MnATCTC is 
competitive with the FAA Academy, in terms of the 
costs to produce each graduate at about $50,000 per 
controller. With the projected hiringof64 graduates 
in FY97, and as many as 100 in FY98 and beyond, 
MnATCTC pet graduate costs may be lower than the 
FAA Academy's lowest estimated per controller eost. 

Continued hiring of MnATCTC graduates could 
reduce the fully amortized cost per MnATCTC hire 
to a level that is competitive with internal FAA 

'The per•1tt1dent expendit11re rate at the FM Academy includes incremental com and excludes about $13,7 million in capital 
costs for the En Route program (Swffllllan, personal communication, January 30, 1997), 
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Tlllle 22. Super_,.. Rlllnp of 1ECI IIICW. kNCIWI.ED8e, OOlillolllng b ATC:S"t ~--d ~ In lht 
faclllty and DELAY blhn••n gm,allon and hiring 

P1ogram 

MnATCTO FMAcadlniy 
Dll,6_, (N• 83) (N• 95) Ellmllnt Label 

KNcMLEDcE 2.19 2.!8 Ccwarllle A0CIPl'ANCE 
CcMrlllle Hiring l)j&,Ay 

Con1bl111d 
Mmen.:t Plm1.w 
Modll 
Rllldull 
Tolll 

Sllnof df F 
~ 

7.83 1 23.23'""' 1.• 1 4.43" 
9.09 2 13.&:r 
1.88 1 5.07" 

10.75 3 10.11-
S0.27 153 
81.0C2 158 

•p !S ,OS. "P !S .01, -p .:s .001 

Table .. Supen,leor rathigs or potential to IUOCHd In oocupellOn, CCll'ttlollfto fOI' ATCS's ,._.Aid .... Cf 
acceptance In the faclllty and delay tiem••n glllduatton and hiring 

Program 

MnATCTC FAA Academy 

Dimension (N• 83) (N• 95) Element Label SUfflof 
Squa ..... "' F 

. PoTINTIAL 79.94 88.08 Covariate Acclptancll 3811.98 1 15.04-
Covaflatl Hiring delay 8.09 1 0.03 
COmblned 1910.02 2 7.54 ... 
Main effect 2874.44 1 11,34-
Model 8894.,48 3 e.ao-
Residual 38527.10 152 
Total 45221.80 155 -•p.:s ,OS. "P!S ,01, ... P!S .001 



Academy cosu, despite an additional $1,700,000 in 
funding in FY97 (P .L. 104-205). Even with c.ontinu
ing subsidies to the Minnesota Air Traffic Conttol 
Training Program of $1.5 million per year. as re
quested in conJ?CSsional tcstlmonybythe Director of 
that program (Pointer, March 1995), the cost per 
MnATCTChircislikclytobcvcrycompctitlvewith 
FAA Academy per controller costs in the en route 
option. Elimination of continuecl subsidies to the 
MnATCTC program in fiscal year 1997 and beyond, 
as recommended in the 1993 National Performance 
Review (p. 98) would only incrasc die cost advan
tage of the MnATCTC program over che FAAAcacl
einy in providing initial tedmicai training for the en 
route option over the long term. 

Pcognmlicne6u 
A cost .dvantage. however, does aot necessarily 

iesult in benefits to the tupayer. Therefore. the nexi: 

mp was to analyze benefits aceraing from the 
MnATCTC program relative toeostl. fou•da•srsof 
program bcne&u that could be dearly expressed in 
dollars were idf:nti6ed: (a) avoided sc:ICClllllg COstS; 

(I>) avo;dcd Academy aaininc t:o&U; {c) avoided PV 
coats; and {d} 1mnp &om nd~ tune to Fl'L. 
Scrccnuig com rckrs to the agency c.osu i,, adminis
tering either the former FAA Academy ATCS 
NonraclarScreenprogram(Broach&Manning. 1994) 
through March 1992. or the replacement computer
ized ATCS Pre-Tnining Screen (Broach & Brecht
Clatk, 1994) from June 1992 through June 1996. 
ThccostsoftheformerATCSNoruadarScrecn (FAA 
.Academy course 50321) were estimated at about 
$10,000 per controller in 1991. The replacement 
computerized test battery cost about $1,500 per 
examinec (Broach & Brecht-Clark, 1994). The FAA 
avoided incurring these costs for MnATCTC gradu
ates as they did not go through the Nonradar Screen 
or the ATCS Pre-Training Screen. 

Avoided Academy training <".osts refers to COstS 

incutted by the agency under the tedesigned Acad
emy program of about $45,500 per controller in the 
en route option. The redesigned FAAAcademy pro
gram will consistofthreepbasrsor modules: academ
ics (Phase I); techniques (Phase II); and skills building 
(Phase ID; Air TnBic Train.mg Group. 1.9.96). There 
wucnoplansfur MnATCTCgraduatcstoattcndany 
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phase of the FAA Academy ATCS training program, 
• of 1995, thereby saving the agency approximately 
$45.S00 per year per graduate hired. 

Performance verification (PV) is the Air Traffic 
evaluation of the readiness of a trainee to enter the 
:fidd for on-the-job training. PV was instituted in 
June 1992 as part of ihe overhaul of die ATCS 
asrriculum by the A1TWG {1992). The core of PV 
tequires l,ringing aperienced field controllers in as 
evaluators for eadt trainee. The costs of PV based on 
{a) live days aluy for a FG-1-4 FPL controller, (b) 
&ve days per diem in Oklahoma City. and (c) an 
average round-trip fueof$250. The rounded.ium of 
chese cosu was prorated across fov• rumio-s to 
arrive at a cost estimate of about $500 pct PV eum
inec. from 1992 Jhrough the present, the agency 
delegated the PV function to the tchools under die 
tupcmaion and direction of die .Air Taffic Perfor
mance Verification Division {ATz-400). Tlws, the 
~has avoided thosePV comltetwecn 1992and 
diepresent. Therearenopw.sforMnATCfC_gradu
-toundergo PV attheFAAAcadeiny.andtbeFAA 
wilt continue u, avoid PV C'4lts for these conuoller,. 

The final categoryofbcnefiuo the agency is in the 
reduction oldie time to FPL. The J.9.91 c;omprdten
sive tcviewof AT~ trainingcstim•tedmtoutetield 
training com over a36 month average time to FPL at 
$131,739 (ATIWG, 1991a). This total cost was 
.prorated over the three years to provide an estimate of 
the annual OJT cost of about $43,000. Reductions in 
time to FPL reduce the amount spent on training, 
which represents a savings to the agency. 

Cost-benefit analysis 
The cost-benefit analysis focused on detf'l'mining 

thepointatwhichcumulativeprogram bene&tswould 
balance or exceed cumulative MnATCTC program 
costs. Costs were calculated from 1991 through the 
year 2003 as the sum, each year. of identified direct 
and indirect costs, as mown in each fucal year's 
worksheet in Appendix Band Table 24. Benefits 
accrued from avoided costs were calculated fur each 
yearbymultiplyingthenumberofMnATCTCgradu
atcs hired by the avoided screening. three phases of 
initial qualification training at the FAA Academy; 
and PV cosu, as shown in the cost-bene&t analysis 
worbheers in Appendix B. The logic of the cost
benefit worksheet is presented in Table 25. The 



Table 24. Annual F:Y coats worksheet logic 

D11 DI lpllon N ..... Coal($) 

DIN• coat attributable For example, financial Units (not costs) Unit costs, for example, Units x rate • COit 
or specific to the subsidies provided at allocated to MnATCTC annual appropriation to 
MnATCTC program the direction of program MnATCTC 

Congress 

Program■ Indirect cost For example, FAA staff PIOlaled units (not Unit costs, for example, Units x rate• COit 
prorated to MnATCTC costs, evaluation coats, costs) or portion of FTE GS-14 annual salary 
program and travel. Staff coats allocated to MnATCTC 

are baled on publlshld program 
locality-baled pay rates 
for the grade/step of the 
FAA staff penson. 

Annual Coabl • Sum of costs forthil 

\>I 
fllcal year 

.... CUnlulatlve coeta • Thia year's coats + all 
previous yeara• costs 
back to 1991 

Annual hne ■ This year's actual or 
projected number of 
MnATCTC graduatN (to 
be) hired by FAA 

CUmulallve hlrN • Thia year's hlree + an 
previous years' hires. 
back to 1991 

eo.t per hlN ■ Cumulative costs 
divided by cumulative 
hlree 
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figure 3. MnATCTC projected cost-per-hire 
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Table 25. Cost-benefit worksheet logic 

Fl1calYNI' 

Flecal year (refer to 
FY worksheet) 

Annull Number of 
MnATCTC Progl■II 

HINI 

Actual number of 
hlrasfor FY 
worksheet 

(Columns continue across page In worksheet) 

FAAAcacllmy 
Aclldemlce (Ph111 I) 

Training Coat 

Starting In FY93, 
estimated al $15,000 
per student 

(Table 25 continues) 

FAAAclldlmy 
TIChnlquN(Phul 

II) Training Colt 

Starting In FY93, 
estimated at $15,000 
per student. If $0 
entered, cost not 
avoided. $7,500 
Indicates 50% of cost 
avoided, by having 
MnATCTC enter mid
course In Phase II 

Cumulallve Nwnblr 
ofllnATCTC 

PrOjji•nHll'N 

Cumulative number of 
hires from FY 
worksheet 

FMAclldlmy 
Sldlle-bulldlnf 

(PhaN 111) Training 
Coat 

Starting In FY93, 
estimated at $15,500 
par student; $0 
indicates cost not 
avoided by FAA 

FAA Screening Coat 

Costs for FAA 
Academy Nonntdar 
Screen FY91·92 
($10,000) or 
ATCS/PTS FY93-98 
($1,500). If $0 In cen, 
then C08t not avoided 

CUmulatlw saving■ 
from Avoided FM 
Academy Training 

Coets 

Number of annual 
hires for FY X (Phase 
I + Phase II + Phase 
Ill avoided costs), 
summed across years 

cumulalhM savinga 
from Avaldld 

1lngColta 

Number of annual 
hires for FY x 
Screening cost for 
that year, summed 
aCR>88ye&l8 



(Table 25 continued) 

(Columns continue across page In worksheet) 

ATX-400 cumulallve lllvlnae IINuallon In TIIM lo Av-.OJTeo.t Annual Savings from 
Perfonnance from Avoided PY FPL(Y ... ) perYNr Reduced TIIM to FPL 

Verification Cost per Costa 
Studlnt 

Estimated cost per Annual hires X PV cost Difference betvMen X Estimalild 0JT cost • Annual savings 
student, II described per student, summed MnATCTC average II described In text 
In text; If $0, cost not acroes~ time to FPL and facility 
avoided hiltOrlcal averages, 

computed•a 
standaldlzed Z-ecora 

CUmulatlve Saving• Total Cumulalln Curilulllllve llnATCTCa,, .. m- Coel-per-hlN .... from ReduOld TIIM Savlnp (Avoided llnATCl'C prog1■m CoetRatlo '1 
loFPL ScrNl'llng, Training, COel8 

PY, and TIIIII lo FPL 
Savlngl) 

Annual savings from ..... of Clmulallve Cumulallve costs (to • cumulatlw, COiia Cwnulatlve cost-per-
reduced llme to FPL, avoided ICl'Nlllng date) for MnATCTC divided by cumulative hire from FY 
summed across years costs,ctmulallve from FY worksheet savings (benefits) worksheet 

avoided FAA Academy 
trak'llng costs, avoided 
PV costs. plus 
cumulative savings 
from reduced llme to 
FPL 



reduction in time to FPL, while not statistically 
significant, was multiplied by the average OJT cost 
per year to assess the financial utility of even small 
gains in efficiency; that product was multiplied by 
the number of graduates per year to provide a rough 
esthnate of savings attributable to reductions in 
time-to-FPL. Avoided costs and OJT aavings were 
then summed. 

The cumulative costs and benefits were then com
pared, as shown in Figure 4, to identify the probable 
time frame in which benefits accruing from the 
MnA TCTC program might balance or exceed cumu
lative costs. Without considering other factors, such 
as the field training resource implications of the 
differing skill levels indicated by the ratings data, it 
appears that cumulative benefits to the FAA from the 
MnA TCTC program might outweigh sunk costs by 
about FY1998, based on the projected hiring rates. 
The ratio of cumulative benefits to costs is illustrated 
in Figure 5. Overall, the MnATCTC program might 
return at least one dollar in avoided costs and savings 
for every dollar. invested by FY1998, based on current 
projected hiring rates. 

DISCUSSION 

Overall, the CTI/ATCS program appears to be 
meeting its operational objectives in terms of em
ployee diversity, progress in field training, and con
uollerperformance. The MnATCTC program appears 
to be providing a greater proportion of women to the 
field facilities than has been provided through the 
FAA Academy. However, the MnATCTC program 
does not appear to be a better source for minority 
controllers than existing workforce sources such as 
the FAA Academy. There are few significant differ
ences between MnATCTC and FAAAcademygradu
ates in terms of training measures after taking into 
account inter-facility differences in programs. 
MnA TCTC graduates appear to do better than FAA 
Academy graduates on some training .measures, and 
FAA Academy graduates do better on others. The net 
effect appears to be that, overall, MnA TCTC gradu
ates require about the ume amount of days and hours 
of OJT as FAA Academy graduates. The attrition 
rates for the two groups are similar. A relatively small 
number ofMnATCTC graduates had been certified 

$40,000,0111 ····························-------------··-········--·-············-------------··································· 
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• • • • • • 
. ■TdllC-wtrnS.,...(A"fllidod 

lcmnlng Tnimg PV, 11111 
.. Rtllacld Tia• to PPL) ············-······--·--··························-----·········~····· ··••: 

' • • • • • ----: 
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Figure 4. MnA TCTC cumulative costs and benefits 
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as FPL controllers as of June 1995, compared with a 
larger number ofFAAAcademy graduates. However, 
the times required for the two groups to certify were 
about the same. Moreover, ti:;; accession analysis 
suggested that the number ofMnATCTC graduates 
that could be reasonably expected to achieve FPL 
and their times to FPL arc likely to be comparable to 
those for FAA Academy graduates. 

On the other hand, the ratings data suggest some 
caution in concluding that the MnATCTC is pro
ducinggraduatesthatarcstrialycomparabletogradu
ates of the FAA Academy - in terms of their 
teamWOrk, teclmical skill, knowledge, and potential 
to succeed. Overall, the mean ratinp ofMnATCTC 
graduate teamwork, technical skill, knowledge, and 
potential to succeed were statistically lower than the 
mean ratings of the Academy comparison group, 
even after taking into account other &cton, such as 
the dcgrcc to which graduates kit ac:c:epted at the 
facility and hiring delays. Altemame explanations 
for these diffcrcno.: might include discomfort with 
MnATCTC graduates and rating cr.rors associated 
with stringency and leniency •. Another explanation 
might be that FAA ATCS supervisors ate as Ft 
uncomfortable with controllers entering die work 
force through other than the miditional pipelines. 
Or,itmaybcthatthcdifFcrenccsinratinprdlectral 

differences in performance. The development of ob
jective measures of the core technical performance of 
controllers, such as envisioned for the Separation and 
Control Hiring Assessment (SACHA) procurement 
(FAA, 1991) and iu successor, the Air Traffic Selec
tion and Training (AT-SA1) program (FAA. 1996), 
may provide better assessment tools in future program 
evaluations than subjective .ratings that may be influ
enced by stringency, leniency, and other rating errors. 

Finally, the cost-benefit dau suggest that benefits 
may accrue to the agency by usingMnATCTC as an 
alternative workforce recruiting and training source 
for the en route option. It appears from this analysis 
thatMnATCTC can produce graduates at a cost that 
is competitive with the FAA Academy, even with 
continuing, congressionally-mandated financial sup
port from the FAA for the Minncsou program.· The 
cost-benefit analysis for MnATCTC also saggesu 
that.givencurrcnthiringprojections, theMnATCTC 
will have a positive rctmn-on-invatment by about 
m998. The majority of that benefit accrues in the 
form of avoiclecl training costs at the FAA Academy. 
Howe.er, this analysis docs not consider other costs 
to me agency. For ~pie. the difFcrenccs in skill 
Jcve1 for MnATCTC graduates may place greater 
burdens over time on facility training resources to 
bring those graduates up to a common standard of 
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performance. A significant effort will be required of 
the FAA to reauit minority candidates for the ATCS 
occupation in view of the difficulties experienced by 
the MnATCTC to recruit a diverse st11dent popu\a
tion. Maintaining the technological currency of the 
MnATCTC program on the NAS architecture as it 
evolves may impose another cost on the agency that 
is not reflected in this cost-benefit analysis. More
over, improvements in efficiency at the FAA Acad
emy, Kducingagencycoscs, woulc:I Kducetheappan=nr 
nnanciil benefiu of the MnA TCTC progn.m. 

In condusion, this first summative evaluation 
found, on one hand, that the MnATCTC program, 
under the Collegiate Training lnitiativr for Air T raf
fic Control Specialists (CTI/ATCS) umbrella, ap
pears to be meeting defmed program objectives, in 
rums of recruiting women into this traditionally 
male occupation. However, MnATCTC has been 
less successful than the FAA in recruiting minorities 
into the ATCS occupation, despite a substantial 
investment in a national recruiting program. 
MnA TCTCgraduate progress through the controller 
fidd training appears to be on a par with that of 
persons entering the occupation through the FAA 
Academy, based on the objective tracking and attri
tion data. However, the subjective ratings are less 
supportive, with MnATCTC graduates having lower 
average ratings of teamwork, technical skill, technical 
knowledge, and potential to succeed in the ATCS 
occupation than Academy graduates, even after con
trolling for the fact that MnATCTC graduates felt 
less well accepted in the facility and experienced 
ngnmcant delay& between graduation and hiring. 
These differences may reflect actual performance 
diffetences, or perhaps, discomfort with persons en
tering the occupation through other than traditional 
routes. Research on supervisory attitudes and expec~ 
tatlons of new controllers might provide a basis for 
undentanding these diJfereJ1ces in ratings and for 
designing training management interventions and 
strategics to mitigate any discomfort and ease the 
O'f'ni:rational socialization process for new control
lers in field facilities. Differences in personality and 
biographical background between persons that enter 
through thecollegiatcandcompetitivechannelsmight 
also be investigated as potential explanations for 
diffetences in performance. Objective measures of 
coreiechnical performance, currently underdevelop
ment, may be used in future evaluations to provide a 
moredefinitivecomparisonofthcufetyandefficicncy 
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of CTI/ATCS graduates to that of controllers who 
entered the occupation through the FAA Academy. 
Finally, the cost-benefit analysis suggests some long
term benefit for the FM byuti\ningthe MnATCTC 
program as an alternative workforce source. Overall, · 
the pattern of results in this first summative evalua
tion suggests that expansion of the CTI/ ATCS pro
gram to additional educational institutions might be 
considered by the FAA as pan of an overall strategy 
for ,r:affing rhe National Air,pace System. 
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Appendix A 

Sample Performance Rating Packets 
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[011" Instructor] 
[Facility) 
[Mailing address] 
[Qty, ST, Zip-xxxx] 

Dear {OJT Instructor] 

Date 

The Collegiate Training Initiative for Air Traffic Control Specialists (CTI) program was implemented by the agency 
in 1990 in order to assess the feasibility of developing and implementing initial, entry-level ATCS technical training 
at selected educational institutions 1hroughout the country. [Controller] graduated from one of the five participating 
CTI schools, and was placed directly into a field facility without going through the initial training at the FAA 
Academy. This survey is part of a series of studies being conducted by the Civil Aeromedicat Institute {CAMI) to 
evaluate the feasibility of the CTI program. These survey results will be used to assess how well the Cl'I programs 
have trained their graduates relative to FAA-trained developmentals. 

In this evaluation, supervisors of and selected orr instructors for the CI1 graduates currently employed by the FAA 
will receive lhis CI1 Controller Profile. In the survey, you are asked to assess the performance of[controDer]-his 
or her technical skills, technical knowledge, and teamwodt - relative to all other controllers you have lmown at the 
same point in dteir career. 

The same survey is being sent to 1he supervisors of and 011" instructors for a comparison group of PAA Academy
lnined controllen, in order to provide a basis for comparing how well the CTI and Academy programs trained new 
controllen for success in field training. Similar surveys are also being sent to the controllen to obtain their self
assessments as well. The results of the self-, supervisor-, and instructor-assessllle'lts will .be combined for each 
penon, and then a,gregated within groups for analysis. l.dw rtrn, to :,ou d,at IINfoew o/llN 11114] is 011 

IN"'°""611N CTI all At:a4at, ,-grt11111. 

In other words, only group statistics shall be used in any reports. Data about individuals are confidential, and shall 
not be released. 77w liata col1eelM i,i dlu """111114 its rn"1111""11 IIOt H u«l ill""'-,, b., ""' .. .._, 
-i,lo,u, npn111lllotiu, or conlnldor, o/llN ~ to ;Jim'°"',,,,,.,,,,,.,.,, tndllillK, wol'iill6 con4illo11S, or 
""'111, The surveys shall not be retained, recorded, or copied in any way at the facility for any pwpose. 

Finally, the profile data from lhis survey are vital to evaluating the CI1 program for the agency, the Department of 
Transportation, and the CTI schools. We strongly urge you to complete the survey and return it in the postage paid 
envelope as soon as possible. 

Isl 
[Name] 
[Air Traffic tide] 
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Collegiate Training Initiative (CTI) Graduate Profile 

PURPOSE OF SUllVEY 

This survey is part of a series of studies to evaluate the Collegiate Training Initiative (CTI). 
Your first-band impressions of the pelformance of [controller (SSN)] are very important to 
determining if the CTI program is accomplishing the goal of putting high-aptitude pmons into 
the field 

BACKGROUND OF SURVEY 
The CTI program was initially implemented in 1990. [controller] graduated from one of the 5 
participating institutions. Tht, purpose uf this followup study is to usess the performance and 
progress of [controller] as part of the overall evaluation of the CTI. 

THANKS FOR YOUR COOPERATION 
The profile data from this survey am 11ital to ev11lnating the CTI for the agency. Your 
cooperation and thoughtful consideration of [controller]'& skills, teamwork, and knowledge is 
greatlJ appreciated - and needed 

AFINALWORD 
The researchers at CAMI know that it seems like them a lot of surveys in the FAA. This survey, 
however, has been mailed to a very specific group, as opposed to a JllOIC general sample like the 
Job Sam.faction Survey. We also know that, often, not much seems to ever be beard about the 
MSUlts of a survey. To combat this perception, we'c! like to send a short summary of the tau1ts to 
you, wben they become available. Just fill out a mailing label or envelope, and include it in the 
return envelope. 

TIIANJC YOU VERY MUCH! 
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Please remember that this survey: 

• Is for ICSC81Ch purposes only under S USC 1301, 2301, & 3304; 
• Shall be used only for the evaluation of the CTI by CAMI rcsean:hers; 
• Is confidential and only group statistics shall be used in &n) 1cports; 
• . Shall not be discussed with the controller or any other person; 
• Shall not effect assignments, worlring conditions, or status of the controller; and 
• Shall not be copied, n:confcd, or tetaincd at the facility for any purpose. 

J'&JIWOH: Consider the conln>ller •es wud, ,dative to all OIiier controllers you have observed at the 
ume point ill lraiDiDg. Use the scale below to profile [cootroller]'s tellnwo«. 

Malm ••et11ercmtn11enJ0111ul1L ob.elftdattlaerme 
palntfa tlleh· career, llowwell ,-. tllls a.atrole •• 

I. Wmtc ia a team .................................................................................. _ ................................................... . 

2. Fnpge 'llher team members in solving a problem .......................... .. 

3. Lead the team in solving problems, mating improvements, etc. 

4. Eam the respect of team meniJerS .................................................... .. 
S. Build eamadarie or spirit appropriately within the team ............... ~~ .•. 

6. Discourage horse play or other disruptive behavior ......................... . 

7. Support or aid team members in stlcssful situations ........................ . 

8. Maintain awamness of own ability limits ......................................... . 

9. Accept feedback ~garding performance : ......................................... . 

10. Seek additional information when confronted with a problem 

l l. Evaluate altemative solutions to a problem ...................................... . 

12. Perform confidently .......................................................................... . 

13. Perform consistently day after day regardless of circmmtances 

14. Adapt to changing conditions or circumstances on the job .............. . 

15. Tolerate ~ful situations .............................................................. . 

A-5 



Relative to all other controllers Jou ave observed at this point in 
their career, to what degree do JOU believe that this controller: 

16. Is part of the team .............................................................................. . 

17. Might be more accepted in another work group or team ..•••••••.••••••••• 

18. Fits in with his or her current work group or team ........................... . 

19. Is treated fairly by her or his current work group or team ................ . 

20. Is affected negatively (with regard to work performance) by how 
the other controllers on his or her current team view ber/him .......... . 

SKILLS: Now consider the controller's teclmlcal sldD in performing air traffic control tasks, relative 
to all other controllers you have observed at the same point in their career. Use the scale below to 
profile [controller]'s technical skills. 

===========-============ = . - ·?.\:~{:&~~t1<~'.l~/; .. ]\<< -'-~~rffutt;~~~fa{{i~if~- jI1,}iY~-!f£t~~lt:i/.i/.t~~1t~;;}t~! 

Relative to all other controllers :,ea have observed at this point in 
their career, how well does this controller: . 

21. Ensure separation using vectors, speed, & altitude ........................... . 

22. Maintain an orderly flow of traffic ................................................... . 

23. Sequence traffic ................................................................................. . 

24. Perform pointouts and handoffs ........................................................ . 

25. Manage (surface) traffic movement areas ......................................... . 

26. Recover from and correct errors, slips, and/or mistakes ................ ; .. . 

27. Prioritize actions ............................................................................... . 

28. Maintain situational awareness ......................................................... . 

29. Issue clearances using appropriate phraseology ............................... . 

30. Conduct relief briefing ...................................................................... . 

31. Post flight data on flight progress strips ........................................... . 



INOWLEDGE: Finally, consider the controller's t.ecludca1 knowledge about air traffic.control, 
szlative to all other controllers you have observed at the same point in training. Use the scale below to 
profile [controllcr)'s technical knowl~ge: 

Relative iO all other controllers JG11 llave emened at the same 
point la their career, llow mach does fJds antnJDerbow ahoat: 

32. Airspace COllfiguration in sector and/or area of apeciali7.ation 

33. Traps, hot spots, 111ld ttaffic patterns or flows in the sector/area 

34. Relevant sector/area LOAs and directives ....................................... • 

3S. Relevant sector/area special pn,cedwes ......................................... . 

36. ATC equipment capabilities and limitations ................................... . 

37. Ain:nft types. cbaracteristics and perf01mance limits .................. . 

38. Weadaer .................................................................... _ ................ - ....................................................... - ...• 

39. Facility a,eneral policies and ~ ......................................... . 

40. Other parts of the ATC system, such as FSS and AF ..................... . 

41. FAA orpnimion, general policies, and proc:edmes .'. ............ "' ...... , 

42. Pilot rotes, ffllpollSibilities, constraints, and wotkload .••...•••••..•.•.••. 

=e11•.::;~;::u:;:.1s.c~i;::~:~~~.~~~~'.~ ... [ID 
About laow 1oD1 uveyou supenfsedortnlned [mntroller]?-"--rn [I] 

(Yn) {Md,s) 

Please tell us a little about yourself: 

About how long have you been an air traffic controller? ............................... : .......... . 

About bow long have you been at this facility? ............................................... : •••.•...• 
........ ........ 

Abo-.Jt how long have you been in your present position? ........................................ . __ _. 
(Yn) (MIiis) 

Are you a ................. 0 Instroctor 0 Supervisor OManager 

THANK YOU VERY MUCH! 
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Date 

[Controller] 
{Facility] 
[Mat"\ina aoildcJr...,...essu~ 
[City, ST,Zp-nxx] 

Dear [CODIIOtler] 

The Co11esiate Training Initiative for Air Traffic Control Specialists (Cl1) program was implemented by the agency 
in 1990 in order to assess the felSllrility of developing and implementing initial, entry-level ATCS technical training 
at •lecled edllcalional institutions throughout the countiy. As a paduate from one of the five participating CTI 
ICboo1s, you - pllced dnctly into a 1ie14 facility without going through the initial training at the FAA Academy. 
'Ibis suney is part of a aaies of llUclies being c.>n4uctecl by the Civil Aeromedical Institute (CAMI) to evaluate the 
feasibility of the CTI program. Tllese suney esuks will be used to assess how well the CTI programs have trained 
their araduates relative to FAA-trained developmentals. 

In 1his evalullioo. all of the en paduatet. cm1eatly eq,loyecl by the FAA will receive this CTI Controllet Profile. 
In the suney, you an: asbcl to assess your own performance-your techaical skills, your technical knowledge, and 
twnwort- relative to all other conttollers you have known at the same point in their career. We are asking you 
clirecdy because 1ht rs ch litentme su,aests that people in fact can and do give very honest self-assessments 
wlBl ubcL People tnow their llrllgths 11111 where they need training or practice. 

ne same suney is being sent to a comparison group of FAA Academy-trained controllers, in order to provide a 
basis for compatillg how well the en 11111 Academy programs trained new controllers for success in field training. 
Simii. sa veys are also being sent to your mpervisor and senior OJT insttuctor in order to get their assessments as 
well. The IIIUlts of die self-, supervisor-, and instruetor-assessments will be combined for each petSOR, and then 
agrplled within ,roups for wlysis. ut _,,,,_,. ,-dtllltl,efoau o/11,e dll4J i, °" noluatb,I tl,e CTI a4 
A I ,,,_,, ,,-,.,WMlu+ 

In other wonts, only 1f011P llafistics shall be used in ay rports. Data about individuaJs are confidential, and shall 
notbemleased. Dw~a• w '-IIAir --,.-lb nnlb dall110tie--'"'.,., -,, ._,.,,,~ 
-,,,.,.. ,_,,.., P 1;. re e sdol, of* ll60lq lo 4/m,o.,rGrifl'lllnls, """""'• ...tln1 collllltiDm, or ..... 
Finally, you will be given time at wodt to complete this sutvey. The profile data from this sutvey from each and 
ew:aycn paduate are Yitai 10 evaluating the en program for the agency, the Depanment of Transportation, and 
the CTI IChools. While participation is voluntaty, we strongly urge you to complete the sutvey and rturn it in the 
pomgepaid envelqlea aoon a JIOSSl"ble. 

Ill 
[Name] 
[Air Traffic tide] 

Ill 
[Name] 
[AHi' title] 
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Collegiate Training Initiative (CTI) Graduate Profile 

PURPOSE OF SURVEY 

This survey is part of a series of studies to evaluate the Collegiate Training Initiative (CTI). 
{controller]. your assemneut of your own performance is very important to detennioing if the 
en program is .accomplishi&g the goal of putting high-aptitude persons into the field. 

BACKGROUND OF SURVEY 
The CIT program was initially implemented in 1990. Our records indicate that you graduated 
from one of the 5 particlpating institutions. The purpose of this followup study. [controller]. is to 
assess the pedonnance and progress of en graduates as part of the overall evaluation of the en. 

THANKS FOR YOUR COOPERATION 
The profile data from this survey are vital to evaluating the en for the agency. Your 
cooperation and thoughtful self-assessme'lt of your technical skills, teamwodc. and knowledge is 
greatly appn,ciated - and needed. 

AFINALWORD 
The researchers at CAMI know that it seems like there a lot of surveys in the FAA. This survey, 
however. bas been mailed to a very specific group, as opposed to a more general sample lite the 
Job Satisfaction Survey. We also know that, often. not much seems to ever be heard about the 
n:sults of a survey. To combat this perception, we'1 like to send a short summary of the results to 
you. when they become available. Just fill out a mmling label or envelope, and include it in the 
~ envelope. 

THANK YOU VERY MUCH! 
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Please remember that this survey: 

• Is for research purposes only under 5 USC 1301, 2301, & 3304; 
• Shall be used only for the evaluation of the CTI by CAMI researchers; 
• Is confidential and only group statistics shall be used in any reports; 
• Shall not be discussed with your OJTI, supervisor, or any other person; 
• Shall not effect your assignments, worldng conditions, or status; and 
• Shall not be copied, MCOrdcd, or retained at the facility for any purpose. 

ltelatlve 1D 1111 other mntrollen you have bown at the same point 
ba their career as you, llow well do you: 

1. Work in. a team •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

2. '&PF other team members in solving a problem ........................... . 

3. Lead the team in solving problems, making iq,rovements, etc. 

4. Barn tile Jespect of team. l'lllelll1>els .................................................... . 

5. Build camadarie or spirit appropriately within the team .................. . 

6. Discourage horse play or other disniptive behavior ......................... . 

7. Support or aid team members in stressful situations ........................ . 

8. Maintain awareness of own ability limits ......................................... . 

9. Accept feedback tegalding performance .......................................... . 

10. Scelt additional information when confronted with a problem ......... . 

11. Evaluate alternative solutions to a problem ...................................... . 

12. Pe:rforn1 CC>llficl&,ntly ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

13. Perform c:onsistcndy day after day mgardless of cimnnstanccs 

14. Adapt to changing conditions or circumstances on the job .............. . 

15. Tolerate stJessful situations .............................................................. . 



llela1ive to all other controllen you have known at the same point 
In their career as you, to what degree do you helfeve that you: 

16. Are part of the team ......................................................................... .. 

17. Might be more accepted in another work group or team ......... ~ ........ . 

!8. Fit in with your cumnt work group or team .................... ; ........•.. : ....• 

19. Are treated fairly by your current work JfOIIP or team ..................... . 

20. Are affected negatively (with regard to wodc perfl'!'ffl8JICe) by how 
the other controllers on your cumnt team view you ......................... · 

SKILLS: Now consider your technbl skill in performing air traffic control tasks, relative to all other 
controUers you have known at the same point in training. Use the scale below to profile your technical 
skills. 

Relative to all other controllen you have known at the same point 
.. ~ their career as you, how well do you: · 

21. Ensure separation using vectors. speed, & altitude ............................ . 

22. Maintain an onlerly flow of traffic ................................................... . 

23. Sequence traffic ............. : ................................................................... . 

· 24. Perform pointouts and handoffs ........................................................ . 

25. Manage (surface) traffic movement areas ........................................ .. 

26. Recover from and correct errors, slips, and/or mistakes ................... . 

27. Prioritize actions ...................... :., ...................................................... . 

28. Maintain situational awareness ......................................................... . 

29. Issue clearances using appropriate phraseology ............................... . 

30. Conduct relief briefing ................................................................... : .. . 

31. Post flight data on flight progress strips ........................................... . 

. .. ..... 



INOWU!DGE: Finally, consider your ............ lmowledp about air traffic control, telative to all 
other controllers you have known at the same point in training. Use the scale below to profile your 
technical knowledge: 

Relatift to d odler- Clllll1nlllen you .. 'ft ollsened at tbe ame 
pabdln their career•,-. llow aac:11 do yoa bow about: 

32. Airspace configuration in sector ancllor area of specialization 

33. Tnps, hot spots, llld traffic patterns or flows in the sector/asu 

34. Relevant sector/asu LOAs and ditecti'llel ...................................... . 

35. Relevant sector/area special ~ ......................................... . 

36. ATC equipment capabilities and limitations ................................... . 

37. Aircraft types, cbancterislics, and performance limits .................. . 

38. Weadler-·-··-·······...,·· ........................... - ................................................................. _ ......... ... 

39. Facility general policies and procedures ......................................... . 

40. Other parts of the ATC symm, such as FSS and AF .................... .. 

41. FAA orpnimion, geoenl policies, and procedures ..................... .. 

42. Pilot roles, iesponsibilities, constraints, and wodtload ................. ... 

::1~=-=~-.~~==:a=t.~-~-~~··· DJ] 
AlloatllowlongdldywKtetowalt1'etweeuii•Ainlanclmr11ngtbe . DJ DJ llntplmeflflleld .,.. .... -ty..-flldlltyT ________ _ 

(Yn) (MIiis) 

THANK YOU VERY MUCH! 



{Supervisor] 
{Facility] 
[Maitina address] 
[Qty, ST, Zip-xxxx] 

Dear [ supervisor] 

Date 

The Collegiate Tninina Initiative for Air Traffic Control Specialists (CTI) program was implemented by the agency 
in 1990 in Older to assess the feasibility of developina and implementing initial, entry-level A TCS technical training 
at selected educational institutions throughout the country. [Controller] graduated from one of the five participating 
en schools, and was placed directly into a field facility without going through the initial training at the FAA 
Academy. This survey is part of a series of studies being conducted by the Ovit Aeromedical Institute (CAMI) to 
evaluate the feasibility of the en program. These survey results will be used to assess how well the CTI programs 
have trained their l'aduates relative to FM-trained developmentals. 

In this evaluation, supervisors of and selected OlT instructors for the en graduates currently employed by the FAA 
will receive this en ControUer Profile. In the survey, you are asked to assess the performance of [controller]- his 
or her technical skills, technical knowled,e, and teamwork - relative to all other controllers you have known at the 
same point in their career. 

The same survey is being sent to the supervisors of and OJT instructors for a comparison group of FM Academy
trained controllers, in order to provide a basis for comparing how well the en and Academy pro,rams trained new 
controllers for success in field training. Similar surveys are also being sent to the controllers to obtain their self
assessments as well. The results of the self•-, supervisor-, and instructor-assessments will be combined for each 
person, and then aggregated within groups for analysis. Ld ru nru11 to 1ou dud tM focru o/llN muJ, ii on 
ro6ratiar die C'n GllllAeau•1 pro,-,. 
In other words, only group statistics shall be used in any reports. Data about individuals are confidential, and shall 
not be released. 71N Nltl eoll«k4 in t1lifl fllll4, Gllll illl ,_.,,,, 111lall not In u.,J in any woy, by an1 •e•lnr, 
e-,loyn, NpNIMlllliH, or conlrildor, o/llN •6MCY to effect ,our t6lli6ffl'ln1tl, lraalin6, fHJlicinl corulitiDntl, or 
dtllu. The surveys shall not be retained, recorded, or copied in any way at the facility for any purpose. 

Finally, the profile data from this survey are vital to evaluating the en program for the agency, the Department of 
Transportation, and the CI1 schools. We strongly ur,e you to complete the survey and return it in the postage paid 
envelope as soon as possible. 

Isl 
[Name] 
[Air Traffic title] 
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Collegiate Training Initiative (CTI) Graduate Proffle 

PURPOSE OF SURVEY 

This survey is part of a series of studies to evaluate the Collegiate Training Initiative (CTI). 
Your first-band impressions of the per{ormance of [controller (SSN)J are very important to 
determining if the CTI program is accomplishing the goal of putting high-aptitude persons into 
the field. 

BACKGROUND OF SURVEY 
The en program was initially implemented in 1990. [controller] graduated from one of the S 
participating institutions. The purpose of this followup study is to assess the performance and 
progress of [controller]as part of the overall evaluation of the CTI. 

THANKS FOR YOUR COOPERATION 
The profile data from this survey are vital to evaluating the en for the agency. Your 
cooperation and thoughtful consideration of [controller]'s skills, teamwork, and knowledge is 
greatly appreciated --- and needed. 

AFINALWORD 
The researchers at CAMI know that it seems like there a lot of surveys in the FAA. This survey, 
however, has been mailed to a very specific group, as opposed to a more general sample like the 
Job Satisfaction Survey. We also know that, often, not much seems to ever be heard about the 
results of a survey. To combat this perception, we'd like to send a short summary of the results to 
you, when they become available. Just fill out a mailing label or envelope, and include it in the 
return envelope. 

THANK YOU VERY MUCH! 



Please remember that this survey: 

• Is for research purposes only under S USC 1301. 2301. & 3304; 
• Shall be used only for the evaluation of the CTI by CAMI researchers; · 
• Is confidential and only group statistics shall be used in any~; 
• Shall not be discussed with the controller or any other person; 
• Shall not effect assignments, worldng conditions, or status of the controller; and · 
• Shall not be copied. ~rded. or retained at the facility for any purpose. 

TEAMWORK: Consider the controller's tam.wort. relative to all other controllers you have 
observed at the same point in training. Use the scale below to profile [controller]'s teamwodt. 

Relative to all o1her controllers you have observed at the same 
point fa tlleir career, llow well does dais controller: 

l. Wort. in a team ...................................................... ~ .......................................................... . 

2. F.ngage other team members in solving a problem ........................... . 

3. Lead the team in solving problems, making improvements, etc. 

4. Earn the respect of team members .................................................... . 

S. Build camadarie or spirit appropriately within the team .••.•...••••...•••• 

6. Discourage horse play or other disruptive behavior ..................... :.... · 

7. Support or aid team members in stressful situations ........................ . 

8. Maintain awareness of own ability limits··············-························· 

9. Accept feedback regarding perfonnance --·-···-········ ........... ~ .......... . 
10. Seek additional information when confronted with a problem ........•. 

11. Evaluate alternative solutions to a problem ...................................... . 

12. Perform confidently ......................................................... : ............... .. 

13. Perform consistently day after day regardless of circumstances 

14. Adapt to changing conditions or circumstances on the job .............. . 

15. Tolerate stressful situations .............................................................. . 

A•lS 



Relative to all other controllen you have observed at this point In 
their career, to wbl.t delree do you belleve that this controller: 

\-6. ls, pgrt of~ tt:a.m ............................................................................. .. 

17. Might be more accepted in another work group or team .................. . 

18. Fits in with his or her current work group or team .......................... .. 

19. Js treated fairly by ~ ~r or his current work group or team ................ . 

20. Js affected negatively (with regard to work performance) by how 
the other controllers on his or her current team view her/him ......... .. 

SKILLS: Now consider the controller's technical skfll in performing air traffic control tasks, relative 
to all other controllers you have observed at the same point in their career. Use the scale below to 
profile [controller]'s technical skills. 

Relative to all other contronen you Jaave observed at this point In 
their career, how well does this controller: 

ll. lmsme separation usmg -vectors, speed, & ahitude ........................... . 

22. Maintain an orderly flow of traffic .................................................. .. 

23. Seque11ee traffic ................................................................................. . 

24. Perform pointouts and handoffs ........................................................ . 

25. Manage (surface) traffic movement areas ......................................... . 

26. 1\eco'ver from and correct etTOTS, s\ips, andlor mis\a\tes .................. .. 

27. Prioritize actions ..... , ................................. , ................................. , ..... . 

28. Maintain situational awareness ........................................................ .. 

29. Issue clearances using appropriate phraseology ............................... . 

30. Conduct relief briefing ...................................................................... . 

:n. ?ost 1\igb\ da\a 001\igb\ progress stnps ... , ................................. , ..... . 



KNOWLEDGE: Finally, consider the controller's technical knowledge about air traffic control, 
relative to all other controllers you have observed at the same point in training. Use the scale below to 
profile [controller]'s technical knowledge: · 

Relative to all other controllen you have observed at the same 
point in their career, how much does this controller know about: 

32. Airspace configuration in sector and/or area of specialization 

33. Traps, hot spots, and traffic patterns or flows in the sector/area 

34. Relevant sector/area LOAs and directives ...................................... . 

35. Relevant sector/area special procedures ......................................... . 

36. A TC equipment capabilities and limitations ................................... . 

37. Aircraft types, characteristics, and performance limits .................. . 

38. Weather ........................................................................................... . 

39. Facility general policies and procedures ......................................... . 

40. Other parts of the ATC system, such as FSS and AF .................... .. 

41. FAA organization, general policies, and proce&ns ...................... . 

42. Pilot roles, responsibilities, constraints, and woddoad ................... . 

=~:=~r=~=:nisa[~=:.e~.~~~~.~~~.~~~-~---ITO 
About how long have you supenised or trained [controner]?.,---------- DJ DJ 

(Yn) (Mtbs) 

Please tell us a little about yourself: 

About how long have you been an air traffic controller? .......................................... . .... ..... 
About how long have you been at this facility? ........................................................ . .... ..... 
About how long have you been in your present position? ........................................ . -.-.. 

(Yn) (MIiis) 

Are you a ................. 0 Instructor 0 Supervisor OManager 

THANK YOU VERY MUCH! 
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TableB-1 
FY1991 MnATCTC Cost estimate WOTLsheet 

Cost Category 
Direct 
Direct 

Direct 

Program 

Program 
·Program 
Program 
Propn 
Program 
Propn 

TableB-2 

Description 

FAA Fmancial Suppon 
Site Visits 

· ReJional Liaison (GS-14/5) 

AIIT Staff (GS-14/5) 

AAM Psychologist (GS-12/1) 

Evaluation Contract(s) 
APN Staff (GS-13/5) 
AMII Staff(GS-7n.) 
AMA Staff(GS-14/5) 
A1Z Staff (GS-14/S) 

N 

1.00 

6.00 

1.00 

0.25 

0.10 

0.00 

0.00 

0.00 

0.01 
0.04 

Annua)Him; 26 

Cumulative Him; 26 

FYt992 MnATCTf C9Sr 1'\SPM" worksheet 

Cost Category 

Direct 

Direct 
Direct 
Program 

Program 
Program 
Program 
Program 
Program 
Program 

Description 

FAA Financial Support 

Site VJSits 
Regional Liaison (GS-14/S) 
AHi' Staff (GS-14/S) 

AAM Psychologist (GS-1212) 

Evaluation Contract(s) 

APN Staff (GS-13/9) 

AMII Staff (GS-7/3) 

AMA Staff (GS-14/5) 

ATZStaff(GS-14/S) 

N 

1.00 
1.00 
0.00 

0.05 
0.10 

0.00 
0.10 

0.00 
0.01 

0.04 

Annual Hires 19 

Cumulative Hires 45 
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Rate 
$6,650,000 

$500 

$59,394 

$59,394 

$37,294 

$0 

$50,260 
$21,724 
$59,394 

$59,394 

$ 

$6,650,000 
$3,000 

$59,394 

$14,849 

$3,729 

so 
$0 

$0 

$594 
$2,376 

Annual Costs $6,733,942 

Cumulative Costs $6,733,942 

Cost per Hire 

Rate 

$2,000,000 
$500 

$61,887 
$61,887 
$40,156 

$0 
$58,530 

$23,366 
$61,887 
$61,887 

Annual Costs 
Cumulative Costs 

Cost per Hire 

$258,998 

$ 

$2,000,000 
$500 

$0 
$3,094 

$4,016 

$0 
$5,853 

$0 
$619 

$2,475 
$2,016,557 

$8,750,499 

$194,456 



TableB-3 
FY1993 MnATCTC OW estimate worksheet 

Cost Category 

Dim:t 

Direct 

Direct 

Program 

Prolfllll 
Program 

Prolfllll 
Prolfllll 
Program 

Program 

Description 
FAA Financial Support 
Site Visits 

Regional Liaison (GS-14/5) 

AHi' Staff(GS-14/S) 

AAM Psychologist (GS-1311) 

Evaluation Contract(s) 

APN Staff (GS-1319) 

AMH Staff(GS-7/4) 

AMA !::aff(GS-14/5) 

ATZStaff(GS-14/5) 

N 
1.00 

1.00 

0.50 

0.04 

0.02 
0.20 
0.07 

0.12 
0.01 

0.01 

Annual Hires 78 
Cumulative Hires 123 

TableB-4 
FYJ994 MnATCTC Cost estimate worksheet 

Cost Cateaory Description 
Direct FAA Financial Support 
Direct 

Dimct 

Program 
Program 

Program 

Program 
Program 
Program 
Propm 

Site Visits 
Regional Liaison (GS-14/S) 

ABT Staff{GS-14/6)* 

AAM Psychologist {GS-13/2) 

Evaluation Contract(s) 

APN Staff (GS-13110)* 

AMH Staff (GS-7/4) 

AMA Staff(GS-14/5) 

ATZ Staff (GS-14/5)* 

*I.Dcality pay 

Annual Hires 

Cumulative Hires 

N 
1.00 

1.00 

0.01 
0.10 

0.10 

0.00 

0.10 

0.12 
0.01 

0.02 

40 

163 

Rate 
$2,000,000 

$500 

$64,179 

$64,179 

$47,920 
$97,000 
$60,696 

$24,988 
$64,179 

$64,179 

$ 

$2,000,000 

$500 

$32,090 

$2,567 

$958 
$19,400 
$4,249 
$2,999 

$642 

$642 

Annual Costs $2,064,046 

CumulativeCosts $10,814,545 

Cost per Hire 

Rate 
$0 

$500 
$64,179 

$68,862 

$51,171 

$0 

$64,928 

$25,823 

$66,323 
$66,323 

Annual '.:osts 

Cumulative Costs 

Cost per Hire 

$87,923 

$ 

$0 

$500 

$642 
$6,886 
$5,1)7 

$0 
$6,493 

$3,099 
$663 

$1,326 

$24,726 
$10,839,271 

$66,499 

.... 



TableB-5 
fil99~ MnATCTC rnotestimllle worbheet 

Cost Category Description N $ 

Dim:t · FAA Fmancial Support 1.00 so $0 

Dim:t Site Visits 0.00 $2,000 so 
Ditect Regional Liaison (GS-14/5) 0.01 $65,460 $655 

Program AHR-IS Staff(GS-1416)* 0.02 $71,078 $1,422 

Program AAM Psychologist (GS-13/3)* 0.10 $52,136 $5,214 
Program Evaluation Comnc:f(s) o.oo so $0 

Program AHR-22 S1aff (GS-13110)* o.os $67,021 $3,351 

Program AMHStaff(GS-7/S)* 0.12 $26,529 $3,183 
Program. AMA Staff (GS-UIS)* 0.01 $65,460 $6SS 
Program ATZSTaiJ(GS-1415)* 0.02 $69,047 $1,381 

*L«alily pay Annual Costs $15,860 

Cumulative Costs $10,855,131 

Annual Hites 30 
Cumulative Hites 193 

CostperHire $56,244 

TableB-6 
fIJ996MnATC'IC~estim1~worl.._ 

Cost Category Description N Rate $ 
Direct FAA Financial Support 1.00 $250,000 .$250,0()() 

Direct SiteVJSits 0.00 so $0 

Direct Regional Liaison (GS-14/S) 0.01 $65,460 $655 

Prognr:i AHR-15 Staff (GS-1416)* 0.05 $71,078 $3,554 
Program AAM Psychologist (OS-14/1)* 0.10 $57,760 SS,776 
Program Evaluation Contract(s) 0.20 $0 $0 
Program AHR-22 Staff (GS-13/10)* 0.05 $67,021 $3.351 
Program AMH Staff (GS-715)* 0.12 $26,529 $3,183 
Program AMA Staff (GS-1415)* 0.01 $65,460 $6SS 

Program ATZ Staff (GS-1415)* 0.02 $69,047 $1,381 

*L«alily pay Annual Costs $268,555 

.Cmnulative Costs $11,123,686 
Annua1Hns 0 

Cmnulative Hims 193 

Cost per Hire $57,636 
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TableB-7 
fi:1!197 MnATCTC r- §thnat~ worksheet 

Cost Category Descriplion N Rate $ 
Direct FAA Fillancial Support 1.00 $1,700,000 $1,700,000 

Direc:t SiteVISits 0.00 $0 so 
Direct Regional Liaison (GS-1415) 0.01 $65,460 $655 

Program AHR-IS Staff {GS-1411)* 0.05 $73,108 $3,655 

Proanm AAM Psychologist (GS-1412)* 0.10 SS9;68s $5,969 
Propm Evaluation Coatract(s) 0.20 $0 $0 
Program AHR-11 Staff (GS-13/10)• 0.05 $67,011 $3,351 

Proanm AMH Staff(GS-7/6)* 0.12 $27,031 $3,244 

Program AMA :..taff (GS-14/6)* 0.01 $67,385 $674 

Program ATZ Staff (GS-1416)* 0.02 $71,078 $1,422 

•Locality pay Annual Costs $1,718,969 

Cumulative Costs $12,842,654 
AnnualHites 64 

Cumulative Hires 257 

Cost per Hire $49,971 

TableB-8 
n:1998 MnATCI'C con~ :woilsheet 

CostCalegoly Descripcion N Rate s 
Direct FM Fillancial Support 1.00 $1,500,000 $1,500,000 
Direct S"mVJSits 0.00 $0 so 
Direct Regional Liaison (GS-14/S) 0.01 $65,460 $6SS 
Progntn AHR-15 Staff (GS-1411)* 0.05 $73,108 $3,655 

Program AAM Psychologist (GS-1412}* 0.10 $59,685 $5,969 
Ptu11am Evaluation Conba:t(11) 0.20 so $0 
Ptu11am AHR-11 Staff (GS-13/10)* 0.05 $67,021 $3,351 
Program AMH Stat'f(GS-716)• 0.12 $27,031 $3,244 

Program AMA Staff (GS-1416)* 0.01 $67,385 $674 
Program ATZ Staff (GS-14/6)* 0.01 $71,078 $1,422 

•Locality pay Annual Costs $1,518,969 

Cumulative Costs $14,361,623 
Annual Hires 100 -~ 

Cumulative Hites 357 

Cost per Hire $40,229 
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TableB-9 
fI1999 MnATCTC~ mjmate worbJnt 

. Cost Category Description N Rare $ 

Direct FAA Financial Support 1.00 $1,500,000 $1,500,000 

Direct SiteVJSits 0.00 $500 so 
Direct Regional Liaison (GS-14/S) 0.01 $6S,460 $6SS 

Program· AHR-15 Staff(GS-14111)• 0.05 $15,139 $3,757 

Program MM Psychologist (GS-1413)• 0.10 $61,610 $6,161 

Program BvaJuatioa Contncl(s) 0.20 so $0 

Program AHll-22Staff(GS-13110)* 0.05 $67,021 $3,351 
Program. AMHStaff(GS-7m• · 0.12 $27,803 $3,336 

Progrui AMA Staff(GS-1417)* ' 0.01 $69.310 $693 

Program ATZStaff(GS-l<U7)* . 0.02 $73,!08 . $1,462 

•Locality JlllY Annual Costs $1,519,415 

Cumulative Costs $15,881,038 

AmmatBiles 100 

Cu1111•hllive Biles 457 

. ColtperBire $34,751 

TableB-10 
FY2000 MaATCl'C C'm!, elltiiu!!fl! w•sheet 

Cost Cllegory Description N Rate. $ 

Direct FAAFinaacial Support 1.00 $1,500,000 $1,500,000 

Direct SiteVJSils 0.00 $500 . so 
Direct Regional Limm (GS-1415) 0.01 $65,460 $655 

Program AHR-15 Staff(GS-14/8)* 0.05 $75,139 $3,757 

Pn,pu MM Psychologist (GS-1413)• 0.10 $61,610 $6,161 

Program B...tnatim Contnd(s) 0.20 so so 
Program AHR-22 Slaff (GS-13110)* 0.05 $67,021 $3,351 

Program AMHStaff(GS-7m• 0.12 $27,803 $3.336 

Program AMAStaff(GS-1'417)• 0.01 $69.310 $693 

Program ATZ Staff (GS-1417)* ·0.02 $73,108 $1,462 

•IM:ality pay AnmlaJ Costs $1,519,415 

Cumulative Costs $17,400,453 
A-1Biles. 100 

Cumnlatm Biles 557 

Cost per Hire $31,240 
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TeleB-11 
fi7m1 MIIATCTC rnot §limate worlcshm 

·. Cost Category Description N Rate $ 
Direct FAA Financial Support 1.00 $1,500,000 $1,500,000 

Direct Site Visits 0.00 $SOO $0 

Direct Regional Liaison (GS-14/S) 0.01 $65,460 $655 

Program AHR-15 Staff(GS-1418)* 0.05 $75,139 $3,757 

Program AAM Psycholo,ist (GS-1413)* 0.10 $61,610 $6,161 

Proawn Evaluation Contracl(s) 0.20 $0 $0 
Propam AIIR-22 Staff (GS-13/10)* 0.05 $67,021 $3,351 
Program AMH Staff cos. ,m• ·0.12 $27,803 $3,336 

Program AMA Staff (GS-14f7)* 0.01 $69,310 $693 

Program ATZ Staff (GS-14'7)* 0.02 $73,108 $1,462 

*UJCillily pay Annual Costs $1,519,415 

Cumulative Costs $18,919,869 
Annua1,iires 100 

Cumulati-ve Hires 6S7 

Cost per Hire $28,797 

TableB-12 
l!J2()()2 MIIATCTC "- estjmlte !I!!~ 

Cost Category Desa;,tion N Rate ·, $ 
~ Dimct FAA H.rmc:W Support ~-00 $1,500,000 ·$1,500,000 

Direct SiteVJSits 0.00 $SOO . $0 
Direct Regional Liaison (GS-141.5) 0.01 $65,460 $655 
Program AHR-lSStaff(GS-1418)* ,0.05 , $75,139 $3,757 

Program AAM Psychologist (GS-14/3)* 0.10 $61,610 $6,161 
Pro,.-- Evaluation Coatnct(s) 0.20 $0 $0 
Pu111mn AIIR-22 Staff(GS-13/10)* o.os $67,021 $3,351 
Pro,ram AMR Staff (GS-7/1)" 0.12 $27,803 $3,336 
Program AMA Staff (GS-1417)* 0.01 $69,310 $693 
Program ATZStaff(GS-14'7)* 0.02. $73,108 $1,462 

*Locality pay Annual Costs $1,519,415 

Cumulative Costs $20,439,284 ,.....-1 
Annual Hires 100 

Cumulati-ve Hires 757 

Cost per Hire $27,000 
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TableB-13 
FY200:,. MnATCTC Co&tll!illlllle wtllbheet 

Cost Category Description N Rate $ 

Direct FAA Financial Support 1.00 $1,500,000 $1,S00,000 

Direct Site Visits 0.00 $500 so 
Direct Regional Liaison (GS-14/5) 0.01 $65,460 $655 

Program AHR-15 Staff (GS-1413)• 0.05 $75,139 $3,757 

Program AAM. Psychologist (GS-1413~ 0.10 $61,610 $6,161 

Program Evaluation Contract(s) 0.20 so so 
Program AHR-22 Staff(GS-13110)* 0.05 $67,021 • $3,351 
Program AMHStaff(GS-7rl)• 0.12 $27,803 $3,336 

Program AMA Sraff (GS-1417)* 0.01 $69,310 $693 

Program ATZ Staff (GS-1417)* 0.02 $73,108 $1,462 

•Locallty pay Annual Costs $1,519,415 

Cumulative Costs $21,958,699 

Annual Hites 100 

Cwwllllllive Hites 857 

Colltper~ $25,623 
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TableB-14 
0watt cost-~t 11111 I tMtka!vJet. 

MnATCTCbilel by FAA FAA Sc:reeaina FAA.Academy 

Ommlld"'I Ac:tclemics Teclmiques Skills-bailding . 0,muJMive 
FY ·Annul Clllnalatiw ~COit avoidedeoltl (Phue I) cost ("-D)cost (Plllle DI) COit 11voicled cos1s 

1991 26 26 $10,000 $260,000 
1992 19 45 $10,000 $450,000 

1993 78 123 $1,500 $567,000 $15,000 $15,000 $15,500 $1,170,000 

1994 40 163 $1,500 $627,000 $15,000 $15,000 $15,500 $2,990,000 

1995 30 193 $1,500 $672,000 $15,000 $15,000 $15,500 $4,355,000 

1996 0 193 $1,500 $672,000 $15,000 $15,000 $15,500 $4,355,000 

1997 64 257 $0 $672,000 $15,000 $15,000 $15,500 $7,267,000 

1998 100 357 $0 $672,000 $15,000 $15,000 $15,500 $11,817,000 

1999 100 457 $0 $672,000 $15,000 $15,000 $15,500 $16,367,000 
~ 2000 100 557 $0 $672,000 $15,000 $15,000 $15,500 $20,917,000 ... 
c:, 

2001 100 657 $0 $672,000 $15,000 $15,000 $15,500 $25,467,000 

2002 100 757 $0 $672,000 $15,000 $15,000 $15,500 $30,017,000 

2003 100 857 $0 $672,000 $15,000 $15,000 $15,500 $34,567,000 

(Table B-14 COllliaues across next page) 



(Table B-14 continues across page) 

Performance ffl'ification On-the-job training 

Cumulative Reduction in Averap OIT Annual avoided Cumulaliw: avoided Total cumulatiw: Cumulatiw Benefit to 
FY PVCost avoided cost years to FPL cost per year cost COIis avoided FAA COIis MnATCTC Costs cost ratio 

1991 O.C17 $43,913 S3,C174 $79,922 $339,922 $6,733,942 SO.OS 
1992 O.C17 $43,913 $3,074 $138,326 $588,326 $8,750,499 SO.C17 
1993 $500 $39,000 O.C17 $43,913 $3,074 $378,091 $2,115,091 St 0,814.545 S0.20 
1994 $500 $59,000 O.C17 $43,913 $3,074 $501,047 $4,118,047 $10,839,271 S0.38 
1995 ssoo $74,000 O.C17 $43,913 $3,074 $593,265 $5,620,265 $10,855,131 S0.52 
1996 $500 $74,000 O.C17 $43,913 $3,C174 $593,265 SS,620,26S $11,123,686 so.st 
1997 $500 $106,000 O.C17 $43,913 $3,C174 $789,995 $8,728,995 $12,842,654 S0.68 
1998 $500 $156,000 O.C17 $43,913 $3,074 $1,097,386 $13,586,386 $14,361,623 S0.95 
1999 $SOO $206,000 O.C17 $43,913 $3,C174 $1,404,777 1

· $18,443,777 $15,881,038 $1.16 
2000 $500 $256,000 

'I" 2001 $500 $306,000 ... ... 
O.C17 $43,913 $3,074 $1,712,168 $23,301,168 $17,400,453 $1.34 
O.C17 $43,913 $3,074 S2,019.SS9 $28,158,559 $18,919,869 S1.49 

2002 $500 $356,000 O.C17 $43,913 $3,C174 $2,326,950 $33,015,950 $20,439,284 $1.62 
2003 $500 $406,000 O.C17 $43,913 $3,074 $2,634,341 $37,873,341 $21,958,699 $1.72 
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