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Preface

The U.S. Air Force has a continuing interest in reducing high rates of attrition and training-
block failures (known as washbacks, in which portions of training must be repeated) during 
initial skills training. High attrition requires a significantly greater input into the schoolhouses, 
increasing training and recruiting costs. High washback rates reduce the capacity of the school-
houses by requiring that seats be set aside for students who need to retake training blocks, and 
such rates incur greater costs by increasing training time. The U.S. Air Force (USAF) Direc-
torate of Force Management Policy (AF/A1P) tasked the RAND Corporation to investigate 
enlisted USAF specialties with high attrition and washback rates. 

The research described in this report extended over two years, divided into two phases. 
The first phase was the investigation of five career fields defined by the following Air Force 
specialty codes (AFSCs): 1C1X1, air traffic control (ATC); 1C2X1, combat control (CCT); 
1T2X1, pararescue (PJ); 2A6X2, aerospace ground equipment (AGE); and 3E8X1, explosive 
ordnance disposal (EOD). This research was conducted as part of a fiscal year (FY) 2008 
umbrella study called “Enhanced Testing and Screening for High Value and High Attrition 
Programs.” The second phase continued the investigation into four other career fields: AFSCs 
1N0X1, operations intelligence; 1N4X1, network intelligence analysis; 1N3X4X, Far East lin-
guist; and 1N3X5X, Middle East linguist. This research was conducted as part of an FY 2009 
umbrella study, “Personnel Selection and Screening.” Over the course of the research, RAND 
researchers briefed numerous senior decisionmakers on its findings. Consequently, many of 
the recommendations have been or are in the process of being implemented. The report credits 
the Air Force for changes made through 2010 but does not include changes made after 2010.

This report should be of interest to USAF leaders and staffs concerned with reducing 
attrition in initial skills training. 

The research reported here was sponsored by AF/A1P with support from the Air Educa-
tion and Training Command Directorate of Operations (AETC/A2/A3) and conducted within 
the Manpower, Personnel, and Training Program of RAND Project AIR FORCE (PAF).

RAND Project AIR FORCE

RAND Project AIR FORCE (PAF), a division of the RAND Corporation, is the U.S. Air 
Force’s federally funded research and development center for studies and analyses. PAF pro-
vides the Air Force with independent analyses of policy alternatives affecting the development, 
employment, combat readiness, and support of current and future air, space, and cyber forces. 
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Research is conducted in four programs: Force Modernization and Employment; Manpower, 
Personnel, and Training; Resource Management; and Strategy and Doctrine.

Additional information about PAF is available on our Web site:
http://www.rand.org/paf/

http://www.rand.org/paf/
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Summary

Introduction

The initial skills training process in the U.S. Air Force, commonly called schoolhouse or techni-
cal training, is illustrated in Figure S.1 as part of the larger training pipeline. It begins when an 
individual is recruited. For recruits entering a majority of career fields (including those studied 
in this report), the career field is guaranteed during the recruiting process. The individual then 
enters the Air Force approximately nine weeks prior to seat availability in the training program. 
If an immediate seat is not available at the time an individual is recruited, the recruit is placed 
in the delayed-enlistment program. When a seat becomes available, the recruit ships to basic 
military training (BMT) for a little more than eight weeks of training. After completing BMT, 
the airman transfers to technical training for specialty-specific training. After graduating, he 
or she is awarded the status of apprentice, designated by a 3 skill level in his or her AFSC, and 
ships to his or her duty assignment for employment in the specialty and continued on-the-job 
training.

The focus here is on initial skills training but does not exclude the other areas where 
applicable. The Air Force has a continuing interest in reducing high rates of attrition and 
training-block failures (called washbacks)—in which portions of training must be repeated 
during initial skills training. High attrition requires significantly more student entries into the 
schoolhouses, increasing training and recruiting costs. High washback rates increase needed 
schoolhouse capacity by requiring that seats be set aside for students who need to retake train-
ing blocks, and the higher rates incur greater costs by increasing training time. 

That concern is shown in Table S.1; in FY 2001–FY 2008, initial training costs amounted 
to about $1.3 billion per year. Attrition and washback rates averaged 8 percent and 21 percent, 
respectively, which led to attrition and washback costs of $112 million per year. Thus, reduc-
tions in attrition and washbacks in career fields with high rates can result in significant cost 
savings.

Figure S.1
Generic Training Pipeline
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Given these costs, AF/A1P asked PAF to examine and recommend methods for reduc-
ing training attrition in several enlisted career fields. AF/A1P’s goal was to maximize the fiscal 
impact of implementing any recommendations we made, by selecting specialties with the high-
est attrition and washback costs.1 Five initial skills training specialties were selected for exami-
nation: PJ, EOD, CCT, ATC, and AGE. In the following year, AF/A1P added four other 
specialties: operations intelligence, network intelligence analysis, Far East linguist, and Middle 
East linguist. 

In approaching the task, we reviewed the extant literature, incorporating ideas as appro-
priate, and focused on two approaches. First, as an exploratory investigation into possible 
causes of attrition, we visited each of the training bases and talked with students and instruc-
tors about reasons for high attrition. Second, in a parallel effort, we evaluated alternative selec-
tion tools that might reduce attrition. We combined multiple USAF databases to determine 
relationships between personnel data and training outcomes in the subject AFSCs. We used 
regression techniques to develop mathematical models, which evaluated the usefulness of 
these tools. Additionally, the interviews led to other analytic approaches to investigate attrition 
causes or alternative selection tools.

We also reviewed corollary components of the accession pipeline (BMT, recruiting, and 
classifying) and talked with subject-matter experts in each of these areas.

1 Attrition occurs when the student fails to complete the course. Attrition can occur at any point in the training. Attri-
tion reasons can vary from academic failure to health issues to behavior concerns. Washbacks occur when the student has 
to repeat some portion (also called a block) of the course. Some individuals wash back numerous times before graduating or 
attriting.

Table S.1
Key Initial Training Factors

Category Item Factor

Initial training costs Approximate annual number of recruits 34,000

Average length of initial training 22 weeks

Average training cost per recruit per week $1,700

Approximate cost of initial training $1.3 billiona

Attrition costsb Average attrition 8%

Estimated cost of attrition $67 million

Washback costsc Average washback 21%

Estimated cost of washback $67 million

NOTE: Population and average lengths are based on FY 2008 data. Attrition and 
washback averages are based on FY 2001–FY 2008 data.
a The approximate cost of initial training is calculated by multiplying the 
approximate number of recruits, the average length of initial training in weeks, 
and the average training cost per recruit per week. Considering significant digits, 
34,000 × 22 × $1,700 = $1.3 billion.
b Attrition costs include training individuals (half-length) who then attrit 
($51 million) and the cost of recruiting additional personnel ($16 million).
c Washback costs are based on one-quarter of average training time.
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Over the course of the two-year research period, we briefed numerous senior decision-
makers on our findings. Consequently, many of the recommendations have been or are in the 
process of being implemented.

The results of the analysis fall into two categories: specialty-specific findings and cross-
cutting findings. 

Specialty-Specific Findings

During the analysis, we discovered that each specialty we examined had issues specific to its 
training. 

Air Traffic Control, AFSC 1C1X1

Over the years, much research has been accomplished recommending the use of a screening test 
for ATC selection.2 A test used by the Federal Aviation Administration (FAA) would require 
an hour and a half to administer and might be accomplished at the recruiter’s office rather than 
the Military Entrance Processing Station (MEPS).3 This would not be unusual because the Air 
Force conducts the physical ability and stamina test (PAST) at individual recruiter locations. 

Combat Control, AFSC 1C2X1

Self-initiated elimination (SIE), the USAF term for voluntary disenrollment, accounted for 
75 percent of all attrition from the CCT pipeline at Lackland and Keesler Air Force Bases 
(AFBs) between October 2006 and April 2008. The majority of SIE cases were rooted in the 
student’s belief that CCT was not an appropriate specialty for him.4 This suggests that more 
information is needed at the recruiter’s office that explains what the job entails. 

There appears to be some correlation between officers training with the team and a lower 
attrition rate. The data obtained from the schoolhouse were sparse but showed a statistically 
significant 20-percent increase in retention. We suggest a small test of spacing officer trainees 
out one to a class. 

Another cause of CCT attrition concerns physical fitness. We discuss these observations 
about physical fitness and the Fit Flight concept under PJ findings later in this summary.

Operations Intelligence, AFSC 1N0X1

Interviews with students revealed that some instructors routinely leave the students in 
unsupervised—and reportedly unproductive—study periods during a majority of the blocks. 
This course is a candidate for self-paced learning because some students can easily memorize 
the information and finish the program much more quickly than others can. Additionally, the 
lack of supervised study time results in a poor atmosphere for some students trying to study 
and memorize information. 

2 We identified a dozen such studies.
3 Classification testing, in the form of the Armed Services Vocational Aptitude Battery (ASVAB), is completed at a MEPS, 
but the test would have to be approved by the Manpower and Accession Policy Working Group. A 1.5-hour test would not 
likely be approved. Therefore, the Air Force is testing a shortened version. Additionally, the test would have to be adminis-
tered by proctors to maintain test security.
4 PJ and CCT specialties are open to men only.
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During the period of the research, a few instructors were first-assignment instructors, 
having gone straight from training to instructor. The students, especially prior-service (PS) 
students, found these instructors to be subpar, lacking experience to back up the instruction. 

Interviews of instructors and students suggested that the specialty description is not rep-
resentative and might glamorize the job. They also confirmed that some academic failures are 
deliberate schemes to get reclassified. 

The training requires a lot of memorization, and the job requires public-speaking ability, 
suggesting that this specialty might be amenable to a screening test, possibly an oral one.

Far East and Middle East Linguists, AFSCs 1N3X4X and 1N3X5X

Interviews with students and instructors resoundingly emphasized the importance of motiva-
tion. Dornyei (2001) confirmed the importance of enthusiasm, commitment, and perseverance 
in learning a foreign language. The length and intensity of the phase program decrease moti-
vation.5 Students did not feel that the military training leaders (MTLs), with no experience 
learning a language, understood the difficulty of the program.6 

Language requirements are determined by operational needs. And not getting a preferred 
language can also decrease an individual’s motivation. Yet, training squadrons did not have the 
authority to allow students with similar Defense Language Aptitude Battery (DLAB) scores to 
make mutually agreeable language switches. 

The Defense Language Proficiency Test (DLPT) is an all-or-nothing test at the end of the 
yearlong program. Squadron statistics showed that, over the past three fiscal years, 76 percent 
of airmen completed the basic course of study and that approximately two-thirds of these stu-
dents passed the DLPT at proficient levels, meaning that the overall completion rate was near 
50 percent—higher in some languages, lower in others. This pass rate, among the Air Force’s 
most highly qualified airmen (as measured by the ASVAB), leads us to question whether expec-
tations are too high. The DLPT is under recalibration, but, if the most-qualified recruits are 
failing at a 50-percent rate, are expectations too high? Is this specialty too demanding for 
enlisted personnel? Or could students who fail to reach required language proficiency be used 
in some restricted mode and continue to learn the language while on the job? 

Network Intelligence Analysis, AFSC 1N4X1

The primary concern of students was the length of the training: approximately five months. 
Many students felt that the pace was slow, despite the tremendous amount of information to 
absorb, and that some material would be better deferred to on-the-job training. Self-pacing 
might be an option in this course. Also, studying is difficult because of the classified nature of 
the work and the need to go to a secure facility to study classified material. 

Additionally, at the time they were recruited and classified, many students did not under-
stand what the specialty involved. Understandably, many aspects of the specialty are classified, 
but students felt that a better description of the specialty was possible. 

5 The phase program is designed to gradually take recruits from the very controlled environment they recently experienced 
in BMT to a less strict environment via a series of graduated privileges granted over an extended period. The privileges do 
offer relief from the BMT environment but never equal the privileges that an airman has in the operational Air Force. Con-
sequently, over time, they have a negative impact on morale.
6 MTLs supervise and execute the military phase of the instruction (nonnonvocational training), which is a continuation 
of the training received in BMT.
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Aerospace Ground Equipment, AFSC 2A6X2

AGE attrition, 4.4  percent in FY 2007, has dropped from double-digit levels (FY 2002–
FY 2004) to single-digit levels in the past few years.7 Washbacks remain high, ranging from 
17.1 percent to 30.3 percent.8 We found no direct correlation between washbacks and attri-
tion, although one might infer a relationship. We calculated that, for this AFSC, one attrited 
individual costs the same as 2.2 washbacks, and, if AGE cut its washback rate in half (down to 
15 percent) by eliminating rather than washing back personnel, the attrition rate could increase 
to 10.9 percent without any increase in costs. 

Training squadron (TRS) personnel worked hard to reduce previously high attrition 
levels. They reviewed the reading level of materials, instructor performance, and test questions 
and took specific steps to fix problems identified internally. 

Our interviews revealed that the course might be longer than necessary. This was the 
majority view among the instructors interviewed. Without any prompting, students also vol-
unteered opinions that the course was too long. There is some correlation between course 
length and attrition. We would not expect much savings in attrition costs because of a shorter 
course, but we might see savings in reduced washbacks and would definitely see overall savings 
in basic course costs from eliminated training days and associated expenses. 

Pararescue, AFSC 1T2X1

The PJ career field eliminates more than 70 percent of the entries into its multicourse pipeline. 
Fortunately, most of the eliminations occur in the indoctrination course, the very first course 
in the pipeline. If attrition is going to be high, and it historically has been, then this is the most 
cost-effective place for attrition to occur. 

Previous research shows that higher levels of physical fitness are correlated with success 
in the indoctrination course. The majority of students interviewed felt that their fitness levels 
declined during BMT. Some mentioned being ridiculed by their BMT instructors for attempt-
ing extra push-ups. The Air Force has instituted Fit Flights, designated by blue armbands, for 
certain career fields with exceptional physical demands. However, the members of Fit Flights 
are interspersed among regular trainees and do not engage in additional physical exercise. We 
believe that the concept of Fit Flights is good but that Fit Flights should be segregated for 
physical training (PT) to conduct PT at a higher level. Although this might engender elitist 
attitudes, we found no evidence that this would be bad for battlefield-airman training.9 

Explosive Ordnance Disposal, AFSC 3E8X1

EOD attrition has averaged 33 percent over the past eight years in the apprentice course at 
Eglin AFB. The primary reason for failure is academic deficiency (77 percent); the second-
largest reason is voluntary disenrollment (14 percent). The Air Force has the highest attrition 
rate of all four services at this joint school. This appears directly related to the proportion of 
non-PS (NPS) trainees: More than three-quarters of USAF trainees are NPS, while sister ser-
vices are more likely to send midcareer personnel. When compared by pay grade, the USAF 

7 Latest attrition figures for AGE were 4.1 percent for FY 2008 and, as of July 1, 2009, 5.6 percent for FY 2009.
8 Washbacks for AGE were 15.5 percent in FY 2008 and, as of July 1, 2009, were 23.4 percent in FY 2009.
9 Battlefield airmen are also referred to as special forces in the generic military use of the term.
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attrition rate is similar to that of the Army. Increasing the ratio of PS students should lower the 
overall attrition rate. 

The Air Force also utilizes the shortest preparation program prior to EOD training. While 
the Army and Navy focus on preparation (a ten-week course), the Air Force uses a preliminary 
course (six days), effectively a screening program, prior to sending its trainees to apprentice 
training. The Army program is longer than the USAF program but does not result in much 
difference in the overall attrition rate. Navy attrition over its preliminary program is similar to 
USAF attrition (both approximately 50 to 60 percent). But the Navy program reduces attrition 
considerably at the joint school. Although the Air Force could reduce attrition by increasing 
the preliminary-school length, greater savings can be realized by changing the proportion of 
PS students. 

Previous research indicates that the use of noncognitive screening tools can reduce attri-
tion. The Air Force is currently conducting research on one such tool, the Emotional Quotient 
Inventory (EQ-i®). Following our literature review, we recommended the use of a noncognitive 
test, potentially the EQ-i, for screening entrants into this specialty. 

Cross-Cutting Findings

We found that some issues were applicable to the majority of specialties we examined.

Recruiting

In each of the nine specialties, 20 percent or more of the trainees specifically mentioned get-
ting poor information from their recruiters. The majority found information from friends, 
family, and the Internet (YouTube was frequently mentioned). A majority of trainees agreed 
that more and better information from recruiters would have been helpful, especially in terms 
of what the training would be like, allowing them to mentally prepare themselves for the 
demands of the training. There were some cases of exemplary recruiter assistance, such as put-
ting recruits in touch with individuals in their prospective career fields. We could not directly 
estimate the impact that better information from the recruiters had on retention, but, with 
75 percent of CCTs voluntarily disenrolling, it could be substantial. The interviews included 
unsubstantiated instances of recruiters gaming the system by suggesting to recruits that they 
could sign up for the CCT specialty to get into the Air Force quickly and then self-eliminate 
if they did not like it. 

Phase Program

The student interviews revealed grievances with the phase program, a schedule of restrictions 
designed to maintain discipline after BMT.10 The longer an individual had been in the phase 
program, the greater the resentment he or she expressed during the interviews. We believe that 
the phase program is good overall and should not be discontinued. We believe that the major-
ity of MTLs do not abuse their position of authority, as some were alleged to have done. But we 
also believe that changes to the phase program are warranted to prevent the few excesses that 
do occur. Those misuses of authority ultimately find their way home (literally) to negatively 

10 The phase program, as executed during the course of this research, consists of three separate phases, with decreasing 
restrictions as one progresses through the phases. 
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affect USAF recruitment. In addition, the system is naturally perceived as unfair. Students in 
shorter courses graduate from the phase program sooner and consequently enjoy a more lenient 
disciplinary environment at their first duty station, which, in effect, penalizes airmen who 
are enrolled in longer training courses (typically airmen with higher ASVAB scores). Finally, 
although the phase program probably does not directly cause attrition, it is a key factor in 
adding stress to the recruit’s daily life. Ultimately, any additional stress, such as financial dif-
ficulties or family problems, can overwhelm the recruit, destroying any motivation to finish 
the program.

We recommend multiple changes to phase III. At a minimum, at some point, it should 
not be possible to send an individual back to phase I, barring an Article 15 or some serious 
infraction.11 Additionally, we recommend making the phase program equal length for all spe-
cialties and suggest six to eight weeks as an appropriate length. 

Training-Base Purpose

At Lackland, the base is designed around the recruit. Many service and support facilities are 
open outside the hours of the training day. At all other training bases, the base operates on 
hours like a nontraining base, with limited availability of services and support after the duty 
day. For routine medical appointments, other appointments, and errands requiring more time 
than the one-hour lunch break, the trainee must be excused from training. In many cases, this 
is a contributing factor in washbacks and, potentially, in attrition. Even simple tasks, such as 
sending a package through the post office during the lunch hour, can be complicated by the 
fact that all the other trainees are trying to do the same thing. We recommend that, to serve 
the trainee, training bases consider adjusting the work schedules of clinics, administrative ser-
vices, postal services, and those performing clothing alterations. 

Linked to training-base hours is the length of the training day. Some of the instructors 
interviewed suggested that information covered in eight hours could just as easily be taught in 
six. Reducing the training day to six hours would provide the trainees with time to run errands 
and make clinic appointments without missing instruction. There is also a question of trainees 
retaining material taught in an eight-hour day. Some squadrons use the extra two hours for 
hands-on and simulation activity to reinforce what was taught during the first part of the day. 
The extra two hours would also provide some needed down time to trainees, a comment heard 
repeatedly in the student interviews. 

Documentation

It became apparent during the course of the research that Air Education and Training Com-
mand (AETC) Form 125A, which is used to record the reason for attrition, was not used con-
sistently among bases. 

Areas for Further Research

We did not research BMT, but we did talk with BMT personnel at the 319th Classification 
Squadron. We learned that medical attrition is high and that individuals in a holding status 

11 Article 15 of the Uniform Code of Military Justice defines the commanding officer’s options for nonjudicial punishment. 
See U.S. Department of Defense (DoD), undated.
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attrit at a high rate. Part of the reason is that individuals in hold for discipline issues are grouped 
together with medical holds, and the medical holds receive little motivation to continue in the 
Air Force. We heard that the Army has substantially reduced its medical-hold attrition, but we 
did not investigate those claims. We recommend further research into medical holds. 

We also reviewed the program used to classify individuals. Our discussion with users 
indicated that the model is sensitive to weights assigned to various factors. Although we recog-
nized that it is impossible to satisfy every person’s specialty preference, there might be room for 
improvement. We recommend further research into specialty classification. 

Recommendations

Specialty-Specific Recommendations

•	 Shortening the AGE course should be considered.
•	 Entries to the EOD specialty should include a higher percentage of PS trainees; a noncog-

nitive screener should be used.
•	 The Fit Flight concept for PJ and CCT recruits should be continued. Fit Flights should 

be populated entirely by Fit Flight recruits with additional physical training. A few battle-
field airmen should be used as training instructors in BMT.

•	 Officers attending combat rescue officer training should be spaced out such that at least 
one officer is in each CCT training flight at Keesler.

•	 An ATC screener should be used for classification in both ATC and CCT specialties. 
•	 Operations intelligence and network intelligence courses should be reviewed for possible 

shortening. First-assignment instructors should not be utilized for training. Self-pacing 
for memorization-heavy training should be used.

•	 Linguist training placement should be improved to match more airmen into preferred 
languages.

•	 Further research is needed to determine whether airmen who score at less-than-profi-
cient levels after completing language training can reach proficiency through on-the-job 
training.

General Recommendations

•	 Modify the phase program, potentially adding a phase IIIb at six weeks from which 
recruits would not be phased back unless a serious incident occurs (Article 15 nature). 
Another alternative would be to end the phase program for all AFSCs at six to eight 
weeks.

•	 Have training bases adjust the service and support facility operating hours around the 
trainee, or reinstate the six-hour training day.

•	 Have career field managers (CFMs) provide more information to recruiters about the spe-
cialty, the training, and how to be prepared.12 

•	 Conduct further research into medical holds at BMT and the classification process.
•	 Guidance for Form 125A packages should be clarified because inconsistencies among the 

bases made them difficult to analyze.

12 The CFM provides central oversight for career-field education and training, chairs the utilization and training work-
shops, and addresses day-to-day career-field operations issues and specialty concerns.
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CHAPTER ONE

Introduction

Background

U.S. Air Force (USAF) initial skills training, also called technical training, is a part of a larger 
training process illustrated in Figure 1.1. It begins when an individual is recruited. For recruits 
entering a majority of career fields (including those studied in this report), the career field is 
guaranteed during the recruiting process. The individual then enters the Air Force approxi-
mately nine weeks prior to seat availability in his or her training program. If an immediate 
seat is not available at the time an individual is recruited, the recruit is placed in the delayed-
enlistment program. When a seat becomes available, the recruit ships to basic military train-
ing (BMT) for a little more than eight weeks of training. After completing BMT, the airman 
transfers to technical training for specialty-specific training. After graduating, he or she is 
awarded the status of apprentice, designated by a 3 skill level in his or her Air Force specialty 
code (AFSC), and ships to his or her duty assignment for employment and continued on-the-
job training.

The Air Force has a continuing interest in reducing high rates of attrition and training 
block failures (called washbacks)—in which portions of training must be repeated during ini-
tial skills training. High attrition requires significantly greater numbers of student entries into 
the schoolhouses, increasing training and recruiting costs. High washback rates reduce the 
capacity of the schoolhouses by requiring that seats be set aside for students who need to retake 
training blocks, and they incur greater costs by increasing training time. 

That concern is shown in Table 1.1; based on data from FY 2001–FY 2008, the table 
shows that initial training costs amount to about $1.3 billion per year. Attrition and washback 
rates are 8 percent and 21 percent, respectively, which lead to attrition and washback costs 
totaling $134 million per year. Thus, reducing attrition and washbacks in specialties with high 
rates of both can result in significant cost savings.

Figure 1.1
Generic Training Pipeline

RAND TR955-1.1

8.5 weeks 6–100 weeks

Technical
training
courses

Unit
(on-the-job

training)
BMTRecruiting

Varies
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Objective

The USAF Directorate of Force Management Policy (AF/A1P) asked RAND Project AIR 
FORCE (PAF) to examine and recommend methods for reducing training attrition during 
initial skills training for several enlisted career fields.1 AF/A1P’s goal was to maximize the 
fiscal impact of the research by selecting specialties with the highest attrition and washback 
costs.2 Initially, five USAF specialties were selected for examination in this research: para-
rescue (PJ), explosive ordnance disposal (EOD), combat control (CCT), air traffic control 
(ATC), and aerospace ground equipment (AGE). Historically, these specialties have had some 
of the highest attrition costs in the Air Force.3 Later, four more specialties were added to the 
research: operations intelligence, network intelligence analysis, Far East linguist, and Middle 
East linguist.

1 The focus of this research is initial skills training but does not exclude the other areas where applicable.
2 Attrition occurs when the student fails to complete a course. Attrition can occur at any point in the training. Attrition 
reasons can vary from academic failure to health issues to behavior concerns. Washbacks occur when the student has to 
repeat some portion (also called a block) of a course. Some individuals wash back numerous times before graduating or 
attriting.
3 The AGE career field has made great strides reducing attrition in recent years. AGE was chosen more for its high rate of 
training-block failures, known as washbacks.

Table 1.1
Key Initial Training Factors

Category Item Factor

Initial training costs Approximate annual number of recruits 34,000

Average length of initial training 22 weeks

Average training cost per recruit per week $1,700

Approximate cost of initial training $1.3 billiona

Attrition costsb Average attrition 8%

Estimated cost of attrition $67 million

Washback costsc Average washback 21%

Estimated cost of washback $67 million

NOTE: Population and average lengths are based on FY 2008 data. Attrition and 
washback averages are based on FY 2001–FY 2008 data.
a The approximate cost of initial training is calculated by multiplying the 
approximate number of recruits, the average length of initial training in weeks, 
and the average training cost per recruit per week. Considering significant digits, 
34,000 × 22 × $1,700 = $1.3 billion.
b Attrition costs include training individuals (half-length) who then attrit 
($51 million) and the cost of recruiting additional personnel ($16 million).
c Washback costs are based on one-quarter of average training time.
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PAF was asked to identify possible causes of training attrition in each AFSC and to sug-
gest remedies. Table 1.2 is a comparison of the actual versus programmed attrition rates for 
some of the courses that make up the training for these nine specialties.4

Training Process

Figure 1.1 shows the process of training for a generic specialty. There are other processes 
involved in transforming a recruit to a trained airman. The process of recruiting and selecting 
individuals differs for each of the nine specialties chosen here. In eight of the nine specialties 
studied, most non–prior-service (NPS) entries are through the guaranteed training enlistment 
program (GTEP), meaning that the selection of the person for the job occurred during recruit-
ing and is included in the enlistment contract between the Air Force and the individual. In 
the PJ and CCT specialties (both 100-percent GTEP), a recruiter administers the physical 

4 Programmed rates are based on a two-year historical average of actual rates and are used for budgeting purposes.

Table 1.2
Actual Versus Programmed Attrition for Key Specialty Courses

Course Code Course Title
Actual 

Attrition (%)
Programmed 
Attrition (%)

E3ABR1C131 00RB Air Traffic Control Radar Apprentice 23.2 13

E3ABR1C131 00TB Air Traffic Control Tower Apprentice 21.7 7

E3AQR1C231 00FC Combat Control Operator Fundamentals 33.3 9

E3AQR1C231 00TB Combat Control Operator Tower 29.2 14

L3ABP1C231 0C1A Combat Control Apprentice 35.5 30

L3AQR1C231 0C0A Combat Control Orientation Course 43.6 24

JBAQN3E831 00NA Explosive Ordnance Disposal Apprentice 35.6 34

L3AQR3E831 0E0A Explosive Ordnance Disposal Preliminary Course 29.2 47

L3AQR1T231 0P1A Pararescue Indoctrination Course 60.9 70

L3AQR2A632 046B Aerospace Ground Equipment 5.8 3

LCAQP1XXXX 0D0A Air Force Combat Dive Course 36.4 4

X3ABR1N031 0A6A Operations Intelligence Apprentice 21.4 —

XAABR1N431 0A1B Network Intelligence Apprentice 12.5 —

XBAQZ1N334A0CMA Apprentice Far East Crypto Logic Linguist 31.0 40

XBAQZ1N335L0PVA Pashtu Basic 49.4 40

SOURCE: 2AF, as of October 2007.

NOTE: No information was available for programmed attrition for operations intelligence or network 
intelligence apprentice courses. 
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ability and stamina test (PAST) to determine the individual’s physical suitability for the job.5

This test consists of running, swimming, and calisthenic events and is a key determinant in 
a person’s ability to complete training in the most-strenuous AFSCs. The next stage in the 
process is BMT, during which attitudes toward job specialties can be developed or changed, 
which can affect views on training later in the process.6 GTEP recruits are already classified, 
but even specialties that are nominally 100-percent GTEP pick up some non-GTEP individu-
als during the classification process. Specialties that are less than 100-percent GTEP (such as 
AGE) get the remainder of their trainees through the classification process at BMT.

At the end of BMT, students head to initial skills training, consisting of at least one tech-
nical training course. The training pipeline might require courses at multiple locations over an 
extended period of time. All of the courses evaluated in this research were relatively long com-
pared with the overall average for a technical training graduate. All except AGE, operations 
intelligence, and network intelligence required multiple courses to graduate.7 After graduating 
and earning 3-level qualification (awarded apprentice status), the airman travels to his or her 
first duty station to continue training on the job.

In our research, we reviewed the entire process from recruiting to BMT to classification 
to technical training. The majority of the focus was on technical training.

Of particular interest during the technical training process turned out to be the phase 
program, a system of gradually decreasing restrictions after BMT. In brief, the program’s goal 
is to transition a trainee from BMT graduate to a motivated, self-disciplined, and fit airman by 
progression through phases of greater responsibility and freedoms (Air Education and Training 
Command [AETC] Instruction 36-2216). At the time of the research, airmen spent at least 
185 days (usually all of their training) in the phase program before becoming eligible for phase 
grad (14 days in phase I, 21 days in phase II, and 150 days in phase III).

Analysis Approach

Some studies over the past few years have focused on the high attrition rates in these specialties 
and others.8 To avoid duplicating work, we reviewed the extant literature and added two pieces 
that we saw as valuable: a qualitative piece based on interviews and site visits and a quantitative 
piece based on training and personnel databases. 

In the qualitative effort, we focused on attrition causes by visiting each of the training 
bases to talk to students and instructors about reasons for the high attrition. The interview and 
focus-group results also provided ideas for further investigation. 

In the quantitative effort, we focused on better selection criteria by combining the train-
ing and personnel databases to examine the relationship between personnel data and training 
outcomes (success or failure and final grade) in these specialties. 

5 Appendix C provides an explanation of the various exercises in the PAST.
6 BMT is designed to change attitudes, values, and behavior. Interviews suggested that negative attitudes toward a job 
could develop, depending on the training instructor’s (TI’s) attitude toward a job or the opinion (not necessarily knowledge-
able) of peers. 
7 The majority of specialties require only one course to graduate to 3-level qualification.
8 Some of the efforts are discussed in a later section in this chapter.
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Review of Extant Literature and Existing Efforts

We found useful insights in previous work on recruiting, ATC screening tools, EOD screening 
tools, USAF physical-fitness studies, generational impacts, and the effect that longer educa-
tional days can have on learning, summarizing important research findings from each.

The Air Force recognizes the problem of attrition and has sponsored research on reducing 
attrition rates in its training programs. Table 1.3 lists the proposed and ongoing actions over 
the next five years, as reflected in the Air Force’s Personnel Research Plan (Headquarters [HQ 
Air Force Personnel Directorate [AF/A1], undated).

The Force Management Liaison Office at Air Force Personnel Center (AFPC) has con-
tracted with the Human Resources Research Organization (HumRRO) for attrition analyses. 
We reviewed results of the preliminary diagnostics, which looked at attrition from 2002 to 
2006 by comparing attrition statistics with admission waivers for recruits.

Table 1.3
Action Items in the Air Force Personnel Research Plan

Category Description

Database development Develop and maintain HRRD. 
Document corporate memory of critical research issues.

Operational system 
effectiveness

Detect trends of personnel characteristics.
Develop metrics for PJM.
Design an APAS.

Test development and 
evaluation

Assess the effectiveness of AFOQT Form S. 
Develop efficient job-performance measures.
Perform the AFOQT cyclic update.
Develop new ASVAB noncognitive subtests.a

Create new aptitude tests with incremental validity.a

Enlisted selection and 
classification

Identify aptitude requirements for individual AFSCs.a

Assess ASVAB’s validity for predicting job performance.a

Recommend ways to prevent premature attrition.a

Develop warfighter-selection strategies.
Optimize ASVAB classification composites.a

Evaluate the effectiveness of those who receive waivers.a

Describe ASVAB trend analysis and accession.a

Develop PJM, PROMIS, and PACE.
Determine AFSC-specific aptitude quality distribution.a

Manpower and force 
modeling

Create performance metrics for the strategic plan.
Optimize AFSC clusters through AFSC restructuring.

Officer selection and 
classification

Describe test-score trends of officer accessions.a

Evaluate the validity of the SDI+.a

Optimize the officer-assignment algorithm.
Develop officership measures.a

Assess AFOQT validity and composite structure.a

Aircrew selection Revalidate PCSM components.a

Develop and validate TBAS II.a

SOURCE: AF/A1 (undated).

NOTE: HRRD = Human Resource Research Databank. PJM = person–job match. 
APAS = Advanced Personnel Acquisition System. AFOQT = Air Force Officer Qualifying 
Test. ASVAB = Armed Services Vocational Aptitude Battery. PROMIS = Procurement 
Management Information System. PACE = processing and classification of enlistees. 
SDI+ = self-description inventory. PCSM = Pilot Candidate Selection Method. TBAS = Test 
of Basic Aviation Skills.
a This item is aimed at or will have an effect of reducing attrition in training. 
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AETC began an effort to evaluate a noncognitive tool, the Emotional Quotient Inventory 
(EQ-i), an Internet-based emotional-intelligence assessment. AETC is investigating the value 
of the EQ-i as a predictor of attrition for ATC, CCT, PJ, EOD, and pilots. We did not have 
enough EQ-i data to evaluate the tool’s effectiveness.

The enlisted-aircrew career field manager (CFM) expressed concerns with training attri-
tion and on-the-job attrition. As a result, the AETC Studies and Analysis Squadron (AETC 
SAS) and AFPC are evaluating screening tools, including the SDI+ (a variant of the Big Five 
Personality Measure) and the TBAS.9

The 720th Special Tactics Group at Hurlburt Field has been researching the attrition 
problem in combat controllers. The work was ongoing at the time we talked with the principal 
researchers. The focus is on both pipeline attrition and posttraining retention. One early find-
ing is that the process of constantly entering a new phase of training in a new environment and 
with new instructors breaks continuity in training. 

The U.S. Air Force School of Aerospace Medicine (USAFSAM) is investigating attrition 
concerns in gunship sensor operator and Predator sensor operator training. It costs $1.1 mil-
lion to train each gunship sensor operator over 105 training days, and attrition is at 40 percent. 
High costs are attributed to simulation training, actual flight training, and munitions. Unex-
pectedly high attrition levels in the pipeline leads to understaffing in the field and, therefore, 
longer deployment for current sensor operators. USAFSAM recommends a new screening pro-
cess to decrease attrition.

Finally, the Air Force Audit Agency (AFAA) recently concluded research on attrition in 
the PJ, CCT, tactical air control party (TACP), and EOD career fields. It found that “proce-
dures were not in place to collect consistent H2F [hard-to-fill] career field elimination data 
for analysis from all relevant data systems” (AFAA, 2008, p. 4). Also, “career field manag-
ers (CFMs) did not provide potential recruits sufficient H2F career field information before 
enlistment or career counseling during BMT” (AFAA, 2008, p. 4). Our research had similar 
findings.

Interviews and Site Visits

We visited seven locations and interviewed 55 instructors (military training leaders [MTLs] 
and classroom) and 154 students. Table 1.4 shows a breakout by location.

The purpose of the interviews and focus groups was to collect firsthand perspectives from 
instructors and students about the possible causes of attrition and to explore causes that might 
not be identified by the analysis of existing archival data. Students were also administered a 
questionnaire designed to assess trainee perceptions of what determines success and failure for 
each of the nine careers (e.g., strength, intelligence). A summary of the questionnaire results is 
presented in Appendixes B and C. 

In all but two cases, we interviewed instructors individually to ensure that each instruc-
tor’s responses would not be influenced by the responses of other instructors and that no 

9 The plus sign in SDI+ is to indicate that two additional factors (covered by 80 items) have been added to the Big Five (five 
broad domains used to describe personality: openness, conscientiousness, extraversion, agreeableness, and neuroticism) for 
operational use within the military. These two factors are service orientation and team orientation. These factors measure 
the degree to which a person is likely to make the service a career (i.e., for long-term return-on-investment analyses) and a 
person’s ability to accept differing roles under changing conditions (i.e., support evolving mission statements with fewer and 
fewer personnel). So, in the SDI+, the mnemonic for remembering the factors is “OCEAN ST” for openness, conscientious-
ness, extroversion, agreeableness, neuroticism, service, and team (Weissmuller, 2006, p. 3).
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instructor could inadvertently dominate the conversation. For all students, interviews were 
conducted in a focus-group format consisting of approximately four to six students at a time. 
Instructors selected the students randomly, except for selecting a mix of race, gender, and grade.

We used a semistructured process for both the interviews and focus groups. Interview 
and focus-group protocols (described in Appendix A) were used to guide the discussions. In 
general, there was much agreement between instructors and between students as to causes and 
potential remedies. We doubt collusion in this regard; rather, we suspect that this is a frequent 
water-cooler topic among instructors and a dorm-room discussion item among students. 

Database Analysis

The focus of the database analysis was to evaluate selection criteria that might relate to attri-
tion. We used databases from the Air Force Recruiting Service (AFRS), AFPC, AETC, Occu-
pational Measurement Squadron, and data we developed at RAND. For privacy purposes, the 
data were first stripped of social-security identifiers and replaced with a unique RAND identi-
fier in a closed environment (no external Internet connections). We then merged the various 
databases using the unique RAND identifier.

The AFPC HRRD combines recruiting data with some personnel data and training data. 
The other AFPC data (an active enlisted master personnel extract [AAE] file, i.e., an extract 
of the enlisted master personnel file) contain all the personnel data on each individual. The 
AETC data (the Technical Training Management System [TTMS] file) contains training 
information, test scores, and attrition and washback reasons.10

When a student is eliminated from a schoolhouse training program, the Air Force pre-
pares a document called a record of administrative training action, AETC Form 125A, which 
indicates the reason for attrition, the commanding officer’s recommended course of action for 

10 We also attempted to use Occupational Measurement Squadron data from a recently administered test, EQ-i. Unfortu-
nately, the data, at the time, were too sparse to be useful.

Table 1.4
Number of Interviews by Site and Specialty

Location AFSC

Interviews

Instructors Students

Lackland AFB EOD, CCT, PJ  8 31

Sheppard AFB AGE  5 10

Eglin AFB EOD  6 11

Keesler AFB ATC, CCT  8 15

Kirtland AFB PJ  6  8

Goodfellow AFB Intelligence 
(operations, network) 

12 27

DLIFLC Monterey Linguists  8 52

Total 53 154

NOTE: AFB = Air Force base. DLIFLC = Defense Language Institute Foreign 
Language Center.
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the student (e.g., reclassification, separation), and other relevant details. The data we developed 
are taken from individual Form 125A packages of individuals who failed training. 

We used advanced regression techniques to identify correlates of failure and success in 
each of the specialties investigated. We used logistic regression, a tobit regression, and special 
goodness-of-fit tests (all explained in this section).

Given the essentially binary outcome of success or failure in the training pipeline, attri-
tion was modeled as a logistic regression of the form 

P pass
P pass

Xi

i
i i

i

n( )
− ( ) =





=

∑1 1

exp .β

The covariates included in the model were age at the time of training, physical factors, 
and ASVAB subtest scores. We started out with more than 300 variables, but most of the data 
showed little sensitivity to success. In consideration of the fact that CCT and PJ are elite, physi-
cally demanding career fields, we included height, weight, body mass index (BMI), systolic and 
diastolic blood pressure, and an indicator for whether the airman was able to lift 100 pounds 
or more at the Military Entrance Processing Station (MEPS) physical. Results are found in 
Appendix F.

Model goodness of fit was evaluated on the basis of McFadden’s pseudo R2 and on the 
result of the Hosmer-Lemeshow test, which compares the number of observed and expected 
cases of success and failure within each decile of the predicted probabilities. A significant chi-
square statistic indicates model misspecification, such as nonlinearity in the right-hand vari-
ables or omitted-variable bias. The sensitivity and specificity of the logistic regression model 
was assessed by setting the threshold predicted probability for success to 0.5 and reporting the 
proportions of correctly classified observations. The results are found in Appendix F.

An effort was made to predict final grade in the training course with the same set of 
covariates, using a tobit regression with a lower limit of 70 and an upper limit of 100 for the 
lowest and highest possible passing scores, respectively. The tobit is the proper tool when data 
are artificially bounded, as they are in this case at 70 and 100. The tobit regression coefficients 
do not have a straightforward interpretation as effect sizes (i.e., the amount of increase in final 
grade per unit change in the covariate); therefore, we created a percentage-change measure on 
final score. Results are found in Appendix F. 

The resulting combined database contained more than 300 variables. After a consider-
able amount of work, we used 17 variables in our correlations (see Appendix F). The remain-
ing variables were not usefully correlated to success and failure or to final grade. There were 
a lot of missing data and a lot of collinear data. The final 17 variables included nine ASVAB 
subtest scores, which are already used in the initial cutoff of recruits for particular AFSCs. The 
fact that these ASVAB subtests still have value suggests that the use of four ASVAB composite 
scores (mechanical, administrative, general, and electrical [MAGE]) might not be sufficiently 
unique to select individuals for today’s vocational skills.
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Organization of the Report

It became apparent during our research that, although there were some cross-cutting issues, 
every career field had unique issues and concerns that formed part of the attrition question. 
Consequently, Chapters Two through Nine address issues specific to the individual career 
fields. Chapter Ten discusses issues that cut across all nine career fields. Chapter Eleven con-
cludes with our final thoughts.

Appendix A contains the interview protocol for both students and instructors. Appen-
dix B is the student questionnaire, and Appendix C contains the results. Appendix D contains 
descriptions of the ASVAB, PAST, and Federal Aviation Administration (FAA) Air Traffic 
Selection and Training (AT-SAT) tests. Appendix E contains a more detailed discussion of 
trainees’ perceptions of injustice. Appendix F contains a longer discussion of the analytical 
approach and a detailed look at the quantitative results used to evaluate selection criteria. 
Appendix G describes the mathematical model used to evaluate the effectiveness of increas-
ing washbacks versus failing the student for the AGE AFSC. Last, Appendix H compares the 
length of technical training programs with the attrition rates.
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CHAPTER TWO

Air Traffic Control, AFSC 1C1X1

Overview

ATCs coordinate en-route and terminal air traffic by use of visual, radar, and nonradar means. 
As they gain seniority, they supervise and manage ATC facilities (Air Force Manual [AFMAN] 
36-2108, 2004).

ATC training is 72 technical training days long. ATC training is managed by the 
334th  Training Squadron (TRS) at Keesler AFB in Mississippi. The course pipeline, as 
depicted in Figure 2.1, utilizes one training location and two courses for technical training. 
The 72 technical training days translate to approximately 78 days in the pipeline. The recruit-
ing service seeks to fill 100 percent of the seats through GTEP enlistments. An ATC graduate 
costs $39,000 to produce.1 

1 Factors are based on variable costs only and are made up of the following: cost per graduate for training courses required 
for specific AFSCs at the basic skill level, acquisition costs (including the costs of recruiting, initial travel, and initial cloth-
ing issued), the cost of basic training at the Air Force Military Training Center (enlisted only), student pay and allowances, 
and time in transit and waiting for class to begin.

Figure 2.1
Air Traffic Control, AFSC 1C1X1, Training Pipeline

SOURCE: AETC Directorate of Intelligence, Operations, and Support (AETC/A3) (2007).
NOTE: PCS = permanent change of station. ISC = initial skills course.
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Candidates for the ATC AFSC are required to achieve a score of at least 55 on the general 
(G) composite and 55 on the mechanical (M) composite of the ASVAB test. The G composite 
combines evaluations of verbal expression and arithmetic reasoning. In addition, candidates 
must have vision correctable to 20/20 and demonstrate that they can speak English clearly.

Table 2.1 lists the attrition rates by course. At the time of our visit to Keesler, ATC train-
ees took the fundamentals course and then either radar or tower. In FY 2009, AETC combined 
radar and tower into one course. 

Notable Factors

In our interviews and research on ATC issues, one unique issue stood out: the need for an ATC 
screener.

Screening individuals and predicting success in ATC has been a subject of research since 
at least the 1960s. A wide range of personal characteristics has been studied as possible bases for 
screening, including both cognitive and noncognitive characteristics. Currently, FAA employs 
an eight-test AT-SAT battery. Ramos, Heil, and Manning (2001) describe the tests and give a 
detailed account of the research processes that led to FAA’s adoption of the battery. The thor-
oughness of this work and the adoption by FAA probably accounts for the apparent sparseness 
of more-recent research. Brief sketches of the eight tests are in Appendix D. 

Carretta and King (2008) address success in USAF ATC training. They compared suc-
cessful graduation from the ATC fundamentals course, grades from written tests in the course, 
and scores on the FAA certified tower operator test with components of the ASVAB and FAA 
AT-SAT tests. The subjects were 448 enlisted USAF students who had been accepted for the 
ATC course (as required by the design of the experiment). Thus, the researchers had a range-
restricted sample, and they discuss corrections for it. Carretta and King (2008) found the gen-
eral composite of the ASVAB to be a “strong predictor of academic performance.” The authors 
point out that raising the ASVAB cut score to 60 would reduce the elimination rate but also 
provide too few trainees. They suggest research on the effects of using alternative composites of 
the ASVAB test components on diversity without degrading predictive power. 

Three of the FAA AT-SAT subtests “showed potential for prediction of USAF training 
performance.” These are angles, letter factory, and air traffic scenarios. The researchers point 
out, however, that each of the latter two tests takes more than an hour and a half to administer. 
Although the authors suggest conducting research on shortened forms of these tests, adminis-
tering them would require approval for MEPS administration. Nevertheless, the likely benefit 

Table 2.1
Historical Attrition Rates for Air Traffic Control by Course (%)

Course and Version FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008

Fundamentals 00FB 9.8 9.6 8.9 8.2 5.8 9.5 6.0

Radar 00RB 14.4 17.8 10.7 14.3 30.5 27.0 19.1

Tower 00TB 7.1 9.7 10.8 20.9 22.2 26.0 17.0

SOURCE: AETC training database, 2009.

NOTE: After the merger of radar and tower in 2009, the elimination rates for 2009 were 27 percent actual and 
27 percent programmed. Rates through August 2010 were 17 percent actual and 27 percent programmed.
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of increased training success resulting from the adoption of some versions of these additional 
screening tests should outweigh the costs of administering the tests prior to directing students 
into the ATC fundamentals course.2 

Data Analysis

In our analysis of the data, we examined Forms 125A of attrited students. Forms 125A from the 
ATC specialty were collected for the period between October 2007 and April 2008. Almost all 
attrition from the ATC career field was due to academic deficiency, as Table 2.2 shows. Medi-
cal issues, disciplinary problems, and family issues were contributing factors in 10 percent of 
the cases.

Students failed various combinations of blocks I, II, and III and the progress checks 
in between (radar and tower). One Form 125A noted that the airman’s academic difficulties 
might be related to the recent demise of his mother. In two cases, students reported feeling 
highly stressed and anxious from the training program. Both were referred to life-skills coun-
seling, and one was eventually discharged for depression. In two other cases, the students told 
instructors they did not have the desire or the aptitude to succeed in the ATC career field. 

The quantitative analysis did not provide any factors that would be useful in selecting 
individuals for success in ATC (see Table F.1 in Appendix F). We did not have data to evaluate 
the effect that personnel factors could have on final grade.

Summary

We recommend the use of a screener, such as the FAA test, for ATC selection. There are indi-
cations that the FAA test would likely yield better results than further restricting pool size 
by increasing the required ASVAB score. The FAA test would require an hour and a half to 

2 There is an administrative cost to implementing and administering an FAA-like screening test. We did not evaluate that 
cost.

Table 2.2
Causes of Attrition for Air Traffic Control Between 
October 2007 and April 2008 (n = 48)

Cause

Attrition Rate (%)

Listed Reason Contributing Factor

Academic 93.8

Medical issue 6.2 4.2

Physical 0

Voluntary (SIE) 0

Discipline 0 4.2

Family issue 0 2.1

NOTE: SIE = self-initiated elimination.
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administer, although further research might yield a shorter instrument. We recommend test-
ing at the recruiter’s office (where the PAST is conducted) versus testing at the MEPS due to 
the lack of additional time for other tests. The test will require a proctor to maintain the secu-
rity of the test.

The quantitative results were inconclusive in identifying factors of success from the cur-
rently measured data in the USAF personnel system.

Recent Air Force Actions

At the time of the draft report (October 2010), the Air Staff was collecting data for the EQ-i 
test to be used as a prescreener for ATC and other battlefield-airman career fields (2AF, 2010). 
Additionally, the training group had requested funds to use the Air Traffic Control Intelligent 
Communications Environment product to help focus on a student’s phraseology early on in 
training, with the goal of improving attrition rates (2AF, 2010). The Air Force is working on a 
shortened version of the FAA test and is planning validity testing in the future.
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CHAPTER THREE

Combat Control, AFSC 1C2X1

Overview

A CCT provides command, control, communications, intelligence, surveillance, and recon-
naissance to assist, control, and enable the application of lethal and nonlethal airpower. He 
provides terminal control and uses visual and electronic aids to control the airhead in the area 
of responsibility. Finally, he performs tactical-level surveillance and reconnaissance functions 
as part of the effort to build the common operating picture (AFPC, 2010).

CCT training has 175 days of instruction. CCT training is managed by the 342 TRS 
at Lackland AFB in Texas. The course pipeline, shown in Figure 3.1, includes six courses at 
five training locations for technical training.1 The 175 technical training days translate to 
approximately nine months. CCT training requires an ASVAB general composite score of 44. 
Recruiting seeks to fill 100 percent of the jobs through GTEP enlistments. A CCT graduate 
costs $98,000 to produce.2

Table 3.1 shows the historical rates of attrition in CCT courses. CCT attrition is spread 
out throughout the entire training pipeline, unlike other physically demanding specialties, 
such as PJ, which has most of the attrition up front. 

Notable Factors

In the interviews, two factors were notable and unusual, applying only to the CCT and PJ 
career fields. The factors were (1) an observed effect of officers assigned to training with the 
enlisted and (2) the importance of physical training prior to starting the school (see Table 3.2). 

Effect of Having Officers on the Team

In the interviews, many instructors reported that having an officer on the team significantly 
reduced attrition. The instructors specifically mentioned a case in which three officers were in 
one class and then none in the next few classes. They felt that spreading officer trainees out 
among the training classes could have a positive impact on attrition.

1 In 2009, the two Keesler courses were combined into one course.
2 Factors are based on variable costs only and are made up of the following: cost per graduate for training courses required 
for specific AFSCs at the basic skill level, acquisition costs (including the costs of recruiting, initial travel, and initial cloth-
ing issued), the cost of basic training at the Air Force Military Training Center (enlisted only), student pay and allowances, 
and time in transit and waiting for class to begin.
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Available data are sparse—only 15 class observations (169 students). Officer presence is 
statistically significant and raises the graduation rate by an average of 19.9 percentage points. 
The data suggest that, at a minimum, it would be worth a test of aligning at least one officer 
per class.

Physical Fitness

See the discussion in Chapter Eight. 

Figure 3.1
Combat Control, AFSC 1C2X1, Training Pipeline

SOURCE: AETC/A3 (2007).
NOTE: ITRO = interservice training organization.
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Table 3.1
Historical Attrition Rates by Course for Combat Control (%)

Course and Version FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008

Orientation 002 11.3 19.3 8.2 20.2 57.1

Orientation 0C0A 32.6 49.4 46.2

ATC fundamentals 00FCa 13.7 12.6 13.7 23.5 24.6 28.7 37.6

ATC tower 00TB 5.8 12.4 25.2 18.8 13.9 35.1 26.0

Apprentice 000 35.6 27.0 27.8 34.5 0.0

Apprentice 0C1A 0.0 27.9 40.0 41.7

Apprentice 0C1B 7.1

SOURCE: TTMS.

NOTE: This list does not include airborne or survival training courses in the CCT pipeline. An empty cell indicates 
that that version of the course was not used or did not exist.
a ATC fundamentals course attrition is higher for CCT than for ATC (see Table 2.1 in Chapter Two) due to the 
additional physical requirements (first two hours of the day) for CCT training.
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Data Analysis

According to 121 Forms 125A we examined, voluntary disenrollment accounted for two-
thirds of all attrition from the CCT pipeline at Lackland and Keesler AFBs from October 
2006 to April 2008. Self-elimination was a bigger fraction of attrition in the orientation course 
(75.6 percent), but it remained high even in the later courses (59.0 percent), in which the right 
was sometimes exercised before the first day of class. The remaining attrition was mainly due 
to medical issues and physical deficiency (see Table 3.3). As in the PJ specialty, the physical 
demands of CCT training led to injuries and to voluntary disenrollment arising from insuf-
ficient fitness, aversion to the water training, and, to a lesser extent, aversion to the grass and 
guerrilla drills.3 

A common remark on Forms 125A from the orientation course was “CCT is definitely 
not for him.” Also recorded in the justification were such comments as “airman doesn’t want 
to be here.” One case of voluntary disenrollment indicated that the recruiter had placed the 
recruit in CCT against his wishes.

3 Grass drills are exercise movements that feature rapid changes in body position (usually on the grass). Guerrilla drills are 
used to improve agility, endurance, and, to some degree, muscular strength, in individual and partner exercises. These drills 
require soldiers to change their positions quickly and do various basic skills while moving forward.

Table 3.2
Impact That Having Officers Present on Teams Can Have on Combat Control 
Attrition

Year Team Total Officer Present Final Pass Final Fail
Percentage 
Graduating

2006 1 14 Yes 14 0 100

2 10 No 8 2 80

3 12 Yes 8 4 67

4 8 Yes 7 1 88

5 11 No 8 3 73

6 13 No 8 5 62

7 11 No 6 5 55

2007 1 14 No 9 5 64

2 12 Yes 8 4 67

3 10 Yes 6 4 60

4 12 No 6 6 50

5 10 No 5 5 50

6 11 No 3 8 27

7 9 No 4 5 44

8 12 No 7 5 58

NOTE: The USAF does not officially collect these data. The 334 TRS provided the data.
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Interviews with instructors at Keesler indicated that many SIEs were also academic—
the student realized that he was struggling with the ATC material and therefore did not feel 
that CCT was a good career field for him. The academically induced SIEs could be reduced 
through a use of an ATC screener, similar to the one recommended for the ATC career field.

The larger data analysis did not show a large improvement (4-percent explanation in vari-
ance) in selecting individuals for success in CCT (see Table F.2 in Appendix F). Two factors, the 
ability to lift more than 100 pounds and age at entry (younger is better), were unsurprisingly 
significant. Additionally, predicting final grade had little effect (see Table F.3 in Appendix F).

Exemplars

See the exemplar discussion of the phase program in our analysis of the PJ specialty in Chapter 
Eight.

Summary

SIE accounted for 75 percent of all attrition from the CCT pipeline at Lackland and Keesler 
AFBs between October 2006 and April 2008. We recommend that more information be pro-
vided to recruits, explaining what the job entails, as well as the demands of the training. Stu-
dents interviewed suggested videos of the training and of what life is like in the field. 

There is a statistical correlation between officers training with the team and a lower attri-
tion rate (20-percent improvement). We recommend a small test of spacing officer trainees out, 
at least one to a class. 

Another cause of CCT attrition is inadequate physical fitness. We discuss our observa-
tions about physical fitness and the Fit Flight concept under PJ findings later in the report.

Although weak statistically, the data analysis does support previous findings by indicating 
a correlation with ability to lift more than 100 pounds. Also, age is negatively correlated with 
success. We believe that other factors (motivational and psychological factors, measurable by 
the EQ-i or alternative measure) might provide better selection criteria.

Table 3.3
Causes of Attrition for Combat Control Between October 
2006 and April 2008 (n = 121)

Cause

Attrition Rate (%)

Listed Reason Contributing Factor

Voluntary (SIE) 66.7

Medical issue 14.0 5.0

Physical 11.6 21.5

Academic 4.1

Discipline 1.7 1.6

Family issue 1.7 2.5

Hydrophobia 9.1
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Recent Air Force Actions

At the time of the draft report (October 2010), the Air Force was collecting data for the EQ-i 
test to be used as a prescreener for CCT (2AF, 2010). Additionally, as mentioned in the discus-
sion of ATC, the training group had requested funds to use the Air Traffic Control Intelligent 
Communications Environment product to help focus on student’s phraseology early on in 
training, with the goal of reducing attrition and washback rates (2AF, 2010). Actions affecting 
ATC will affect CCT outcomes as well.





21

CHAPTER FOUR

Operations Intelligence, AFSC 1N0X1

Overview

The operations intelligence specialty performs and manages intelligence activities and func-
tions, including developing, evaluating, and providing intelligence information. The job also 
requires instructing aircrews on collection and reporting requirements (AFMAN 36-2108, 
2004). 

Operations intelligence training requires 110 instructional days and is taught by the 
315 TRS at Goodfellow AFB in Texas. The course pipeline, shown in Figure 4.1, utilizes one 
technical training location. The 110 technical training days translate to 138 calendar days—
approximately five months. Candidates for the operations intelligence AFSC are required to 
achieve a score of at least 57 on the general composite of the ASVAB test. The general com-
posite combines evaluations of verbal expression and arithmetic reasoning. Each graduate costs 
$40,000 to train.1

Table 4.1 lists the attrition rates by course.
Attrition has ranged from a low of 12.2 percent in 2005 to a high of 33.7 percent more 

recently in 2007. The temporary spike in 2007 was caused by curriculum changes.

1 Factors are based on variable costs only and are made up of the following: cost per graduate for training courses required 
for specific AFSCs at the basic skill level, acquisition costs (including the costs of recruiting, initial travel, and initial cloth-
ing issued), the cost of basic training at the Air Force Military Training Center (enlisted only), student pay and allowances, 
and time in transit and waiting for class to begin.

Figure 4.1
Operations Intelligence, AFSC 1N0X1, Training Pipeline

SOURCE: AETC/A3 (2007).
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Notable Factors

In our interviews, we noted five factors that were more characteristic of the operations intel-
ligence career field than of others: concern about the frequent noninstructional time, the qual-
ity of some instructors, a misleading job description, the need for certain skills, and questions 
about why a similar career field had considerably less attrition. 

Instructional Issues

The most frequent complaint concerned the amount of unstructured time in the training 
day. Trainees consistently claimed that the instructors routinely left the classroom and that 
this designated study time quickly devolved into “decompression time.” A prior-service (PS) 
trainee alleged that he kept tabs on the amount of time the instructor was in the classroom 
for five consecutive days and said that the instructor was present only 12 hours of the 40-hour 
training week.2 Given the length of time devoted to instruction, the refrain from trainees was 
that the pipeline could be made shorter, by as much as several days per block. To the extent 
that AFSCs with longer pipelines tend to have higher attrition rates, prolonging a training 
course with unsupervised—and reportedly unproductive—study periods could exacerbate 
attrition.

Instructional Quality

Trainees were also critical of the quality of instruction. According to some, presentation of 
the material is rather dull and perfunctory, adhering closely to the readings, with few personal 
anecdotes or discussion sessions to enrich understanding. These instructional deficiencies were 
attributed to lack of dedication or operational experience. There was support for this conten-
tion even among instructors whom we interviewed. One PS trainee pointed out that two of 
the instructors in operations intelligence had never left the school (had no actual experience 
in the job).3

Job Description

Another issue that surfaced repeatedly was the disparity between reality and how the opera-
tions intelligence career field is described to recruits. Several trainees and a few instructors 
recalled reading or being told that operations intelligence was “like being James Bond,” which 
they felt in hindsight was an obvious attempt to romanticize the more mundane realities of 
military intelligence work. Although such salesmanship might be necessary to meet USAF 
quotas, it could also attract the wrong kind of people to the field and disappoint others by 

2 This individual assertion was validated independently by other interview groups.
3 This assertion was validated by instructors.

Table 4.1
Historical Attrition Rates for Operations Intelligence (%)

Course FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008

Operations intelligence 13.9 16.9 16.2 12.2 18.7 33.7 17.9

SOURCE: TTMS.
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creating unrealistic expectations, thereby potentially contributing to both involuntary and vol-
untary attrition. Trainees and instructors confirmed that some academic failures are deliberate 
schemes to be reclassified.

Need for Certain Skills

In considering what skills the career field actually requires, interviewees candidly offered sug-
gestions on possible screening tests for entry into operations intelligence. One instructor simply 
advocated a “much higher” ASVAB score requirement for the schoolhouse, but the aspects of 
the training identified as most difficult by students and instructors alike were not academic 
per se. The two most common suggestions were tests of ability and propensity for memorizing 
large amounts of arcane information and an oral exam to identify airmen with public-speaking 
ability.

Instead of a screener, another option would be self-paced instruction. Students memorize 
information at different speeds, a fact reaffirmed in the interviews. Some interviewees were 
bored, but some could not keep up. We speculate that self-pacing would decrease the overall 
average course length by decreasing washbacks for those who cannot keep up and by reducing 
the graduation date for those who can learn more quickly.

Comparison Between Operations Intelligence and Imagery Analysis

TRS leadership suggested comparing operations intelligence (AFSC 1N0XX) and imagery 
analysis (AFSC 1N1XX) because they are similar in length and qualifications but with quite 
different attrition rates (see Table 4.2). 

The two specialties are similar in length—operations intelligence is one week shorter, 
29.9 weeks versus 31.7 weeks. Operations intelligence has a lower ASVAB cutoff score for gen-
eral, 57 versus 66, which suggests a slightly lower-quality recruit.4 The cutoff score should not 
make that drastic of a difference, although it would have some effect. The educational require-
ments for operations intelligence are broad (desirable courses are speech, journalism, geogra-
phy, modern world history, statistics, algebra, geometry, and trigonometry), while imagery 

4 We cannot cite any empirical evidence, but it seems unreasonable that a 200-percent increase in attrition should result 
from a 10-percent decrease in ASVAB requirements.

Table 4.2
Historical Attrition and Washback Rates for Operations Intelligence (AFSC 1N0XX) and Imagery 
Analysis (AFSC 1N1XX) (%)

Course FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008

Operations intelligence 
attrition

13.9 16.9 16.2 12.2 18.7 33.7 17.9

Operations intelligence 
washbacks

40.9 36.6 35.9 46.6 48.4 59.3 —

Imagery analysis 
attrition

8.1 9.8 4.2 10.0 3.2 3.6 4.2

Imagery analysis 
washbacks

32.2 26.2 15.4 35.7 18.0 18.5 —

SOURCE: TTMS.

NOTE: Data are incomplete for washbacks in 2008.
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analysis is more specific and technical in focus (desirable courses are mathematics, advanced 
English, and computer applications). 

A look at the knowledge requirements for the specialties (AFMAN 36-2108, 2004) sug-
gests another difference (Table 4.3).

A much broader knowledge base is required for the operations intelligence student, sug-
gesting more memorization. Imagery analysis students, while also requiring memorization, 
spend a significant amount of time in understanding how to interpret imagery. Interpreta-
tion probably does require a higher ASVAB but also makes the training more interesting than 
memorizing large amounts of information, and the more-interesting training might account 
for most of the difference in the attrition rates.

Data Analysis

We examined Forms 125A from the operations intelligence course generated between mid-
2007 and the end of 2008. Roughly four-fifths of attrition from operations intelligence train-
ing was for academic deficiency, as Table 4.4 shows. Disciplinary problems, medical issues, and 
one security-clearance issue accounted for the remainder of the official reasons for disenroll-
ment. More-minor disciplinary problems, medical issues, and family issues were contributing 
factors in some cases.

More than half of the attrition (55 percent) from operations intelligence occurred in the 
first 36 training days of the 110-day pipeline. Academic problems typically surfaced in the 
first few blocks of training. When academic disenrollment occurred in blocks 10–15, there 
was usually a contributing factor. Attrition ascribed to disciplinary, medical, or security issues 
could occur at virtually any point in the training. As in the network intelligence career field 

Table 4.3
Comparison of Knowledge Requirements Between the Operations Intelligence Specialty and the 
Imagery Analysis Specialty

Operations Intelligence Imagery Analysis

3.1. Knowledge . . . intelligence organizations and 
systems; collection and reporting . . . , procedures, 
and methods; intelligence information sources; . . . 
identifying, . . . analyzing information; geographical 
and cultural aspects of foreign countries; current 
military capabilities and employment tactics of 
potential enemy . . . weapon systems; special 
operations; procedures for acquiring, updating, and 
maintaining intelligence documents, maps, and charts, 
. . . graphic, oral, and written intelligence information 
presentation; target planning and materials; target 
folder construction . . . ; capabilities and application 
of automated data handling and management 
systems; security classification marking and control; 
US sensor systems, regional physical characteristics 
relative to radar significance; methods of verifying 
target intelligence information derived from imagery; 
basic electromagnetic theory; computerized systems 
supporting target intelligence and mission planning 
systems; digital terrain and feature data bases; . . . 
principles of precise positioning systems and targeting 
and weaponeering.

3.1. Knowledge . . . basic and advanced imagery 
interpretation principles, techniques, and procedures 
for imagery exploitation, reports, and presentations; 
. . . imagery intelligence collection systems and 
procedures; techniques of collating, analyzing, 
and evaluating imagery intelligence; use of maps, 
charts, grid systems, and interpreting equipment 
to solve imagery intelligence problems; mosaic 
construction; intelligence reference materials; 
fundamental mensuration techniques; distribution of 
imagery intelligence; . . . uses of target and imagery 
intelligence data; production of imagery related target 
materials; and security controls, . . . .

SOURCE: AFMAN 36-2108, 2004.
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(discussed later in this report), the Forms 125A of several airmen in operations intelligence 
noted a medical condition of insomnia or disciplinary action for oversleeping or falling asleep 
during the duty day. Other disciplinary problems included cheating on an exam, illegal drug 
or alcohol use, and a pattern of insubordination. Medical disenrollments were for pregnancies, 
anger management, anxiety, and unspecified maladies. Almost all family issues involved the 
death or serious illness of a loved one, and the security elimination was for an unspecified off-
duty incident that called the airman’s character into question. A handful of eliminated trainees 
cited negative peer influences (a distracting roommate, overbearing PS member), being phased 
back just prior to an exam, and general difficulty transitioning between course and squadron 
commitments as contributing factors in their failures. 

The larger data analysis, correlating personnel factors with success, showed a very slight 
potential improvement (3-percent explanation in variance) in selecting individuals for success 
in operations intelligence (see Table F.4 in Appendix F). Also, evaluating personnel factors that 
correlate with predicting a higher final grade had little effect (see Table F.5 in Appendix F).

Summary

Interviews revealed that some instructors routinely leave the students in unsupervised—and 
reportedly unproductive—study periods. We recommend self-pacing for this course in a super-
vised environment.

During the period of the research, a few instructors were first-assignment instructors. The 
students considered them subpar. We recommend not using instructors who lack experience 
in the field. 

Interviews of instructors and students suggested that the job description given during 
recruiting is not representative and might glamorize the job. We recommend that the job 
description accurately reflect the job, within the constraints of security.

The training requires a lot of memorization, and the job requires public-speaking ability, 
suggesting that this specialty might be amenable to a screening test, possibly an oral one. 

Table 4.4
Causes of Attrition for Operations Intelligence for 
2007 and 2008 (n = 67)

Cause

Attrition Rate (%)

Listed Reason Contributing Factor

Academic 80.6

Discipline 10.4 10.1

Medical issue 7.5 4.3

Security issue 1.5 1.5

Family issue 8.9
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Recent Air Force Actions

At the time of the draft report (October 2010), the Air Force had pursued a course rewrite and 
merger of multiple intelligence courses with the goal of reducing rote memorization of facts 
and incorporating more application-based training. The Air Force feels that the new courses 
are not conducive to self-study, with the possible exception of the 1N core block of instruction 
(2AF, 2010).5

Instructor manning has improved to 80 percent due to the implementation of a new 
deployment system and clearer guidance to AFPC on manning requirements (2AF, 2010). The 
issue with first-assignment enlisted instructors has been corrected and those billets removed 
(2AF, 2010).

5 We were not able to independently verify assertions regarding self-study, although the rationale for not requiring self-
study is correct.
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CHAPTER FIVE

Far East and Middle East Linguists, AFSCs 1N3X4X and 1N3X5X

Overview

Those in linguist specialties perform and supervise identification, acquisition, record-
ing, transcribing, translating, analyzing, and reporting of assigned voice communications 
(AFMAN 36-2108, 2004).

In the course of the research, we interviewed ground-based linguists (AFSC 1N3XX) 
and airborne linguists (AFSC 1A8X1) who were taking the same courses. Although there are 
differences in job functions and duty locations, the language components are essentially the 
same. The focus of the research was the ground-based linguist, but we also report on findings 
related to airborne linguists.

Ground-based linguist training lasts up to 435 training days, depending on the lan-
guage studied. Primary training is conducted at DLIFLC in Monterey, California, and follow-
on cryptologic training is held at Goodfellow AFB in Texas (Figure 5.1). Airborne linguists 
complete additional physiological and survival courses that lengthen training, as shown in 
Figure 5.2. Including time between courses and block leave, an airman can spend close to two 
years in the training pipeline before reporting to his or her first duty station. Recruiting seeks 
to fill 100 percent of linguist training seats through GTEP enlistments. It costs approximately 
$160,000 to produce each linguist.1 

Airmen are selected for linguist training based on scores in the ASVAB general com-
posite (G > 72) and Defense Language Aptitude Battery (DLAB) scores, which determine 
the category of language an airman may study. Category III languages require a score of 105, 
and category IV languages require a 110.2 The maximum DLAB score is 176. The language 
category reflects the difficulty of the language and length of training: Training for category 
III languages (e.g., Persian Dari, Persian Farsi, Pashto-Afghan, Urdu) is 48 weeks, while cat-
egory IV language courses (e.g., Arabic, Mandarin Chinese, Korean) last 64 weeks. Course 
lengths include a one-week orientation.

1 Factors are based on variable costs only and include the following: cost per graduate for training courses required for 
specific AFSCs at the basic skill level, acquisition costs (including the costs of recruiting, initial travel, and initial clothing 
issued), the cost of basic training at the Air Force Military Training Center (enlisted only), student pay and allowances, and 
time in transit and waiting for class to begin.
2 These scores became effective in FY 2007; previous qualifying scores were 95 for category III and 100 for category IV. 
In a recent journal article, the DLIFLC commandant noted, “the average DLAB score for all incoming students in FY08 
was 113—just about what it was before we raised the requirement.” She also stated that, due to the increased requirement, 
“about 25 percent of our students are here on [DLAB] waivers, compared to 2006 (prior to the change) when only one per-
cent required waivers” (Sandusky, 2009).
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Recruits programmed for the linguist specialty enter the Air Force knowing that they 
will continue onto linguist training after BMT, but they do not know which language they 
will study. During BMT, each prospective linguist fills out a language preference form. Some 
we interviewed were notified of their projected language during BMT; others did not find out 
until arriving at DLIFLC. 

Figure 5.1
Ground-Based Cryptologic Language Analyst, AFSC 1N3XX, Training Pipeline

SOURCE: AETC/A3 (2007).
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Figure 5.2
Airborne Cryptologic Language Analyst, AFSC 1A8X1, Training Pipeline

SOURCE: HQ USAF Intelligence, Surveillance and Reconnaissance Directorate (2009). 
NOTE: SERE = survival, evasion, resistance, and escape. AFSOC = Air Force Special Operations Command. 
ACC = Air Combat Command.
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Scope

DLIFLC offers training in 23 languages and associated dialects. Our research centered on 
Middle East and Far East languages with large numbers of USAF enlisted students. These 
languages, along with the number of airmen training in each during FY 2008, are as follows:

•	 Middle East: Arabic (356), Dari (56), Pashto (67), and Farsi (85)
•	 Far East: Chinese (202) and Korean (290).3

In order to understand the training process and reasons for success and failure, we inter-
viewed more than 100 personnel during a four-day site visit in February 2009. These personnel 
included DLIFLC and TRS leadership, language teachers and students, and support person-
nel. Subsequently, we analyzed USAF training data and AETC Forms 125A.

Structure

Linguist training differs from the other career fields described in this report in two specific 
respects:

1. The Army operates DLIFLC. USAF training squadrons do not directly oversee USAF 
linguist trainees during the duty day.

2. DLIFLC’s instructor force is made up of primarily civilian native speakers. The aca-
demic side of DLIFLC evinces a collegiate, rather than military, atmosphere. A small 
number of military language instructors assist in the education.

The DLIFLC commandant is an Army colonel (O-6), and the assistant commandant 
is a USAF colonel who is dual-hatted as the commander of the 517 Training Group (TRG), 
responsible for all USAF activity at DLIFLC. USAF student personnel are assigned to either 
the 311 TRS or the 314  TRS, depending on language of study. The Air Force represents 
the largest share of students at DLIFLC with approximately 1,200 students, compared with 
850 Army students, 525 from the Navy, and 325 Marines.

DLIFLC’s separate line of authority for academics oversees linguist trainees during the 
duty day. Each language school is led by a civilian dean (responsible for curriculum, academic 
and administrative policy, manpower, and budget) along with a field-grade (O-4 or O-5) mili-
tary associate dean who monitors student progress and directs the school’s military language 
instructor (MLI) program. It appears that the language schools and USAF squadrons maintain 
a good relationship; recurring meetings keep the squadrons informed of which students are 
succeeding and which are struggling.

Table 5.1 lists the attrition rates by course for FY 2008. Two factors should be kept in 
mind when assessing these rates. First, these numbers reflect only academic attrition. An addi-
tional source of overall attrition is the Defense Language Proficiency Test (DLPT), the end-
of-course test that must be passed to continue in the linguist career field. Additionally, due to 
the length of training, a student’s time at DLIFLC crosses parts of two, and occasionally three, 
fiscal years. 

3 From the 311 TRS and 314 TRS mission briefing, dated October 29, 2008.
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Notable Factors

Several issues stood out during interviews and research into USAF linguist training.4 In the 
following paragraphs, we discuss motivation required to succeed in language learning, TRS 
support, language placement, and proficiency testing.

The Importance of Motivation

When we discussed factors essential for successful language study, staff, instructors, and stu-
dents all cited the importance of motivation. For example, on our written survey, 35 out of 
41 students agreed (selected either “agree” or “strongly agree”) with the survey statement “I’m 
proud to have this AFSC,” and 37 agreed with the statement “It is really important that I 
do well in this training.” These views on motivation match the opinion of language-learning 
expert Zoltan Dorynei (2001): 

During the lengthy and often tedious process of mastering a foreign/second language, the 
learner’s enthusiasm, commitment, and persistence are key determinants of success or fail-
ure. . . . [W]ithout sufficient motivation, even the brightest learners are unlikely to persist 
long enough to attain any really useful language.

Student comments on motivation centered on making progress in the language, appre-
ciation of teachers, and interest in cultural aspects of the course. A typical comment was that 
DLIFLC is “intense and interesting since we’re working with native speakers.” Those studying 
languages that have been taught at DLIFLC for some time (Chinese, Korean, and Russian) 
were more positive about their experiences than those studying more–recently added languages 
(Dari, Farsi, or Pashto). Remarks indicated that DLIFLC is going through growing pains in 
these languages due to operational requirements, so challenges (such as new instructors, new 

4 We interviewed more than 100 personnel at DLIFLC, including squadron leadership, DLIFLC staff, and students 
representing the following languages: Arabic, Chinese, Persian Dari, Persian Farsi, Korean, Pashto, Russian, and Taga-
log. Interviews were conducted in a focus-group format. Each student also filled out an anonymous survey that included 
37 statements (answered from strongly agree to strongly disagree) and five free-response questions. The survey is found in 
Appendix B. The compiled responses are in Appendix C.

Table 5.1
Fiscal Year 2008 Attrition Rates by 
Language

Course Attrition Rate (%)

Mandarin Chinese 29.7

Korean 26.2

Arabic 28.1

Dari 33.3

Farsi 23.9

Pashto 19.7

SOURCE: 311 TRS and 314 TRS data.
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materials, and the availability of MLIs) affect the program. Overall, students indicated strong 
support on the written survey, as 34 of 41 agreed (either “agree” or “strongly agree”) with the 
statement “My instructors support my job of learning a second language.”

Factors that decrease student motivation include the difficulty of language courses and 
squadron (military) obligations, such as the phase program. Students stated that they under-
stood the need for the length and intensity of language learning, but many expressed that this 
aspect of the training can be wearing. Representative comments included, “DLI [the Defense 
Language Institute] is a marathon of academia. I would have preferred college if I wanted aca-
demia,” and “At DLI it’s easy to lose focus and motivation. You can get fried.”

Training Squadron Support: Academic and Military Leadership

In focus-group discussion, opinions of squadron support were mixed. Airmen appreciated the 
reduction in military obligations associated with progression through the phase program. A 
few also stated that some flights supported academic efforts by reducing military obligations 
during finals and when classes were scheduled for the DLPT. Others said that their flights 
did not do this. The strongest statement of support came from an airman who stated that the 
squadron “was absolutely supportive—always asking what could be done to help the students.” 
Responses to the written survey were more skeptical, as only 12 of 41 agreed with the similar 
statement, “My squadron supports my job of learning a second language” (nine answered “nei-
ther agree nor disagree,” while 19 selected “disagree” or “strongly disagree”).

Regarding the training squadrons, students most appreciated the role of their academic 
training advisers (ATAs). Common remarks among those we interviewed reflected that the 
ATAs knew the difficulty of learning a second language: “[T]hey get it because they’ve been 
there.” 

We did not hear of egregious MTL behavior, although students indicated that MTLs 
“don’t know what we’re going through since they haven’t studied language at DLI.” The other 
services at DLIFLC use linguists in MTL-like roles, a practice that perhaps the Air Force 
should consider as well.

MTLs were also seen as the face of the phase program, a unifying sore point among the 
trainees we met. Comments on the program were similar to those heard at other technical 
training bases, with the exception that DLIFLC students stressed the length of their program, 
inequity when compared with their BMT colleagues who were already at active units, and 
a perception that standards for phase graduation were not evenly applied. Interviews indi-
cated that academic, physical fitness, and volunteer standards exceeded the minimum require-
ments for phase graduation set in the AETC instruction governing the phase program (AETC 
Instruction [AETCI] 36-2216, 2004).

We interviewed DLIFLC instructors from three large language schools. They seemed 
energized about their role teaching future linguists and impressed (on the whole) with the stu-
dents in their classes. When we asked what caused students to fail, answers centered on motiva-
tion, ability, class chemistry, course difficulty, and inability to handle distractions. More than 
once, we heard teachers who grew up outside the United States comment that the U.S. educa-
tion system is not producing students who know how to study. We also heard the interesting 
critique that U.S. students need to be convinced why language study is useful, rather than 
finding utility in learning itself. A final criticism that we heard from instructors and squadron 
personnel alike is that video games are a diversion that takes valuable study time away from 
linguist trainees.
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MLIs in these same language schools all agreed that the current curriculum is more dif-
ficult than what they studied at DLIFLC (seven to 15 years ago) and agreed that DLIFLC is 
producing better linguists as a result. However, one MLI stated that “DLI is the hardest thing 
most of them will ever do. Some of them just give up.” The MLIs provided the best insight 
into the washback process, stating, “[U]nless a washbacked student is very motivated and has a 
diagnosable weakness, they don’t generally do well on the DLPT even if they make it through 
the course.”

Language Placement

Students and squadron staff expressed frustration regarding the language placement process. 
As alluded to earlier, prospective linguists indicate language preferences while at BMT. It was 
striking that, among those we interviewed, very few were placed in languages of their choos-
ing, including those who had background in their preferred language. Given that motivation 
is essential, and that studying a preferred language should increase motivation, this situation 
is puzzling. Further exacerbating the situation is the fact that the 311 TRS and 314 TRS 
do not have the authority to adjust languages among airmen. For example, if airman A is 
assigned to Russian but wants to study Chinese, and airman B is assigned to Chinese but 
wants to study Russian, a swap cannot be made at squadron level and cannot be made at all 
without extreme effort.

Language Proficiency Testing

Regarding the capstone DLPT, the final hurdle a DLIFLC student faces before being declared 
a graduate, one airman stated, “The biggest frustration is that you can make it all the way 
through the course and fail to qualify because of the DLPT.” Linguists must score at “lim-
ited working proficiency” (level 2 or better on the Interagency Language Roundtable scoring 
system) to graduate as a linguist and receive the monthly proficiency bonus. Squadron statistics 
showed that, over the past three fiscal years, 76 percent of airmen completed the basic course 
of study and approximately two-thirds of these students passed the DLPT at proficient levels, 
meaning that the overall completion rate was near 50 percent—higher in some languages, 
lower in others. This pass rate among highly qualified airmen (measured by the ASVAB) causes 
us to question whether expectations are too high.

DoD implementation of the Defense Language Proficiency Test Five (DLPT5) com-
pounds concern about this high-stakes test. According to DLIFLC, DLPT5 better integrates 
authentic materials and allows DoD to accurately measure proficiency levels. However, the 
assumptions behind DLPT5 take into account that the test is more difficult than earlier ver-
sions. DLIFLC’s DLPT5 page of frequently asked questions includes the following response to 
the question, “Why are scores lower on the DLPT5 than on older DLPTs?”

No language test is 100% accurate. So when calibrating a language test, the question is 
always whether the error should be in the direction of being generous or strict. Older 
DLPTs were calibrated so that the error would be in the direction of being generous. With 
DLPT5, the post-9/11 emphasis on readiness resulted in a desire to have any error be in the 
direction of being strict. (See DLIFLC, undated)

This change to “the direction of being strict” had greatest impact on airmen in the 
Arabic program. Under DLPT4, the pass rate for those completing the basic Arabic course was 
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87.9 percent, but that dropped to 23 percent with DLPT5.5 The change affected other lan-
guages to a lesser extent: Spanish and Chinese pass rates also dropped from more than 90 per-
cent to near 60 percent, and Farsi dropped from more than 90 percent to 45 percent. It should 
be noted that similar drops occurred when DLPT4 was implemented in the late 1980s.6 The 
jolt caused by DLPT5 pass rates caused DLIFLC to reform the content of its basic language 
courses, as well as, in some cases, recalibrate the DLPT itself.

Regarding these final two issues—language placement and proficiency testing—we rec-
ommend that the training squadrons be allowed greater latitude to place trainees in languages; 
we also recommend further research regarding DLPT qualifications required for graduation, 
including the possibility of allowing some subproficient linguists to proceed to cryptologic 
training at Goodfellow AFB.7

Data Analysis

Forms 125A from the Middle East and Far East linguist career field were collected from 2006 
through 2008. The sample consisted of 96 eliminations from Arabic, 94 eliminations from 
Mandarin Chinese, and 34 eliminations each from Pashto and Persian Farsi. The vast majority 
of attrition was due to academic deficiency, as Table 5.2 shows. The balance of attrition was 
classified as medical issues, disciplinary problems, and family issues. As a rule, the DLIFLC 
Forms 125A were not very detailed—often with a one-sentence justification for disenrollment—
and most came with little or no supporting documentation. Thus, the proportion of cases with 
a contributing factor is necessarily a lower-bound estimate.

Within the four language schools examined, attrition due to academic deficiency ranged 
from 85 percent (Arabic, Chinese) to 94 percent (Persian Farsi). The mean DLAB score for 
academically eliminated trainees was significantly higher in the Mandarin Chinese and Arabic 
schools (118.6) than the Persian Farsi and Pashto schools (109) (p < 0.01), reflecting the higher 
entry requirements for Arabic and Chinese described earlier. 

5 From the 311 TRS and 341 TRS mission briefing, dated October 29, 2008.
6 See briefing by Lett and Dege (2001). Pass rates in Arabic, Chinese, and Korean were below 20 percent in 1989, but each 
grew to more than 80 percent by 2001.
7 Cryptological training adds language instruction in military-specific terms.

Table 5.2
Causes of Attrition Among Middle East and Far East 
Linguist Trainees Between 2006 and 2008 (n = 258)

Cause

Attrition Rate (%)

Listed Reason Contributing Factor

Academic 86.8

Discipline 5.8 3.1

Medical issue 6.6 1.9

Family issue 0.8
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Among those who were ultimately unsuccessful in these DLIFLC language programs, 
most failed in the pipeline, but some academic attrition was the result of failure to achieve an 
adequate score on the DLPT taken at the end of the training. Overall, the proportion of aca-
demic attrition due to failing DLPT scores was 29.5 percent, but, among languages, the pro-
portion of academic attrition due to DLPT failure ranged widely, from 11.8 percent (four out 
of 36) in Pashto to 43.8 percent (42 out of 96) in Arabic. Two factors explain the proportion of 
DLPT academic failures in the Arabic school. First, the Arabic department has a policy of not 
academically eliminating trainees in the third term of the course. Additionally, implementa-
tion of the new Arabic DLPT (DLPT5) saw a large increase in failures. Two airmen who failed 
the DLPT in Arabic were reclassified into a language for which they had achieved passing 
DLPT scores (one into Russian, one into Spanish).

USAF success rates are similar to those of the other services. In FY 2008, 96  USAF 
Chinese linguists graduated, out of 202 who started the program (47.5 percent), while sister 
services were a combined 77 graduates out of 157 (49 percent). These students were tested 
with DLPT5. All services had better FY 2008 Korean rates, as the Air Force was 214 of 290 
(73.7 percent), while other services were 129 of 191 (67.5 percent).8 These rates are with the 
DLPT4. The Korean language began using DLPT5 in 2010.

There were minor differences in the breakdown of attrition causes between airborne 
(1A8X1) and ground (1N3X4/1N3X5) linguists, as shown in Table 5.3.

Disciplinary eliminations among Middle East and Far East linguists were mostly for 
lack of effort (LOE) in training, as opposed to lack of ability (LOA). The distinction between 
LOE and LOA is determined jointly by DLIFLC’s academic departments and military units. 
The LOE justification appeared only in the Forms 125A of Chinese linguists, which by itself 
explains the higher proportion of disciplinary attrition in the 1N3X4 career field. Two airmen 
were disenrolled pending Article 15 hearings for unspecified transgressions, and another was 
eliminated for breaking curfew and underage drinking. Only two trainees in the sample were 
essentially eliminated for family issues: The Form 125A of one Chinese linguist noted that his 
grades deteriorated rapidly following the loss of a family member and friend, and a student 
in the Arabic language course was discharged from the Air Force for hardship. At least eight 
trainees were eliminated for pregnancies (the actual number might be higher, but the reasons 
for medical separation were not always provided). Curiously, seven of the eight were trainees in 
Middle East languages. Two airmen were reclassified from AFSC 1A8X1 to 1N3X5 for medi-

8 Data provided by DLIFLC Asian Language School.

Table 5.3
Comparison of Attrition Rate Reasons Between Airborne and 
Nonairborne Middle East and Far East Linguist Trainees (n = 258)

Cause

Attrition Rate (%)

1A8X1 (n = 102) 1N3X4 (n = 56) 1N3X5 (n = 100)

Academic 89.2 80.4 88.0

Discipline 4.9 14.3 2.0

Medical issue 4.9 3.6 10.0

Family issue 1.0 1.8 0.0
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cal conditions that disqualified them from flying, such as short stature and frequent migraine 
headaches. Since these reclassifications entail no new training, these are costless and not really 
part of the attrition problem. 

With regard to contributing factors, there was generally insufficient information in the 
Form 125A file to make an inference. In a few cases of academic attrition, there were also indi-
cations of problems adapting to military life. For example, one airman in the Chinese course 
had received 13 341s (demerits) for failure to comply with grooming standards, and a student 
in the Arabic course was reprimanded for underage drinking and counseled for missing nine 
physical-training formations. Health problems contributed to a small number of academic 
attritions because the ailments caused prolonged absences.

The larger data analysis showed a very slight potential improvement (3-percent expla-
nation in variance) in selecting individuals for success in linguist training (see Table F.6 in 
Appendix F). Also, predicting final grade had little effect (see Table F.7 in Appendix F).

Summary

Interviews with students and instructors, and previous research, Dornyei (2001), confirmed 
the importance of motivation (enthusiasm, commitment, and perseverance) to learn a foreign 
language. The length and intensity of the phase program are major factors in decreased motiva-
tion (see Chapter Ten for further discussion and recommendations). 

Students did not feel that the MTLs, with no experience learning a foreign language, 
understood the difficulty of the program. 

Language requirements are determined by operational needs. And not getting assigned 
to duty in a preferred language can also reduce an individual’s motivation. Yet training squad-
rons did not have the authority to allow students with similar DLAB scores to make mutually 
agreeable language switches. 

The DLPT is under recalibration, but, if the most-qualified recruits are failing at a 
50-percent rate, are expectations too high? Is this specialty too demanding for enlisted per-
sonnel? Or could students who fail to reach required language proficiency be used in some 
restricted mode and continue to learn the language on the job? 

Recent Air Force Actions

The Air Force has significantly changed the phase program, shortening each phase, and pro-
viding more privileges sooner (2AF, 2010). Further discussion is found in Chapter Ten.

Changes to the DLPT5 have resulted in an increase in the pass rate from 35 percent to 
70–75 percent (for Arabic).
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CHAPTER SIX

Network Intelligence Analysis, AFSC 1N4X1

Overview

A network intelligence analyst analyzes, disseminates, and exploits intelligence derived from 
target network communications (AFMAN 36-2108, 2004).

Network intelligence training requires 93 training days and is taught in the 316 TRS at 
Goodfellow AFB. The course pipeline, illustrated in Figure 6.1, shows one training location 
for technical training. The 93 technical training days translate to 136 calendar days, approxi-
mately five months. A network intelligence analyst costs $37,000 to produce.1 Candidates for 
the network intelligence specialty are required to achieve a score of at least 62 on the general 
composite of the ASVAB test. The general composite combines evaluations of verbal expression 
and arithmetic reasoning.

Table 6.1 lists the attrition rates by course. Currently, network intelligence trainees take 
one course with 12 blocks. AETC and the intelligence CFM are reworking all intelligence 
pipeline courses such that the curriculum will focus on information relevant to the first job and 
then add training as needed later. 

1 Factors are based on variable costs only and include the following: cost per graduate for training courses required for 
specific AFSCs at the basic skill level, acquisition costs (including the costs of recruiting, initial travel, and initial clothing 
issued), the cost of basic training at the Air Force Military Training Center (enlisted only), student pay and allowances, and 
time in transit and waiting for class to begin.

Figure 6.1
Network Intelligence Analysis, AFSC 1N4X1, Training Pipeline

SOURCE: AETC/A3 (2007).
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Notable Factors

In the course of the interviews, the major issue that emerged was the length of the course. 
Other issues relating to job description and study time, although not unique to network intel-
ligence, are also discussed in this section.

Length of Training

Several trainees, and one of the MTLs, remarked that the 17-week course was too long. 
Although trainees acknowledged that the course requires them to absorb a lot of informa-
tion in a short amount of time, several felt that the overall pace of the training was too slow 
and covered material that would be better deferred to on-the-job training. To the extent that 
longer courses have higher attrition per se, adding even simple information to the course could 
increase attrition. The fact that the CFM was working to reduce the length of the course sup-
ports this contention.

The emphasis on memorization, and the fact that students disagreed on whether the pace 
was too fast or too slow, would suggest that self-pacing could be an effective strategy for this 
specialty.

Miscellaneous Concerns

There was general agreement that, as in operations intelligence, trainees do not know what 
they are getting into with network intelligence. Partly, this is unavoidable because the nature 
of the work is classified, so the career field description given to recruits is necessarily vague. 
But the mystique of a career in intelligence without knowing what it entails is bound to appeal 
to some recruits for the wrong reasons, which suggests that attrition might be reduced with 
prerequisites or a screening test of some sort. Trainees opined that having completed some 
college is advantageous for the study habits it instills. Others felt that the ability to memorize 
rapidly, puzzle-solving skills, and even creativity and intuition were most critical for success in 
network intelligence. 

Additionally, several students and one instructor commented that the student rope pro-
gram is not strictly voluntary, is stressful, and detracts from valuable study time.2

A related concern was the need to go to a secure facility to study classified material. Study 
time and the phase program also conflicted, with demands of the phase program occurring 
during times that could be used for studying.

2 The rope program identifies students with special leadership responsibilities and who perform special duties. The green 
rope is the bay chief or element leader. The yellow rope is the flight leader, one step up from the green rope. The red rope 
is the student supervisor, the highest position an airman can attain in the squadron. There are other rope colors for chapel 
guide, drill team, and drum-and-bugle corps.

Table 6.1
Historical Attrition Rates for Network Intelligence Fundamentals Course (%)

Course FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008

Network intelligence 18.2 19.7 17.8 16.6 12.7 14.4 11.2

SOURCE: TTMS.
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Finally, some students commented on a lack of sleep, some of it derived from the man-
datory curfew (and associated bed-check) that essentially prevents recruits from going to bed 
early.3

Data Analysis

Forms 125A from network intelligence training were collected for the period between August 
2007 and January 2009. Almost all attrition for the career field was due to academic deficiency, 
as Table 6.2 shows. Disciplinary problems were cited as contributing factors in nearly one-
quarter of the cases, and family issues were noted in two cases.

The academic performance of network intelligence trainees is judged against the average 
class score of 93.8 percent. Students with a test-score average in the high 80s are still at risk of 
elimination if they have multiple exam or performance-check failures. Nearly half of the attri-
tion (46 percent) occurred within 21 training days of entering the 93-day training pipeline (i.e., 
within the first five training blocks). Several airmen, including a student leader (black rope), 
were disciplined for repeatedly falling asleep in class or study hall, and one trainee blamed a 
test failure on lack of sleep. There was a single student eliminated for financial circumstances, 
which precluded him from obtaining the requisite security clearance. Another student’s aca-
demic performance and military bearing seemed to deteriorate following a death in the family. 
He felt he was being targeted by MTLs and could not focus on his studies. Eventually, he was 
accused of deliberately failing the course and was discharged from the Air Force. 

Analysis of the combined personnel/training database showed some correlation of train-
ing completion with mathematics knowledge, assembling objects, and age at enlistment.

The larger data analysis showed some potential improvement (10-percent explanation in 
variance) in selecting individuals for success in network intelligence (see Table F.8 in Appen-
dix F). The two ASVAB subtest factors, mathematics knowledge and assembling objects, and 
the age-at-enlistment factor (older is better) were statistically significant in predicting success. 
But these showed only a small effect in predicting final grade, a 3-percent explanation of varia-
tion (see Table F.9 in Appendix F).

3 Mandatory curfew is common to all courses. It was mentioned in every AFSC interview but more often in intelligence-
related courses.

Table 6.2
Causes of Attrition for Network Intelligence 
Between August 2007 and January 2009 (n = 28)

Cause

Attrition Rate (%)

Listed Reason Contributing Factor

Academic 93.1

Discipline 3.4 24.1

Security issue 3.4

Family issue 7.1
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Summary

The primary concern of students was the length of the training, approximately five months. 
Many students felt that the pace was slow, despite the tremendous amount of information to 
absorb, and that it would be better deferred to on-the-job training. Self-pacing could be an 
option in this course. Also, studying is difficult because of the classified nature of the work and 
the need to go to a controlled area to study classified material. 

Additionally, students did not understand, before signing up, what the job involved. 
Understandably, many aspects of the job are classified, but students felt that a better descrip-
tion of the job was possible. 

From a selection point of view, this career field, not surprisingly, sees greater success with 
individuals with technical competencies (mathematics knowledge and assembling objects). 
Age also correlates with success.

Recent Air Force Actions

The length of the course is now up to 110 days from the 93 days during the period of research. 
This lengthening contradicts the research conclusions and will need to be reevaluated in the 
future to see the effectiveness of the action. On the positive side, some of the material moved 
away from rote memorization of facts to application-based training (2AF, 2010). Additionally, 
changes in the phase program (discussed in Chapter Ten) could help improve motivation for 
a longer program.
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CHAPTER SEVEN

Aerospace Ground Equipment, AFSC 2A6X2

Overview

AGE technicians are responsible for performing scheduled and unscheduled maintenance on 
machinery, such as hydraulic test stands, generators, and bomb lifts, in support of aircraft sys-
tems and subsystems (AFMAN 36-2108, 2004). 

AGE, at 99 training days, is the longest training program in the 82 TRG at Sheppard 
AFB. The course pipeline, shown in Figure 7.1, utilizes one training location for technical 
training. The course is taught in the 361 TRS. The 99 technical training days translate to 
147 calendar days, approximately five months. An AGE technician costs $40,000 to produce.1
AGE requires ASVAB composite scores of 47 for mechanical and 28 for electrical. Recruiting 
seeks to fill 50 percent of the training GTEP enlistments; the remaining openings are classi-
fied during BMT.

Although attrition has been a problem in the past, recent actions have reduced attrition 
considerably. As shown in Table 7.1, the past three years have seen single-digit attrition levels, 
but washback rates have ranged from 17 to 30 percent.

1 Factors are based on variable costs only and include the following: cost per graduate for training courses required for 
specific AFSCs at the basic skill level, acquisition costs (including the costs of recruiting, initial travel, and initial clothing 
issued), the cost of basic training at the Air Force Military Training Center (enlisted only), student pay and allowances, and 
time in transit and waiting for class to begin.

Figure 7.1
Aerospace Ground Equipment, AFSC 2A6X2, Training Pipeline

SOURCE: AETC/A3 (2007).
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We see in Table 7.1 that washback rates have been high throughout the decade, ranging 
from approximately 20 to 40 percent. Attrition rates have been as high as 14 percent and as low 
as 3 percent. Although we might expect a correlation between high washback and low attri-
tion rates in a given period, a test of the data showed no statistically significant relationship. 
We find that 36.4 percent of trainees who wash back more than once for academic reasons are 
eliminated from the program. Table 7.2 shows the breakdown of attrition rates by the number 
of academic washbacks.

Notable Factors

The two most noteworthy issues identified in the AGE career field were the high washback rate 
and the length of the course.

Washbacks Versus Attrition

Given the high washback and low attrition rates in the AGE course, the question arises regard-
ing the true cost of washback versus the cost of attrition.

Table 7.1
Historical Rates for Aerospace Ground 
Equipment Training (%)

FY Attrition Washback

2001 9.1 38.0

2002 11.7 39.1

2003 14.0 18.7

2004 13.0 18.7

2005 6.3 19.1

2006 3.0 17.0

2007 4.4 30.3

SOURCE: 361 TRS data.

Table 7.2
Washback Outcomes for Aerospace Ground Equipment Training

Academic Washbacks Graduate Attrit Total Attrition Rate (%)

0 930 6 936 0.6

1 161 16 177 9.0

2 39 23 62 37.1

3 or more 29 16 45 35.6

Total 1,159 61 1,220 5.0

NOTE: In all cases of two or more washbacks, at least one of the washbacks was for academic 
reasons.
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We examined the two costs using a mathematical model, which is described in Appen-
dix G. Using this model to assess historical attrition and washback rates by block, we are able 
to construct Figure 7.2. The vertical axis is the increased costs over a 0-percent washback, 
0-percent attrition case. The 361st has reduced its attrition rate to 4.4 percent, with a corre-
sponding washback rate of 30 percent. Our results show that one student attriting costs the 
same as 2.2 students washing back. A student who attrits has a 0-percent chance of graduating, 
whereas washbacks graduate at an 80.6-percent rate. The 2.2:1 ratio implies that, if AGE cut its 
washback rate in half (down to 15 percent) by eliminating more academically deficient person-
nel, the attrition rate could increase to 10.9 percent without any increase in costs. Figure 7.2 
illustrates this dynamic in that the cost increase over baseline with a 5-percent attrition rate 
and a 30-percent washback rate (about $460,000) is greater than the cost increase with a 
10-percent attrition rate and a 15-percent washback rate (about $400,000). 

We conclude that the AGE approach of allowing large numbers of washbacks is a cost-
effective strategy for reducing attrition.

Length of Course

The majority of instructors interviewed felt that the course was too long, which contributes to 
attrition. One instructor mentioned 17 hours of database instruction, yet the students do not 
know how to use the database at graduation; he said they then go to the field and learn in less 
than one hour. Of course, it is not clear that the 17 hours do not contribute to a shorter learn-
ing time in the field.

One instructor felt that leadership did not want to cut course length because, “once cut, 
you can never get it back.” Another instructor felt that the six-month course could be taught 
in six to eight weeks instead. A third instructor thought that the students did not need to learn 

Figure 7.2
Increased Training Costs by Washback Rate and Attrition Rate
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every schematic for every system. Instead, this instructor proposed, they should just be taught 
how to read a schematic.

We did not ask the students their opinion regarding the length of the course because we 
did not believe that it would be very useful, yet one-third of the students also indicated that the 
course seemed too long.2 They specifically mentioned a lot of dead time, unnecessary material, 
and learning systems that they will never use.

Although there is a relationship between length of course and attrition (see discussion in 
Chapter Ten), shortening the AGE course will not significantly reduce attrition because most 
of the attrition occurs up front (first few blocks), and the attrition is already low. Shortening 
the course would, however, lower costs. 

Data Analysis

An examination of the 36 Forms 125A issued between October 2006 and November 2007 
for the AGE specialty revealed that academic attrition was the leading cause of students being 
eliminated from the pipeline over this time frame. As shown in Table 7.3, 61 percent (22 out 
of 36) of the attritions were for academic deficiency, while nearly half that many (28 percent, 
or ten out of 36) were eliminated due to disciplinary issues. Four of the ten discipline cases 
involved abuse of drugs or alcohol. 

The Forms 125A from Sheppard AFB were detailed enough to permit inference of con-
tributing factors in the attrition. Disciplinary issues—in particular, violations of the phase 
program—were a contributing factor in 17 percent (six out of 36) of eliminations. Although 
family issues were not a primary reason for any attrition, they did appear as a contributing 
factor in 11 percent of the eliminations. We suspect that increased stress of family troubles 
contributes to the elimination of individuals who might not have been eliminated with lower 
levels of stress.

Typical of the AGE Forms 125A were reports of students failing multiple blocks or a 
single block multiple times, sometimes with disciplinary issues or family issues as contribut-
ing factors. One airman who was eliminated for poor academic performance had also received 

2 This answer was volunteered, not prompted; therefore, the proportion could actually be higher.

Table 7.3
Causes of Attrition from Aerospace Ground Equipment 
Training Between October 2006 and November 2007 
(n = 36)

Cause

Attrition Rate (%)

Listed Reason Contributing Factor

Academic 61.6

Discipline 27.8 16.7

Medical issue 11.1 2.8

Voluntary (SIE) 0.0

Family issue 0.0 11.1
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letters of reprimand for failing room inspections and possessing smokeless tobacco, as well as 
counseling for falling asleep in class. In another case, a trainee reported having trouble sleeping 
due to concern about relationship issues with his fiancée. Several airmen who were performing 
well academically were not only eliminated from AGE but separated from the Air Force for 
multiple phase violations. The airmen were reprimanded for violations, such as driving while 
on base, leaving the dormitory without permission, unauthorized spousal visitations, and fail-
ure to shave. Although a pattern of phase violations might reflect a cavalier attitude incompat-
ible with military service, these violations might not constitute misconduct for airmen once 
they graduate from technical training. The Air Force should consider whether the elimination 
of students for deeds that are not per se impermissible is consistent with the original intent of 
the phase program. 

The larger data analysis showed a very slight potential improvement (3-percent explana-
tion in variance) in selecting individuals for success in AGE (see Table F.10 in Appendix F). 
Also, predicting final grade had almost no effect (see Table F.11 in Appendix F).

Exemplars

The 361 TRS has taken steps to examine and fix washback and attrition issues. A January 
2008, 13-page memo highlighted the results of internal research on the cause of high wash-
back. The research examined test questions, finding a high failure rate in certain questions and 
slight correlation with certain instructors. Additionally, they also examined the Flesch Read-
ing Ease score of the student instructional reading material and found that the most-difficult 
material was at the beginning of the course, when students “are being introduced to brand new 
material in a brand new career field for the first time” (361 TRS Deputy of Operations, 2008).3

Summary

Washbacks are high, ranging from 17.1 percent to 30.3 percent over the past few years. Wash-
backs ultimately graduate at an 80-percent rate, so the policy of washing back versus attriting 
the student is a cost-effective strategy. 

Our interviews revealed that the course might be longer than necessary. We would not 
expect much savings in attrition costs due to a shorter course, but we might see savings in 
reduced washbacks and would definitely see overall savings in basic course costs from elimi-
nated training days and associated expenses. 

Recent Air Force Actions

AGE was already in the process of changing training material and reviewing instructor per-
formance during the time of the research. Recent changes to the phase program (discussed in 
Chapter Ten) should also improve attrition rates.

3 Because the research findings had been implemented just before we visited the unit, we were not able to evaluate any of 
the effects.
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CHAPTER EIGHT

Pararescue, AFSC 1T2X1

Overview

Pararescue personnel perform as the essential surface-to-air link in personnel recovery and 
materiel recovery by functioning as the rescue-and-recovery specialists on flying status as mis-
sion crew or as surface elements. They provide rapid-response capability and operate in the six 
geographic disciplines—mountain, desert, arctic, urban, jungle, and water—day or night, in 
friendly, denied, hostile, or sensitive areas. They also provide assistance in and perform SERE 
training. Last, they provide emergency trauma and field medical care, provide security, and 
move recovered personnel and materiel to safety or friendly control when recovery by aircraft 
is not possible (AFMAN 36-2108, 2004).

PJ training is 371 technical training days long and is managed by the 342 TRS at Lack-
land AFB. The course pipeline, shown in Figure 8.1, includes six training locations and nine 
courses for technical training. The 371 technical training days translate to approximately 
24 months.1 PJ training requires an ASVAB score of 44 on the general composite. Recruiting 
fills 100 percent of the openings through GTEP enlistments.2 A PJ costs $250,000 to train.3

Admittance to the PJ program is contingent on passing the PAST, which is administered 
by the recruiter prior to job reservation and then again 30–45 days prior to entering active duty 
(Appendix D details the requirements of the PAST program).

Attrition rates by individual course are shown in Table 8.1.
Historically, the PJ career field has eliminated more than 70 percent of entries into the 

pipeline. However, most of the eliminations occur in the indoctrination course, the very first 
course in a multicourse pipeline (see entries by course for FY 2007 in Figure 8.2). The PJ strat-
egy is a cost-effective approach for managing high attrition. If a career field is prone to high 
attrition, it costs less to experience the attrition up front in a course effectively functioning as 
a screener course.

1 The 24-month estimate includes the time students spend in between classes on “casual status.” 
2 The Air Force guarantees an additional 20 percent of PJ jobs to new recruits. The 100-percent requirement already 
includes projected losses for attrition, and this represents an additional planning factor.
3 Factors are based on variable costs only and include the following: cost per graduate for training courses required for 
specific AFSCs at the basic skill level, acquisition costs (including the costs of recruiting, initial travel, and initial clothing 
issued), the cost of basic training at the Air Force Military Training Center (enlisted only), student pay and allowances, and 
time in transit and waiting for class to begin.
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Notable Factors

In our interviews and research of pararescue training issues, four unique issues stood out: the 
timing of the attrition, facilities, physical-fitness requirements, and issues of indoctrination. 

Attrition Timing

From a cost perspective, the best place to attrit individuals is at the very beginning of the 
pipeline. PJ attrition overwhelmingly occurs during the first course, the pararescue indoctrina-
tion course. Reducing attrition during the indoctrination course, such that it is redistributed 
to other courses in the pipeline, is counterproductive and will only increase overall training 
costs. Therefore, there is no value in reducing the standards for success in indoctrination. On 
the other hand, reducing attrition in the indoctrination course by making trainees more suc-
cessful is not counterproductive and will reduce the overall demand for students entering the 
pipeline. Consequently, consideration should be given to increasing the length of the indoc-

Figure 8.1
Pararescue, AFSC 1T2X1, Training Pipeline

3-level
awarded

SOURCE: AETC/A3 (2007).
NOTE: In FY 2011, 2AF initiated a PJ development course prior to the PJ indoctri-
nation course. EMT-B = basic emergency medical technician. EMT-P = paramedic EMT.
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Table 8.1
Historical Attrition Rates for Individual Pararescue Training Courses (%)

Course and Version FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008

Indoctrination 000 80.6 96.9

Indoctrination 002 71.4 81.2 72.3 74.3 58.6 82.1 59.3

Indoctrination 0P1A 66.9

Apprentice 002 8.0 0.0 5.9 0.0 15.2 8.8

Apprentice 0P04A 0.0 1.8

Apprentice 0P04B 0.0 4.0

Basic EMT 002 0.0 2.0 1.4 0.0

Basic EMT 0B0A 2.0 2.7

Paramedic EMT 003 18.2 22.2 11.0 8.9

Paramedic EMT 0P0A 2.0 6.1

Dive 0D0A 32.8 35.8 27.3

Dive 010A 14.7

SOURCE: TTMS data.

NOTE: These are not all of the courses in the PJ pipeline. EMT = emergency medical technician.
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trination course or to offering a separate course for trainees who are at the margin for physical 
qualification.4 

Facilities

The facilities were crowded and in marginal condition. There is no pool dedicated to battlefield-
airman training. The base pool is located some distance away from other course facilities and 
is not available for non–duty-time usage. Facilities issues were not directly linked to attrition 
or retention, although they would not be cited as helpful either.

Physical Fitness

The majority of PJ and CCT students interviewed felt that BMT hurt them physically. One 
felt that his run time had improved but that everything else worsened. In one discussion with 
five eliminated trainees, all five felt that BMT hurt their physical ability. Trainees specifically 
mentioned certain categories of physical training that were not conducted (chin-ups versus 
pull-ups) or were too easy (long-distance running, push-ups, and sit-ups). One trainee indi-
cated that he tried one time to do extra push-ups and was reprimanded by the TI for being an 
“individual.” 

The Fit Flight concept appears to be an excellent idea with poor implementation. At the 
time of the interviews, Fit Flight trainees in BMT (PJ, CCT, and SERE) were given blue arm-

4 Physical fitness is the primary determinant of success in the PJ indoctrination course.

Figure 8.2
Entries by Pararescue Course

3-level
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bands and dispersed among multiple flights in two specific squadrons. Fit Flight trainees were 
interspersed with non–Fit Flight trainees. The interviews suggested that the TIs picked on 
them a little more but that the Fit Flight trainees did no additional physical activities. 

A better Fit Flight concept would be to create entire Fit Flight flights. These flights could 
do more physical activities without worrying about the effect on non–Fit Flight trainees. The 
argument against this idea is that it creates “elite” airmen, whereas BMT is trying to equalize 
everyone. This is a subjective decision, but it would appear that training elite airmen to a higher 
level in BMT would reduce attrition in follow-on technical training. Another argument is 
that the Fit Flights would always win the commandant’s award for best flight. Interviews with 
pararescue instructors indicated that the commandant’s award was not important and that 
the Fit Flights could be excluded. We disagreed that the commandant’s award would not be 
important to Fit Flight trainees and believe that another solution would be to handicap scores 
related to fitness for the Fit Flights.

Recruits are required to pass the PAST to qualify for the pararescue and combat control 
career fields. Baumgartner (2008) studied fitness levels among GTEP special-tactics trainees, 
including combat control, pararescue, survival specialist, and TACP specialties, and found 
that BMT has a positive effect on physical fitness for most GTEP trainees but a negative effect 
for some trainees in elite tactical career fields, such as PJ, CCT, SERE, and TACP. His three 
explanations for the relatively low PAST success rate among even special tactics trainees early 
in BMT are (1) recruiters sending unfit candidates into the pipeline, (2) trainees losing fitness 
while awaiting entry into the pipeline, and (3) failure of BMT instructors to teach and demand 
proper execution of physical training.

Baumgartner also demonstrated that performance on certain PAST events is strongly cor-
related with performance in the initial technical training course for all of the battlefield-airman 
schoolhouses (pararescue, combat control, and tactical air control). Specifically, out of a cohort 
of 800, only one-third of the 206 trainees who fell below the PAST standard on the 1.5-mile 
run graduated from the technical training course, and only 28 percent of the 131 trainees who 
fell below the PAST standard of six pull-ups graduated. Baumgartner estimated that, all else 
equal, if all trainees in the sample of 800 had met the PAST standards for the run and pull-up 
events at the beginning of their technical training course, the number of successful graduates 
(in the indoctrination course) would increase by 34 and 25 individuals, respectively. Based on 
the attrition rates over the remainder of the pipeline, 100-percent pass rates for the run and 
pull-up events would increase production by 20 and 16 additional training-program graduates, 
respectively. 

With regard to PJ trainees in particular, Baumgartner collected results for a PAST on 
the first day of indoctrination for 277 PJs and tracked their performance in the course. Dif-
ferences in mean PAST times or repetitions between graduates and nongraduates were highly 
significant for all events. None of the 98 graduates failed to meet the PAST standards for the 
1.5-mile run, the push-ups, the sit-ups, or the 500-meter swim, and only one failed to meet 
the pull-up standard. By contrast, 10.6 percent of the 179 nongraduates failed the 1.5-mile 
run, and 22.3 percent failed the pull-up event (the pass/fail differences for other events were 
less dramatic). In terms of the likelihood of passing indoctrination, 38 percent of those who 
met the 1.5-mile run standard (and 0 percent who did not) graduated from the course, while 
42 percent of those who met the pull-up standard (and 5 percent of those who did not) gradu-
ated from the course. 
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Baumgartner’s works suggest that the primary way to decrease attrition in the indoctrina-
tion course is to improve physical fitness in BMT.

Indoctrination

In our interviews, some of the students mentioned a negative attitude among certain TIs 
(during BMT) toward the job of pararescue. There was no indication that this is widespread, 
but it was mentioned by multiple interviewees. Also, there are no pararescue (or CCT) person-
nel serving as TIs in BMT. The interviews suggested that having a battlefield-airman TI would 
have been beneficial for morale and might have prevented some of the day 1 losses. We would 
recommend that one or two battlefield-airman TIs serve in exclusive Fit Flights.

Data Analysis

Fifty-four trainees were eliminated from the pararescue indoctrination course at Lackland 
AFB between April 2007 and May 2008, and another nine were eliminated from the EMT 
and apprentice courses at Kirtland AFB. As Table 8.2 shows, voluntary disenrollment was 
overall the most common reason for attrition during this period, at 52.4 percent, followed by 
medical issues, many of which were injuries incurred during the rigorous physical training 
required for this career field. Indeed, most of those who self-eliminated were described as lack-
ing the physical and mental fortitude to endure the intense training regimen of pararescue. 
Physical deficiencies and extreme aversion to water drills (hydrophobia) were thus the two most 
common contributing factors for indoctrination-course attrition. Voluntary attrition tends to 
occur significantly earlier in the training (mean = 7.5 days) than attrition for other reasons 
(mean = 27.5 days; t = 3.4, p < 0.01). Further along in the pipeline, when the physically unfit 
students had selected out, academic and discipline problems came to the fore. Of the eight 
discipline-based eliminations, six were in the later stages of the pipeline, and, of those, four 
were for incidents involving alcohol.

Several of the Forms 125A for the indoctrination course cited lack of physical and mental 
preparation, desire, or confidence. Two airmen who had self-eliminated due to their inability 

Table 8.2
Causes of Attrition for Pararescue Between April 2007 
and May 2008 (n = 63)

Cause

Attrition Rate (%)

Listed Reason Contributing Factor

Voluntary (SIE) 52.4

Medical issue 27.0 1.6

Discipline 12.7 1.6

Academic 4.8

Physical 3.2 22.2

Family issue 0.0

Hydrophobia 23.8
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to withstand the water training were described as exhibiting “overt panic” and “uncontrollable 
anxiety” during drills in the pool; one was actually referred to a psychologist. In terms of aca-
demic attrition, two students failed the National Registry of Emergency Medical Technicians 
course, and one was eliminated after failing the USAF combat dive course three times.

The larger data analysis showed a small potential improvement (7-percent explanation 
in variance) in selecting individuals for success in pararescue (see Table F.12 in Appendix F). 
Three of the factors were physical in nature, which is not surprising. Additionally, the ASVAB 
mathematics knowledge composite was statistically significant, although it is not clear why. 

Finding personnel factors that correlate with predicting a higher final grade had a small 
improvement (6-percent explanation of variance), but only mathematics knowledge was sig-
nificant in predicting final grade (see Table F.13 in Appendix F).

Exemplars

The 342 TRS phase program at Lackland AFB was well managed and had a positive impact 
on retention. The PJ and CCT students undergo tremendous stress and physical conditioning. 
Their MTLs acted as mentors and a support system to the students. They enforced discipline 
but did not add stress to an incredibly demanding program.

Summary

Previous research shows that certain levels of physical fitness are directly correlated with suc-
cess in the indoctrination course. At the time of research, the Air Force had just instituted the 
concept of Fit Flights. We believe that the concept of Fit Flights is good but that the execution 
was wrong. We recommend that Fit Flights be segregated in order to conduct physical training 
(PT) at a higher level. 

Quantitative data support the current concept of using the PAST to assess a person’s qual-
ification for pararescue training, as physical factors were significant factors. The EQ-i might 
also provide additional noncognitive information for selection.

Recent Air Force Actions

The Air Force is activating a PJ development course to precede the PJ indoctrination course for 
students whose physical fitness is on the margin. Also, BMT Fit Flights include additional fit-
ness training, swim sessions, and mentorship with CCT and PJ staff during BMT (2AF, 2010).

The Air Force is now administering the EQ-i for all battlefield-airman volunteers at the 
MEPS with the goal of using the results as a screening tool later (2AF, 2010).
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CHAPTER NINE

Explosive Ordnance Disposal, AFSC 3E8X1

Overview

An individual working in the EOD career field is required to locate, identify, disarm, neutral-
ize, recover, and dispose of hazardous explosives; conventional, chemical, biological, incendi-
ary, and nuclear ordnance; and criminal or terrorist devices. The person also performs, super-
vises, and manages EOD operations (AFMAN 36-2108, 2004). 

EOD training is 151 technical training days long and is managed by the 366 TRS at 
Sheppard AFB. The course pipeline, shown in Figure 9.1, includes two training locations and 
three courses for technical training. The primary course at Eglin is administered by the Navy. 
The 151 technical training days translate to 225 calendar days, approximately eight months. 
It costs $63,000 to produce a graduate.1 EOD requires an ASVAB composite score of 64 for 
general (a relatively high score).2 Recruiting fills 100 percent through GTEP enlistment.

1 Factors are based on variable costs only and include the following: cost per graduate for training courses required for 
specific AFSCs at the basic skill level, acquisition costs (including the costs of recruiting, initial travel, and initial clothing 
issued), the cost of basic training at the Air Force Military Training Center (enlisted only), student pay and allowances, and 
time in transit and waiting for class to begin.
2 Out of 69 AFSCs with ASVAB general score requirements, only 13 have similar or higher entry requirements.

Figure 9.1
Explosive Ordnance Disposal, AFSC 3E8X1, Training Pipeline

SOURCE: AETC/A3 (2007).
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The attrition data presented in Table 9.1 show that attrition has averaged 33 percent over 
the past eight years, with a low of 19 percent and a high of 46 percent.

Notable Factors

In our interviews and research on EOD training issues, some unique issues stood out: the input 
of students sent to the school, the maturity of the student, the need for a screener, poor facili-
ties, and the phase program.

Production

In terms of EOD production, the problem is not only attrition but also placement. The Air 
Force has filled only 85 percent of its authorized seats over the past seven years and only 70 per-
cent over the past four years (Figure 9.2). In the next section, we make an argument for using 
more PS and retrainee individuals, like the other services do. This could help fill the empty 
seats and, based on the analysis that follows, should reduce overall attrition.

Table 9.1
Historical Attrition Rates for Explosive Ordnance Disposal Training (%)

Course FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 FY 2006 FY 2007

EOD apprentice 36 19 30 24 36 40 46 33

SOURCE: 366 TRS Detachment 3 data.

Figure 9.2
Air Force Course-Entry Fill Rate
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Maturity of Input

There is a direct correlation between rank/age and attrition during EOD training. In his 
dissertation on stress and other risk factors in EOD failure, Bates (2002) found age to be a 
significant predictor of success. The author studied a cohort of 498 enlisted personnel who 
trained in EOD at Eglin AFB between August 1999 and October 2000. As seen in Table 9.2, 
Navy and Marine trainees were both significantly older and significantly more successful than 
USAF trainees. The performance discrepancy is all the more striking in light of his finding 
that USAF students had significantly higher scores in cognitive ability than Marine and Army 
students did. When age was the only factor in the model, the probability of successfully com-
pleting the training pipeline increased by 5 percentage points for every one-year increase in 
the age of the trainee. Pay grade, which is correlated with age and military experience, was an 
even stronger predictor of EOD success, with an odds ratio of 1.33.

Bundy and Sims (2007) evaluated the cognitive characteristics of successful military 
and public-safety bomb-disposal technicians using the Multiple Intelligences Developmental 
Assessment Scales (MIDAS™) survey instrument. Of the eight categories of intelligence, EOD 
specialists rated highest in intrapersonal and interpersonal intelligence—that is, their under-
standing of themselves and of other people. More than the other six intelligence categories—
musical, kinesthetic, math/logic, spatial, linguistic, and naturalist—interpersonal and intra-
personal intelligence are commonly associated with maturity and wisdom. These results accord 
broadly with the work of McCrae et al. (1999), who studied personality differences as a func-
tion of age in five cultures. The authors found that scale scores for conscientiousness and agree-
ableness increased markedly after adolescence. This work could explain why OS recruits are 
better candidates for EOD work than NPS are.

Returning to data we analyzed, Table 9.3 shows that USAF attrition rates by grade are 
similar to those of the Army. The Navy and Marines have considerably lower attrition rates. 

Table 9.2
Interservice Comparison of Explosive Ordnance Disposal Trainees, 1999–2000

Characteristic Air Force (n = 192) Army (n = 183) Marines (n = 46) Navy (n = 77)

Mean age in years 21.3 (4.2) 23.1 (4.0) 23.8 (2.8) 26.7 (4.5)

Mean grade, E1–E6 2.1 (1.4) 3.1 (1.5) 5.1 (0.25) 4.7 (1.0)

Mean cognitive ability (0–100) 80 66 64 75

Program-completion rate (%) 65 64 76 90

SOURCE: Bates (2002).

NOTE: Standard deviations are indicated in parentheses.

Table 9.3
Explosive Ordnance Disposal Attrition Rate by 
Grade and Service (%)

Grade Air Force Army Marines Navy

E1–E3 37 36 — 13

E4 25 24 4 14

E5 13 13 7 6
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The Navy’s lower rates could be due to a ten-week series of two courses taken prior to 
EOD training (Table 9.4). However, the Army also utilizes a ten-week preparatory course with-
out achieving the same favorable rates later on. The Air Force has a six-day preliminary course, 
in which more than 50 percent of students are screened out, yet it still has had the highest attri-
tion rate downstream in the EOD pipeline for six of the past eight years (Figure 9.3). Addition-
ally, the USAF preliminary course has twice the attrition rate of the Army’s, even though it is 
only one-tenth the length of the Army and Navy preparatory courses (see Table 9.4).

The USAF six-day preliminary course has slightly higher attrition (56 percent) than that 
of the Navy ten-week preparatory course and dive school (58 percent).3 

3 Navy attrition is calculated as (1.00 – 0.14) × (1.00 – 0.32), or 58 percent.

Table 9.4
Service Prerequisites to Explosive Ordnance Disposal 
Entry

Service Description

Marines Rank (E4–E5) and age (21+) requirements

Navy 2-week EOD preparation course: 32% attrition
8-week dive school: 14% attrition

Army 10-week EOD Phase I course: 25% attrition

Air Force 6-day EOD preliminary course: 56% attrition

SOURCE: 366 TRS Detachment 3 data. The USAF data match 
TTMS data for 2006–2007.

Figure 9.3
Explosive Ordnance Disposal Attrition Rate by Service
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The Air Force sends the largest percentage of NPS students (those in grades E1–E3) of all 
the services, as seen in the FY 2007 snapshot (Figure 9.4). The Marines do not use any NPS 
students for EOD.

The Air Force’s relatively heavy reliance on NPS recruits appears to be the primary factor 
driving attrition in the EOD course. In Figure 9.5, using FY 2007 attrition rates, we show that, 
if the Air Force decreased its NPS percentage from 77 percent (black arrows in Figure 9.5) to 
55 percent (blue arrows in Figure 9.5), it could reduce its required input from 143 to 135 to 
produce the same 95 graduates. The resulting change in overall attrition is a reduction from 
FY 2007’s 33 percent to 28 percent.

Increasing the number of PS trainees would reduce the demand for EOD recruits from 
BMT, and, since PS airmen are statistically more successful in the six-day preliminary course, 
input for that course could be reduced as well. In Table 9.5, although reducing the NPS per-
centage from 77 to 55 saved only eight entries (NPS and PS) into the Eglin course (143 to 135), 
it reduces the NPS accessions from 281 to 199 recruits, saving 82 recruits. It does require an 
additional 32 PS entries (33 to 65 entries overall; overall savings would be 50 [i.e., –82 + 32]
less individuals sent to EOD to produce the same 95 graduates).

Interviews with students and instructors indicated that there are PS individuals who 
would like to enter EOD. We recommend that EOD personnel visit security forces and civil-
engineering squadrons to brief career field opportunities on a regular basis. 

Need for a Screener

In screening candidates for EOD, the Air Force uses the mechanical and general composites 
from the ASVAB, and the minimum scores for acceptance are relatively high when compared 

Figure 9.4
Explosive Ordnance Disposal Course-Entry Distribution by Grade and Service, Fiscal Year 
2007
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with requirements for most other career fields. However, evaluating other candidate charac-
teristics could well be worthwhile. In a 1989 paper, Hogan and Hogan report on longitudinal 
research of Navy EOD diver students. In addition to cognitive measures from the ASVAB, the 
subjects were evaluated using a battery of tests that included three other classes of measures: 
personality, vocational interests, and physical performance. Subsequently, the subjects were 
rated pass/fail in a 42-week EOD training course, as well as success in diver training. They 
found that neither word knowledge nor arithmetic reasoning scores from the ASVAB were sig-

Figure 9.5
Impact of Non–Prior-Service Percentage on Required Eglin Explosive Ordnance Disposal 
Course Input
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Table 9.5
Effect of Non–Prior-Service Percentage on Accessions

NPS (share) 
(%)

Projected 
Attrition (%)

NPS Entries PS Entries

BMT Preliminary Eglin BMT Preliminary Eglin

77.0 32.7 281 260 117 n/a 33 26

65.0 30.4 235 218 98 n/a 51 41

60.0 29.4 217 201 90 n/a 58 46

55.0 28.5 199 184 83 n/a 65 52

NOTE: An NPS attrition rate of 55% was used for the preliminary course and 7.5% for BMT. For PS attrition, 20% 
was used for the preliminary course.
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nificantly related to success in EOD training.4 The noncognitive items were measured with a 
310-item self-reporting test from which, based on correlations with success in EOD training, 
nine were chosen. Six items were positively related to the criterion, and three were negatively 
related. The positive items were science ability, not being depressed, self-confidence, not being 
thrill seeking, leadership, and competitiveness. The negatively related items were structure, 
planfulness, and liking crowds. 

These results suggest that well-constructed personality tests (such as the EQ-i) could be 
useful in identifying successful candidates for EOD training. 

Facilities

The dormitories available for students in the EOD course were well below typical USAF stan-
dards, though we noted that all four services suffer equally. Building construction was ongoing 
during our visit and should improve some of the facilities. We saw no evidence that the condi-
tion of the facilities affected attrition, though students and instructors did raise the subject in 
the interviews.

Phase Program

The Air Force is the only service running a phase program in EOD. The Air Force has a 
higher percentage of NPS students than the other services, and that fact probably contributes 
to the decision to run such a program. Some of the EOD staff felt that the phase program con-
tributes to high attrition. One of the staff shared an anecdotal case of a trainee being reclassi-
fied into a new career field and making length of training the sole criterion for his selection of 
reclassification choices (so that he would have the shortest possible phase program). We could 
not confirm any direct relationship of attrition to the length of the phase program. Further 
discussion of the phase program is found in Chapter Ten.

Data Analysis

There are two primary reasons for attrition from EOD: academic deficiency and voluntary dis-
enrollment. Among the combined 189 Forms 125A generated from February 2006 to March 
2008 at Eglin and Lackland AFBs, 77.2 percent listed academic deficiency as the reason, and 
14.3 percent were for voluntary disenrollment. Voluntary disenrollments tended to occur ear-
lier in the training pipeline (mean = 38.5 days) than academic attrition (mean = 53.3 days), but 
the difference was not significant. Forms 125A for voluntary disenrollments were sometimes 
annotated with comments to the effect that the EOD career field was not like the trainees had 
expected or been led to believe that it would be. Over this period, a small number of airmen 
were eliminated for disciplinary reasons (4.2  percent, eight of 189), family issues (3.7  per-
cent, seven of 189), medical problems (3.7 percent, seven of 189), and security-clearance issues 
(3.1 percent, six of 189). 

Figure 9.6 is a chart provided by the training detachment at Eglin AFB that supports the 
conclusions of the Forms 125A from Lackland AFB and Eglin AFB. 

4 Surprisingly, our investigation of data from a different period of time does show a statistically significant relationship 
between success and the word-knowledge and arithmetic-reasoning composites. Still, that does not invalidate the conclu-
sions regarding noncognitive testing.
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The Eglin AFB Forms 125A were quite sparsely detailed, noting the reason for attrition 
and the recommended administrative action but without much description of the circum-
stances surrounding the attrition.5 

The Forms 125A from the six-day screening course at Lackland AFB (n = 52) contained 
considerably more information, including students’ comments. The Automated Explosive Ord-
nance Disposal Publication System progress check was clearly the biggest obstacle for EOD 
trainees at Lackland. Those who self-eliminated reported finding the job stressful and danger-
ous. Several airmen said that they were family oriented and that the danger and long deploy-
ments of EOD were incompatible with this orientation. Four of the Lackland AFB voluntary 
disenrollments complained that they had been either poorly informed or deliberately misin-
formed by recruiters about the nature of the EOD career field.

When combined with the Eglin voluntary disenrollments, 24 out of 189 (12.7 percent) 
felt ill informed about the job.

The larger data analysis showed a small improvement (6-percent explanation in variance) 
in selecting individuals for success in EOD (see Table F.14 in Appendix F). Five of the six 
significant factors were ASVAB subtest scores. The other factor is the ability to lift more than 
100 pounds. 

Predicting final grade had a significant improvement (20-percent explanation of the vari-
ance; see Table F.15 in Appendix F). The age of enlistment came in as an additional factor 
in predicting final grade, supporting the previous comments regarding the importance of 
maturity. 

5 This is because we mistakenly did not ask for the Form 125A packages, only the Forms 125A themselves.

Figure 9.6
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Exemplars

One day per month is set aside for routine appointments and errands that need to be accom-
plished during the duty day. The school is located at a training site, 45 minutes from the base. 
Additionally, all of the trainees are transported by bus, and there is little capability to commute 
to an appointment. This once-a-month training day provides some flexibility to the students 
for completing nonemergency and nonurgent appointments without falling behind.

Summary

USAF EOD students have the highest attrition rate of all four services at this joint school. This 
appears directly related to the proportion of NPS trainees. Increasing the ratio of PS students 
(in-service cross flows) should lower the overall attrition rate. 

Previous research indicates that the use of noncognitive screening tools can reduce attri-
tion. We recommended the implementation of a noncognitive test, potentially the EQ-i or 
alternative measure, prior to entry into the Air Force for EOD applicants. 

Analysis of the quantitative data does show correlation between age and success in EOD 
for final grade. 

Recent Air Force Actions

The previous six-day preliminary course was expanded to 20 days and moved to Sheppard AFB 
in the second quarter of FY 2011. Additionally, the test of a noncognitive screener, the EQ-i, 
started in the first quarter of FY 2011 (2AF, 2010).
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CHAPTER TEN

Cross-Cutting Issues

In this chapter, we discuss several factors that could have a bearing on attrition for some or all 
of the career fields that we investigated. The factors examined here are

•	 recruiting experiences
•	 the phase program
•	 stress and training
•	 justice concerns
•	 operation of training bases
•	 consistency in documentation.

Recruiting Experiences

The recruiting experience can have an effect on schoolhouse attrition. Since all but one of the 
specialty fields that we investigated are in the GTEP, the inductees’ initial skills training path 
is usually determined during the recruiting process. When the match between the trainee and 
the job is poor, the likelihood of the recruit failing to complete his or her training program is 
increased. Since these are demanding fields, it is important that the recruits understand what 
they are getting themselves into. In addition to attempting to steer people into fields for which 
they are qualified, recruiters have an obligation to provide information to help individuals 
make judgments about their suitability and taste for various specialties open to them. 

Lack of information from recruiters about prospective USAF jobs was a complaint from 
20 percent of recruits. About one-third of the students in PJ, CCT, EOD, and AGE claimed 
that their recruiters knew nothing about the respective career fields. More than half of the 
recruits claimed to have obtained information on their own initiative from such sources as 
friends and the Internet. 

Many trainees stated that they were not given adequate information about their career 
field to sufficiently appreciate whether it was a good fit for them. In the CCT, EOD, and PJ 
courses, students commented that more information about the training would have helped 
them to mentally prepare themselves for the demands of training. Some also indicated that 
they were not given enough information about other potential jobs for which they might be 
better suited. A few indicated that they were given incorrect information about opportunities 
to switch to another career field or separate from the Air Force if they did not like the job or 
were eliminated from training. Some suggested that it seemed like their recruiters were just 
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trying to meet job quotas. A few said that recruiters encouraged them to try to “game the 
system” by taking an available job and switching to the job they really wanted later. 

Occasionally, instructors offered opinions about the recruiting process. An EOD instruc-
tor related that, in his view, recruiters attempting to fill quotas were not completely truthful. 
ATC instructors asserted that better screening by recruiters would be helpful; success in that 
field is known to depend on special aptitudes or personality types. 

We also received many positive recollections. Numerous examples were mentioned in 
the interviews of recruiters who made extra efforts to properly educate potential recruits con-
cerning the occupations under consideration. The best examples occurred in cases in which 
a recruiter knew someone in the career field and connected the recruit with the person. A 
recruiter takes a chance engaging a nonrecruiter. The individual might not be the best reflec-
tion of the Air Force or the career field, and it is possible to turn the recruit off from a career 
in the Air Force. Potentially, the recruiting service could engage a list of nonrecruiters from 
multiple career fields, minimally trained to recruit and to give useful information on the job 
and training.

The Phase Program

While in their technical training programs, trainees are also under restrictions imposed by the 
phase program. In brief, the program’s goal is to transition a trainee from BMT graduate to 
a motivated, self-disciplined, and fit airman by progression through phases of greater respon-
sibility and freedoms (AETCI 36-2216, 2004). At the time of the research, airmen spent at 
least 185 days (usually all of their training) in the phase program before becoming eligible for 
“phase grad” (14 days in phase I, 21 days in phase II, and 150 days in phase III).

Although we judge that the phase program is an important tool in the training of today’s 
airmen, it is possible that the program might affect individuals’ attitudes and, ultimately, attri-
tion. If that is the case, modifications to the phase program could have benefits even beyond 
demonstrable improvements in attrition rates. In this section, we indicate noteworthy com-
ments we received from trainees and instructors. 

Student Comments

Students’ attitudes toward the phase program were related to the length of time they had 
been in training and, in some cases, of their respective programs.1 In general, students with 
less than four weeks of technical training were positive or at least tepid in their assessments 
of the program. Most of these trainees were in phase II. They understood the purpose of the 
phase program and felt that it was worthwhile. Students who had been in training longer 
than four to six weeks, however, were overwhelmingly negative (more than three out of four) 
toward the program. While agreeing that the phase program was of value in the initial period 
of training, they were quite emphatic in denying the continual need for it beyond six weeks. 
All of the training pipelines evaluated in this report were six months or more in length. A 

1 An exception to this generalization occurred in the case of students at Lackland AFB assigned to the 342 TRS, who 
were positive in their assessment of the phase program even after having been in the program for six weeks. The 342 TRS 
MTL program, at the time of the report, avoided adding extra stress through the phase program to the PJ, CCT, and EOD 
trainees during their initial course due to the tremendous amount of stress already in the training course.
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source of frustration expressed by some students was that friends in career fields with shorter 
training programs were already at their new bases being treated as “adults” while they were 
still being treated like “children.” A sampling of comments by students who had been in the 
phase program longer than six weeks included the following: It is a joke; standards are not the 
same; it creates hassles in dorm life that affect morale and stress; it has dumb rules; it allows 
double jeopardy; there is no time to study (a common complaint); and it causes people to be 
stressed out. 

Ultimately, some trainees decided that the best strategy was to never come out of their 
rooms. One medical trainee volunteered for extra clinical phase II training in order to stay out 
of the line of sight of MTLs and out of trouble.2 

Instructor Comments

Instructors were much less inclined than students (approximately 10 to 20 percent) to express 
negative opinions of the phase program. Specific comments included the following: Students 
do not have time to study (three instructors); it is too rigid for six months; it is too structured; 
it has too many rules; the rules are inconsistently and unfairly applied; it is a burden that, 
after six to eight months, causes burnout (MTL comment); it gets old; and there is room for 
improvement. 

Comments with Respect to Military Training Leaders

Somewhat fewer than half of the trainees offered negative comments regarding MTLs, includ-
ing the following: They take their jobs too seriously; they make too many rules; they unfairly 
target certain individuals; they are on a power trip; they are “over the top”; they publicly embar-
rass trainees; a high-and-tight haircut was considered too long; and it is too easy to phase back. 

There were also complaints about student leaders or “ropes.” Most of the gripes expressed 
lack of respect arising from perceived abuse of authority in playing favorites and helping friends. 

Possible Modification of the Phase Program

Two prominent issues regarding the phase program are its length, particularly for career fields 
with long training programs, and that trainees expressed anxiety about being put back to a 
prior stage. An insightful comment was, “[I]f you didn’t have to worry about phasing back, it 
would make it much easier.” 

Due to the amount of time airmen currently spend in phase III (essentially until gradu-
ation) and the feedback we received from both trainees and staff, an idea for consideration 
is introducing a phase IIIB, which students would enter after a certain amount of time in 
phase IIIA. These students would still be in phase III but could be phased back only for egre-
gious offenses, such as those requiring an Article 15.

Another proposal would be to simply end the phase program after a fixed amount of time 
(we suggest six to eight weeks) for all career fields.

2 In this case, clinical phase II training refers to nondidactic medical training in which medical trainees assist at the hospi-
tal. (Didactic in this context means instruction, such as lectures, as opposed to hands-on practical exercise.)
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Stress and Training

Many of the comments we received, particularly with respect to the phase program, reflected 
feelings of being stressed. This led us to briefly examine literature on the relationship between 
stress and training. 

Demands and Expectations of Military Service

Military service is demanding, and service members are exposed to physiological (long days), 
cognitive (technical knowledge), and psychological (low control) stressors that can affect per-
formance and health. Many USAF occupations (e.g., ATC) do not require direct combat but 
still require preparation for enduring extreme stressors and thus require training for high-level 
performance under such conditions (Staal et al., 2008). Training for military service is nec-
essarily rigorous because service personnel must be able to perform under stress in order to 
survive extreme and dangerous conditions. In addition to strengthening survival skills, basic 
training is designed to identify recruits who are unlikely to be resilient under stressful condi-
tions. Attrition from basic and technical training programs is high, with more than one-third 
of recruits leaving military service before the end of the first term of enlistment (Knapik et al., 
2004; Buddin, 2005). Special training for high-stress occupations might be especially chal-
lenging. Certain occupations within the military, such as EOD, are particularly intense and 
subject to high-stakes failure; only 40–50 percent of trainees graduate from the six-day selec-
tion and assessment course.

Performance Under Stress

Stressors include both physical stress resulting from heavy workload demand (e.g., long hours 
and length of training) and psychological stress, which can stem from myriad challenges, 
including cognitive demand required to learn new skills, uncertainty and insufficient infor-
mation or unknown expectations about the future, and perceptions of injustice. Stress can be 
expected to have a significant impact on performance that can be even greater in the current 
high-technology military environment, which is characterized by complexity, intensity, and 
danger (Driskell and Salas, 1996). However, some factors serve as moderators to stress, includ-
ing military leadership and unit cohesiveness (Belenky, Noy, and Solomon, 1987). These mod-
erating effects could also apply to the technical training context.

In the domain of stress variables, the problems or “hassles” of daily existence have proven 
to be better predictors of overall psychological distress than major life events have (Lazarus and 
Folkman, 1984). Affective distress has been associated with impaired job performance. Police 
recruits with elevated indices of psychosocial distress tended to receive less favorable proba-
tionary job-performance ratings (Cortina et al., 1992). Research indicates that social support 
is key to mitigating the effects of high perceived workloads (Kirmeyer and Dougherty, 1988) 
and that supervisors are ideally situated to act as buffers because they can provide the necessary 
support, information, and esteem (Greller, Parsons, and Mitchell, 1992). At its most severe, 
affective distress leads to depression, associated with impairment of memory and concentra-
tion (Burt, Zembar, and Niederehe, 1995). In the context of airmen in training, if the cadre 
and the MTLs are not providing this buffer or, as might be the case under the phase program, 
are actually contributing to daily hassles, they could be adversely affecting the performance of 
some trainees.
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Fatigue—or, more colloquially, “burnout”—and sleep deprivation are two other stress 
variables that can adversely affect performance. Sleep deprivation has been shown to impair 
task performance, especially for tasks of greater duration, difficulty, and complexity (Tilley 
and Brown, 1992). Maslach and Pines (1977) found that burnout in mental-health workers was 
characterized by a decreased ability to cope with emotional demands. Bates (2002) points out 
that long training days and difficult tests can contribute to fatigue. This could be relevant for 
the AGE trainees, who continue to be eliminated for academic reasons even in the latter stages 
of the pipeline, when the material is supposedly easier. 

A final category, situational stress variables, includes cognitive and somatic anxiety. Cog-
nitive anxiety is concern about poor performance and its social consequences, while somatic 
anxiety represents the awareness of physiological symptoms of stress. The interaction of these 
two variables is thought to have a direct bearing on performance (Hardy, 1996).

Stress in Trainees

Research on the impact that stress can have on performance among EOD trainees found that 
the relationships between enduring stress from inattention and situational cognitive anxiety 
alone were not associated with performance decrements. However, the additive effect of having 
personal or family problems was linked to poorer performance (Bates, 2002).

The literature on training under pressure has shown that high levels of stress can have 
deleterious effects on cognitive performance and suggests that training that balances learning 
with hands-on preparation might be most effective (Keinan, Friedland, and Sarig-Naor, 1990). 
Moreover, individuals learn better under minimal stress, and principles of learning environ-
ments suggest that phased training, in which initial training is provided under minimal stress 
conditions to maximize cognitive processing followed by more-stressful field training (Staal et 
al., 2008), might be more useful than pairing high-intensity physical demand with cognitive 
demand.

Implications for Resilience

Given the stresses of military training and service, programs that emphasize strategies to pre-
vent adverse reactions to stress are key. Like the bourgeoning field of programs designed to 
promote resilience in service personnel, programs for training future airmen could benefit 
from devoting a portion of the curricula to strategies for successful completion of technical 
training programs, particularly those of longer duration or intensity. It is important to incorpo-
rate components of resilience that emphasize both physical and mental fitness. This is because 
even those who pass mental-fitness screenings are still subject to performance decrements and 
adverse psychological reactions later in their careers. In fact, training that focuses on strategies 
to promote resilience for particular types of stressors faced by service members in high-stress 
occupations might lower stress reactions and, ultimately, could reduce attrition. Such teach-
able resilience-enhancing efforts might include equipping instructors with the skills to create 
resilience in trainees (Campbell, Campbell, and Ness, 2008).

Resilience is critical not only to warfighting but also for successfully completing technical 
training programs. Many of these programs require rigorous physical and psychological con-
ditioning. To maximize the value of such training, the military might consider incorporating 
lessons from the literature on learning environments by using phased training described earlier 
(initial training under minimal stress followed by more-stressful field training). Finally, an 
examination of how incorporating moderators to stress, such as leadership and cohesiveness, 
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into technical training curricula could potentially promote resilience and ultimately reduce 
attrition.

Justice Concerns

Perceptions of justice have been shown to affect attrition in a variety of jobs (Finn and Lee, 
1972; Schaubroeck, May, and Brown, 1994; Simons and Roberson, 2003). Some of the obser-
vations in the preceding sections on recruiting and the phase program can be interpreted as 
perceived injustice, and it is possible that trainees’ perceptions of unfairness in the recruiting 
and training processes could account for some of the attrition in these career fields. These 
issues are explained in greater detail in Appendix D. 

Trainees could easily regard the incidents of incomplete, misleading, or inadequate infor-
mation recounted in the discussion of recruiting as examples of unfairness. 

It was noted in the section on the phase program that trainees are subjected to its restric-
tions until the completion of their technical training. Because there are wide differences in the 
lengths of training programs among the various career fields, so too there are large differences 
in the length of time that new members of the Air Force are in the phase program. This situa-
tion can easily be taken as being unfair. Moreover, adding to the perception of injustice is the 
fact that many of the most-selective and complex training programs have the longest training 
times. As a result, personnel who perhaps are deserving of greater latitude due to the complex-
ity of their career fields are given less latitude because of the extended phase program. 

A third kind of perceived injustice was raised by EOD trainees. This very short and 
intense course is designed for screening; the actual technical course (run by the Navy at Eglin 
AFB) follows. The goal is to eliminate, as early as possible, individuals who are not likely to 
be successful in the career field. Students are required to memorize detailed technical material 
quickly without the opportunity to study after the end of training day. Moreover, students are 
required to execute practical exercises with no mistakes permitted. Although some students 
regard these demanding conditions as being unfair, the instructors assert that these are circum-
stances under which EOD professionals routinely operate. Students’ sense of injustice could 
be mitigated by providing more-complete information about the demands of the job and the 
reason for the rigorous testing. Better advice and enhanced screening at the time of recruiting 
could serve to lessen the perception of unfairness at being given a job only to have it taken away 
in the first week of training. 

Training-Base Purpose

We observed that, at some training bases, support functions maintain hours more consistent 
with a non–training-base operating environment, i.e., they close at about the same time the 
training day ends. In a nontraining environment at a nontraining base, airmen often have the 
freedom to take time off from work to run errands, but, at a training base, the airmen do not 
have the same freedom to run errands during the training day. Consequently, in the absence 
of extended hours in the support facilities, trips to the post office, military-clothing alterations, 
and military-personnel flight activities have to fit into the lunch hour, provided that the office 
is not closed during lunch. Airmen can be excused from training for a doctor’s appointment or 



Cross-Cutting Issues    71

to pick up a prescription, but that does not serve the purpose of training. Training-base support 
services’ hours ought to fit the needs of the primary population on the base: the trainees. This is 
the case at Lackland AFB, although probably because of BMT rather than technical training.

Length of Training Day

In the eight-hour training day, medical appointments occur during training. In the interviews, 
some instructors reported trying to adjust the instruction to account for a missing student, 
but this is clearly not feasible if multiple students have appointments spread throughout the 
training day. As a result, other instructors felt that it was better not to slow down than to risk 
getting behind.

Some courses have used the eight-hour training day for positive benefit. In the ATC radar 
course, instructors indicated that reducing the training day to six hours would have a negative 
impact because the extra two hours are used in simulators to reinforce classroom lessons. 

A typical training day in these career fields often consists of an eight-hour day that is 
dominated by didactic instruction. Incorporating more-practical experience into the train-
ing day might be an effective strategy to increase graduation, performance, and retention in a 
career field. A switch from an eight-hour lecture day to six hours of lecture with two hours of 
hands-on training might also improve training outcomes. Based on research in nonmilitary 
settings, when newly learned competencies are transferred to the practical work environment, 
there is greater likelihood of increases in job performance (Velada et al., 2007).

An alternative to adjusting the mix of lecture and hands-on training is to spread training 
to include more reflection and absorption. Based on education research in elementary and high 
schools, it is unclear whether extending the school day has positive effects on educational out-
comes (Pardini, 2001). Extensions of school days or school years also incurred greater costs. If 
there is a connection between absolute time spent in the classroom and achievement, the link is 
most likely in the amount of instruction that is engaging. Quality matters more than quantity 
(Pardini, 2001). In the USAF setting, this translates not to more time in didactic classroom 
settings but to increases in time for hands-on experiences designed to transform knowledge 
into work-related skills.

There is a prevailing sense that the current generation of recruits is very different from 
previous cohorts. The millennial generation is characterized by technological savvy. Previous 
generations have not been exposed to and raised in environments that are so infused with 
technology and virtual connectedness. Marc Prensky, an expert in the field of education and 
training of the millennial generation, argues that this generation processes information differ-
ently from the way any previous generation did. Prensky writes, “Our students are no longer 
the people our educational system was designed to teach” (2001a, p. 1). He also asserts that the 
individuals in this generation “think differently from the rest of us” and that “we now have a 
new generation with a very different blend of cognitive skills than its predecessors” (Prensky, 
2001b, p. 5). 

Others believe that the millennial generation “can deal with lots of information but pre-
fers it packaged in short, focused segments. They want to know why but expect quick and 
direct answers” (Ricigliano, 1999, p. 124). To attract and retain the best possible individuals 
for the Air Force, it might therefore be necessary to adapt the ways in which new recruits are 
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trained. In a recent white paper, the Air Force itself acknowledged the need to incorporate 
more technology in its training, to remain competitive in the labor market (AETC, 2008).

The notion that an incoming generation is radically different from previous ones and 
thus requires training and management of incoming staff is not new. When generation X was 
emerging into the workforce, there were concerns that the perceived apathy and laziness of the 
cohort would have negative consequences. Whether or not there were major problems with the 
integration of generation X is debatable. Today, to attract and retain members of the millennial 
generation, the infusion of technology into everyone’s daily lives requires that the gap between 
“digital natives” and “digital immigrants” be minimized.

Although we cannot tie characteristics of the millennial generation to a best training-day 
length, the fact that high schools, vocational schools, community colleges, and universities do 
not use eight-hour training or instructional days suggests that the Air Force should reevaluate 
its training-day length.

Documentation

The usefulness of the Forms 125A as a source of data was diminished by variations across 
courses and training groups in the information they contained. MAGE scores and education 
level were usually noted, but not always. Sometimes, the justification for recommendations was 
articulated in detail; other times, the form merely noted that the individual had failed or self-
eliminated without any further explanation. GTEP or prior technical school enlistee status is 
noted in some Forms 125A and not others. The inclusion of hours of special individual assis-
tance in the Forms 125A varied by base and career field. These inconsistencies are mitigated by 
the fact that missing information can probably be obtained from other data sources, but, if the 
Air Force is reclassifying individuals without consulting this information, it could be setting 
airmen up for more failure. 

Basic Military Training

The scope of research did not include BMT. We did interview staff and leadership at BMT as 
part of understanding the entire training pipeline. Our focus-group interview provided many 
insights and raised questions for future research.

Exemplars

Lackland AFB is uniquely structured to support new recruits. The base revolves around the ini-
tial recruit. Facilities that would not be open for extended hours on a normal base—e.g., base 
exchange, military clothing, alterations—are accessible late in the evening and on weekends.

At the end of graduation, there is a special ceremony, run by the enlisted corps, in which 
students are recognized as airmen and no longer trainees. On the negative side, they will soon 
again be “airmen in training” and not fully independent airmen (as the ceremony would have 
them believe) until they graduate from technical training.
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Medical Holds

A significant number of students become injured during BMT. Two-thirds of the students 
placed in medical hold attrit out of the Air Force. Anecdotal comments suggested that the 
Army had a similar problem until it invested in the personnel to keep the recovering recruits 
motivated and on task to becoming soldiers. 

Additionally, for efficiency, all BMT holds (medical, discipline, and others) are grouped 
together. The saying “one bad apple ruins the others” is especially true in this environment.

Classification

In the course of our investigation, we examined the computer program used during BMT to 
classify non-GTEP airmen in their career fields. We found that the program is very sensitive to 
changes in four weighting variables.3 Additionally, little has been done to ascertain the effec-
tiveness of the current classification program. The only metric currently produced is the per-
centage of recruits getting one of their five selections. This might be the best metric—a happy 
recruit would seem more likely to be a successful recruit—provided that the recruit has proper 
information about the career fields selected. This is an area for further investigation.4

Health Concerns

Anecdotally, there were cases of lack of sleep during BMT. This could be causal in health issues 
as well. When airmen arrive at their training base, a significant percentage are sent to the base 
clinic to recuperate. There has been some research into this area, but it bears further research.

Summary

In each of the nine career fields, 20 percent or more of the trainees specifically mentioned get-
ting poor information from their recruiters. We recommend a review of the recruiting informa-
tion sources. A majority of trainees agreed that more and better information from the recruiter 
would have been helpful, especially in terms of what the training would be like, allowing them 
to mentally prepare themselves for the demands of the training. 

The student interviews revealed grievances with the phase program. In addition, the 
system is perceived as unfair. We believe that the phase program is good overall and should not 
be discontinued. But, although the phase program probably does not directly cause attrition, 
it is a key factor in adding stress to the recruit’s daily life that, when combined with outside 
stressors, can cause attrition. We recommend multiple changes to phase III. At a minimum, at 
some point, it should not be possible to demote an individual to phase I, barring an Article 15 
or some serious infraction. Additionally, we recommend making the phase program equal 
length for all career fields and suggest six to eight weeks as a common goal. 

We recommend that training bases consider adjusting the work schedules of clinics, 
administrative services, postal services, and providers of clothing alterations to serve the trainee. 

3 These are (1) preference, up to 5 AFSCs (40 percent); (2) length of time to next class opening and the priority of the 
AFSC (40 percent); (3) desirable classes, as each AFSC has a set of desirable high school classes (10 percent); and (4) mini-
mum ASVAB minus true ASVAB times 10 (10 percent). 
4 During the course of the research, AETC SAS was researching the classification process and computer code used to clas-
sify individuals.
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Although we have no specific recommendation about the eight-hour training day, some 
of the instructors interviewed suggested that information covered in eight hours could just as 
easily be taught in six. Reducing the training day to six hours would provide the trainees with 
time to run errands, make clinic appointments without missing instruction, and receive per-
sonalize instruction when facing difficulty with the material. 

It became apparent during the course of the research that USAF As, which are used to 
record the reason for attrition, were not completed consistently. 

We recommend further research into medical holds. We also recommend further research 
into job classification.

Recent Air Force Actions

The Air Force has made major changes to the phase program, reducing the time in each phase, 
increasing some privileges, eliminating “phase back,” and reemphasizing the role of MTLs as 
mentors (2AF, 2010).
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CHAPTER ELEVEN

Final Thoughts

In this research, we found that significant savings can be realized through reductions in train-
ing attrition and washbacks. Over the two-year course of the research period, we briefed 
numerous senior decisionmakers on our findings. Consequently, many of our recommenda-
tions have been or are in the process of being implemented. Those and other recent actions are 
documented in the preceding chapters.

The research showed that data investigation alone is not sufficient to understand the rea-
sons for high attrition. The interviews and focus groups provided a wealth of information that 
was not apparent from an analysis of the personnel and training databases. It is more difficult 
for senior USAF personnel to extract the same information that the research team was able to 
glean. Because our research protocol afforded confidentiality, it allowed instructors and stu-
dents to freely share their concerns. We were careful to validate individuals’ comments. We 
noted students with a gripe or bad attitude, as well as students performing well yet having 
significant concerns about the program. We discussed the findings in depth before reporting 
conclusions. Given the value of the information, this type of research ought to be routinely 
considered as a tool for evaluating the health of training programs.

We also learned that, although there were concerns common across career fields, every 
career field we studied had unique issues. This underscores the need for caution in applying 
findings in one career field to the circumstances in other career fields, even if they are osten-
sibly similar.

Finally, one of the reviewers suggested a comparison of each service’s practices for these 
unique and demanding AFSCs. Although we were able to do that for EOD training, as it is 
conducted by the Navy for all services, it would be a good idea for future research. 
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APPENDIX A

Interview Protocol

In this appendix are the questions we used in the interviews with instructors and with stu-
dents. Depending on the answers and the time, we skipped questions or added a clarifying 
question during the interview.

Instructor Interview Questions

•	 Background
– What is your background (military career, prior military, civilian service)?
– When did you receive your training?
– How have things changed or not changed?
– Is the course harder or easier than when you attended?

•	 Students
– What do the students like about the course?
– What aspects do they find difficult?

•	 Attrition 
– What blocks cause the most attrition problems?
– What are all the reasons why students attrit? 
– Describe some of the individuals who didn’t complete the course and why?

•	 Students’ motivation
– How many are highly motivated? 
– Of those, how many tend to attrit despite the motivation?
– How many are unmotivated? Did they start out unmotivated? Why are they 

unmotivated?
– Of those, how many tend to attrit because of the lack of motivation?
– Are any of the students unhappy about participating in this training?
– Do you believe that these motivation issues are the cause for attrition?

•	 Recruiting
– Are there special incentives for going to this AFSC?
– Do students know what they’re getting into?
– Are most students here by choice?
– Why do students choose this career field? 
– Is this good preparation for a civilian career later? 
– Do you believe that recruiting issues contribute to attrition?
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•	 Washbacks
– What blocks cause the most washback problems? Why?
– Why are [trainees] successful the second time through, i.e., what changed?

Student Interview Questions

•	 Joining the Air Force
– What were your reasons for joining the Air Force?
– Where did you get your information about what the Air Force would be like, prior to 

actually joining?
– Before you joined the Air Force, what did you expect it to be like?
– Is being in the Air Force similar to what you thought it would be like?
– How is it different?
– How is it the same?

•	 Selection into your career training
– What were you told during the recruiting process or during BMT about this AFSC?
– If not nothing, does your experience match what you were told it would be?
– What experiences or qualifications make someone suitable for this job?
– Did you have a contract for this training when you joined the Air Force?
– If not a contract, was this one of the jobs that you requested?
– If not a job you selected, why do you think you were selected?
– And, what do you think about the way the Air Force groups recruits into training 

programs?
•	 The training program

– Is the training interesting?
– Do you see this training as being useful in a career after the Air Force?
– Is the training program too easy, difficult, [or] about right? 
– What is the most difficult part of the course?
– Is there any way [the Air Force] could make the course easier?
– Do you have enough time to study?
– Do you have additional duties? How much time do they take?
– What do you think are some of the reasons that trainees might do particularly well in 

the training course?
– Have you heard of trainees having problems with the training course? 
– What do you think are some of the reasons that trainees might have difficulty with the 

training course?
– What are your impressions of the phase program?

•	 Attrition
– Have you heard of trainees voluntarily quitting the course or considering it?
– What do you think are some of the reasons that trainees might voluntarily quit the 

training course?
– What, if anything, do you think can be done to reduce the numbers of students drop-

ping out of the course, both voluntarily or involuntarily?
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APPENDIX B

Student Questionnaire

At the end of the interview, we administered the following written questionnaire (with the 
questions randomized) to recruits in the AGE, CCT, ATC, and PJ AFSCs. We modified the 
questionnaire slightly for interviews with operations intelligence, network intelligence, and lin-
guist AFSCs. Items indicated by “DL” were deleted, and those indicated by “AL” were added 
for the intelligence and linguist AFSCs.

Questionnaire

•	 Do you know why you were selected for this job?
•	 What experiences or qualifications make someone suited for this job?
•	 Do you think you will make a career (spend 20+ years) in the Air Force?
•	 If you are thinking of leaving the Air Force without making it a career, at what point do 

you think you will leave?
•	 If you are thinking of leaving the Air Force currently, what are your potential reasons for 

leaving?

Using the following scale from 1 to 5, please circle the number that indicates how strongly 
you agree with each of the following statements:

1 2 3 4 5

Strongly disagree Disagree Neither agree nor 
disagree

Agree Strongly agree

(DL) It is really important that I do well in this training.  1 2 3 4 5

I am not interested in this AFSC.  1 2 3 4 5

(DL) I’m just not cut out for this job.  1 2 3 4 5

You have to be really smart to do this job.  1 2 3 4 5

If I had known [that] the job would be like this, I never would 
have voluntarily agreed to go into this AFSC.

 1 2 3 4 5

When trainees fail, it’s because they don’t like the job.  1 2 3 4 5

When trainees fail, it’s because they are afraid of the dangers 
associated with the type of work that has to be done on the job.

 1 2 3 4 5

(DL) I do not feel motivated to do well in this training.  1 2 3 4 5

(DL) You have to be really careful and responsible to do this job.  1 2 3 4 5
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I’m proud to have this AFSC. 1 2 3 4 5

When trainees fail, it’s because the training is physically too hard 
for them. 

1 2 3 4 5

This job is completely different [from] what I expected before I 
started training. 

1 2 3 4 5

I am well suited for this AFSC. 1 2 3 4 5

You have to pay attention to the details when you do this job. 1 2 3 4 5

(DL) I am doing better in training than most of the other 
trainees.

1 2 3 4 5

I know I will pass this training course. 1 2 3 4 5

(DL) I am doing really well in this training. 1 2 3 4 5

I would like to leave the Air Force. 1 2 3 4 5

When trainees fail, it’s because their instructors have it in for 
them.

1 2 3 4 5

(DL) I am not doing very well in training. 1 2 3 4 5

I wish I had a different job. 1 2 3 4 5

This AFSC training is really hard. 1 2 3 4 5

I really wish I had a different job in the Air Force. 1 2 3 4 5

When trainees fail, it’s because they aren’t motivated. 1 2 3 4 5

My instructors are satisfied with my performance. 1 2 3 4 5

I am really motivated to do well in this training. 1 2 3 4 5

This AFSC was one of my top choices for jobs in the Air Force. 1 2 3 4 5

(DL) I am doing worse in training than most of the other 
trainees.

1 2 3 4 5

Most trainees think [that] the training is hard. 1 2 3 4 5

You have to be fearless to do this job. 1 2 3 4 5

It is really important to me that I pass this training. 1 2 3 4 5

When trainees fail, it’s because the training is intellectually too 
hard for them. 

1 2 3 4 5

I would rather have a different AFSC. 1 2 3 4 5

(AL) My squadron supports my job of learning another 
language.

1 2 3 4 5

(AL) My instructors support my job of learning another 
language.

1 2 3 4 5

(AL) Base facilities (library, study and testing rooms, etc.) 
sufficiently support my job of learning another language.

1 2 3 4 5

You have to be really physically strong and [in shape] to do this 
job.

1 2 3 4 5
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APPENDIX C

Results of Questionnaire Data

Table C.1 shows the mean item scores for each subgroup of the survey sample (eliminated 
students, AFSC). Where a subgroup mean score is significantly higher or lower than that of 
the rest of the sample, the subgroup score is listed first, as greater than or less than the mean 
score for the remainder. The last two columns are Bonferroni analysis-of-variance (ANOVA) 
tests—the first comparing eliminated students with students still in the pipeline, the second 
comparing career fields.

It is important to emphasize that the results of these t-tests and Bonferroni ANOVA tests 
warrant cautious interpretation, for several reasons: First, the sample size is small, with a total 
of only 70 observations and fewer than ten observations within some of the groups. Second, 
survey participants were not randomly selected; rather, they were a convenience sample of 
trainees who happened to be available to fill out the questionnaire on the day of our visit; and 
third, the group of eliminated trainees was not representative of the initial five career fields 
being researched but were from only the PJ and EOD career fields. This biases the results in 
the “eliminated” group and biases the PJ and EOD groups in comparison to AGE, ATC, and 
CCT. Last, given the sheer number of hypothesis tests performed on the same data, we would 
expect to have some significant results at the 95-percent confidence level by chance alone. 

Beginning with the column comparing the mean item scores between eliminated stu-
dents and all others, the table shows that the means for eliminated students were significantly 
higher for two items relating to the perceived level of danger in the career field. Given that 
the eliminated students come from two of the objectively more dangerous career fields in our 
research, this is not terribly surprising. Had all the eliminated students come from AGE and 
ATC, the results would likely have been different. That the “eliminated” group would exhibit 
significantly greater agreement with a statement about wanting to leave the Air Force is not 
surprising, but the fact that, on average, these interviewees disagreed more strongly with the 
statement about the career field being completely different from what they had anticipated is 
somewhat unexpected. The most obvious explanation would be that these individuals knew 
ahead of time that they were being placed in a career field for which they lacked interest or apti-
tude, yet they did not express significantly stronger agreements with those items on the survey. 

There is a pleasing consistency in the finding that students in the EOD course report 
both more pride in their career field and less desire to have a different career field, but it must 
be remembered that this group contained no eliminated students. The same phenomenon 
might account for stronger agreement with the statement about failure being linked to lack of 
motivation.
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Table C.1
Results of the Analysis of Questionnaire Data: Explosive Ordnance Disposal, Pararescue, Combat Control, Aerospace Ground Equipment, and Air 
Traffic Control

Item
Eliminated 

(n = 9)
EOD 

(n = 20)
Other 
(n = 4)

PJ 
(n = 8)

CCT 
(n = 15)

AGE 
(n = 10)

ATC 
(n = 4)

ANOVA by 
AFSC

ANOVA by 
Elimination

It is really important that I do well in this 
training.

4.8 4.9 (4.5 < 4.9)* 4.9 4.8 4.7 5.0    

I am not interested in this AFSC. 1.2 1.4 (3 > 1.5)** 1.0 1.7 2.0 1.3    

I’m just not cut out for this job. 1.7 1.5 2.5 1.4 1.8 1.9 1.3    

You have to be really smart to do this job. 3.4 3.6 (2.5 < 3.5)* 3.1 (3.9 > 3.3)* 3.2 3.3    

If I had known [that] the job would be like 
this, I never would have voluntarily agreed to 
go into this AFSC.

1.2 1.7 2.5 (1 < 1.9)* 3.8 (2.3 > 1.7)* 1.3    

When trainees fail, it’s because they don’t like 
the job.

2.7 2.7 2.5 2.6 1.6 (3.6 > 2.7)** 3.0    

When trainees fail, it’s because they are afraid 
of the dangers associated with the type of 
work that has to be done on the job.

(3.6 > 2.6)* 2.8 2.5 3.3 2.8 (2.1 < 2.8)* 3.3   F = 5.45*

I do not feel motivated to do well in this 
training.

1.4 1.7 2.3 1.2 2.8 2.2 1.0    

You have to be really careful and responsible 
to do this job.

4.8 4.5 4.8 4.8 1.8 4.7 4.5    

I’m proud to have this AFSC. 4.9 (4.9 > 4.5)* 4.3 5.0 4.5 (4.2 < 4.7)* 5.0  

When trainees fail, it’s because the training is 
physically too hard for them. 

2.8 (2.1 < 2.6)* 2.3 (3.4 > 2.8)** (2.9 > 2.3)* (1.8 < 2.5)* 3.3 F = 2.74*  

This job is completely different [from] what I 
expected before I started training. 

(1.9 < 2.7)* 2.9 3.3 (1.9 < 2.7)* 2.3 2.9 2.3   F = 4.35*

I am well suited for this AFSC. 4.4 4.1 (2.5 < 4.1)** (4.6 > 4.0)* 3.9 4.2 4.8 F = 2.53*  

You have to pay attention to the details when 
you do this job.

5.0 4.9 5.0 5.0 (4.6 < 4.9)* 4.8 5.0    
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Item
Eliminated 

(n = 9)
EOD 

(n = 20)
Other 
(n = 4)

PJ 
(n = 8)

CCT 
(n = 15)

AGE 
(n = 10)

ATC 
(n = 4)

ANOVA by 
AFSC

ANOVA by 
Elimination

I am doing better in training than most of the 
other trainees.

3.4 3.4 3.8 3.5 3.4 3.5 4.0

I know I will pass this training course. 3.6 3.8 4.0 4.1 (3.5 < 4.1)* (4.6 > 3.8)** 4.5

I am doing really well in this training. 3.9 3.7 3.5 4.1 3.4 4.1 4.3

I would like to leave the Air Force. (2.3 > 1.4)* 1.4 2.0 2.0 1.5 1.3 1.5 F = 5.61*

When trainees fail, it’s because their 
instructors have it in for them.

2.2 2.0 2.3 1.9 1.9 (1.3 < 2.0)* 1.8

I am not doing very well in training. 2.1 1.8 2.3 2.0 2.0 1.4 1.3

I wish I had a different job. 1.6 (1.4 < 2.1)* (4.0 > 1.7)** 1.3 2.0 2.3 1.0 F = 3.54**

This AFSC training is really hard. 3.9 3.4 3.3 (4.4 > 3.4)** (4.1 > 3.3)** (2.6 < 3.7)** 2.8 F = 4.89**

I really wish I had a different job in the Air 
Force.

1.9 1.8 (4.0 > 1.9)** 1.3 2.3 2.1 1.0 F = 2.95*

When trainees fail, it’s because they aren’t 
motivated.

3.3 (3.5 > 2.8)* (3.8 > 2.9)* 3.6 3.9 3.8 4.0

My instructors are satisfied with my 
performance.

3.6 3.6 3.3 3.9 (3.3 < 3.7)* 3.9 3.8

I am really motivated to do well in this 
training.

4.3 4.3 (3.3 < 4.3)* 4.5 4.1 4.4 4.5

This AFSC was one of my top choices for jobs 
in the Air Force.

4.8 3.9 (2.8 < 4.2)* (5 > 4.0)* 4.6 (3.5 < 4.3)* 4.8 F = 3.32*

I am doing worse in training than most of the 
other trainees.

1.7 2.0 2.3 1.6 2.1 2.2 1.0

Most trainees think [that] the training is hard. 4.3 3.9 4.3 4.3 4.3 (2.9 < 4.1)** 3.8 F = 4.43**

You have to be fearless to do this job. (3.9 > 3.2)* 3.3 3.0 3.6 3.6 (2.5 < 3.4)** 3.5

It is really important to me that I pass this 
training.

4.2 4.6 (3.8 < 4.6)* 4.8 4.3 4.8 5.0

Table C.1—Continued
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Item
Eliminated 

(n = 9)
EOD 

(n = 20)
Other 
(n = 4)

PJ 
(n = 8)

CCT 
(n = 15)

AGE 
(n = 10)

ATC 
(n = 4)

ANOVA by 
AFSC

ANOVA by 
Elimination

When trainees fail, it’s because the training is 
intellectually too hard for them. 

2.8 (3.4 > 2.8)* 3.8 2.8 2.7 2.7 (2.0 < 3.0)*

I would rather have a different AFSC. 1.9 1.7 (4.0 > 1.8)** 1.5 1.8 2.0 1.3 F = 2.77*

You have to be really physically strong and [in 
shape] to do this job.

3.4 2.8 (1.5 < 3.3)** (4.5 > 3.0)** 4.4 (2.0 < 3.4)** 3.5 F = 14.62**

NOTE: * = p < 0.05. ** = p < 0.01. Where a subgroup mean score is significantly higher or lower than that of the rest of the sample, the subgroup score is listed first as 
greater than or less than the mean score for the remainder.

Table C.1—Continued
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The “other” group, which consisted of an Airborne Warning and Control System trainee, 
a surgical-services trainee, an aviation resource management trainee, and an aerospace medical-
services trainee, is too small and diverse from which to draw inferences.

Questionnaire respondents in the pararescue career field registered significantly more 
agreement with items avowing that their career field requires physical strength and is gener-
ally difficult. This result is consistent with the physically and psychologically rigorous training 
exercises for which the pararescue career field is renowned. Note that PJs were also significantly 
more positive about their suitability and preference for their career field. This result could be a 
reflection of the fact that almost all pararescue trainees are GTEP. 

Results for the respondents from the CCT career field suggest that they believe more 
strongly than others surveyed that their career field requires strength, intelligence, and cour-
age. When the statements were expressed in terms of the reasons that trainees fail in CCT, 
however, none of these traits appeared to be as critical. Significantly more pessimism about 
performing satisfactorily is not easily explained. Possibly, the instructors tend to use more nega-
tive reinforcement in this career field. With a mean of 4.6, the finding of lower agreement on 
the need for attention to detail is more a function of the nearly unanimous strong agreement 
with this item among other respondents than an indication that attention to detail is unim-
portant in the CCT career field. 

Although the mean value (2.37) was still more a denial than an affirmation of the state-
ment, “If I’d known [that] the job would be like this, I never would have gone into this AFSC,” 
survey respondents from the AGE schoolhouse were significantly less vehement in their dis-
sent. Furthermore, they registered significantly higher agreement with the statement linking 
failure to distaste for the work. Seven of ten respondents strongly believed that they would pass 
their current training course, while eight of ten disagreed or were neutral as to whether the 
training was difficult. The tendency of AGE survey respondents to view the career as unchal-
lenging could be related to their indicating significantly less pride in their career field than 
others who took the survey.

Due to inexact labeling of the survey, the ATC respondents were mixed in with CCT 
respondents, further decreasing our ability to draw meaningful conclusions. This group indi-
cated significantly more disagreement with the notion that motivation and insufficiency of 
intellect are reasons for failure. 

When the survey responses between career fields are compared using ANOVA, there are 
significant differences in the perceived difficulty and desirability of the career field, especially 
on the importance of strength required for success. When eliminated students are compared 
with students still in their respective pipelines, differences emerge in the desire to leave the Air 
Force, the perceived relevance of fear as a factor in attrition, and the degree to which the career 
field met with expectations.

Table C.2 summarizes a similar analysis of the questionnaires administered to the train-
ees in the four career fields analyzed in the second year of study. Essentially, the linguist 
trainees indicated that they feel more challenged, less motivated, less proud, and less content 
with their career field than their counterparts in operations intelligence and network intel-
ligence. Among the linguists surveyed, length of the training, stress, and better opportunities 
in civilian employment were cited as potential reasons for leaving the Air Force. 
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Table C.2
Results of the Analysis of Questionnaire Data: Operations Intelligence, Network Intelligence 
Analysis, and Middle East and Far East Linguist

Item

Operations 
Intelligence 

(n = 20)

Network 
Intelligence 

Analysis (n = 10)

Middle East/
Far East Linguist 

(n = 41) ANOVA by AFSC

I am not interested in this AFSC. 1.7 (1.3 < 1.78)* 1.83  

You have to be really smart to do this job. 3.65 3.3 3.90  

If I had known [that] the job would be like 
this, I never would have voluntarily agreed 
to go into this AFSC.

(1.6 < 2.45)** 2.1 (2.54 > 1.77)** F = 4.62**

When trainees fail, it’s because they don’t 
like the job.

(3 > 2.41)** 2.44 2.40  

When trainees fail, it’s because they are 
afraid of the dangers associated with the 
type of work that has to be done on the job.

1.75 1.8 1.63  

I’m proud to have this AFSC. (4.65 > 4.32)* 4.60 (4.25 < 4.63)*  

When trainees fail, it’s because the training 
is physically too hard for them. 

1.53 1.67 (1.95 > 1.57)*  

This job is completely different [from] what 
I expected before I started training. 

(2.7 < 3.27)* 2.8 (3.39 > 2.73)**  

I am well suited for this AFSC. 4.25 4.1 4.00  

You have to pay attention to the details 
when you do this job.

4.75 (4.9 > 4.67)* 4.63  

I know I will pass this training course. (4.55 > 3.88)** (4.8 > 3.95)** (3.66 < 4.63)** F = 10.67**

I would like to leave the Air Force. 1.6 (1.3 < 1.72)* 1.78  

When trainees fail, it’s because their 
instructors have it in for them.

1.9 (1.4 < 1.90)* 1.90  

I wish I had a different job. 1.8 1.89 (2.32 > 1.83)*  

This AFSC training is really hard. (3.15 < 4.02)* (2.3 < 4.02)** (4.44 > 2.87)** F = 26.67**

I really wish I had a different job in the Air 
Force.

1.95 1.9 2.35  

When trainees fail, it’s because they aren’t 
motivated.

3.55 3.44 3.24  

My instructors are satisfied with my 
performance.

4.0 4.38 3.93  

I am really motivated to do well in this 
training.

4.2 4.2 (3.83 < 4.2)*  

This AFSC was one of my top choices for jobs 
in the Air Force.

4.05 3.89 4.40  

Most trainees think [that] the training is 
hard.

(3.9 < 4.48)** 3.78 (4.63 > 3.86)** F = 9.82**

You have to be fearless to do this job. 3.89 3.42 2.34  

It is really important to me that I pass this 
training.

4.58 4.56 4.34  
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Item

Operations 
Intelligence 

(n = 20)

Network 
Intelligence 

Analysis (n = 10)

Middle East/
Far East Linguist 

(n = 41) ANOVA by AFSC

When trainees fail, it’s because the training 
is intellectually too hard for them. 

3.4 3.11 3.24

I would rather have a different AFSC. 1.95 2.0 2.24

My squadron supports my job of learning 
another language.

2.39 2.38 2.80

My instructors support my job of learning 
another language.

2.33 2.25 4.20

Base facilities (library, study and testing 
rooms, etc.) sufficiently support my job of 
learning another language.

2.52 2.75 3.49

You have to be really physically strong and 
[in shape] to do this job.

1.8 2.4 2.00

NOTE: * = p < 0.05. ** = p < 0.01.

Table C.2—Continued
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APPENDIX D

The Armed Services Vocational Aptitude Battery, Physical Ability 
and Stamina Test, and Federal Aviation Administration Air Traffic 
Selection and Training Test

The ASVAB is given to all recruits, whereas the PAST is only for PJ and CCT applicants. 

Armed Services Vocational Aptitude Battery

The ASVAB has nine sections, the scores of which are combined in various ways by the various 
services. The individual sections are as follows:

•	 general science 
•	 arithmetic reasoning 
•	 word knowledge 
•	 paragraph comprehension 
•	 mathematics knowledge 
•	 electronics information 
•	 auto shop 
•	 mechanical comprehension 
•	 assembling objects. 

The Air Force combines scores on these portions in various ways to create four measures 
collectively referred to as MAGE. 

All nine of the career fields in this report except for AGE call for minimum scores in 
the general composite. The general score is composed of scores on the word knowledge, para-
graph comprehension, and arithmetic reasoning portions of the ASVAB. In addition, EOD 
candidates are required to have minimum scores on the mechanical composite, which is made 
up of the three parts of the general score already mentioned plus mechanical comprehension. 
The AGE career field does not have a requirement for the general composite but uses scores 
on the mechanical composite and an electrical composite. This is a combination of scores on 
arithmetic reasoning, mathematics knowledge, electronics information, and general science. 
Individual MAGE measures do overlap because there are common components across the four 
individual measures. 
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Physical Ability and Stamina Test

In this section are the most-recent definitions of the PAST obtained from AFRS.

•	 Effective June 1, 2007, AFRS began administering a new PAST to qualify individuals for 
AFSCs 1C2X1 (CCT) and 1T2X1 (PJ). In order to ensure that applicants are fully quali-
fied for these AFSCs, the recruiting service requires that they pass the following PAST 
prior to reservation and once again 30–45 days prior to entering active duty. 

•	 All PJ and CCT applicants shipping from August 1, 2007, thru September 30, 2007, are 
administered a second PAST 30–45 days prior to their enter active duty (EAD) date. 
After a PJ or CCT applicant completes the second test, his squadron OPS must fax the 
results from this test to the Group OPS, and the Group OPS, in turn, needs to fax them 
to headquarters (HQ) AFRS. The results of these PASTs are used by the PJ and CCT 
indoctrination course to evaluate the fitness level of the new PJs and CCTs entering the 
pipeline. If the PJ or CCT applicant does not pass the second test, he is still allowed to 
ship on his current EAD date. 

•	 Beginning on October 1, 2007, all PJ and CCT applicants are administered a second 
PAST 30–45 days prior to EAD. If a PJ or CCT applicant fails the second test, he is no 
longer eligible for the PJ or CCT career field and must be reclassified. 

•	 The 1C2X1 and 1T2X1 career fields are open to male applicants only.

This test must be completed in a three-hour time frame, meeting the criteria listed below 
and in the order shown. Members are encouraged to complete the test in its entirety to deter-
mine weak and strong points in their physical condition. This test is comprised of seven events, 
and the member must pass every event. Failure of any event will result in the overall failure of 
the PAST. 

The PAST requirements are designed to test for a minimum fitness level for entry into 
the CCT or PJ training pipeline. CCT and PJ candidates should continue to train throughout 
their cross-training application and the recruiting process, to exceed these minimums in order 
to enhance their chances of success.

The specific criteria are as follows:

•	 A11.1.1. 2 × 20-meter underwater swim. Provide the member three minutes of rest 
between the underwater tests. If the member surfaces or breaks the water surface during 
any portion of the swim, the test is stopped and considered a failure. Swimsuits and swim 
goggles or scuba mask are the only equipment items allowed. After the applicant com-
pletes the underwater swim, he or she is allowed a ten-minute rest before the next event. 

•	 A11.1.2. 500-meter surface swim (maximum time limit is 14 minutes). This swim is con-
ducted using the freestyle [front crawl], breaststroke, or sidestroke. The swim is continu-
ous (nonstop). If the member stops any time during the swim, the test is stopped and 
considered a failure for the entire PAST. Swimsuit and goggles or scuba mask are the 
only equipment items allowed. After the member completes the surface swim, he or she 
is allowed a 30-minute rest prior to the next event. 

•	 A11.1.3. 1.5-mile run (maximum time limit is ten minutes, 45 seconds). Physical-training 
clothes and good running shoes are the only required items. The run must be continuous 
(nonstop). If the member stops anytime during this run, the test is stopped and consid-
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ered a failure. The member is given a ten-minute break prior to the next event. The test 
should be conducted on a measured running track.

•	 A11.1.4. Calisthenics.1 Four calisthenic exercises are evaluated, each with specific time 
parameters and specific exercise-form mechanics. The member exercises to either muscle 
failure or time completion, whichever occurs first. The intent is to have the member do 
as many good-form repetitions in the time allotted or until muscle failure is reached. The 
member is allowed a three-minute rest between each calisthenic exercise.

•	 A11.1.5. Chin-ups and pull-ups (six-repetition minimum in one minute). Chin-ups and 
pull-ups are a two-count exercise. Starting position is hanging from a bar, palms facing 
toward or away from the candidate, with no bend in elbows. Hand spread is approxi-
mately shoulder-width apart. The member counts one then pulls the body up until the 
Adam’s apple clears the top of the bar. On two, the member returns to starting position. 
Legs are allowed to bend but must not be kicked or manipulated to aid upward move-
ment. If the candidate falls off, stops, or releases the bar, the exercise is terminated. 

•	 A11.1.6. Sit-ups (45-repetition minimum in two minutes). Sit-ups are a two-count exer-
cise. Starting position is with the member’s back flat on the surface, fingers interlocked 
behind the head, head off the surface, and knees bent at approximately a 90-degree angle. 
Another individual may hold the individual’s feet during the exercise. On the count of 
one, the member sits up so that the shoulders are directly above the hip or pelvis area or 
90 degrees to the surface. On two, the member returns to the starting position. The exer-
cise is continuous. If the member stops, the exercise is terminated. If the member’s but-
tocks rise from the surface or his or her fingers are not interlocked behind his or her head 
during the repetition, the repetition is not counted. 

•	 A11.1.7. Push-ups (45-repetition minimum in two minutes): Push-ups are a two-count 
exercise. Starting position is with hands shoulder-width apart, with arms straight and 
directly below the chest on the surface; the legs are extended, and the back and legs 
remain straight. On the count of one, the member lowers his or her chest until the elbows 
are bent at a 90-degree or lower angle. On two, he or she returns to the starting position. 
The only authorized rest position is the starting position. If the knees touch the ground, 
the exercise is terminated. The member may not raise his or her buttocks in the air, sag 
his or her middle to the surface, or raise any hand or foot from its starting position. If a 
hand or foot is raised, the exercise is terminated.

•	 A11.1.8. Flutter-kicks (45-repetition minimum in two minutes): Flutter-kicks are a four-
count exercise. Starting position is the member lying flat on his or her back, with the 
feet and head approximately six inches off the surface. Hands are under the buttocks, 
with fists clenched to support the lower back. On the count of one, the member raises 
his or her left leg off the surface to approximately a 45-degree angle, keeping the right 
leg stationary. On two, the member raises the right leg off the surface to approximately 
a 45-degree angle, moving the left leg to the starting position. Counts three and four are 
repeats of the same movements. Legs must be straight, with toes pointing away from the 
body. If the member rests his or her legs on the surface or stops the exercise movement to 
rest, the exercise is terminated. 

1 Exercise form is strictly enforced during the PAST and in the training pipeline. Those repetitions done without proper 
form are not counted and are to the member’s disadvantage.
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Federal Aviation Administration Air Traffic Selection and Training

Eight components of the FAA AT-SAT are noted in this section. An extensive discussion of 
the development and validation of the test is in Ramos et al. (2001). The test components are 
as follows:

•	 Applied math. Solve problems involving distance, rate, and time relationships.
•	 Dials. Identify and read analog dials on an instrument panel.
•	 Angles. Specify degrees of angles in diagrams and vice versa.
•	 Analogy. Solve verbal and graphical analogies by applying rules derived from a pair of 

items to a second pair.
•	 Letter factory. Simulate a factory assembly line that manufactures letters A through D. 

This requires multiple, concurrent tasks involving learning rules and prioritization. This 
test is extremely complicated, and only a live demonstration would be sufficient to enable 
one to understand it. 

•	 Scan. Monitor a field for objects that appear, travel for a short distance, and disappear.
•	 Air traffic scenarios. Maintain separation and control of aircraft in a low-fidelity simula-

tion of a radar screen.
•	 Experience questionnaire. Respond to statements relating to past experiences on five-

point scale indicating level of agreement.
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APPENDIX E

Trainees’ Perceptions of Injustice

In reviewing our notes taken during the interviews and focus groups, we identified some com-
ments possibly indicative of perceived injustice or lack of fairness. Our concern is that indi-
vidual students’ perceptions of injustice could negatively affect satisfaction, performance, and 
attrition. 

There is scholarly literature on perceived justice. Within this body of research, there is 
a taxonomy of types of justice and studies that connect negative consequences, such as those 
just mentioned, to perceptions of injustice. Among the instances of perceived injustice that we 
found, we identified violations of three kinds of perceived justice as defined in the literature 
(Colquitt, 2001; Greenberg, 1993). 

•	 distributive justice: the perceived fairness of the allocation of resources
•	 procedural justice: the perceived fairness of the procedures used to determine the alloca-

tion of resources
•	 informational justice: the perceived fairness of the quality and amount of information 

used to explain allocation decisions and the procedures on which they are based.

Although these classifications are defined in terms of resource allocations, the concepts can be 
applied to trainees’ experiences related to such areas as evaluation and standards, punishment 
for infractions of rules, job assignments, and information (Sheppard, Lewicki, and Minton, 
1992, pp. 102–103). 

Counts of Justice Issues in the Interviews and Focus Groups

In our notes from interviews and focus groups, we identified 65 comments that suggested pos-
sible perceived-justice issues. The comments are grouped into five categories. Table E.1 lists the 
categories and reports the frequency with which each was mentioned within each AFSC. The 
remainder of this appendix discusses the results displayed in Table E.1 and their implications. 
However, there are several limitations worth keeping in mind. 

First, these analyses are based on comments indicative of justice issues as suggested by 
established findings in the literature (Greenberg and Colquitt, 2005). However, we did not 
explicitly measure perceived justice during this research, and we did not utilize established 
measures of perceived justice. Moreover, we did not have a representative sample of trainees.

Second, although the questions were structured, the open-ended nature of the responses 
made it possible for respondents to express or withhold justice concerns as they wished. There-
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fore, failure to express concern about a particular source of injustice might not be indicative of 
respondents’ beliefs that no such injustices occurred. 

Third, none of the structured questions focused on justice per se, although some ques-
tions were more relevant to justice issues than to other issues. For example, we did ask ques-
tions regarding information imparted by recruiters. These questions yielded justice-relevant 
information, so it is not surprising that the highest number of justice-related comments are 
in this category. Thus, we cannot infer from the category totals a ranking on the basis of the 
amounts of perceived injustice associated with the categories. 

Fourth, because the data were obtained in focus-group sessions, the participants heard one 
another’s responses. As a result, the responses of one individual could prompt like responses by 
others. This appears to have occurred in some cases, thereby exaggerating the apparent popu-
larity of some responses relative to what might have been observed had responses been made 
independently.

Fifth, potential injustices raised in the focus groups and interviews are perceptions 
expressed by participants, which might or might not reflect the actual fairness of the proce-
dures in question. 

Finally, the counts in Table E.1 are based on the observations of a single expert coder, 
which does admit the possibility of idiosyncratic bias.

Considering these points, caution should be exercised in assessing both the absolute and 
relative nature of the data in Table E.1. Nevertheless, several broad observations are worth 
noting. Issues of possible injustice in recruiting (the first two categories) and training processes 
are discussed separately, and recommendations for reducing perceived injustice follow.

Table E.1
Number of Comments by Career Field Suggesting Possible Sources of Perceived Injustice

Justice Issue

Career Field

PJ EOD AGE ATC CCT Other Total

Recruiters provided information that was 
limited and/or inaccurate.

12 6 4 4 8 2a 36

Some recruits had less information than 
others about training/job assignments.

0 0 3 2 0 0 5

Different standards were used, or standards 
were applied unequally.

2 9 1 1 2 1a 16

Training evaluations were not indicative of 
what really was learned. 

1 3 0 1 0 0 5

Because entire squadrons were punished, 
individuals who did nothing wrong suffered 
for the misdeeds of others.

0 0 1 2 0 0 3

Total 15 18 9 10 10 3a 65

SOURCE: First 75 student interviews conducted in 2008. An additional 79 student interviews conducted in 2009 
were not included.
a One of each of the following AFSCs: 4N1XX, 1C5XX, and 1C0XX.
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Perceived Justice in Recruitment

Justice issues related to experiences in recruiting are counted in two categories. The first, which 
dominates the counts in the table, is about limited or inaccurate information provided by 
recruiters. The second, much less prevalent, is perceived injustices based on some recruits’ belief 
that they had received less information than others had. 

Recruiters Provided Information That Was Limited or Inaccurate

That this concern was the most frequently mentioned issue is not surprising since we asked spe-
cific questions about recruiting but not about any of the other justice issues listed in the table. 
Because information plays an important role in the making of career decisions (S. Schmidt, 
2007), failure to obtain sufficient and accurate information could result in a perception of 
injustice. Receiving limited, incomplete, or inaccurate information about jobs, training, or 
assignments constitutes a violation of informational justice. 

These perceptions of informational injustice appear to have two causes. Some trainees 
believed that recruiters oversold them on particular training options or made false promises 
because they were under pressure to fill certain positions. Others believed that recruiters had 
insufficient knowledge about the particular training options in which the recruits were most 
interested. These could be a result of recruiters’ misplaced priorities due to a reward system that 
puts recruiters’ interests above recruits’ interests. Or, they could be due to inadequate training 
of recruiters that fails to ensure that recruiters are versed in a broad range of options and have 
good access to information to share with prospective recruits.

Some Recruits Had Less Information Than Others About Training and Job Assignments

Expressions of this issue were low in number overall and occurred only among AGE and ATC 
students. As recruits came to learn that some of their cohorts enjoyed the benefits of having 
higher-quality information on which to base their enlistment decisions, they were inclined to 
believe that they were underbenefited relative to these individuals with respect to this valuable 
resource. As such, they were victims of not only informational injustice but also distributive 
injustice.

This phenomenon is based on the existence of informal communication networks through 
which trainees compare their experiences with one another. When the comparisons are invidi-
ous in nature and an individual decides to escape the source of injustice by leaving the Air 
Force, others might be inclined to do the same. We noted three explicit mentions of this 
occurring. 

As the initial faces of the Air Force, it is important that recruiters project messages of 
fairness by going out of their way to give recruits clear, thorough, and accurate depictions of 
training assignments.

Injustices Experienced During Training

Because they are relatively new to the Air Force, recruits undergoing training are inclined to 
scan their environments in search of information (Lind and van den Bos, 2002). In so doing, 
they make social comparisons that enable them to assess the appropriateness of their treatment 
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relative to that of others in this new environment. Not surprisingly, this makes them hyper-
vigilant to perceptions of injustice (Lind, 2001). 

In particular, three distinct matters of injustice during the course of training were 
expressed. These relate to consistent application of standards, meaningful evaluations, and col-
lective punishments. 

Different Standards Were Used, or Standards Were Applied Unequally

This was the second–most widely cited justice issue overall, and EOD trainees accounted for 
more than half of the claims. Procedural justice requires that standards of treatment be applied 
in a consistent, even-handed manner (Leventhal, Karuza, and Fry, 1980).

The relatively high incidence of this category of injustice among EOD students could be 
related to the uniqueness of EOD training. As discussed previously, immediately after gradu-
ation from BMT, EOD trainees undergo a brief six-day screening course at Lackland. The 
actual, extensive training takes place at Eglin. Although Eglin is an Air Force base, the training 
for members of all services is conducted by the Navy. 

Although the USAF trainees are relatively new to the military, representatives from the 
other services have more service experience, on average. And only the USAF students at Eglin 
are in a phase program. This could be the basis for claiming different standards, since students 
from other services are not subject to the standards of behavior imposed by the phase program. 
In some cases, the claims of differential treatment across the services might be explained by 
rank differences of trainees, and some trainees suggested that instructors favored students from 
the trainer’s branch of service. This perceived favoritism might or might not be real. 

Some trainees claimed that different instructors, even within the same base, used differ-
ent standards. Such assessments are unlikely to be based on the principled observation that 
a procedural injustice occurred but rather on the more self-involved notion that they would 
have performed better had the luck of the draw assigned them to a more lenient instructor. 
Although the validity of this claim might be circumspect, the mere belief that such inequal-
ity between instructors exists is likely to prevail because it might give psychological comfort 
to those who are underperforming. Specifically, this belief serves as a psychological defense 
mechanism by allowing airmen to attribute their subpar performance externally, to “tough” 
instructors, instead of internally, to themselves (Cramer, 1991). As a result, poor performers are 
discouraged from acknowledging the need to take appropriate remedial action. 

A belief expressed by some participants was that their superiors treated equally perform-
ing trainees differently and that they received undeservedly unfavorable treatment relative to 
others. This is inevitable within competitive, zero-sum situations, such as can be found in 
training classes, because trainees (1) are highly sensitive to negative evaluations and (2) have 
available to them only incomplete information about how evaluations are made.

Training Evaluations Were Not Indicative of What Really Was Learned

Concerns in this category were expressed in relatively low numbers, and mostly among EOD 
trainees. 

Procedural justice requires that evaluations be based on valid information (Greenberg, 
1986). Several trainees complained, however, that this was not the case, citing several inter-
related factors. In particular, EOD trainees noted that they had inadequate time to study for 
exams because of the many obligations they had after class (e.g., to perform PT). This problem 
was exacerbated by two interrelated factors. First, because course material is classified, mate-
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rials from the classroom could not be removed for study. Second, EOD training puts a high 
premium on memorization. As explained by instructors, the EOD job typically requires one 
to enter a classified area to study information about a particular explosive device, commit that 
information to memory (because the information is classified), and then apply the information 
from memory in the field. Thus, the imposition of conditions in which memorization is impor-
tant to success might not be considered unfair insofar as it emulates conditions actually faced 
in the field. Because some trainees might not have recognized this, they could have perceived 
these procedures to be unfair. If this is true, this aspect of perceived injustice might easily be 
remedied by improving communication between trainers and trainees about the reasons for 
the restrictions.

Because Entire Squadrons Were Punished, Individuals Who Did Nothing Wrong Suffered 
for the Misdeeds of Others

This was the least widely cited justice issue and was noted only by one AGE and two ATC-
CCT students. The actual prevalence of this concern is difficult to assess, however, because 
participants were not asked about it directly. Although there is no apparent reason to believe 
that this is a serious issue, it would be unwise to dismiss it entirely. To the extent that they 
could be part of a more general aspect of morale, issues of justice in the administration of pun-
ishment might be quite important. 

The practice of punishing an entire squadron for an infraction committed by a particu-
lar airman would seem to be predicated on the belief that it promotes peer pressure to refrain 
from violating the rules (Wyatt and Gal, 1990). In civilian society, the practice of punishing 
a group for the infractions of an individual would be seen as a violation of distributive justice. 
In military organizations, this practice, and adverse reactions to it, reflects an ongoing set of 
opposing tensions between individualistic and collectivistic norms.

On the one hand, service members are differentiated with respect to their individual skills 
and accomplishments and are promoted on this basis. Under such conditions, punishing only 
individuals who break rules is most appropriate. 

Additionally, airmen occasionally need to coordinate their efforts by working together as 
a team whose members make individual sacrifices for one another and for the greater good. In 
such situations, punishing entire groups is reasonable. Thus, the appropriateness of the practice 
is contingent upon the situation. 

Recommendations for Promoting Justice

The sources of injustice noted in the previous section suggest several courses of action to cur-
tail them in the future. Some might be more practical to implement than others. Although 
each of the following recommendations is aimed primarily at a particular source of injustice, 
together, the overall impact is likely to be felt broadly due to the beneficial cumulative effect 
from promoting a climate of fairness (Liao and Rupp, 2005). To the extent possible, these rec-
ommendations should be implemented at both the system level (e.g., by forming policies) and 
the individual level (e.g., by training personnel appropriately). 
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Explain Decisions Using Thorough Information

In several contexts, airmen indicated that they lacked information about how decisions were 
made. Such violations of informational justice were expressed at two points: (1) during recruit-
ment (e.g., when the full gamut of career options was expressed in terms that were unclear or 
incomplete) and (2) during training (e.g., when the basis for course evaluations was unclear). 

Sometimes, such informational blackouts might be intentional, such as when leaders 
prefer traditional hierarchical arrangements in which lower-level personnel are given only as 
much information as is necessary to perform the jobs immediately confronting them (Masten, 
1995). A more enlightened, modern approach calls for sharing with subordinates the basis for 
decisions, especially decisions affecting them directly (Kouzes and Posner, 2006). This practice 
is beneficial from both an instrumental perspective (e.g., by teaching subordinates how deci-
sions are made) and an interpersonal perspective (e.g., by treating airmen with dignity and 
respect; Lind and Tyler, 1988). The sharing of information in a traditionally hierarchical orga-
nization also is beneficial insofar as it is a status-neutralizing act (Greenberg, 1989) that helps 
promote the development of work teams. 

Apply Consistent Standards in a Consistent Manner

Consistency also is a fundamental basis for perceived justice, and the practice of “treating 
equals as equals” is a key rule of fairness. As a tenet of distributive justice, consistency refers to 
the similar treatment of different people who are equivalent along key dimensions. This would 
be violated here if there were inconsistent standards across services, training classes, and indi-
vidual instructors. 

The quest to promote consistency requires coordinated efforts among policymakers across 
units. For example, if different instructors use different grading standards, a move toward 
uniformity would be wise. Not only would the resulting consistency remove a vexing source 
of procedural injustice, but it also would help ensure that appropriate standards are applied, 
thereby improving the quality of training. 

It is important to note that it is not only the creation and implementation of consistent 
standards and practices that matters, but also knowledge of such efforts (Greenberg, 1990a). 
This requires publicity. 

Base Course Grades on Performance

Among the most-cherished principles of learning and motivation is that trainees should be 
rewarded in proportion to their performance (Hume, 1995). However, to the extent that 
recruits believe that their course grades fail to reflect what they have learned, this principle 
would appear to be violated. 

To some degree, this is a matter of managing perceptions. For example, it is necessary for 
EOD trainees to memorize large amounts of material without removing it from the classroom. 
Although trainees might consider this rule to be unfair because it does not tap their true capac-
ity to understand the material, the rule is necessitated by the classified nature of the material. 
Moreover, because this procedure simulates field conditions in which memorization is neces-
sary, its appropriateness is apparent to trainers. For trainees to share this judgment, however, it 
is necessary for them to be given thorough explanations that justify the procedures used. Such 
explanations promise to go a long way toward helping trainees appreciate the fairness of this 
assessment procedure. 
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If, however, evaluations (e.g., course grades) and performance (e.g., course accomplish-
ments) are out of alignment, the evaluation procedure should be revised accordingly. One sure 
way of identifying valid bases for assessment is by tapping explicit course objectives. When 
material bearing on each objective is taught and assessed unambiguously, evaluations and per-
formance are likely to be aligned (Eble, 1988).

Punish Only Individuals Who Break Rules Instead of the Entire Groups to Which They 
Belong

Group-wide punishment—just like group-wide reward—would be appropriate in work teams 
whose members are dependent on one another to achieve joint outcomes. This practice might 
be based on the assumption that it promotes social pressure within groups to meet standards. 
Although the extent to which this is accomplished is questionable, especially in the military 
(Wyatt and Gal, 1990), it is more likely that airmen will show signs of rejecting a system 
that punishes them unfairly. Rejection of such collective-punishment schemes is not unusual 
(Falomir-Pichastor et al., 2007). 

Conclusion

Although promoting perceptions of fairness might be considered a desirable end in itself 
(Greenberg, 1990a), organizations whose members recognize the fairness of their leaders reap 
many tangible benefits, including a possible reduction in attrition. 

Attrition can be caused by many factors (Hom, Roberson, and Ellis, 2008), making it 
difficult to isolate the impact of any one factor (for an analysis of attrition in the military, see 
U.S. General Accounting Office, 1998). However, given the considerable strength of the estab-
lished negative relationship between justice perceptions and attrition reported in the literature 
(Finn and Lee, 1972; Schaubroeck, May, and Brown, 1994; Simons and Roberson, 2003), it 
is reasonable to suspect that perceptions of injustice could play a role in attrition among the 
airmen referenced here. 

Additional desirable effects of increasing perceived justice also have been found. For 
example, high levels of perceived justice have been linked to high levels of certain types of job 
performance (Kamdar, McAllister, and Turban, 2006), high levels of morale and commitment 
(Ang, Van Dyne, and Begley, 2003; here, these would be seen in terms of reenlistment), and 
low levels of deviant, counterproductive behavior (e.g., theft; Greenberg, 1990b; Tomlinson 
and Greenberg, 2005). There are many good reasons for the Air Force to be aware of and 
responsive to matters of perceived injustice. 





101

APPENDIX F

Analytical Approach

Predicting Success and Failure

Data sets for each of the nine AFSCs in the research were created by merging data from Defense 
Manpower Data Center (DMDC), AETC TTMS, HRRD, AAE data, and U.S. Military 
Entrance Processing Command (USMEPCOM) matched by social security number, which 
was scrambled by an algorithm to create a unique RAND identification number. An airman 
was included in the data set if he or she had any one of the subject AFSCs (at any skill level) as 
his or her current duty AFSC, control AFSC, primary, secondary, third, or fourth AFSC, or as 
a duty AFSC in any of the most recent six “history” duty assignments in the personnel record. 
AAE files from September 2001 to May 2009 were scanned to identify the relevant popula-
tions. For the majority of AFSCs, this encompassed trainees from 1998 to 2008.

EQ-i data were investigated for possible inclusion in the research, but some AFSCs did 
not have any EQ-i data, others had too few individuals with EQ-i data, and the ATC AFSC 
had EQ-i data only on apprentice-course graduates, which voided their value as predictive vari-
ables for researching attrition.

The nine data sets contained a total of 30,560 records, though there was some redun-
dancy created by airmen who trained in more than one of the AFSCs being researched (e.g., 
several airmen who were unsuccessful in the CCT training were reclassified to ATC). 

Within the data sets, airmen who successfully completed the apprentice course training 
were identified any of three ways: (1) by having a primary AFSC, duty AFSC, or duty his-
tory AFSC of the 3-level or higher (5-, 7-, or 9-level); (2) by having TTMS data for a 5-level 
course or above; or (3) by having a TTMS status code of GEE (graduated: equipment) for the 
final course in the 3-level training pipeline. Attrition from the apprentice course was coded 
for airmen who had a 1-level primary AFSC or a duty history indicating enrollment in the 
3-level course but no duty history or primary AFSC indicating attainment of 3-level status or 
above and for airmen who had any TTMS status code indicating elimination from a course in 
the 3-level training pipeline (i.e., LAE = academic deficiency, LDE = disciplinary, LEE = self-
elimination, LGE = separated, LIE = misconduct, LME = medical reason, LPE = prerequisite 
deficiency, LRE = performance deficiency, LTE = administrative reason, LUE = unsuitability, 
or LXE = other reason). We did not want to focus exclusively on academic attrition because, 
although elimination for these various reasons might have very different underlying causes, 
this is not necessarily the case. 

Given the essentially binary outcome of success or failure in the training pipeline, attri-
tion was modeled as a logistic regression of the form 
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The covariates included in the model were age at the time of training, education, an inter-
action term for education and age, gender, race, ASVAB subtest scores, AFQT percentile, and 
whether the individual was a reservist or PS airman when he or she entered technical training. 
Indicator variables for each of the 50 states, the District of Columbia, and the territories were 
included to control for state-level effects. In consideration of the fact that CCT and PJ are 
elite, physically demanding career fields, for these AFSCs, we included height, weight, BMI, 
systolic and diastolic blood pressure, and an indicator for whether the airman was able to lift 
100 pounds or more on the strength aptitude test. We omitted gender from the CCT and PJ 
models because women are not eligible for these career fields, although there is record of one 
woman who took the CCT 3-level training and passed.

Race was coded by consolidating pre- and post-2002 USAF race/ethnicity codes: “white” 
for “white/Caucasian,” “black” for “black or African American,” “native” for “American Indian” 
or “American Indian/Alaska Native,” “asian” for “Asian,” and “other” for “Other” before 2002, 
and for any of the myriad combinations of mixed ancestry from which applicants have been 
able to choose since 2002. Education was coded as a categorical variable with three levels: high 
school diploma or less, some college (but less than a four-year degree), and bachelor’s degree or 
higher. Initially, an interaction term for education and age was included in the model, but it 
never substantially improved model goodness of fit. 

For greater ease of interpretation, we use the relative-risk ratios for explanatory variables 
in our analysis of the binary pass/fail outcome. These were computed using a generalized linear 
model (specifically, a modified Poisson regression) with a logarithmic link function and robust 
standard errors. The coefficients of the variables are readily understood as estimates of the per-
centage difference in probability of passing with a one-unit change in the explanatory variable. 
The second data column in the table reports the test statistic.

Model goodness of fit was evaluated on the basis of McFadden’s pseudo R2 and on the 
result of the Hosmer-Lemeshow test, which compares the number of observed and expected 
cases of success and failure within each decile of the predicted probabilities. A significant chi-
square statistic indicates model misspecification, such as nonlinearity in the right-hand vari-
ables or omitted-variable bias. The sensitivity and specificity of the logistic regression model 
were assessed by setting the threshold predicted probability for success to 0.5 and reporting the 
proportions of correctly classified observations. 

An effort was made to predict final grade in the training course with the same set of 
covariates using a tobit regression with a lower limit of 70 and an upper limit of 100 for the 
lowest and highest possible passing scores, respectively. The tobit regression coefficients do not 
have a straightforward interpretation as effect sizes (i.e., the amount of increase in final grade 
per unit change in the covariate), so the emphasis is on the sign and statistical significance. 
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Air Traffic Control

Logistic Regression Correlations with Success

Data from 1,944 airmen who were enrolled in the ATC training pipeline between 2002 and 
2007 were analyzed to identify correlates of attrition (other than attrition for medical reasons) 
from the AFSC (see Table F.1). For ATC, four variables were significant in predicting success 
among those selected for the training.

The group is already preselected for success in ATC. Additionally, ATC is primarily 
a volunteer-only job, although some students admitted to not understanding what the job 
entailed before volunteering. Therefore, we would not expect to see correlation among a group 
of variables already considered in selection. 

Each one-point increase in arithmetic reasoning and mathematics knowledge scores 
increases success by 0.5 and 1.1 percent, respectively. An increase in the electronics information 
score causes a 0.5-percent decrease in success. The ability to lift 100 pounds or more should 
have no effect on ATC success (the entry requirement is to lift 40 pounds) yet improves suc-
cess by 14 percent. Given the questionable aspect of the lifting variable, we recommend further 

Table F.1
Logistic Regression Results for Success in Air Traffic Control 
(n = 1,944)

Variable Risk Ratio Z Statistic

Height 1.003 (0.11)

Weight 1.000 (0.06)

Systolic blood pressure 1.000 (0.43)

Diastolic blood pressure 1.001 (0.82)

BMI 1.000 (0.01)

Lift 100 lb. or more 1.139 (6.33)**

Age at enlistment in years 0.998 (0.45)

ASVAB general science 0.999 (0.45)

ASVAB arithmetic reasoning 1.005 (2.03)*

ASVAB word knowledge 1.003 (1.00)

ASVAB paragraph comprehension 1.003 (1.13)

ASVAB mathematics knowledge 1.011 (4.61)**

ASVAB electronics information 0.995 (2.45)*

ASVAB auto and shop information 0.998 (1.08)

ASVAB mechanical comprehension 0.997 (1.82)

ASVAB assembling objects 0.998 (1.04)

NOTE: * = significant at 5%. ** = significant at 1%. The McFadden’s pseudo 
R2 value of 0.04 as an index of goodness of fit indicates that the model is 
only a slight improvement on the null model. The p-value for the Hosmer-
Lemeshow test for this model was 0.50, indicating no significant issue with 
goodness of fit.
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analysis. The additional significance of four ASVAB subtest variables suggests a relook at the 
longtime practice of deciding vocational jobs on only four composite scores. 

Tobit Regression Correlations with Final Grade

Because we did not have access to TTMS data for the ATC schoolhouse, we were unable to 
perform any tobit regression analysis of the effect that the model variables might have had on 
the final grade outcome.

Combat Control

Logistic Regression Correlations with Success

Data from 472 airmen who were enrolled in the combat control training pipeline between 
2002 and 2007 were analyzed to identify correlates of attrition (other than attrition for medi-
cal reasons) from the AFSC (see Table F.2). For combat control, only two variables were sig-
nificant in predicting success among those selected for the training.

The group is already preselected for success in combat control. Additionally, it is primar-
ily a volunteer-only job, although some students admitted to not understanding what the job 

Table F.2
Logistic Regression Results for Success in Combat Control (n = 472)

Variable Risk Ratio Z Statistic

Height 1.073 (0.57)

Weight 0.987 (0.51)

Systolic blood pressure 0.995 (1.18)

Diastolic blood pressure 0.006 (1.05)

BMI 1.105 (0.58)

Lift 100 lb. or more 1.197 (2.41)*

Age at enlistment in years 0.983 (0.98)

ASVAB general science 1.003 (0.44)

ASVAB arithmetic reasoning 1.000 (0.02)

ASVAB word knowledge 0.991 (1.02)

ASVAB paragraph comprehension 1.014 (1.74)

ASVAB mathematics knowledge 1.019 (2.20)*

ASVAB electronics information 0.995 (0.83)

ASVAB auto and shop information 1.001 (0.20)

ASVAB mechanical comprehension 0.998 (0.32)

ASVAB assembling objects 0.998 (0.33)

NOTE: * = significant at 5%. The McFadden’s pseudo R2 value of 0.04 
indicates that the model is only a slight improvement over the null model; 
the Hosmer-Lemeshow test value of 0.004 indicates that there is also a 
model-specification issue.
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entailed before they volunteered. Therefore, we would not expect to see correlation among a 
group of variables already considered in selection. 

Each one-point increase in the mathematics knowledge score increased success by 1.9 per-
cent. The mathematics knowledge subtest score probably relates to the ATC portion of the job. 
The ability to lift 100 pounds or more improves success by 20 percent. The entry requirement 
is to lift 70 pounds, and, since physical training dominates, it is not surprising to see greater 
success for those individuals who are stronger. 

Tobit Regression Correlations with Final Grade

Final grades were also correlated with the same statistically significant variables in prediction 
success (see Table F.3). For final grade, lifting and mathematics knowledge were even more 
significant.

Table F.3
Tobit Regression Results for Final Score in Combat Control (n = 273)

Variable dy/dx
Standard 

Error Z Statistic P > (z) [95%
Confidence 

Interval]
Mean 
Value

Height 0.1494 0.6286 0.24 0.812 –1.083 1.381 69.655

Weight –0.0351 0.1318 –0.27 0.790 –0.293 0.223 165.491

Systolic blood pressure 0.0039 0.0188 0.21 0.836 –0.033 0.041 125.788

Diastolic blood pressure 0.0192 0.0253 0.76 0.447 –0.030 0.069 71.850

BMI 0.3030 0.9105 0.33 0.739 –1.482 2.088 23.950

Lift 100 lb. or more 1.2856 0.4104 3.13** 0.002 0.481 2.090 0.227

Age at enlistment in years 0.0061 0.0710 0.09 0.932 –0.133 0.145 20.771

ASVAB general science 0.0191 0.0351 0.54 0.588 –0.050 0.088 55.876

ASVAB arithmetic reasoning 0.0020 0.0368 0.05 0.958 –0.070 0.074 56.550

ASVAB word knowledge 0.0105 0.0372 0.28 0.778 –0.062 0.083 54.711

ASVAB paragraph 
comprehension

0.0358 0.0329 1.09 0.275 –0.029 0.100 55.586

ASVAB mathematics knowledge 0.0974 0.0390 2.50** 0.013 0.021 0.174 57.231

ASVAB electronics information –0.0630 0.0332 –1.90 0.058 –0.128 0.002 55.678

ASVAB auto and shop 
information

–0.0119 0.0277 –0.43 0.666 –0.066 0.042 54.429

ASVAB mechanical 
comprehension

0.0095 0.0296 0.32 0.749 –0.049 0.067 58.857

ASVAB assembling objects –0.0173 0.0257 –0.67 0.501 –0.068 0.033 58.051

NOTE: dy/dx = discrete change of dummy variable from 0 to 1. P > (z) = the probability of the value occurring 
randomly. * = significant at 5%. ** = significant at 1%. y = E(TTMSfinalgrade2 | 70 < TTMSfinalgrade2 < 100) 
(predict, e(70,100)) = 83.31. McFadden’s pseudo R2 value of approximately 0.04 means that the model with 
predictors represents only a slight improvement over the model with no predictors.
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Operations Intelligence

Logistic Regression Correlations with Success

Data from 1,350 airmen who were enrolled in the operations intelligence training pipeline 
between 2002 and 2007 were analyzed to identify correlates of attrition (other than attrition 
for medical reasons) from the AFSC (see Table F.4). For operations intelligence, only two vari-
ables were significant in predicting success among those selected for the training.

The group is already preselected for success in operations intelligence. Additionally, it is 
dominated by volunteers, although some students admitted to not understanding what the job 
entailed before they volunteered. Therefore, we would not expect to see correlation among a 
group of variables already considered in selection. 

For this AFSC, each additional year of enlistment age reduces graduation success by 
2.1 percent. It is not clear why this would make a difference, although the large amount of 
memorization might make it seem more tedious to older individuals.

Also, each point of the ASVAB arithmetic reasoning subtest decreases success by 0.7 per-
cent. Again, this variable is part of the ASVAB general composite required for entry in the 
career field. A possible explanation is that, since this job is not technical but broad knowledge 

Table F.4
Logistic Regression Results for Success in Operations Intelligence 
(n = 1,350)

Variable Risk Ratio Z Statistic

Height 0.981 (0.65)

Weight 1.005 (0.77)

Systolic blood pressure 0.998 (1.21)

Diastolic blood pressure 1.002 (0.79)

BMI 0.968 (0.78)

Lift 100 lb. or more 0.978 (0.47)

Age at enlistment in years 0.979 (2.85)**

ASVAB general science 0.997 (0.94)

ASVAB arithmetic reasoning 0.993 (2.05)*

ASVAB word knowledge 0.996 (1.10)

ASVAB paragraph comprehension 1.001 (0.32)

ASVAB mathematics knowledge 1.003 (0.80)

ASVAB electronics information 1.002 (0.71)

ASVAB auto and shop information 0.998 (0.88)

ASVAB mechanical comprehension 1.002 (0.57)

ASVAB assembling objects 1.005 (1.68)

NOTE: * = significant at 5%. ** = significant at 1%. The McFadden’s pseudo 
R2 value of 0.3 indicates that the model with these predictors is a slight 
improvement over the null model, and the Hosmer-Lemeshow p-value of 
0.47 indicates no significant problem with model specification.
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based, scores that are too high in technical areas might actually work against success because 
the individual is not motivated in his or her area of strength.

Tobit Regression Correlations with Final Grade

The factors that were significant in predicting success were not significant factors for predicting 
final grade in operations intelligence (see Table F.5). Age at enlistment would be significant at 
the 10-percent level. Mathematics knowledge, a subtest of the ASVAB, was not significant in 
predicting success, but, among those who passed the program (were successful), it was signifi-
cant in predicting final grade.

Table F.5
Tobit Regression Results for Final Score in Operations Intelligence (n = 1,169)

Variable dy/dx
Standard 

Error Z Statistic P > (z) [95%
Confidence 

Interval]
Mean 
Value

Height –0.3895 0.3058 –1.27 0.203 –0.989 0.210 67.723

Weight 0.0874 0.0668 1.31 0.190 –0.043 0.218 153.680

Systolic blood pressure –0.0079 0.0169 –0.47 0.640 –0.041 0.025 122.639

Diastolic blood pressure 0.0159 0.0237 0.67 0.504 –0.031 0.062 74.339

BMI –0.5742 0.4412 –1.30 0.193 –1.439 0.291 23.455

Lift 100 lb. or more –0.2336 0.4198 –0.56 0.578 –1.056 0.589 0.151

Age at enlistment in years –0.1012 0.0569 –1.78 0.075 –0.213 0.010 20.928

ASVAB general science –0.0002 0.0323 –0.01 0.994 –0.064 0.063 56.953

ASVAB arithmetic reasoning –0.0200 0.0353 –0.57 0.570 0.089 0.049 58.110

ASVAB word knowledge 0.0120 0.0372 0.32 0.746 –0.061 0.085 56.655

ASVAB paragraph 
comprehension

0.0529 0.0380 1.39 0.163 –0.022 0.127 57.581

ASVAB mathematics knowledge 0.0779 0.0332 2.34* 0.019 0.013 0.143 59.610

ASVAB electronics information 0.0303 0.0274 1.11 0.269 –0.023 0.084 54.102

ASVAB auto and shop 
information

–0.0221 0.0260 –0.85 0.395 –0.073 0.029 50.177

ASVAB mechanical 
comprehension

0.0160 0.0275 0.58 0.560 –0.038 0.070 56.244

ASVAB assembling objects 0.0497 0.0259 1.92 0.055 –0.001 0.100 57.774

NOTE: dy/dx = discrete change of dummy variable from 0 to 1. P > (z) = the probability of the value occurring 
randomly. * = significant at 5%. ** = significant at 1%. y = E(TTMSfinalgrade2 | 70 < TTMSfinalgrade2 < 100) 
(predict, e(70,100)) = 83.28. The McFadden’s pseudo R2 value of approximately 0.01 means that the model with 
predictors represents virtually no improvement over the model with no predictors.
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Far East and Middle East Linguists

Logistic Regression Correlations with Success

Data from 1,002 airmen who were enrolled in the cryptological-linguist training pipeline 
between 2002 and 2007 were analyzed to identify correlates of attrition (other than attrition 
for medical reasons) from the AFSC (see Table F.6). For linguists, only three variables were 
significant in predicting success among those selected for the training. 

The group is already preselected for success in linguistics. Additionally, it is all volunteers, 
although not necessarily for the particular language. For the most part, we would not expect 
to see correlation among a group of variables already considered in selection. 

For this AFSC, the ability to lift 100 pounds (the requirement is 40 pounds) increases 
success by 6 percent. It is not clear why this would make a difference, though possibly the 
increased lift measures a more physically fit individual and, consequently, one more mentally 
fit as well.

Also, each point of the ASVAB mathematics knowledge subtest increased success by 
0.7 percent. This variable is part of the ASVAB general composite required for entry in the 

Table F.6
Logistic Regression Results for Middle East and Far East Linguist 
Trainees (n = 2,029)

Variable Risk Ratio Z Statistic

Height 1.000 (0.02)

Weight 0.999 (0.16)

Systolic blood pressure 1.001 (1.03)

Diastolic blood pressure 1.000 (0.07)

BMI 1.001 (0.05)

Lift 100 lb. or more 1.060 (2.68)**

Age at enlistment in years 1.005 (1.28)

ASVAB general science 1.000 (0.09)

ASVAB arithmetic reasoning 1.003 (1.14)

ASVAB word knowledge 1.000 (0.00)

ASVAB paragraph comprehension 1.003 (1.37)

ASVAB mathematics knowledge 1.007 (2.83)**

ASVAB electronics information 0.999 (0.34)

ASVAB auto and shop information 0.996 (2.53)*

ASVAB mechanical comprehension 0.999 (0.88)

ASVAB assembling objects 0.997 (1.91)

NOTE: * = significant at 5%. ** = significant at 1%. The McFadden’s 
pseudo R2 value of 0.03 indicates that the model with our predictors fits 
the data only slightly better than the null model. The Hosmer-Lemeshow 
p-value of 0.52 indicates that there is no serious problem with the model 
goodness of fit.



Analytical Approach    109

career field and suggests that more emphasis on the factor has a slight payoff. Likewise, a one-
point increase in the ASVAB auto and shop information subtest decreased success by 0.3 per-
cent, suggesting that experience in these activities does not indicate the right type of individual 
for linguistic training.

Tobit Regression Correlations with Final Grade

Four factors were significant in predicting success at Goodfellow language training (see 
Table F.7). The inclusion of these factors increases the explanation of variance by only 1 per-
cent, making any conclusions dubious at best.

Table F.7
Tobit Regression Results for Middle East and Far East Linguists (n = 632)

Variable dy/dx
Standard 

Error Z Statistic P > (z) [95%
Confidence 

Interval] Mean Value

Height 0.0356 0.3767 0.09 0.925 –0.703 0.774 67.816

Weight –0.0330 0.0824 –0.40 0.689 –0.194 0.128 155.349

Systolic blood pressure –0.0001 0.0218 0.00 0.996 –0.043 0.043 121.838

Diastolic blood pressure 0.0070 0.0316 0.22 0.824 –0.055 0.069 74.313

BMI 0.1530 0.5479 0.28 0.780 –0.921 1.227 23.645

Lift 100 lb. or more 2.5730 0.5336 4.82** 0.000 1.527 3.619 0.159

Age at enlistment in years 0.0675 0.0795 0.85 0.396 –0.088 0.223 21.112

ASVAB general science 0.0336 0.0421 0.80 0.425 –0.049 0.116 60.770

ASVAB arithmetic 
reasoning

0.0854 0.0491 1.74 0.082 –0.011 0.182 62.421

ASVAB word knowledge –0.0288 0.0432 –0.67 0.506 –0.113 0.056 60.387

ASVAB paragraph 
comprehension

0.1379 0.0531 2.60** 0.009 0.034 0.242 60.618

ASVAB mathematics 
knowledge

0.1514 0.0497 3.05** 0.002 0.054 0.249 62.891

ASVAB electronics 
information

–0.0127 0.0337 –0.38 0.706 –0.079 0.053 58.021

ASVAB auto and shop 
information

–0.0663 0.0330 –2.01* 0.044 –0.131 –0.002 52.022

ASVAB mechanical 
comprehension

–0.0533 0.0333 –1.60 0.109 –0.118 0.012 60.310

ASVAB assembling objects –0.0268 0.0343 –0.78 0.434 –0.094 0.040 61.538

NOTE: dy/dx = discrete change of dummy variable from 0 to 1. P > (z) = the probability of the value occurring 
randomly. * = significant at 5%. ** = significant at 1%. y = E(TTMSfinalgrade2 | 70 < TTMSfinalgrade2 < 100) 
(predict, e(70,100)) = 83.00. The McFadden’s pseudo R2 value of approximately 0.01 means that the model with 
our predictors is virtually no improvement over the model with no predictors.
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Network Intelligence Analysis

Logistic Regression Correlations with Success

Data from 2,029 airmen who were enrolled in the network intelligence training pipeline 
between 2002 and 2007 were analyzed to identify correlates of attrition (other than attrition 
for medical reasons) from the AFSC (see Table F.8). For network intelligence, four variables 
were significant in predicting success among those selected for the training. These four values 
reduce the variation in results by 10 percent.

Age at enlistment has a positive effect on success in network intelligence (opposite of 
operations intelligence). A one-year increase in age improves the graduation rate by 0.8 per-
cent. Likewise, a one-point increase in the ASVAB mathematics knowledge subtest improves 
the graduation rate by 0.8 percent. Additionally, one-point increases in assembling objects and 
paragraph comprehension have 0.5-percent increases in graduation rate. Network intelligence 
is more technical than operations intelligence, has less memorization, and has more interpreta-
tion and analysis. The additional ASVAB subtests suggest that the ASVAB general composite 
is not sufficient for selecting students for network intelligence training.

Table F.8
Logistic Regression Results for Network Intelligence Analysis 
(n = 1,002)

Variable Risk Ratio Z Statistic

Height 0.999 (0.06)

Weight 1.000 (0.21)

Systolic blood pressure 1.001 (1.04)

Diastolic blood pressure 0.999 (1.17)

BMI 1.003 (0.20)

Lift 100 lb. or more 1.029 (1.35)

Age at enlistment in years 1.008 (2.08)*

ASVAB general science 0.999 (0.29)

ASVAB arithmetic reasoning 1.000 (0.08)

ASVAB word knowledge 0.997 (1.09)

ASVAB paragraph comprehension 1.005 (2.18)*

ASVAB mathematics knowledge 1.008 (3.24)**

ASVAB electronics information 0.999 (0.77)

ASVAB auto and shop information 1.000 (0.08)

ASVAB mechanical comprehension 1.001 (0.53)

ASVAB assembling objects 1.005 (2.61)**

NOTE: * = significant at 5%. ** = significant at 1%. The McFadden’s pseudo 
R2 value of 0.10 indicates that the model with these predictors is a modest 
improvement over the null model, and the Hosmer-Lemeshow p-value of 0.06 
is just shy of indicating a significant problem with misspecification.
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Tobit Regression Correlations with Final Grade

All the same factors important for graduation plus two others (electronics information and 
arithmetic reasoning) were also significant in predicting final grade among graduates (see 
Table F.9).

Aerospace Ground Equipment

Logistic Regression Correlations with Success

Data from 2,310 airmen who were enrolled in the AGE training pipeline between 2002 and 
2007 were analyzed to identify correlates of attrition (other than attrition for medical reasons) 
from the AFSC (see Table F.10). For AGE, three factors were significant in predicting success 
among those selected for the training. These factors (systolic blood pressure, diastolic blood 

Table F.9
Tobit Regression Results for Final Score in Network Intelligence Analysis (n = 941)

Variable dy/dx
Standard 

Error Z Statistic P > (z) [95%
Confidence 

Interval] Mean Value

Height –0.0327 0.1590 –0.21 0.837 –0.344 0.279 67.932

Weight 0.0002 0.0346 0.01 0.996 –0.068 0.068 154.941

Systolic blood pressure 0.0242 0.0132 1.83 0.068 –0.002 0.050 122.516

Diastolic blood pressure 0.0034 0.0191 0.18 0.858 –0.034 0.041 73.870

BMI –0.0200 0.1997 –0.10 0.920 –0.411 0.371 23.543

Lift 100 lb. or more 0.0449 0.3351 0.13 0.893 –0.612 0.702 0.167

Age at enlistment in years 0.1779 0.0589 3.02 ** 0.003 0.063 0.293 20.685

ASVAB general science 0.0193 0.0254 0.76 0.447 –0.030 0.069 56.461

ASVAB arithmetic 
reasoning

0.0713 0.0316 2.26* 0.024 0.009 0.133 58.230

ASVAB word knowledge –0.0238 0.0322 –0.74 0.461 –0.087 0.039 56.428

ASVAB paragraph 
comprehension

0.1160 0.0318 3.64** 0.000 0.054 0.178 57.343

ASVAB mathematics 
knowledge

0.1696 0.0275 6.17** 0.000 0.116 0.223 59.482

ASVAB electronics 
information

0.0635 0.0216 2.94** 0.003 0.021 0.106 54.254

ASVAB auto and shop 
information

–0.0356 0.0214 –1.67 0.096 –0.077 0.006 50.006

ASVAB mechanical 
comprehension

0.0022 0.0223 0.10 0.923 –0.042 0.046 55.866

ASVAB assembling objects 0.0458 0.0211 2.17* 0.030 0.004 0.087 57.753

NOTE: dy/dx = discrete change of dummy variable from 0 to 1. P > (z) = the probability of the value occurring 
randomly. * = significant at 5%. ** = significant at 1%. y = E(TTMSfinalgrade2 | 70 < TTMSfinalgrade2 < 100) 
(predict, e(70,100)) = 92.05. The McFadden’s pseudo R2 value of approximately 0.03 means that the model with 
predictors represents only a slight improvement over the model with no predictors.
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pressure, and age at enlistment) are questionable due to a poor value for goodness of fit, which 
means that the model is not suited to the underlying distribution.

Tobit Regression Correlations with Final Grade

The model predicting final grade (see Table F.11) has statistically significant factors that are 
similar to the one for graduation but adds lifting 100 pounds and three ASVAB subtest scores 
(auto and shop information, electronics information, and assembling objects). Although the 
additional variables make sense, the model shows a 1-percent improvement in explaining the 
variation in final grades. Therefore, we do not trust the results to recommend any changes.

Pararescue

Logistic Regression Correlations with Success

Data from 801 airmen who were enrolled in the pararescue training pipeline between 2002 
and 2007 were analyzed to identify correlates of attrition (other than attrition for medical rea-

Table F.10
Significant Logistic Regression Results for Graduation in Aerospace 
Ground Equipment (n = 2,310)

Variable Risk Ratio Z Statistic

Height 1.004 (0.18)

Weight 0.999 (0.24)

Systolic blood pressure 0.998 (2.00)*

Diastolic blood pressure 1.003 (2.08)*

BMI 1.016 (0.48)

Lift 100 lb. or more 0.972 (1.18)

Age at enlistment in years 0.970 (5.54)**

ASVAB general science 0.999 (0.66)

ASVAB arithmetic reasoning 1.000 (0.07)

ASVAB word knowledge 0.998 (0.91)

ASVAB paragraph comprehension 1.000 (0.18)

ASVAB mathematics knowledge 1.001 (0.27)

ASVAB electronics information 1.003 (1.71)

ASVAB auto and shop information 0.999 (0.48)

ASVAB mechanical comprehension 0.997 (1.65)

ASVAB assembling objects 1.000 (0.24)

NOTE: * = significant at 5%. ** = significant at 1%. The McFadden’s pseudo 
R2 value of 0.03 indicates that the model with these predictors is only a slight 
improvement over the null model. The p-value of the Hosmer-Lemeshow test 
for this model, which was 0.00, indicates a significant problem with the model 
goodness of fit.
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sons) from the AFSC (see Table F.12). For pararescue, four factors were significant in predict-
ing success among those selected for the training and in explaining the 7-percent variation in 
results. 

The group is already preselected for success in pararescue. Additionally, it is all volunteers. 
For the most part, we would not expect to see correlation among a group of variables already 
considered in selection. 

The first three significant factors—systolic blood pressure, diastolic blood pressure, and 
lifting more than 100 pounds—are factors that are indicative of physical training. Those 
attributes are already measured in the PAST. Other studies have shown the importance of 
good physical conditioning prior to starting training. In this report, we specifically discuss the 
decline in physical fitness for these very fit individuals during BMT.

Table F.11
Significant Tobit Regression Results for Final Score in Aerospace Ground Equipment (n = 1,602)

Variable dy/dx
Standard 

Error Z Statistic P > (z) [95%
Confidence 

Interval] Mean Value

Height 0.198 0.321 0.62 0.538 –0.432 0.827 68.57

Weight –0.036 0.070 –0.52 0.603 –0.173 0.101 157.49

Systolic blood pressure –0.029 0.016 –1.78 0.075 –0.060 0.003 124.03

Diastolic blood pressure 0.062 0.022 2.79 ** 0.005 0.018 0.105 74.09

BMI 0.334 0.473 0.71 0.480 –0.592 1.261 23.48

Lift 100 lb. or more –1.797 0.367 –4.90** 0.000 –2.516 –1.078 0.16

Age at enlistment in years –0.284 0.055 –5.20** 0.000 –0.392 –0.177 20.75

ASVAB general science –0.008 0.030 –0.26 0.791 –0.067 0.051 54.02

ASVAB arithmetic 
reasoning

0.035 0.029 1.21 0.226 –0.022 0.092 53.82

ASVAB word knowledge –0.043 0.035 –1.23 0.218 –0.112 0.026 52.92

ASVAB paragraph 
comprehension

0.012 0.031 0.38 0.707 –0.049 0.072 54.49

ASVAB mathematics 
knowledge

0.046 0.028 1.64 0.101 –0.009 0.102 55.03

ASVAB electronics 
information

0.064 0.024 2.70** 0.007 0.017 0.110 54.51

ASVAB auto and shop 
information

0.056 0.023 2.48* 0.013 0.012 0.101 54.19

ASVAB mechanical 
comprehension

–0.041 0.027 –1.52 0.128 –0.095 0.012 56.87

ASVAB assembling objects 0.058 0.023 2.50* 0.012 0.013 0.103 57.32

NOTE: dy/dx = discrete change of dummy variable from 0 to 1. P > (z) = the probability of the value occurring 
randomly. * = significant at 5%. ** = significant at 1%. y = E(TTMSfinalgrade2 | 70 < TTMSfinalgrade2 < 100) 
(predict e(70,100)) = 83.36. Final score in the AGE Apprentice course was not available for everyone in the AGE 
data. Therefore, the results in Table F.11 are based on a subset of the data in Table F.10. The McFadden’s pseudo 
R2 value of approximately 0.01 means that the model with predictors represents almost no improvement over 
the model with no predictors.



114    Reducing Attrition in Selected Air Force Training Pipelines

The fourth significant factor, the ASVAB subtest score of mathematics knowledge, is 
already included in the ASVAB composite general score. The requirement is quite low—a gen-
eral score of 44—and this would suggest that there might be some advantage in a different 
composite for PJs instead of the current distribution of jobs among four ASVAB composites.

Tobit Regression Correlations with Final Grade

The model predicting final grade (see Table F.13) shows only one significant factor, mathemati-
cal knowledge. It does add an extra 8-percent explanation of the variation in final grades. This 
adds weight to the early result predicting graduation success.

Explosive Ordnance Disposal

Logistic Regression Correlations with Success

Data from 758 airmen who were enrolled in the EOD training pipeline between 2002 and 
2007 were analyzed to identify correlates of attrition (other than attrition for medical reasons) 
from the AFSC (see Table F.14). For EOD, six factors were significant in predicting success 
among those selected for the training and in explaining the 6-percent variation in results.

Table F.12
Significant Logistic Regression Results for Pararescue (n = 801)

Variable Risk Ratio Z Statistic

Height 1.408 (1.40)

Weight 0.936 (1.30)

Systolic blood pressure 1.028 (3.75)**

Diastolic blood pressure 0.966 (3.78)**

BMI 1.560 (1.23)

Lift 100 lb. or more 1.407 (2.46)*

Age at enlistment in years 0.996 (0.16)

ASVAB general science 1.008 (0.60)

ASVAB arithmetic reasoning 0.999 (0.05)

ASVAB word knowledge 1.005 (0.36)

ASVAB paragraph comprehension 0.998 (0.14)

ASVAB mathematics knowledge 1.059 (3.42)**

ASVAB electronics information 1.010 (0.93)

ASVAB auto and shop information 0.991 (0.82)

ASVAB mechanical comprehension 1.000 (0.03)

ASVAB assembling objects 0.998 (0.16)

NOTE: * = significant at 5%. ** = significant at 1%. Based on the McFadden’s 
pseudo R2 value of 0.07, the model is moderately higher than the likelihood of 
the null model. The Hosmer-Lemeshow p-value of 0.06 is just shy of indicating a 
serious issue with goodness of fit.
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The ability to lift 100 pounds improved success by 37  percent (the requirement is 
50 pounds). Five other ASVAB subtest scores affected graduation rates. One-point increases in 
arithmetic reasoning, paragraph comprehension, mathematics knowledge, and general science 
increased graduation rates by 1.8, 1.4, 1.4, and 1.1 percent, respectively. A one-point increase 
in electronics information decreased graduation rates by 0.9 percent. The latter result seems 
counterintuitive.

Tobit Regression Correlations with Final Grade

This population is a subset of the previous population, as it includes the final grades of only 
those who passed EOD. The model predicting final grade (see Table F.15) shows many of 
the same significant factors and explains 20  percent of the variation in final grades. Lift-
ing 100 pounds and improvements in general science, arithmetic reasoning, and mathemat-
ics knowledge all improve final grade just as they improved graduation rate. Compared with 

Table F.13
Significant Tobit Regression Results for Final Score in Pararescue (n = 468)

Variable dy/dx
Standard 

Error Z Statistic P > (z) [95%
Confidence 

Interval] Mean Value

Height –0.3895 0.3058 –1.27 0.203 –0.989 0.210 67.723

Weight 0.0874 0.0668 1.31 0.190 –0.043 0.218 153.680

Systolic blood pressure –0.0079 0.0169 –0.47 0.640 –0.041 0.025 122.639

Diastolic blood pressure 0.0159 0.0237 0.67 0.504 –0.031 0.062 74.339

BMI –0.5742 0.4412 –1.30 0.193 –1.439 0.291 23.455

Lift 100 lb. or more –0.2336 0.4198 –0.56 0.578 –1.056 0.589 0.151

Age at enlistment in years –0.1012 0.0569 –1.78 0.075 –0.213 0.010 20.928

ASVAB general science –0.0002 0.0323 –0.01 0.994 –0.064 0.063 56.953

ASVAB arithmetic 
reasoning

–0.0200 0.0353 –0.57 0.570 –0.089 0.049 58.110

ASVAB word knowledge 0.0120 0.0372 0.32 0.746 –0.061 0.085 56.655

ASVAB paragraph 
comprehension

0.0529 0.0380 1.39 0.163 –0.022 0.127 57.581

ASVAB mathematics 
knowledge

0.0779 0.0332 *2.34 0.019 0.013 0.143 59.610

ASVAB electronics 
information

0.0303 0.0274 1.11 0.269 –0.023 0.084 54.102

ASVAB auto and shop 
information

–0.0221 0.0260 –0.85 0.395 –0.073 0.029 50.177

ASVAB mechanical 
comprehension

0.0160 0.0275 0.58 0.560 –0.038 0.070 56.244

ASVAB assembling objects 0.0497 0.0259 1.92 0.055 –0.001 0.100 57.774

NOTE: dy/dx = discrete change of dummy variable from 0 to 1. P > (z) is the probability of the value occurring 
randomly. * = significant at 5%. ** = significant at 1%. y = E(TTMSfinalgrade2 | 70 < TTMSfinalgrade2 < 100) 
(predict e(70,100)) = 81.70. The McFadden’s pseudo R2 value of approximately 0.06 means that the model with 
predictors represents only a moderate improvement over the model with no predictors.
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paragraph comprehension, which increased graduation rate, word knowledge better predicts 
final grade.

Age at enlistment is a new variable that did not predict success but does help predict 
final grade. This is consistent with a body of work discussed in the main report regarding the 
importance of maturity.

Finally, electronics information is a negative predictor of final grade as it was in predicting 
graduation. It is not clear why that might be true.

Table F.14
Significant Logistic Regression Results for Explosive Ordnance 
Disposal Graduation (n = 758)

Variable Risk Ratio Z Statistic

Height 0.935 (1.23)

Weight 1.013 (1.13)

Systolic blood pressure 1.002 (0.79)

Diastolic blood pressure 0.999 (0.40)

BMI 0.917 (1.08)

Lift 100 lb. or more 1.370 (7.70)**

Age at enlistment in years 1.005 (0.47)

ASVAB general science 1.011 (2.01)*

ASVAB arithmetic reasoning 1.018 (2.89)**

ASVAB word knowledge 0.991 (1.41)

ASVAB paragraph comprehension 1.014 (2.34)*

ASVAB mathematics knowledge 1.014 (2.65)**

ASVAB electronics information 0.991 (2.24)*

ASVAB auto and shop information 1.003 (0.87)

ASVAB mechanical comprehension 1.005 (1.01)

ASVAB assembling objects 1.000 (0.08)

NOTE: * = significant at 5%. ** = significant at 1%. Because of the McFadden’s 
pseudo R2 value of 0.06, the model appears to fit the data moderately better 
than the null model does. The Hosmer-Lemeshow p-value of 0.06 is just shy of 
indicating a serious issue with goodness of fit.
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Table F.15
Significant Tobit Regression Results for Final Score in Explosive Ordnance Disposal (n = 524)

Variable dy/dx
Standard 

Error Z Statistic P > (z) [95%
Confidence 

Interval] Mean Value

Height –0.1176 0.1055 –1.11 0.265 –0.324 0.089 69.054

Weight 0.0193 0.0225 0.86 0.391 –0.025 0.063 160.441

Systolic blood pressure 0.0005 0.0050 0.11 0.914 –0.009 0.010 124.048

Diastolic blood pressure 0.0033 0.0073 0.46 0.645 –0.011 0.018 74.202

BMI –0.1380 0.1544 –0.89 0.371 –0.441 0.165 23.600

Lift 100 lb. or more 1.2566 0.2248 5.59** 0.000 0.816 1.697 0.298

Age at enlistment in years 0.0528 0.0262 2.02* 0.044 0.001 0.104 20.455

ASVAB general science 0.0247 0.0114 2.17* 0.030 0.002 0.047 58.504

ASVAB arithmetic 
reasoning

0.0331 0.0135 2.44* 0.015 0.007 0.060 59.512

ASVAB word knowledge –0.0128 0.0121 –1.06 0.290 –0.037 0.011 57.147

ASVAB paragraph 
comprehension

0.0091 0.0112 0.82 0.414 –0.013 0.031 57.884

ASVAB mathematics 
knowledge

0.0247 0.0111 2.24* 0.025 0.003 0.046 59.634

ASVAB electronics 
information

–0.0271 0.0095 –2.86** 0.004 –0.046 –0.009 57.418

ASVAB auto and shop 
information

–0.0019 0.0077 –0.24 0.807 –0.017 0.013 55.181

ASVAB mechanical 
comprehension

0.0021 0.0092 0.22 0.823 –0.016 0.020 60.155

ASVAB assembling objects –0.0078 0.0087 –0.90 0.368 –0.025 0.009 59.063

NOTE: dy/dx = discrete change of dummy variable from 0 to 1. P > (z) = the probability of the value occurring 
randomly. * = significant at 5%. ** = significant at 1%. y = E(TTMSfinalgrade2 | 70 < TTMSfinalgrade2 < 100) 
(predict, e(70,100)) = 84.74. The McFadden’s pseudo R2 value of approximately 0.20 indicates that the model with 
predictors represents some improvement over the model with no predictors.
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APPENDIX G

Aerospace Ground Equipment Personnel Mathematical Training 
Model

Given the high washback rate and low attrition rate of AGE, we developed a model to test 
various washback and attrition scenarios and compare the relative cost change between the 
scenarios.

We examine the two costs using a mathematical model. The model makes the following 
assumptions:

TC sum O M S Ii i i i= + +( )& ,

where TCi is the total cost of block i; O&M is the operational and maintenance cost of block i; 
Si is the student cost of block i; and Ii is the instructor cost of block i.

I fi = number of instructors, length of the block, composite military pay per duty day( ),

where composite pay is determined from Air Force Instruction (AFI) 65-503, Tables 19-2 
and 47.

S fi = length of block, composite pay per duty day(( )
= ( )

,

& ,O M fi length of block, O&M cost per day
AGGE training program cost per student (= $ ,39 690 AAFI 65-503, Tables 18-1A and 47),

BMT cost per sstudent (AFI 65-503, Tables 7-1 and 47)= $ ,9 333 ,,
AGE technical-training course cost AGE traini= nng program cost per student

BMT cost per stude− nnt

All pay-related costs
averag

=

=
( )

$ , ,30 357

sum Ii
ee class size

for all blocks





+ ( )

=

sum Si

$ ,21 9986.
&Therefore, per student AGE technical-O Mi = ttraining course cost

all pay-related costs−
= $30,, $ , $ , .
$

357 21 986 8 371
85

− =
=Therefore, O&M per day ..
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Using these calculations, historical attrition, and washback rates by block, we are able 
to construct Figure G.1. The vertical axis is the increased costs over a 0-percent washback, 
0-percent attrition case. The 361 TRS has reduced its attrition rate to 4.4 percent while seeing 
washbacks increase to 30 percent. Costwise, we learned that one person attriting costs the 
same as 2.2 washbacks. A person attriting has a 0-percent chance of graduating, whereas wash-
backs graduate at an 80.6-percent rate. The 2.2:1 ratio implies that, if AGE cut its washback 
rate in half (down to 15 percent) by eliminating more academically deficient personnel, the 
attrition rate could increase to 10.9 percent without any increase in costs. Figure G.1 illus-
trates this dynamic in that the cost increase over baseline with a 5-percent attrition rate and a 
30-percent washback rate (about $460,000) is greater than the cost increase with a 10-percent 
attrition rate and a 15-percent washback rate (about $400,000). 

We conclude that the AGE philosophy of allowing high washbacks is a cost-effective 
strategy for reducing attrition and training costs.

Figure G.1
Increased Training Costs by Washback Rate and Attrition Rate
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APPENDIX H

Length of the Technical Training Program

To see whether there is a relationship between lengths of training programs and attrition rates, 
we analyzed data from approximately 200 distinct course pipelines over ten years, providing 
1,407 data points.1 Figure H.1 is a plot of percentage attrition versus length of the training 
pipeline. A linear regression produced a weighting of an 0.11-point increase in the attrition 
percentage per week. Although “significant” in the specialized sense used by statisticians, the 
linear model accounts for only 3 percent of the variability in the observed attrition rates. When 
the 0.11 percent per week is extrapolated to 52 weeks, the result is 10 percent per year, which 
is approximately the attrition rate of first-term airmen. 

The relationship shown in Figure H.1 explains very little of the variation. We tested the 
relationship for outlier effect by eliminating any course with more than 30-percent attrition, 
and there was little change in the factors. We also added the variable of ASVAB requirement 
as a measure of training difficulty. In this case, “training difficulty” was not significant in pre-
dicting attrition. Although not conclusive, it is true that longer programs, which generally have 
higher attrition, have greater average attrition per week of the program.

1 Originally, there were 1,790 data points. We reduced the data points to 1,407 after eliminating AFSCs with five or fewer 
students.
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Figure H.1
Relationship Between Length of the Training Pipeline and Attrition Rate

NOTE: Attrition rate = 4.27% + 0.11% per week.
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