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Preface

This study, conducted in the Manpower, Personnel, and Training Pro-
gram of RAND Project AIR FORCE (PAF), is a follow-on to Air Force
Enlisted Force Management: System Interactions and Synchronization
Strategies (Schiefer et al., 2007). This monograph explores a potential
modification to the enlisted promotion system, one of the primary sys-
tems that affect the enlisted force.

Brig Gen Glenn Spears sponsored this work in fiscal year 2006
as the Director of Force Management Policy, Deputy Chief of Staff
for Personnel, Headquarters U.S. Air Force. The research was accom-
plished as part of a project entitled Enlisted Force Management. This
monograph should be of interest to those responsible for Air Force
enlisted testing and promotion policies, to those who develop enlisted
promotion tests, to strength managers, to the Chief’s Group at the Air
Force Personnel Center, and to enlisted career field managers.

We appreciate that the findings in this monograph will not gener-
ate change without the support of key leaders within the Air Force. The
document was prepared with that audience in mind.

RAND Project Air Force

RAND Project AIR FORCE, a division of the RAND Corporation, is
the U.S. Air Force’s federally funded research and development center
for studies and analyses. PAF provides the Air Force with independent
analyses of policy alternatives affecting the development, employment,
combat readiness, and support of current and future aerospace forces.
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Research is conducted in four programs: Aerospace Force Develop-
ment; 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/

Contents

Preface ... .. ... iii
Figures..... ... ix
Tables ... ... xiii
Summary ... XV
Acknowledgments ... xix
Abbreviations.................... xxi
CHAPTER ONE
Introduction .................. 1
The Air Force Cannot Be Achieving Its Primary Enlisted Promotion
ODbJECtiVe ... 2
The Motivation for Enlisted Promotion Equity................................ 4
The Air Force Has Not Achieved All TOPCAP and Secondary
Promotion Objectives...............ooooiii 7
Organization of the Monograph ......................o 10
CHAPTER TWO
The Weighted Airman Promotion System: Motivation, Mechanics,
Reality, and Theory.......................oo 13
A Fundamental Relationship .................... 17
Reality ... oo 18
Theoretical Impacts of Differences in Variation.............................. 24
Measuring Variation.... ... 26
E5 WAPS Component Impacts ...................... 26
E6 WAPS Component Impacts..............ooooiiii 31
E7 WAPS Component Impacts..................oo 33



vi The Weighted Airman Promotion System: Standardizing Test Scores

E8 WAPS Component Impacts..............oooooiiiiiii, 36
E9 WAPS Component Impacts................oooiiiiii, 37
Chapter Summary ... 39
CHAPTER THREE
Standardizing Test Scores................................ 41
What Is Test Standardization?......................o 42
Why Standardize?. ... 42
Approaches to Standardizing PFE/SKT Scores............................ 43
Standardization Mechanics................... 44
An Alternative Approach to Standardization................................ 46
Disclaimer. ... ... ..o 47
CHAPTER FOUR
Testing Impact and Selection Timing ....................................... 49
Selections to E2—E4 ... ... 49
Selections to E5. ... ... 50
A Univariate Perspective of Selections to ES........................... 52
A Multivariate Perspective of Selections to E5 ........................... 54
Selections to EG ... 56
A Univariate Perspective of Selections to E6 .......................... 57
A Multivariate Perspective of Selections to E6.............................. 58
Selections to E7. ... ... 60
A Univariate Perspective of Selections to E7 .......................... 61
A Multivariate Perspective of Selections to E7 .............................. 63
Selections to E8 ... 64
E8 Selection Factors ... 65
Selections to E9......oo i 67
Chapter Summary ... 68
CHAPTER FIVE
Effects. ... ... 71
Inconsistent and Random Selection Standards................................ 71
Senior NCO (E7-E9) Manning ..............cooooiiiii 72

Unequal Opportunities to Make E8 and E9......................L. 73



Contents vii

Disproportionate Selectivity for E9 Nominative and Commander-

Involvement Positions. .....................cc 74
Standardization Strategies. ... 76
Transition ISSues. ... ... . ... 79
Standardization Costs ......... ... i 80
CHAPTER SIX
Conclusions and Recommendation .......................................... 83
ConcluSions . ... 83
Recommendation ................ ... 83
APPENDIXES
A. The Impact of WAPS Factors by Gradeand AFSC.................. 87
B. AFSCTitles ....................... ... 97
C. WAPS Changes over Time .......................co, 101
D. Periodic WAPS Revalidation .......................................... 105
E. Four Approaches to Measuring the Impacts of WAPS Factors... 107
F. Multivariate Models to Predict Selection Ratesto ES ............. 113
G. Multivariate Models to Predict Selection Ratesto E6............. 125
H. Multivariate Models to Predict Selection Ratesto E7 ............. 131
I. ACT, SAT, and ASVAB Approaches to Standardization. .......... 137

References . ... 143






Figures

1.1.
1.2.

2.1.
2.2

2.3.

2.4.

2.5.

2.6.

2.7.
2.8.
2.9.
2.10.
2.1L

2.12.
2.13.
2.14.
2.15.
2.16.

Disparate Seniority Ratios, September 2006...................... 8
Percentage of Chief Master Sergeants Within an AFSC

With 20 or Fewer Years of Service, September 2006............ 10
Distribution of EPR Scores on 05E7 for 2A5X1................. 19
Distribution of Decoration Scores on 05E7 for

AFSC 2A5X 1.0 20
Distribution of Longevity Scores on 05E7 for

AFSC 2A5X L. 10 21
Distribution of Testing Scores on 05E7 for

AFSC 2A5XT Lo 22
Distribution of Testing Scores on 05E7 for

AFSCs 3E2X1 and 7S0X1......ooooiiiii, 23
Distribution of AFQT Scores of 05E7 Testers for

AFSCs 3E2X1 and 7S0X1 ... 23
WAPS Component Impacts, 05E5 Cycle........................ 27
Within-AFSC Testing Impacts, E5 Cycles....................... 28
Different Rates of Perfect EPR Awards ........................... 29
Testing Impact Versus Standard Deviation of Test Scores ..... 29

Testing Impact Versus Standard Deviation in Test Scores
Divided by Standard Deviation in Total Score,

Cycle 98ES5. .. o 30
WAPS Component Impacts, 05E6 Cycle......................... 31
Within-AFSC Testing Impacts, E6 Cycles ....................... 32
Distribution of Years of Service, September 2005 ............... 33
WAPS Component Impacts, 05E7 Cycle........................ 34
Distribution of Standard Deviations of Test and Total

Scores, 05E5 Cycle..........oooi 35



x The Weighted Airman Promotion System: Standardizing Test Scores

2.17.
2.18.
2.19.
2.20.
2.21.
3.1.
3.2.
3.3.

4.1.
4.2.

4.3.

4.4.
4.5.

4.6.
4.7.
4.8.

49.
4.10.

4.11.
4.12.
4.13.
4.14.

4.15.

Distribution of Standard Deviations of Test and Total

Scores, 05EG Cycle...........oo 35
Distribution of Standard Deviations of Test and Total

Scores, 05E7 Cycle...........oooo 36
Within-AFSC Testing Impact, E7 Cycles ........................ 37
WAPS Component Impacts, 05E8 Cycle........................ 38
WAPS Component Impacts, 05E9 Cycle........................ 38
Distributions of Raw SKT Scores for AFSC 3E2X1 and

7S0X1, Cycle OSE7 ..o 45
Distributions of Standardized SKT Scores for AFSCs 3E2X1
and 780X1, O =11, Cycle 05E7 ...................oo, 45
Distributions of Standardized SKT Scores for AFSCs 3E2X1
and 7S0X1, U =50, O =11, Cycle 05E7....................... 46
Selection Rates, Four Years TIS, Cycle 05E5..................... 51
Selection Rate Versus Testing Impact, 05E5 Cycle, 20 AESC
Moving Average............ooooiiiiiiiii 53
Selection Rate Versus Highest and Lowest Testing Impact,

0SE5 Cycle. ... 54

Selection Rate Versus Testing Impact, TIS=4, 05E5 Cycle..... 55
Selection Rate Versus Highest and Lowest Testing Impact,

05E5 Cycle. ... 56
05EG6 Selection Rates, AFSCs with at Least 25 Eligibles

with TS < 7 57
Selection Rate Versus Testing Impact, 8, 10, 12, and 14

Years TIS, 05E6 Cycle, 20-AFSC Moving Average ............. 58
Selection Rate Versus Highest and Lowest Testing Impact,

05SEG Cycle. ..o 59
Selection Rate Versus Testing Impact, 05E6 Cycle.............. 59
Selection Rate Versus High and Low Testing Impact,

05EG Cycle. ... 60
05E7 Selection Rates, AFSCs with at Least 25 Eligibles

with TIS Less Than or Equalto 14............................... 61
05E7 Selection Rate Versus Testing Impact, 20-AFSC

Moving Average.............ooiiiiiiiiii 62
05E7 Selection Rate Versus Testing Impact, TIS Less

Thanor Equal to 15 ... 63
Modeled Selection Rate Versus Testing Impact,

05SE7 Cycle. ... 64
E8 Selection Rates Versus Board Score Deciles.................. 65



4.16.
4.17.
4.18.
5.1.
5.2.
5.3.
5.4.
5.5.

5.6.

C.L.
C.2.

E.L.

F.1.
F.2.
F.3.

F4.
F.5.
F.6.
G.L
G.2.
H.L.
H.2.

Figures xi

Top Board Scores Versus Time in Service ....................... 66
E9 Selection Rates Versus Board Score Deciles.................. 67
E9 Board Scores in Top 20 Percent Versus TIS................. 68
Simulation Results.................... 73
Phase Points to E7 for Strategic Chiefs............................ 74
Date of Rank to E7 for Recent Strategic Chiefs ................. 75
Average Phase Points to E7 by Fiscal Year........................ 76
Relationship Between Standard Deviation of Test Scores

and Deep-Selected E9s................. 78
Potential Single-Cycle Impact of Standardization on
Individuals.............. 79
Distribution of Selection Rates for 05E8 Cycle................ 103
05E8 Selection Rates Versus September 30, 2005
Manning...........oooi 104
Distribution of Testing Scores in Cycle 05E7 for

AFSCs 2A5X1 and 2EOX1 ... 108
E5 Cycle Selection Rates................ooo, 114
Normal and CCS Selection Rates, 98E5-05E5 Cycles ... 114
Trends in EPR and Longevity Standard Deviations,

98E5—05ES5 Cycles..........ooiiii 116
WAPS Factor Impacts, 98E5—-05E5 Cycles .................... 116
Perfect EPR Scores, 98E5—05E5 Cycles......................... 117
Model Coeflicients for 98—05 E5 Cycles........................ 123
E6 Cycle Selection Rates...............cooooii 125
Model Coeflicients, E6 Cycles ... 129
E7 Cycle Selection Rates....................coo. 131

Regression Coefhcients, 98E5-05E7 Cycles.................... 135






Tables

2.1.
2.2.

4.1.
Al

A2,
A3.
B.1.
C.l.
C.2.
E.L.
E.2.
E.3.
EA4.
ES5.
E.o.
F.1.

F.2.
F.3.

Current WAPS Factors................oo
YOS Distribution for E5s in AFSC 3P0X1 Who Became
E6sin FYOO ...
Typical Phase Points to E2-E4......................
Average Impacts of WAPS Factors for 87 Stable AFSCs,
98—05 E5 Cycles........ooooviiiiii
Average Impacts of WAPS Factors for 103 Stable AFSCs,
98—05 E6 Cycles........ooooiiiii
Average Impacts of WAPS Factors for 84 AFSCs, 98—05

E7 Cycles......oooooii
AFSCTitles ...
WAPS as Implemented on January 2, 1970 ....................
Major Changes to WAPS ...
Standard Deviations of WAPS Components in Cycle

05E7 for AFSCs 2A5X1 and 2EOX1 ...,
Standard Deviations of WAPS Components Divided by
Standard Deviation of Total Scores in Cycle 05E7 for
AFSCs 2A5X1 and 2EOX1 ...
Correlation Matrix in Cycle 05E7 for AFSC 2E0X1..........
Correlation Matrix in Cycle 05E7 for AFSC 2A5X1..........
Approach Three: Average Change in Rank Order
Percentile...............o
Approach Four: Average Change in Standard Deviations
from the Mean ...
Eligible E4s by Time in Service ..................cooo.
Candidate Predictor Variables............................L.
E5 Cycle Models ...

Xiii



xiv. The Weighted Airman Promotion System: Standardizing Test Scores

F4.
E5.

F.6.
G.L
G.2.
G.3.
H.1.
H.2.
H.3.

TIS=4Model ... 119
TIS = 4 Modeled Selection Rates for High/Low Testing

Impacts, Cycle O1E5..........oo 121
TIS=7Model ... 122
Distribution of E5s by Time in Service ........................ 126
Fast Burner Model.............................................. 127
FB+74#8 Model. ... ... .. . 128
Distribution of Eligible E6s by Time in Service ............... 132
TIS <14 Model ... 133
TIS 219 Model ... 134



Summary

The U.S. Air Force has three major independent systems that affect
the health of its enlisted force: the manpower system, the strength
management system, and the enlisted promotion system. Because the
current organizational structure lacks broad coordinating and con-
trol mechanisms, this independence spawns policies and procedures
that occasionally work at cross-purposes. We discuss these systems at
length in Air Force Enlisted Force Management: System Interactions and
Synchronization Strategies (Schiefer et al., 2007). That monograph pro-
poses multiple follow-on efforts, and this study fulfills one of those
recommendations.

Specifically, we examine the practice of not standardizing the test
scores that are part of the enlisted promotion system.! This practice pro-
duces results that are inconsistent with two overarching policies. First,
Air Force Policy Directive 36-25 requires that the enlisted promotion
system “identify those people with the highest potential to fill positions
of increased grade and responsibility.” We show that not standardizing
test scores means that the Air Force emphasizes longevity and testing
ability differently across and within specialties to identify individuals

' Many, if not most, tests that are administered to different groups art different times are

standardized. Standardization involves mathematically transforming raw test scores into new
scores with desirable properties. For example, the Armed Forces Qualification Test (AFQT)
reports standardized scores, so that an AFQT score of 72 represents the same level of ability
today as it did four years ago. Were it not for standardized scores, the military services could
not track the quality of new recruits over time.

2 U.S. Air Force, 1993, p. 1.
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with the highest potential. Further, we demonstrate that these stan-
dards vary randomly over time. Random variations in the impacts of
selection criteria make it difficult to understand how the Air Force can
be achieving its primary promotion policy objective.

Our second concern deals with differences in promotion oppor-
tunity. While the testing dimension of the enlisted promotion system
allows members to influence their own destinies, not standardiz-
ing scores means that members of specialties in which testing carries
more weight have more control than members of other specialties do.
This produces random promotion opportunity differences across Air
Force specialty codes (AFSCs), thus violating an equity principle that
can be traced to a 1970s-era strategic plan for enlisted force manage-
ment known as the Total Objective Plan for Career Airman Personnel
(TOPCAP).? Because the Air Force does not standardize test scores,
the current policy of equal selection opportunity does not imply equal
promotion opportunity over a career. Consequently, there is a greater
opportunity to achieve senior enlisted grades in some AFSCs than in
others.

The random aspects of the enlisted promotion system also pro-
duce other potentially undesirable consequences. For example, not
standardizing scores yields unpredictable manning percentages by spe-
cialty. This has negative force management implications. Uncertainty
also means that the Air Force, when it fills future strategic chief master
sergeant positions, will disproportionately draw from specialties in
which testing carries more weight.*

The modification we propose would not change equal selec-
tion opportunity. However, it would affect selection decisions within
AFSCs. Test score standardization would primarily affect those com-

3 The Air Force Personnel Plan (U.S. Air Force, 1975) provides TOPCAP details. A pri-
mary objective of TOPCAP was to maintain a career force, and it established a promotion
system founded on equity across specialties. That culture of equity persists throughout the
enlisted force today, and subsequent personnel plans have consistently stressed the impor-
tance of equity. One premise of TOPCAP was that promotion equity and predictability were
keys to realizing retention rates that would sustain the career enlisted force.

4 The Air Force fills strategic chief positions through commander involvement or nomina-
tion processes.
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peting for selection to E5—E7. It would have extremely limited impacts
on E8 and E9 selections, which are determined primarily by selection
board scores.

After presenting supporting data, we discuss a range of outcomes
that the Air Force could achieve by adopting various standardization
strategies. We recommend that the Air Force leadership implement a
standardization strategy that will produce predictable outcomes that
are consistent with its personnel priorities and policies.
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CHAPTER ONE
Introduction

This monograph is an extension of Air Force Enlisted Force Manage-
ment: System Interactions and Synchronization Strategies (Schiefer et al.,
2007), which discusses policy options that the Air Force employs in
its efforts to manage the active-duty enlisted force. One of the main
messages of the earlier study is that enlisted strength managers need
to better synchronize the three primary control systems that affect the
health of the enlisted force:

* the strength management system, which establishes targets for
total strength, recruiting, retraining, and bonuses

* the manpower system, which sets requirements for each grade and
specialty combination in the form of authorizations

* the enlisted promotion system, which determines the annual
number of selections by grade in the aggregate and in each
specialty.!

The Air Force currently tends to manage these systems in isola-
tion. However, actions taken to control one system often affect another.
For example, the earlier study postulated that the Air Force’s policy of
not standardizing the test scores that are part of the enlisted promo-
tion system might be having adverse impacts on the strength manage-

I In this monograph, aggregate means all specialties considered as a group. Disaggregate

means at the Air Force specialty code (AFSC) level of detail.
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ment system.? In this monograph, we demonstrate that these theoreti-
cal effects are real. We also surface a more pressing issue. We believe
that not standardizing test scores means that the enlisted promotion
system cannot be achieving its primary objective.

The Air Force Cannot Be Achieving Its Primary Enlisted
Promotion Objective

The fundamental principle that governs enlisted promotions today is
stated in Air Force Policy Directive 36-25:

1. The Air Force must be able to identify those people with
the highest potential to fill positions of increased grade and
responsibility.?

The Air Force does not explicitly define what it means by
“highest potential.” Air Force Instruction 36-2502 does specify that

2 Standardizing scores would involve mathematically converting raw scores into ad-
justed scores that have desirable properties (see Chapter Three). For example, testing experts
might wish to standardize test scores so that the score distribution across all test-takers in
every AFSC had the same bell-shaped curve from one year to the next. Standardizing test
scores would not change each individual’s testing rank order within an AFSC relative to
other testers. However, it would usually change the differences between each individual’s
test scores and the scores of other testers. Hence, standardized test scores, when combined
with the points from other factors of the Weighted Airman Promotion System (WAPS, see
Chapter Two), would partially modify the selection list for an AFSC. However, the number
of promotion selections within each AFSC would remain unchanged under the policy of
equal selection opportunity (ESO).

As originally implemented, WAPS test scores were based on a percentile ranking. Hence,
scores ranged from 0 to 100 on both the Promotion Fitness Exam (PFE) and Specialty
Knowledge Test (SKT). Using a percentile ranking was one way to standardize because every
AFSC had approximately the same distribution of test scores. However, because missing one
additional question could substantially change one’s percentile ranking in a large AFSC with
many tie scores, the Air Force started basing test scores on the percentage of correct answers
in 1972. With this change, scores were no longer standardized, and some of the Air Force’s
original promotion equity objectives slipped from reach—although there is no evidence to
suggest that anyone realized at the time that there was a connection between achieving pro-
motion equity and standardizing test scores.

3 U.S. Air Force, 1993, p. 1.
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the Weighted Airman Promotion System (WAPS) is the mechanism
through which the Air Force promotes individuals and that each
AFSC# will have an equal selection opportunity (ESO):>

2.3. SSgt, TSgt, or MSgt Promotions . . . Airmen compete and
test under the Weighted Airman Promotion System (WAPS)
in the Control Air Force Specialty Code (CAFSC) held on the
PECD [promotion eligibility cutoff date] . . .

2.3.1. HQ AFPC/DPPPWM:

2.3.1.1. Makes promotion selections’ using the WAPS and data in
PDS [the Personnel Data System)].

2.3.1.3. Makes promotion selections by computer, applies the
quota equally to each promotion Air Force Specialty Code
(AFSC), and ensures equal selection opportunity (ESO) for all
AFSCs.®

Presumably, WAPS should be designed to promote those with
the highest potential. However, we show that not standardizing the
test scores that are part of WAPS means that the Air Force emphasizes
longevity and specialty knowledge (as measured by testing) differently
across and within specialties when it identifies the highest potential
individuals. Further, we demonstrate that these standards vary ran-
domly over time. Therefore, WAPS is not producing deliberate and
consistent results. Hence, we are not persuaded that the enlisted pro-
motion system is achieving its primary policy objective.

While the impacts of not standardizing test scores are not
common knowledge, there is almost universal agreement that enlisted

4 1In this monograph, AFSC means promote-to AFSC. Members compete for selection in
promote-to AFSCs, which normally correspond to control AFSCs (CAFSCs).

> The ESO policy allows a measured departure from this overall scheme for mission-critical
AFSCs with chronic critical shortages (CCS). These AFSCs realize selection rates that are 1.2
times the rates in other AFSCs. In March 2003, the Air Force enhanced the CCS program
for E8 and E9 cycles by promoting some AFSCs below the AF average to free up selections
for the CCS skills. The Air Force also promotes some to E8 and E9 in CCSs at greater than
1.2 times the Air Force rate.

6 U.S. Air Force, 2002, p. 15.
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promotion-system policies that strive for equity disrupt the disaggre-
gate strength management system. As background material, we discuss
the evolution of the Air Force’s enlisted culture of promotion equity.

The Motivation for Enlisted Promotion Equity

Air Force enlisted promotion policies emphasize equity across AFSCs.
Striving for promotion equity directly magnifies, but may indirectly
mitigate, manning deviations. The Air Force once believed that promo-
tion equity and predictability were the keys to high retention rates and
that good retention was the long-term key to sustaining the enlisted
career force in the aggregate. Hence, promotion equity was intended
to ensure that there was at least an aggregate base of experienced en-
listed members from which to operate. The emphasis on the equity-
predictability-retention relationship can be directly traced to the Total
Objective Plan for Career Airman Personnel (TOPCAP), which the
Air Force implemented in the early 1970s:

1-3 b. A fundamental aim of TOPCAP is to build a career plan
that will influence adequate numbers of airmen to elect career
status.

1-3 d. Airmen desire a high order of stability and consistency in
personnel policies that affect them. Their entitlement to career
visibility and equitable consideration in programs, policies, and
objectives must be recognized and emphasized.

3-6 e. TOPCAP guarantees promotion opportunity to each grade
as follows:

90 percent to staff sergeant

90 percent to technical sergeant

84 percent to master sergeant

75 percent to senior master sergeant
60 percent to chief master sergeant

TOPCAP thus tells the individual airman when he can expect
to be promoted, what his chances of being promoted are, how
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he will be selected, and what the consequences are of not being
promoted.”

TOPCAP’s guarantee of equal promotion opportunity, in the pres-
ence of high year of tenure constraints, meant that promotion timing
had to be the same, or nearly so, for every AFSC.8 It also meant that
the Air Force had to adopt a policy of equal selection opportunity:?

3-7 e. Promotion Management. Current promotion eligibility cri-
teria, except for the grade/skill relationship, will be used in con-
junction with the Weighted Airman Promotion System to select
airmen for promotion. Equal selection opportunity will be pro-
vided each airman through the promotion zones without regard

to AFSC.10

Hall and Nelsen note that, from the outset, the Air Force realized
that ESO would disrupt disaggregate manning:

The basic principle of the TOPCAP promotion plan was to
provide equal selection opportunity for all airmen regardless of
AFSC. This principle also states that the average time for pro-
motion to each grade should be the same for each AFSC. Under
the equal selection concept, which was adopted in July, 1972,
each competing AFSC received an equal percentage of the overall
promotion quota without regard to manning. This represented a

7 U.S. Air Force, 1975, pp- 1-1 to 3-2.

8 High year of tenure (HYT) is a policy that limics the number of years that enlisted mem-
bers can remain in the Air Force as a function of grade. The principal motivations for HY'T
are to keep selection rates higher and phase points lower by separating those who have fallen
behind their peers (phase points are the years of service that members have when they are
promoted).

9 While selection and promotion are often used interchangeably, in this document we use
selection in association with single annual cycles in which individuals compete for advance-
ment in grade. We use promotion in the context of multiple selection cycles. Hence, selection
opportunity means the percent of eligibles who were selected to be advanced in grade during
a single cycle. Promotion opportunity is the probability of being identified for advancement
over a career.

10 U.S. Air Force, 1975. p. 3-7.



6 The Weighted Airman Promotion System: Standardizing Test Scores

major change in promotion philosophy from the previous system
which allocated promotion quotas on the basis of AFSC vacancies
via the promotion management list (PML). As was mentioned
in Chapter III, use of the PML in the airman promotion system
remained an area of criticism after the WAPS implementation.
However, with the adoption of the equal selection concept, this
area of criticism was removed. TOPCAP’s equal selection con-
cept became popular with the enlisted force because no AFSC
was closed for promotion since each AFSC received the same pro-
motion opportunity.

However, since promotions were no longer being made to fill
AFSC grade vacancies, the problem of grade imbalances contin-
ued. This was because equal selection opportunity aggravated
surplus conditions and often did not supply enough promotions
to fill a shortage condition. However, the value of equal selection
opportunity was considered sufficiently great to offset its adverse
effects on grade imbalances. The Air Force’s position was that the
promotion programs should not be used to solve manning imbal-
ances but should be used to advance airmen who demonstrated
potential for increased responsibility by means of objective and
visible systems.!!

To better appreciate the Air Force’s preoccupation with sustaining

the aggregate career force in the mid-1970s, it is helpful to recall that
these were the early years of the all-volunteer force—an untested con-
cept—and that the post-Vietnam drawdown was spawning what would
ultimately become known as the “hollow force.” However, because the
Air Force has experienced a steady decline in its enlisted strength (a
43 percent reduction from 479,585 in 1976 to 273,990 in 2006) and
because the Air Force achieved this reduction primarily by reducing
accessions, experience levels have remained high and aggregate enlisted

retention has not been a chronic issue.

1 Hall and Nelsen, 1980, pp. 70-71.
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The Air Force Has Not Achieved All TOPCAP and
Secondary Promotion Objectives

The Air Force also prescribes secondary objectives for its enlisted pro-
motion system that reflect three of the original TOPCAP promotion
objectives:

The enlisted promotion system supports DoDD 1304.20,
Enlisted Personnel Management System, by helping to provide
a visible, relatively stable career progression opportunity over the
long term; attracting, retaining, and motivating to career service
the kinds and numbers of people the military services need; and
ensuring a reasonably uniform application of the principle of
equal pay for equal work among the military services.!?

While ESO has had the predicted adverse impacts on disaggre-
gate manning, as implemented, it has not achieved all its secondary
and TOPCAP equity objectives. To illustrate one shortfall, the hori-
zontal axis in Figure 1.1 shows the ratio of the sum of the E7, E8,
and E9 inventories to E6s'? by 2-digit, non-tax'* AFSC (see Appendix
B for a list of AFSCs that make up each 2-digit grouping). In some
AFSCs, the inventory in the top three grades is only about 50 percent

12 U.S. Air Force, 2005a, p. 268.

13 In the Air Force, El = airman basic, E2 = airman, E3 = airman first class, E4 = senior
airman, E5 = staff sergeant, E6 = technical sergeant, E7 = master sergeant, E8 = senior master
sergeant, E9 = chief master sergeant. E7s—E9s (top three) are senior noncommissioned officers

(SNCOs).

14 The Air Force uses five characters codes to identify AFSCs. These characters were digits in
the predecessor to the current system, hence the moniker “2-digit.” Today, the first character
may have a value of 1-9 to designate a broad functional category. AFSCs that begin with
8 or 9 designate special-duty and reporting identifiers and are commonly referred to as zax
AFSCs because they draw their inventories from AFSCs that begin with 1 through 7. The
second position is a letter that designates a subgroup of specialties within the broad category.
The third and fifth positions are numbers that identify specific specialties within the second
position subgroup. The fourth position of the AFSC is the skill level (1-level= input, 3-level =
apprentice, 5-level = journeyman, 7-level = craftsman, 9-level = superintendent, and 0-level
= chief enlisted manager.) When an “X” is used as a placeholder, we mean all valid values for
that position in the AFSC designation.
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of the E6 population. In other AFSCs, the ratio is over 100 percent—
reflecting a potential career promotion opportunity advantage. One
would hope that the differences in inventory ratios would be driven
by other programs that compensated for ESO in order to satisfy man-
ning requirements. However, that is not the case. The vertical axis in
Figure 1.1 shows that the top three/E6 requirements ratios range from
about 50 percent to 125 percent. However, the shotgun-blast pattern
in the figure indicates that there is little relationship between require-
ments ratios and inventory ratios. For example, the AFSCs captured by
the oval all have top three/E6 requirements ratios of about 80 percent.
However, the inventory ratios in these AFSCs range from 50 percent to

90 percent. The largest AFSC, Security Forces (3P), had a top three/E6

Figure 1.1
Disparate Seniority Ratios, September 2006
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requirement of 91 percent, but its top three/E6 inventory was only 64
percent.>

While retention differences beyond 20 years of service (YOS)
might account for some of the inventory-to-requirements mismatch, in
this monograph we make the case that not standardizing test scores is
a major contributing factor. Thus, we believe that individuals are much
more likely to achieve top-three status in some AFSCs than in others.

Because the Air Force spends hundreds of millions of dollars per
year for retraining and reenlistment bonuses to counter the negative
disaggregate aspects of ESO, we conclude that adhering to TOPCAP’s
equity philosophy is still very important, if for no other reason than
equity has become a pillar of the enlisted culture. However, the Air
Force does not actually achieve equal promotion opportunity across
AFSCs as prescribed by TOPCAP. Air Force promotion and enlisted
force managers may incorrectly assume that equal selection opportu-
nity during each cycle ultimately yields equal promotion opportunity
over a career. A key point is that the Air Force did not develop WAPS
and the policy of equal selection opportunity in tandem. As this mono-
graph unfolds, it will become clear that there is a subtle disconnect
between the two that would be mitigated by standardizing WAPS test
scores.

There is also a concern about AFSC mix in the pool of future
enlisted leaders. The Air Force fills about 400 strategic enlisted leader-
ship and management positions with individuals who have performed
well in one or more previous jobs as chiefs. Because chiefs face man-
datory retirement at 30 years of service, logic dictates that individuals
who are promoted to E9 with 20 or fewer years of service are better
postured to obtain the experiences they need to fill future strategic
chief vacancies. Figure 1.2 shows that some AFSCs have higher per-
centages of young chiefs. For example, in Comm-Computer Systems
(3C), 12 percent had 20 or fewer years of service in September 20006,
compared to Security Forces (3P) which had only 4 percent. Because
the Air Force does not standardize test scores, the by-AFSC inven-

15 Figure 1.1 captures 88 percent of the top three inventory. The remaining 12 percent are
in small AFSCs or tax AFSCs.
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Figure 1.2
Percentage of Chief Master Sergeants Within an AFSC With 20 or Fewer
Years of Service, September 2006

5
41— —
1c
S 3 [ |
8
[ 2E
S
2 2 |
25
1+ —
2T | (3S| [3P| |3A| [3E| |1IN 3C
0

0 1 2 3 4 5 6 7 8 9 0 1 12
Percent

SOURCE: AFPC’s Interactive Demographic Analysis System (IDEAS).

NOTE: The 13 largest non-tax, 2-digit AFSCs contained 81 percent (1,728/2,142) of the
E9s from non-tax AFSCs and 64 percent (1,728/2,705) of all chiefs. These 13 2-digit
AFSCs are actually made up of 89 5-digit AFSCs.

RAND MG678-1.2

tory of young chiefs varies randomly over time, which may not be con-
sistent with strategic chief master sergeant requirements.

Finally, random variations in the influence of testing and longev-
ity yield unpredictable results that must also be perplexing to many
NCOs who believed they were well postured for promotion, which is
inconsistent with the objective of a visible promotion system.

Organization of the Monograph

Chapter Two supplies background information on WAPS to include a
discussion of the factors that actually drive selection results. Chapter
Three provides background material on test score standardization tech-
niques. It demonstrates that standardization is a common practice, and
it discusses the reasons for standardizing some well-known tests—the
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Scholastic Aptitude Test (SAT), the American College Test (ACT), and
the Armed Services Vocational Aptitude Battery (ASVAB). Chapter
Three also discusses various standardization strategies that would help
achieve specific Air Force objectives. Chapter Four quantifies the rela-
tionships between testing impacts and selection timing, and it demon-
strates the random and inconsistent nature of WAPS criteria. Using the
foundation established in Chapters Two through Four, Chapter Five
details four potentially adverse effects of not standardizing WAPS test
scores. Two of these effects are internal promotion system issues. How-
ever, the other two at times have detrimental impacts on the strength
management system. Finally, Chapter Six presents conclusions and rec-
ommends that the Air Force implement a standardization strategy that
will produce predictable results that are compatible with its objectives.






CHAPTER TWO

The Weighted Airman Promotion System:
Motivation, Mechanics, Reality, and Theory

WAPS is the system that the Air Force uses to promote airmen to the
top five grades within each AFSC, and it is the instrument through
which the Air Force strives to identify individuals who have the high-
est potential.

Shore and Gould provide insight into the motivation for WAPS:

In the middle 1960s, the enlisted promotion system to E4 through
E7 had command-centered promotion boards but no standard
promotion procedures. Promotion eligibles had no understand-
ing of how competitive they were and no one could give them
guidance on how to improve their promotability if they were
not promoted. Airmen dissatisfaction was growing and that dis-
satisfaction was being expressed to the air staff and congress in
increasing volume. Congress was receiving similar mail from the
other services’ personnel but the volume from the Air Force was
the greatest.

During late 1967, congressional hearings on DoD enlisted promo-
tions asked Major General Horace Wade (AF/DPX) penetrating
questions about Air Force enlisted promotions, and he promised
promotion system change. He then tasked the Air Force Human
Resources Laboratory (AFHRL) with developing an objective
and visible enlisted promotion system for E4, E5, E6, and E7s.
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AFHRL convened a panel to identify the relevant factors to
consider, and then sit as a promotion board and rank eligibles
from most to least promotable. “Policy capturing” methods were
then used to mathematically capture the consensus policy of the
board. This resulted in weights which were multiplied times each
promotion factor and those products were summed to provide a
total promotability score. Since that score ranked the candidates
the same as the actual ranks assigned by the board, the board’s
policy had been mathematically captured. With those weights,
additional eligibles could be ranked without the board members
being present and those ranks would be the same that the board
would have given had they been present.

In July 1968, the Secretary of the Air Force approved a change
from a board process for promoting E4 through E7 promotion
eligibles to the weighted factor process if it could be proven that
the system promoted the same airmen as an operational pro-
motion board. This resulted in a 1969 field test of WAPS (the
Weighted Airman Promotion System). The new PFE (promo-
tion fitness exam) tests were taken to the Alaskan Air Command
(AAC) and given to all E4 through E7 promotion eligibles. When
the test scores were available WAPS scores were computed for all
the eligibles and held in confidence. Meanwhile, centralized AAC
promotion boards were convened and used current board proce-
dures and full promotion folders to rank and select candidates
for promotion. Then the AAC board rankings were compared to
the WAPS rankings and the two systems consistently ranked and
identified the same personnel for promotion.

In 1970, the WAPS 6-factor system became operational . . . .!

Since 1970, the Air Force has promoted individuals to E5-E7
using a formula that does not involve inputs from selection boards.

' Shore and Gould, 2004, pp. 2—4.
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Each eligible airman earns a weighted score that is a function of
Enlisted Performance Report (EPR) scores, decorations, score on the
annual Promotion Fitness Exam (PFE), score on the annual Specialty
Knowledge Test (SKT), time in service (T1S), and time in grade (T1G).?
Selection to E8 and E9 has an additional component—a board score.
Each of these factors carries different point values that in 1970 reflected
the importance that board members placed on that factor.

The Air Force revalidated WAPS in 1972, 1977, 1986, and 2004
(Appendix D). “Revalidated” is a bit misleading because each of these
four efforts found that WAPS does not reflect what selection boards
would reward for most grades. The fact that the Air Force did not sub-
sequently alter the WAPS weighting factors suggests a strong aversion
to change despite the system’s prime directive to promote those with
highest potential.

However, WAPS has changed in response to other pressures.
Appendix C documents nine major changes to WAPS over time. It
points out that each individual’s percentile score originally determined
his or her test points. In statistical terms, test points awarded for every
AFSC had the same mean and standard deviation. In lay terms, this
meant that testing had about the same impact in every AFSC. In 1972,
the Air Force changed the method for determining test points to the
percentage of correct responses. This change reduced the impacts of
testing by reducing the ranges of test scores. As we show in this chap-
ter, the change also meant that testing no longer had the same impact
in every AFSC. As our analysis will indicate, these differential impacts
yield consequences.

Table 2.1 lists the current WAPS weighting factors.

2 Enlisted members take tests annually. Test scores from previous years have no impact on
the current year’s selection outcome.
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Table 2.1
Current WAPS Factors

Factor Purpose of Factor Selection to:

Maximum Points

Specialty E4s—-E6s take an SKT annually E5-E7
Knowledge to assess their knowledge
Test (SKT)  about their specialty. For

AFSCs without an SKT, and

for SKT-exempt individuals,

WAPS now doubles PFE

scores.

Promotion  E4s-E6s take the PFE annually E5-E7
Fitness Exam to assess their general

(PFE) knowledge about the Air
Force.
Air Force E7s and E8s take the E8-E9
Supervisory Supervisory Exam annually
Exam to assess their general

knowledge about the Air
Force from management and
leadership perspectives.

TIS Rewards total years of Air E5-E7
Force experience.

TIS Rewards total years of Air E8-E9
Force experience.

TIG Rewards experience in the E5-E9
current grade.

Decorations Rewards outstanding E5-E9
performance that the Air
Force has recognized with
medals (decorations).

100 points based on
percentage of questions
answered correctly.

100 points based on
percentage of questions
answered correctly.

100 points based on
percentage of questions
answered correctly.

Up to 40 points; 2
points for each year

of total active military
service up to 20 years—
1/6 point per month.

Up to 25 points; 1 point
for each year of total
active military service
up to 25 years—1/12
point/month.

Up to 60 points; 1/2
point for each month in
grade up to 10 years

Up to 25 points; each
decoration carries a
point value of 0 to 15.
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Table 2.1—continued

Factor Purpose of Factor Selection to: Maximum Points
EPR scores  Supervisors provide written E5-E9 Up to 135 points;
EPRs (normally, annually) to weight is given only to
document performance. EPRs EPRs rendered in the
also contain an integer score past five years, with less
of 1to 5, with 5 being the weight on older EPRs
best. and more weight on

the most recent.

Board score For each AFSC, a three- E8-E9 270-450 points
member board, composed of
two chief master sergeants
and a colonel who are
subject matter experts,
evaluates each member’s
record of performance to
include the written portions
of EPRs, duty history,
and professional military
education.

SOURCE: U.S. Air Force, 2005a, p. 272-273.

A Fundamental Relationship

One can surmise from Table 2.1 that WAPS allows individuals who
are not strong testers® or who have few EPR or decoration points to
compensate with increased longevity.* It also allows junior airmen who
are extremely proficient testers to compete successfully for selection.
For example, Table 2.2 illustrates that 3P0X1 (Security Forces) E5s
who became E6s in FY06 had a broad range of 6-20 years of service.
Implicitly, the Air Force deemed that all these individuals had approxi-
mately the same potential to serve as E6s.

3 Hereafter, we refer to those who take tests as zesters.

4" In this analysis, we define longevity as the sum of TIS and TIG points.
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Table 2.2

YOS Distribution for E5s
in AFSC 3P0X1 Who
Became E6s in FY06

YOS Number Promoted

6 1
7 24
8 46
9 72
10 67
1" 151
12 153
13 58
14 39
15 14
16 4
17 1
18 1
19 0
20 4

SOURCE: U.S. Air Force,
2006a.

Reality

To truly appreciate the driving forces in the enlisted promotion system,
it is not sufficient to understand the mechanics of Table 2.1, which pre-
scribes only how members earn points. WAPS factors with more points
available do not necessarily play greater roles in determining who the
Air Force promotes. Rather, the factors that have greater variations
in points actually awarded have greater impacts on selection results.
In other terminologies, variation measures range or point spread. For
example, for selection to E7, EPR scores make up to 135 points avail-
able. However, because almost all E6s earn nearly perfect EPR scores,
EPRSs have the smallest point spread of the WAPS factors and the lowest
impacts in determining selection to E7.5

5 Within the Air Force personnel analysis community, it is faitly common knowledge that
WAPS outcomes are driven by the variations in component scores. See Duncan, 1994.
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Figure 2.1 illustrates that for AFSC 2A5X1 (Aerospace Mainte-
nance) on the 05E7 cycle, about 85 percent of E6s earned perfect EPR
scores.® Because EPR scores displayed little variation, perfect EPR scores
made little difference in determining the rank order of those compet-
ing for selection to E7 (we show later that EPR scores play greater roles
in selections to E5 and E6).

To reinforce the concept of variation, imagine an extreme case
where every E6 in an AFSC had a perfect EPR score of 135. If we rank-
ordered those E6s using just their longevity, testing, and decoration

scores, subsequently adding 135 EPR points to every score would not
alter the rank order.” In the case of AFSC 2A5X1 on the 05E7 cycle,

Figure 2.1
Distribution of EPR Scores on 05E7 for 2A5X1
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¢ In the standard notation used to describe an Air Force selection cycle, the first two digits
represent the year and the last two characters are the grade to which members competed for
selection. There is occasionally a fifth character, “A” or “B,” when there are two selection
cycles to the same grade in the same year.

7 We combine PFE and SKT scores to yield a testing score. PFE and SKT also have a posi-
tive correlation.



20 The Weighted Airman Promotion System: Standardizing Test Scores

when we rank-order the 946 eligible E6s based only on decoration,
testing, and longevity points, adding EPR points changes the average
person’s rank order by only 3.0 percentile points.

For AFSC 2A5X1 on the 05E7 cycle, decoration scores, with
fewer points available, had more variation in points awarded than did
EPR scores (Figure 2.2).

For AFSC 2A5X1 on the 05E7 cycle, when we rank-order the
eligible E6s based only on EPR, testing, and longevity points, adding
decoration points changes the average person’s percentile by 5.2 points.
Hence, by this method of estimating the impact of WAPS factors for
this AFSC on this cycle, decorations would have almost twice the influ-
ence on rank order as EPRs.

Figure 2.3 illustrates even greater variation in longevity scores for
AFSC 2A5X1 on the 05E7 cycle.

After we rank-order the eligible E6s based only on EPR, decora-
tion, and testing points, adding longevity points changes the average
person’s percentile by 11.5 points.

Figure 2.2
Distribution of Decoration Scores on 05E7 for AFSC 2A5X1
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Figure 2.3
Distribution of Longevity Scores on 05E7 for AFSC 2A5X1
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The WAPS factor that displayed the greatest variation for AFSC
2A5X1 on the 05E7 cycle was testing (Figure 2.4). After we rank-order
the eligible E6s based only on EPR, decoration, and longevity points,
adding testing points changes the average person’s percentile by 24.3
points, which is over twice the impact of longevity.

Because AFSCs comprise members with different mixes of gen-
eral and specialty knowledge, because tests can vary in difficulty
across AFSCs, and because the Air Force does not standardize test
scores, test-score variation is not the same in every AFSC within
a cycle. In addition, the variation in test scores is generally not the
same within an AFSC over time. Figure 2.5 illustrates the difference
in test score variations for two AFSCs for the 05E7 cycle. For AFSC
3E2X1 (Pavement and Construction Equipment), most of the test
scores ranged between 80 and 160 points—a spread of 80. For AFSC
7S0X1 (Special Investigations), the spread was 70 (90 to 160), with
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Figure 2.4
Distribution of Testing Scores on 05E7 for AFSC 2A5X1
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much greater concentration near the center of that spread. Therefore,
the scores for AFSC 7S0X1 were concentrated in a narrower range with
reduced impacts on selection outcomes, all other things being equal.

These differences in the spread of testing scores could have been
due in part to the basic abilities of the testers in the two AFSCs. Figure
2.6 shows that there were differences in the distribution of Armed
Forces Qualification Test (AFQT) scores of the E6 testers in the two
example AFSC:s for this cycle.® However, the greater dispersion of basic
abilities in AFSC 7S0X1 population would predict a corresponding
greater dispersion of WAPS test scores in that AFSC than the observed
greater concentration relative to AFSC 3E2X1. Hence, more-dominant
factors must have been in play.

8 Testing experts in the Office of the Secretary of Defense (OSD) derive the AFQT score
from a subset of the ASVAB test modules that is primarily related to math and English skills.
An AFQT percentile score represents an individual’s ability relative to the general U.S. youth
population.
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Figure 2.5
Distribution of Testing Scores on 05E7 for AFSCs 3E2X1 and 7S0X1
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Figure 2.6
Distribution of AFQT Scores of 05E7 Testers for AFSCs 3E2X1 and 7S0X1
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Theoretical Impacts of Differences in Variation

For selection to E7, the greatest variation in awarded WAPS points
occurs in test scores. Partially because the Air Force does not standard-
ize test scores across AFSCs, testing does not produce the same selec-
tion impacts in every AFSC. Some might argue that testing differences
across AFSCs are not problematic because members of a given AFSC
only compete among themselves for selection. However, this view
misses the mark. Differences in testing impacts enable some AFSCs
to produce higher top three/EG6 ratios. In Chapter Four, we present
detailed data to support the following serpentine logic trail:

1. Suppose an AFSC has a difficult SKT or a difficult version of the
PFE relative to the quality of its testers. Tests that are more dif-
ficult (to a point) lead to wider ranges of test scores.” Within an
AFSC, this tends to favor good testers by placing more weight
(variation) on testing and less weight on longevity and the other
WAPS factors.

2. Better testers tend to have less TIG. Members with good EPR
scores and more TIG necessarily have histories of poor testing.
Therefore, in AFSCs with difficult tests (and large variations in
test scores), the good (younger) testers are better postured to
overcome the fact that their more-senior competition—which
is composed of poorer testers—have more longevity points.
Hence, in these AFSCs, promoted airmen tend to have less time
in service on average.

3. Consider an AFSC that has an EG6 eligible base that is always
1,000, and suppose that the annual selection rate to E7 is 20
percent. Under ESO, that AFSC would realize 200 selections
to E7 each year. Further suppose that the SKT for that AFSC
is difficult relative to the quality of its testers. Because the range

9 In an extremely simple test, all testers get 100 percent of the questions correct, and there
is no variation in scores. In the most difficult test with multiple-choice questions, all testers
randomly guess, and there is very little variation in test scores. Somewhere between these
extremes, there are sets of questions that good testers can answer but poor testers cannot.
These sets of questions yield the maximum variation in test scores.
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of SKT scores would be large, testing would play a greater role
in the selection outcome, and longevity would play a lesser role.
In this case, suppose that the average phase point to E7 was 14
years.!” These newly promoted E7s would compete on average
for selection to E8 for 12 annual selection cycles before reaching
high year of tenure at 26 years of service. Put another way, there
would be 12 groups of 200 E7s in this AFSC (less losses to attri-
tion and selection). Now, suppose the senior NCOs who develop
the SKT for the same AFSC started writing much easier test
questions. In subsequent administrations of the SKT, the range
of test scores would decrease, testing would have less impact,
and longevity would have a greater impact. Suppose that the
impact was so great that the average phase point increased to 16
years of service. Newly promoted E7s would now compete on
average for selection to E8 for 10 annual selection cycles before
reaching high year of tenure at 26 years of service, and there
would be 10 groups of 200 (less losses to attrition and selection)
E7s in this AFSC.

Since ESO distributes selections to an AFSC based on the size of
its eligible pool, it follows that when an AFSC has a lower phase point
to E7, it is better postured to generate E8s and subsequently E9s (which
also affects AFSC grade manning). This phenomenon may also exist at
lower grades, but strength managers can compensate for its unfavorable
manning impacts. However, strength managers have fewer options for
dealing with E7, E8, and E9 manning deviations.

In practice, it is not easy to observe this theoretical phenomenon
in the personnel data because the Air Force continually makes the fol-
lowing adjustments that affect the strengths of AFSCs:

* Retraining people to move into or out of an AFSC
* Career job reservations
* Selective reenlistment bonuses

10 Average phase point refers to the average years of service that a group has when it reaches
the next grade.
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* Higher selection rates for some chronically undermanned AFSCs

* Differential rates of drawing individuals from AFSCs for special
duties

* 'The widespread practice of combining multiple AFSCs into a
single AFSC at either E8 or E9

* Frequently merging or splitting AFSCs across all grades

e Using tests that are not consistently difficult for every grade
within an AFSC

* Using tests that are not consistently difficult within grades for
every AFSC.

We believe that the large number of options available to enlisted
force managers and the inconsistent difficulty of tests explain why the
issues we raise in this monograph have remained less visible.

Measuring Variation

Despite all the moving parts in the enlisted management system, we
were able to confirm our theory with personnel data. Our first chal-
lenge was to develop an appropriate methodology to quantify the
variation in WAPS components, and we considered four approaches
(described in detail in Appendix E). Using the best of the approaches
(Approach Four"), we show below that testing does not yield the same
relative impacts in every AFSC. In turn, we use this information in
Chapter Four to explain the selection implications for various groups
based on seniority.

E5 WAPS Component Impacts

Figure 2.7 graphically illustrates the results of applying Approach Four
to the 138 AFSCs that had at least 25 eligibles for the 05E5 cycle.

11 For each AFSC, selection cycle, and WAPS factor, Approach Four calculates the aver-
age absolute difference in the number of standard deviations an individual is away from the
mean, after including and excluding the points from each factor.
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Figure 2.7
WAPS Component Impacts, 05E5 Cycle
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For E4s competing to E5, testing had the greatest impact, fol-
lowed by EPRs. For example, the hachured bars indicate that in 41
percent of the AFSCs, testing had a relative impact of 0.6 (rounded).
For two percent of the AFSCs, testing had a relative impact of 0.9
(rounded). Figure 2.7 also illustrates that testing did not have the same
impact for every AFSC. For AFSCs in which testing had the highest
impact, either there was a greater range of test scores or other WAPS
components had smaller-than-average variations.

Figure 2.8 shows that within some AFSCs, testing did not have
consistent impacts over time. For these and other AFSCs, testing
impacts spanned both high and low extremes over the eight E5 cycles
we examined.

In Figure 2.7, the gray bars show that EPRs had the second-
highest impact. For the 05E5 cycle, only 55 percent of E4s had per-
fect EPR scores. Because EPR impacts ranged from 0.2 to 0.6, we
can deduce that members in some AFSCs were more likely to have
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Figure 2.8
Within-AFSC Testing Impacts, E5 Cycles
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perfect EPR scores than those in others. We confirm this in Figure 2.9,
which illustrates that for the 05E5 cycle, 80 percent of testers in 10
AFSCs had perfect EPRs. At the other extreme, only 20 percent of the
members in one AFSC had perfect EPR scores.

The black bars in Figure 2.7 indicate that longevity had slightly
less impact than EPRs. Because longevity did not have the same impact
in every AFSC (ranging from 0.2 to 0.5), we can suspect that the mem-
bers of every AFSC did not possess the same TIS/TIG distributions.
This could have occurred either because of differences in the percent-
age of members who initially enlisted for six years of service, because of
disaggregate accession fluctuations, or because of retraining actions.

The white bars in Figure 2.7 show that decorations had the small-
est impact (0.0-0.2). This was because most E4s had about the same
number of decoration points (E4s are junior and have not had many
opportunities to earn decorations).

To reinforce the preceding discussion, Figure 2.10 plots testing
impacts, as measured in Approach Four, as a function of the standard
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Figure 2.9
Different Rates of Perfect EPR Awards
(138 AFSCs in Cycle 05E5 with at least 25 eligibles)
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Figure 2.10
Testing Impact Versus Standard Deviation of Test Scores
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deviations in test scores for the 98E5 cycle (each diamond represents
an AFSC with at least 25 eligibles). The figure demonstrates that in
general, greater variations in test scores translated into higher testing
impact. However, as we observe for the AFSCs captured by the oval,
there was a substantial range of testing impacts for AFSCs with nearly
the same standard deviations in test scores.!

The vertical variation within the oval could occur only if there
were differential variations in at least one of the other WAPS factors.
To demonstrate that this was the case, Figure 2.11 plots testing impact
versus the ratio of the standard deviation of test scores to the stan-

dard deviation of the total WAPS score for each of the 98E5 AFSCs.

Figure 2.11
Testing Impact Versus Standard Deviation in Test Scores Divided by
Standard Deviation in Total Score, Cycle 98E5
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12 Even for AFSCs not in the oval, at best knowing the standard deviation of test scores
would allow us to predict testing impact for an AFSC within only a 0.3 range.
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The figure indicates that an AFSC’s testing impact is closely related to
its test score variation as a percentage of total WAPS score variation.'?

For the 05E5 cycle, the relative impacts of WAPS factors as mea-
sured by Approach Four actually correspond to available WAPS points.
As we demonstrate below, this relationship does not hold for other
grades.

E6 WAPS Component Impacts
Figure 2.12 shows the distributions of impacts that we derived using
Approach Four for the 143 AFSCs with at least 25 eligibles in the 05E6
cycle. Testing had the highest impact—and the range of impacts was
about the same for 05EG6 cycles as it was for 05E5 cycles.

Figure 2.13 shows that, within some AFSCs, testing was inconsis-
tent and displayed a wide range of impacts over time.

Figure 2.12
WAPS Component Impacts, 05E6 Cycle
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13 Knowing both the standard deviation of an AFSC’s test scores and the standard deviation
of its total WAPS scores, we could now predict testing impact within a 0.2 range, even for
the outliers in Figure 2.10.
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Figure 2.13
Within-AFSC Testing Impacts, E6 Cycles
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A comparison of Figure 2.7 and 2.12 also indicates that longevity
had much greater impact for the 05E6 cycle than it did for the 05E5
cycle. This occurred because E5s tended to have over twice the range of
years of service as E4s (see Figure 2.14).

Compared to the E5 cycle, EPRs had less impact on the E6 cycle
because E5s were more likely than E4s to have perfect EPR scores. For
the 05EG cycle, 67 percent of E5s had perfect EPR scores (compared
with 55 percent of E4s)." Finally, as we would expect, decorations had
a slightly greater impact for E5s because there was a larger variation in
longevity (and hence, in the opportunity to earn decorations). From an
aspiring fast burner’s" perspective, even though a higher percentage of

14 Tn addition, as we noted in Table 2.1, less weight is placed on older EPRs earned by E4s.

15 The term fast burners, in Air Force parlance, refers to those promoted well ahead of their
peers with the same length of service.
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Figure 2.14
Distribution of Years of Service, September 2005
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E5 competitors had more longevity points, it was still possible to out-
pace them with strong test scores.!¢

E7 WAPS Component Impacts

Figure 2.15 shows the distributions of the statistics derived using
Approach Four for 143 AFSCs with at least 25 eligibles in the 05E7
cycle. EPRs had reduced impacts because 84 percent of E6s had perfect
EPR scores. Longevity also had reduced impacts, in part because TIG
points are capped at 60 (10 years TIG) and TIS points are capped at 40
(20 years TIS). Testing had the highest impact for the 05E7 cycle, in

part due to the reduced variations in EPR and longevity scores.

16 Chapter Four shows that the ability to overcome fewer longevity points with strong test-
ing is AFSC-dependent. Good testers who find themselves in AFSCs where it is more dif-
ficult to overcome less longevity have a reduced opportunity for promotion.
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Figure 2.15
WAPS Component Impacts, 05E7 Cycle
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Figures 2.16-2.18 illustrate why testing had the highest impact
for the 05E7 cycle. They plot the distributions of the standard devi-
ations of test scores and total scores for the 05E5-05E7 cycles and
demonstrate the growth of testing variation as percentages of the total
WAPS score variation.

Figures 2.16 and 2.17 indicate similar relationships between the
distributions of test score standard deviations and total score standard
deviations for the 05E5 and 05EG6 cycles. Consistent with these rela-
tionships, we saw in Figures 2.7 and 2.12 that testing had approxi-
mately the same impact.”” However, in Figure 2.18, we see that testing
accounted for almost all the variation in total score standard devia-
tions. This implies that there was a relatively small range in the stan-
dard deviations of the other WAPS components. Consequently, testing

17 Although we do not display the data, the relationships in Figures 2.16-2.18 held for all
the 98-05 cycles.
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Distribution of Standard Deviations of Test and Total Scores, 05E5 Cycle
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Figure 2.17
Distribution of Standard Deviations of Test and Total Scores, 05E6 Cycle
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Figure 2.18
Distribution of Standard Deviations of Test and Total Scores, 05E7 Cycle
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had a much greater impact in the E7 cycles. We also observe in Figure
2.18 that the distribution of the standard deviations for test scores had
a broader range than for the 05E5 and 05E6 cycles.

Finally, Figure 2.19 shows that, within some AFSCs, testing
impacts varied widely over time.

E8 WAPS Component Impacts

There are three major differences in E8 and E9 promotions compared to
E5-E7 promotions. First, SNCOs competing for selection to E8 and E9
meet selection boards that award between 270 and 450 points. Second,
the Air Force Supervisory Exam, which reduces available testing points
to 100, replaces the PFE and SKT. Finally, the maximum number of
TIS points drops to 25. As we would expect, the ranges of testing and
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Figure 2.19
Within-AFSC Testing Impact, E7 Cycles

1.4

1.2

1.0 |—

0.8

0.6 |—

Testing impact

0.4 |—

0.2 |—

0 | | | | | |
98E6  99E6  O00E6  O1E6 0266  O03E6  04E6  OSE6

Cycle

RAND MG678-2.19

longevity points diminish and both play lesser roles in selections to E8
and E9. In Chapter Four, we discuss some of the factors that influence
E8 and E9 board scores.

Figure 2.20 shows the distributions of WAPS component impacts
that we derived using Approach Four for the 99 AFSCs with at least
25 eligibles on the 05E8 cycle. Generally, board scores had the greatest
impact, although the impact was not the same for every AFSC.18

E9 WAPS Component Impacts

Figure 2.21 shows the distributions of statistics derived using Approach
Four for the 26 AFSCs with at least 25 eligibles for the 05E9 cycle.
As with the E8 cycle, board scores dominated. Hence, we can deduce

18 Members of each AFSC meet different boards that are composed of chief master sergeants
and colonels who are subject matter experts. Figure 2.20 suggests that some boards awarded
a greater range of scores than did others and hence had a greater impact on the selection
outcomes.
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Figure 2.20
WAPS Component Impacts, 05E8 Cycle
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Figure 2.21
WAPS Component Impacts, 05E9 Cycle
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from Figures 2.20 and 2.21 that standardizing scores on the Supervi-
sory Exam would have little impact on E8 and E9 selection outcomes
(which we later verify in Figure 5.6).

Chapter Summary

Thus far, we have established that WAPS factors do not have the same
impact on selections to different grades. In addition, they do not have
the same impacts on AFSCs within grades or within AFSCs over time.
We show in Chapters Three and Four that these differences are not
by design. Hence, the random inconsistencies in promotion impacts
make it difficult to assert that people with the highest potential are
consistently selected, as specified in AFPD 36-25. In Chapter Five,
we discuss additional implications of these differences. Our objective
there is to demonstrate that WAPS may be yielding unrecognized and
undesirable results.






CHAPTER THREE
Standardizing Test Scores

Ability and knowledge testing to qualify for advancement opportuni-
ties is not unique to the Air Force. For example, many if not most high
school seniors nationwide take one or more tests to qualify for such
opportunities as admission into colleges or universities or entrance
into the U.S. armed forces. Each enlisted member of the Air Force
has become qualified to join the Air Force in part by taking and scor-
ing well on the Armed Services Vocational Aptitude Battery (ASVAB).
Ability and knowledge testing does not end with high school. Many
occupations require testing to qualify for promotions within organiza-
tions. For example, the City of Los Angeles requires passing ability and
knowledge tests to qualify for higher-level jobs.!

In general, we can categorize tests into two groups—those that
are standardized and those that are not. The Air Force uses nonstan-
dardized raw scores from different forms and administrations of PFEs
and SKTs to determine selection outcomes. In this context, a raw score
is the percentage of questions answered correctly regardless of the form
or administration of the test. By comparison, well-known tests taken
for college admission purposes and even the ASVAB are standardized
tests. In these tests, the converted raw score enables meaningful com-
parisons of different forms and administrations of the test.

This chapter and Appendix I examine the standardization proce-
dures of common tests that have properties and purposes similar to PFEs

and SKTs. We selected the American College Test (ACT) developed

1 Telephone communication with J. Kawai, Los Angeles Fire Department, January, 2006;

Los Angeles, 2006.

41
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by ACT, Inc., the SAT I Reasoning Test developed by the Educational
Testing Service, and the Armed Services Vocational Aptitude Battery
developed by the Defense Manpower Data Center of the Department
of Defense. These tests, like PFEs and SKTs, are primarily multiple-
choice, and all evaluate test takers for advancement opportunities.

What Is Test Standardization?

In the strictest sense, a test is termed standardized if the same score rep-
resents the same level of knowledge and/or ability across multiple appli-
cations and versions or forms of the test. Hence, standardization can
have implications for the design of the test as well as for the method by
which the performance on the test is reported. A standardized test is
designed according to specific design formats. A nonstandardized test
need not abide by stringent design rules, but often does abide by simi-
lar design regularity constraints. A standardized test does not report
performance by the raw score on the test. Rather, the raw score is trans-
formed into a measure of performance through mathematical processes
that make the measure of performance comparable to those of different
administrations and versions of the test. A nonstandardized test simply
uses the number or percentage of correct answers as its performance
measure and no attempt is made to link any aspect of the test to any
other test or version of the test that is used for the same purpose.

Why Standardize?

Standardization makes the scores on different forms or versions of a test
directly comparable. Having comparable measures means that oppor-
tunities can be made equally available to all those who demonstrated
comparable levels of ability.? Therefore, equity of opportunity is the
ultimate reason for standardizing test scores.

2 Performance on a test is often only one of many criteria that determine whether an oppor-
tunity for advancement is actually afforded to candidates. Hence, standardization of test
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Approaches to Standardizing PFE/SKT Scores

The Air Force has avoided the costs associated with standardizing PFEs
and SKTs because it does not have a pressing requirement to com-
pare WAPS test scores over time. Because of concerns about test com-
promise, the Air Force does administer multiple versions of the PFE.?
However, because it does not standardize scores, the Air Force requires
all members of an AFSC to take the same version of the PFE. Hence,
the Air Force can only use multiple versions to deter compromise across
AFSCs, not within AFSCs.

If the Air Force desired to compare scores across test administra-
tions, it would need to embark on a complex path of test score stan-
dardization. Case studies that involve applying various equating meth-
ods to historical data would be one approach to begin the process. For
example, to identify the specific method that would be most applicable
to the Air Force selection tests, the primary characteristics of the Air
Force tests would need to be considered. Trials using different equat-
ing approaches, in case study form, would reveal the adequacies of the
various standardization approaches. The Air Force would also need to
understand the potential racial and gender implications of test score
standardization. A transition plan that addressed the potential impacts
of a different scoring method would also need to be developed. Such
a plan would have to consider the psychological and perceived sensi-
tivities to changing from the familiar and straightforward raw score
method now in use to a method that provides less visibility but is
potentially fairer.

However, because the Air Force does not need to compare test
scores over time, it would not be necessary to employ complex and
costly standardization techniques (detailed in Appendix I). This chap-
ter discusses a less elaborate approach to standardization that would
suffice to address the concerns we raise in this monograph.

scores helps ensure all those of the same ability will qualify for advancements but is most
often not used as the sole determinant of which candidates are actually advanced.

3 We understand from our conversations with test developers at the Occupational Measure-
ment Squadron that the Air Force plans to move back to a single version of the PFE.
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Standardization Mechanics

The Air Force could standardize the raw scores of the individuals within
an AFSC using the following simple equation:

x, =[x, —uy) x (o, 1 o)+ K, (3.1)

where
x = standardized score
X, = raw score
U, = mean (average) of raw scores in the AFSC
O, = desired standard deviation of standardized scores
0, = standard deviation of raw scores in the AFSC
. = desired mean (average) of standardized scores.

When using Equation 3.1, it is not necessary to simultaneously
change both the mean and standard deviation of a set of raw scores.
For example, Figure 3.1 shows the distribution of the raw SKT scores
for AFSCs 3E2X1 (Pavement and Construction Equipment, an AFSC
with high testing impact) and 7S0X1 (Special Investigations, an AFSC
with low testing impact) for the 05E7 cycle. The mean () and stan-
dard deviation (0) for AFSC 3E2X1 were 60.04 and 14.26 and, for
AFSC 7S0X1, 49.35 and 9.33.

If the Air Force wanted the standard deviation for each AFSC’s
SKT scores to be 11.00 without changing mean scores, it would simply
apply Equation 3.1 and set pt_ = u, for each AFSC. Figure 3.2 plots
the results of those transformations for our example.

Currently, raw scores do not communicate to individuals how
well they performed relative to their peers. An individual could score
45 on the SKT one year and 55 the following year, with the 55 actu-
ally representing a poorer performance relative to the competition. To
make scores more meaningful, the Air Force could also use Equation
3.1 to standardize means. Figure 3.3 shows the results of standardizing
both the means and standard deviations of our example AFSCs. In this
case, we arbitrarily set the standardized means to 50 and the standard
deviations to 11. These choices mean that about 95 percent of the indi-
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Figure 3.1
Distributions of Raw SKT Scores for AFSC 3E2X1 and 75S0X1, Cycle 05E7
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Figure 3.2
Distributions of Standardized SKT Scores for AFSCs 3E2X1 and 7S0X1,
O =11, Cycle 05E7
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Figure 3.3
Distributions of Standardized SKT Scores for AFSCs 3E2X1 and 7S0X1,
U =50, O =11, Cycle 05E7
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viduals would have standardized SKT scores in the range (mean + two
standard deviations) or (50 + 22) or (28 — 72). With a standardized
mean of 50, an individual who scored a standardized score of 55 would
know that his/her score was slightly above average. (Enlisted members
currently receive feedback about their testing performances relative to
the competition through their Promotion Score Notices and published
averages for selects and non-selects.)

An Alternative Approach to Standardization

If the Air Force is not open to mechanically standardizing scores, the
experts who develop the PFEs and SKTs at the Air Force Occupa-
tional Measurement Squadron indicate that, by exercising more con-
trol during the test development phase, they could influence the means
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and standard deviations of test scores.* This would offer an indirect
approach to standardization. However, such an approach would be
more expensive and less precise than applying Equation 3.1.

Disclaimer

Using Equation 3.1 would only allow the Air Force to convey to indi-
viduals through a standardized score where they stood relative to the
competition tested in a particular selection cycle. However, this simple
approach would not measure trends in absolute abilities over time.

4 Currently, the Occupation Measurement Squadron periodically assembles subject matter
experts from across the Air Force to develop questions for the SKTs. There is little control
over whether or not these experts develop easy or difficult tests. Hence, testing impacts vary
randomly depending upon the inclinations of the test development teams.






CHAPTER FOUR

Testing Impact and Selection Timing

In Chapter Two, we established that WAPS factors do not yield the
same impacts on selections to different grades; do not have the same
impacts on AFSCs within grades; and do not produce the same impacts
within AFSCs over time. In this chapter, we discuss the relationships
between testing impacts and selection timing. This will lay the ground-
work for Chapter Five, which explains the linkage between selection
timing and potentially undesirable results.

Selections to E2-E4

In the enlisted force, selection to E2 through E4 is on a fully quali-
fied basis and is primarily a function of time (Table 4.1). The Air Force
promotes 15 percent early to E4 based on performance.! In addition
to meeting these longevity milestones, members must satisfy perfor-
mance requirements. There are also a number of avenues for acceler-
ated selections.?

Fixed phase points to E4 provide financial predictability to young
airmen who are making car payments or planning to start fami-

! Commanders also delay promotions for a small percentage of airmen with disciplinary or

low-performance issues.

2 Under certain conditions, the Air Force grants accelerated promotion in some AFSCs, for
ex-service academy cadets, for college semester hours completed, for high school ROTC, for
Civil Air Patrol achievements, for scouting achievements, and so forth.

49
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Table 4.1
Typical Phase Points to E2-E4
Four-Year Enlistee Six-Year Enlistee
To E2 6 months of service  Not applicable
To E3 16 months of service  Completion of basic military training,

usually at six weeks of service

To E4 36 months of service  29.5 months of service

SOURCE: U.S. Air Force, 2002.

lies. They also eliminate the requirement to develop and administer
selection tests for a large segment of the enlisted force.?

Selections to E5

Many factors influence an individual’s opportunity for selection to E5.
We demonstrate below that the impact of testing in an AFSC is one of
those factors. Because we cannot graphically isolate the true impacts
of testing, we also discuss our regression models that relate selection
rates for junior through senior E4s to multiple factors.* Our objective

3 Fixed phase points to E4, under current accession policy, mean that force managers
cannot simultaneously achieve 100 percent 5-level and E5 manning. This statement may
cause some to take notice, but the explanation is straightforward. First, over 90 percent of
5-levels are either E4s or E5s. This means that if force managers are to satisfy 5-level man-
ning requirements, they must be able to control the sum of the E4 and E5 inventory. Force
managers can, and do, control the number of E5s by promoting enough E4s to fill E5 vacan-
cies. However, force managers cannot control the number of E4s. E4 losses are driven in
large part by selections to E5. However, the E4 grade is unique because its losses cannot be
replaced by promoting E3s—because phase points are fixed to E4. Therefore, force manag-
ers are unable to control E4 gains, which are functions of fluctuating accessions in previous
years, first-term attrition, and the mix of 4- and 6-year of service accessions. Because force
managers cannot control the number of E4s, they cannot control 5-level manning (and
simultaneously keep aggregate E5 manning at 100 percent). It is interesting to note that
when WAPS was originated in 1970, selection to E4 was part of WAPS, which permitted
force managers to better control skill-level manning by varying E4 selection rates. However,
force managers lost that flexibility in 1971 when the Air Force fixed phase points to E4.

4 We initially developed models to predict phase points. However, these models had little
power because phase points, particularly to higher grades, are influenced by past force man-
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is to demonstrate that, all other things being equal, the Air Force is
more likely to promote junior E4s from AFSCs in which testing has
greater impacts than their contemporaries from AFSCs with lower test-
ing impacts. If this is the case, the Air Force is not applying the same
standards to identify the most-qualified personnel in each AFSC.

Figure 4.1 shows the extraordinary range of selection rates that
individuals with four years TIS realized in each AFSC in the 05E5
cycle. At one extreme, two AFSCs realized selection rates of 18 per-
cent (rounded). At the other extreme, two AFSCs had selection rates of
48 percent. This differential emphasis on experience further highlights
the random fluctuations within the enlisted promotion system. In this
chapter, we show that the majority of this gap is due to differences in
testing impacts, which the Air Force could control by standardizing
test scores.

Figure 4.1
Selection Rates, Four Years TIS, Cycle 05E5
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agement decisions and randomly changing WAPS component impacts. By focusing on single
cycle selection rates, we eliminated the daunting prospect of sorting out force management
and WAPS impacts and interactions over the past 30 years.
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To understand the reasons for the range of selection rates in Figure

4.1, we first developed a graphical approach.

A Univariate Perspective of Selections to E5

Our objective in this section is to demonstrate visually that testing
does not yield the same timing impact for every AFSC in E5 selection
cycles. In Appendix F we demonstrate this phenomenon mathemati-
cally, but that discussion may be less intuitive to those who are not
familiar with linear regression.

In this and the corresponding analyses for selection to grades E6
and E7, we did not use every AFSC. First, we eliminated all special-
duty AFSCs because the individuals in those AFSCs are nonhomoge-
nous cross-flows from many different AFSCs. We also eliminated small
AFSCs that had fewer than 25 eligibles in a selection cycle.> After these
adjustments, 132 AFSCs remained in our analysis of the 05E5 cycle.

Figure 4.2 plots the 05E5 selection rates for those with four
through seven years TIS (rounded, as of the last month of the selection
cycle) as a function of each AFSC’s testing impact (using Approach
Four, Chapter Two). To dampen fluctuations, we first ordered the
AFSCs by increasing testing impact and then calculated moving aver-
ages. Each point in Figure 4.2 is a moving average that represents the
pooled selection rate for all the eligibles in 20 AFSCs.6 For example, the
extreme left point for those with four years T1IS indicates that the 05E5
pooled selection rate was 30.3 percent.” The second point from the left
removes individuals from one AFSC and adds those from another to
yield a moving average selection rate of 29.7 percent.

Figure 4.2 indicates that for E4s with four years TIS, the selec-
tion rates in AFSCs in which testing had the highest impact were about

5> 'There is nothing profound about our choice of 25. Because we subsequently consider the
number of eligibles by time in service, including small AFSCs would yield many AFSC/TIS
combinations with no eligibles.

6 We did not calculate the average of 20 selection rates because many small AFSCs had a
selection rate of 0 (e.g., none selected out of two eligible with TIS = 4). Averaging rates would
have given disproportional weight to small AFSCs.

7 We did not include a scale for the horizontal axis in Figure 4.2 because it represents an
ordinal ranking.
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Figure 4.2
Selection Rate Versus Testing Impact, 05E5 Cycle, 20 AFSC Moving Average
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eight percentage points higher (38 percent) than for E4s from AFSCs
in which testing had the lowest impact (30 percent). By restricting the
population to the junior E4s competing for E5, Figure 4.2 tends to
compare E4s with very similar WAPS longevity points.

The group with seven years TIS is not as homogenous as the group
with four years TIS because it is disproportionately missing previously
promoted good testers from the AFSCs with high testing impacts. In
the 20 AFSCs for which testing carried the lowest impact, those in the
seven years T1S group had a selection rate of 57 percent.® These indi-
viduals, with the help of about 20 additional longevity points, were able
to outpace the junior E4s in their AFSCs by 27 percentage points. In
sharp contrast, in AFSCs with the highest testing impact, the promo-
tion rate for E4s with seven years TIS was only five percentage points
higher than for those with four years TIS.

8 For each AFSC within a grade/cycle combination, testing impact is the same for members
with greater and lesser TIS.
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To complete the picture, Figure 4.2 also includes the groups with
five and six years TIS, which fared as we would anticipate. Figure 4.3
displays the selection rates by TIS for the E4s in the extreme left and
right groups of 20 AFSCs in Figure 4.2. For the 20 AFSCs in which
testing had the highest impact, additional longevity points produced
modest effects when compared with the AFSCs in which testing had
the lowest impact.

A Multivariate Perspective of Selections to E5
To this point, we pooled E4s from 20 AFSCs and used moving aver-
ages to develop a sense for the impact of differential testing variations
on an E5 cycle. Had we plotted selection rates for individual AFSCs
instead of using moving averages, the TIS = 4 curve in Figure 4.2
would have looked like Figure 4.4.

The fluctuations in Figure 4.4 indicate that factors in addition to
testing impact influenced 05E5 selection rates. To determine the true
impact of testing, we needed to account for those factors.

Figure 4.3
Selection Rate Versus Highest and Lowest Testing Impact, 05E5 Cycle
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Figure 4.4
Selection Rate Versus Testing Impact, TIS=4, 05E5 Cycle
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Because so many variables might potentially influence enlisted
selections, we could not isolate the impacts of testing without the aid
of mathematical models. In Appendix F, we discuss four multivariate
linear regression models that relate selection rates (our dependent or
response variable) for junior through senior E4s (those with four, five,
six, and seven years T1S) to these variables.

Figure 4.5 plots modeled selection rates, all other things being
equal, for E4s in AFSCs with the highest and lowest testing impacts.
It uses average values for EPR, decorations, and longevity impacts for
non-CCS AFSCs.?

Figure 4.5 is revealing. It indicates that testing did not play a con-
sistent role across AFSCs when the Air Force selected its most qualified
personnel (except for those with six years of service). For AFSCs with
the lowest testing impact, it also shows that modeled selection rates

9 CCS stands for chronic critical shortage.
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Figure 4.5
Selection Rate Versus Highest and Lowest Testing Impact, 05E5 Cycle
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increased with increasing longevity and that the Air Force promoted
senior E4s at twice the rate of junior E4s. Conversely, for those in
AFSCs with the highest testing impacts, additional longevity points
were insufficient to allow senior E4s to compete successfully with
junior E4s.

Selections to E6

As with selections to E5, multiple factors influence an individual’s
opportunity for selection to E6. In this section, we parallel our E5 anal-
ysis. Again, our objective is to demonstrate that, all other things being
equal, the Air Force promotes junior ESs from AFSCs in which testing
has a greater impact at higher rates than it does their contemporaries
in AFSCs with lower testing impacts. If true, this would mean that the
Air Force cannot be achieving its primary promotion objective.

The horizontal axis in Figure 4.6 shows the range of selection
rates (rounded to the nearest 3 percent) that fast burners with seven or
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Figure 4.6
05E6 Selection Rates, AFSCs with at Least 25 Eligibles with TIS <7
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fewer years TIS realized in each AFSC in the 05E6 cycle. At one
extreme, eight AFSCs saw selection rates of 0 percent (rounded). At the
other extreme, the Air Force promoted fast burners in three AFSCs at
a 12 percent rate.

A Univariate Perspective of Selections to E6
Figure 4.7 plots the 05EG selection rates for those with eight, ten,
twelve, and fourteen years TIS as a function of testing impact. To
dampen fluctuations, each point in Figure 4.7 is a moving average that
represents the pooled selection rate for all the eligibles in 20 AFSCs.
Figure 4.7 indicates that for E5s with eight years TIS, the Air
Force promoted those from AFSCs in which testing had the highest
impact at almost four times the rate (13.3 percent) as ESs from AFSCs
in which testing had the lowest impact (3.6 percent). For the poorer tes-
ters with 14 years TIS, the Air Force promoted individuals in AFSCs
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Figure 4.7
Selection Rate Versus Testing Impact, 8, 10, 12, and 14 Years TIS, 05E6
Cycle, 20-AFSC Moving Average
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that had the highest testing impact about 20 percentage points lower
than those in AFSCs with the lowest testing impact.

Figure 4.8 captures the selection rates by TIS for the extreme left
and right groups in Figure 4.7. For E5s with less than 12 years T1S, the
Air Force promoted those in AFSCs with the highest testing impact
about 10 points higher than their contemporaries. Beyond 12 years
TIS, the Air Force promoted those in AFSCs with the lowest testing
impact at higher rates.

A Multivariate Perspective of Selections to E6

Had we not used moving averages, the TIS = 8 curve in Figure 4.7
would have looked like Figure 4.9. The fluctuations in Figure 4.9 indi-
cate that factors in addition to variations in testing influenced 05EG
selection rates. As we did in our E5 analysis, we developed models to
help us isolate and quantify the true impact of variations in test scores.
We developed five models to predict selection to E6 as a function of
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Figure 4.8
Selection Rate Versus Highest and Lowest Testing Impact, 05E6 Cycle
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Figure 4.9
Selection Rate Versus Testing Impact, 05E6 Cycle
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TIS—fast burners (FB), those who were one or two years more senior
than fast burners (FB+1+2), etc. See Appendix G for details. Figure
4.10 plots modeled selection rates to E6 in AFSCs with the highest
and lowest testing impacts, all other things being equal. It uses aver-
age values for EPR, decorations, and longevity impacts for non-CCS
AFSCs.

Figure 4.10 is telling. For AFSCs with the lowest testing impact,
it indicates that selection rates increased with increasing longevity and
that selection rates for senior ESs were almost 50 points higher than
for junior E5s. In sharp contrast, for those in AFSCs with the highest
testing impact, additional longevity points resulted in only a 20-point
advantage for senior E5s.

Selections to E7

There are also multiple factors that influence an individual’s oppor-
tunity for selection to E7. In this section, we parallel our E5 and E6

Figure 4.10
Selection Rate Versus High and Low Testing Impact, 05E6 Cycle
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analyses. Again, our objective is to demonstrate that, all other things
being equal, the Air Force is more likely to promote junior E6s from
AFSCs in which testing has greater impacts than their contemporaries
in AFSCs with lower testing impacts.

Figure 4.11 shows the range of selection rates that individuals
with 14 or fewer years T1S realized in each AFSC in the 05E7 cycle. At
one extreme, the E6s in four AFSCs realized selection rates of 15 per-
cent (rounded). At the other extreme, technical sergeants in one AFSC
had a selection rate of 33 percent.

A Univariate Perspective of Selections to E7
Figure 4.12 plots the 05E7 moving average selection rates for three
groups of E6s as a function of testing impact.

Figure 4.11
05E7 Selection Rates, AFSCs with at Least 25 Eligibles with TIS Less Than or
Equal to 14
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Figure 4.12
05E7 Selection Rate Versus Testing Impact, 20-AFSC Moving Average
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Figure 4.12 indicates that for E6s with 15 years TIS or less, the
Air Force promoted those in AFSCs with the highest testing impact
about 10 percentage points higher than their contemporaries in AFSCs
with the lowest testing impact.

The 1618 years TIS group was not as homogenous as the group
that had 15 years TIS or less, because it was disproportionately missing
good testers from the AFSCs with the highest testing impact (the miss-
ing EGs were already promoted to E7 at disproportionately higher rates
when they had 15 years TIS or less). As a result, for the 16-18 years
T1IS group, we only saw about a two-percentage-point difference (= 28
percent — 26 percent) between the selection rates of AFSCs with the
highest and lowest testing impacts.

The group with 19 years TIS or more was even less homogenous
than the 16-18 years T1IS group. For the former, the disproportionately
better testers in the AFSCs on the left side of the figure closed the selec-
tion rate gap with the poorer testers on the right side.
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For the AFSCs on the left, other factors, particularly longevity,
had relatively more impact. Hence, on the left, the group with 19 years
TIS or more had a higher selection rate than the groups with 16-18
years TIS and with 15 years TIS or less. On the right side of Figure
4.12, the good testers in the group with 15 years TIS or less outpaced
the more senior, but poorer, testers in the group with 19 years TIS or
more.

Had we not used moving averages, the 15-years-or-less T1IS line in
Figure 4.12 would have looked like Figure 4.13. Parallel to our analyses
of selections to grades E5 and E6, we developed models to help us iso-
late and quantify the true impact of variations in test scores.

A Multivariate Perspective of Selections to E7
We developed four multivariate linear regression models to predict
selections to E7 as functions of TIS and other factors (Appendix H).

Figure 4.13
05E7 Selection Rate Versus Testing Impact, TIS Less Than or Equal to 15
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Figure 4.14 plots modeled selection rates for E6s in AFSCs with
the highest and lowest testing impacts. It uses average values for EPR,
decorations, and longevity impacts for non-CCS AFSCs.

For AFSCs with the lowest testing impacts, Figure 4.14 shows
that selection rates increased with increasing longevity and that the Air
Force promoted senior E6s at almost four times the rate of fast burn-
ers. However, for those in AFSCs with highest testing impacts, the Air
Force selected fast burners at higher rates than it did senior E6s who
averaged in excess of 20 additional longevity points.

Selections to E8

We have shown that the Air Force tends to accelerate selections to E5—
E7 for junior members in AFSCs or grades that have greater testing
impacts. In the following analysis, we show that E8 selection boards do
not subsequently penalize junior E7s because they are inexperienced.

Figure 4.14
Modeled Selection Rate Versus Testing Impact, 05E7 Cycle
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E8 Selection Factors
We saw in Figure 2.20 that board scores have, by far, the highest impact
on E8 cycles. This happens because smaller ranges of testing and lon-
gevity points are available; because there is very little variation in EPR
scores; and because a range of 180 board score points is available (from
a minimum of 270 to a maximum of 450) and boards tend to award
the entire range of points available to them.

Since selection rates to E8 tend to be 10 percent or lower, selection
to E8 is highly dependent on earning a high board score. Figure 4.15
shows selection rates by board score deciles for the 98E8—05E8 cycles.
Opver this period, those with board scores in the top ten percent within
their AFSCs had a selection rate of 63 percent. In sharp contrast, those
with board scores in the bottom 50 percent realized virtually no selec-
tions. Therefore, gaining insight into who garners top board scores is
one key to understanding E8 selections.

Figure 4.15
E8 Selection Rates Versus Board Score Deciles
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Figure 4.16 shows the relationship between top board scores and
time in service. For the 98E8—05E8 cycles, 25 percent of the E7s com-
peting with 14 years TIS or less had board scores in the top 10 percent.
At the other extreme, fewer than 5 percent of those with 26 or more
years TIS earned top board scores.!

Multiple factors influence board scores. The annual perfor-
mance reports that E7s—E9s receive may be signed, based on perfor-
mance, by an individual’s senior rater, deputy senior rater, or less than
a deputy senior rater. Endorsements by senior raters send strong sig-
nals to selection boards that the individuals in question are exceptional
performers.

Figure 4.16
Top Board Scores Versus Time in Service
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10 e do not conclude that there is a cause-and-effect relationship between TIS and board
scores. However, it does not appear that boards penalize individuals for having too little

TIS.
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There is a strong positive relationship between E8 and E9 board
scores and the number of consecutive senior rater endorsements.!!
Finally, it is common knowledge within the senior officer and senior
NCO ranks that board scores are also related to consistent, compelling
stratification in the written portions of EPRs.!2

Selections to E9

Figure 4.17 shows selection rates by board-score deciles for the 98E9—
05E9 cycles. Over this period, those with board scores in the top 20

Figure 4.17
E9 Selection Rates Versus Board Score Deciles
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11" See Moore, 1998, p. 2.

12 Stratification compares an individual to his/her immediate peers. For example, “#1 of 151
E7s in the wing” would be strong stratification. “#2 of 7 senior NCOs in the branch” is less
compelling
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percent in their AFSCs had a selection rate of 72 percent. In sharp con-
trast, those with board scores in the bottom 50 percent realized a selec-
tion rate of 1 percent. Therefore, gaining insight into which E8s receive
top board scores is a key to understanding E9 selections.

Figure 4.18 shows the correlation between top board scores and
time in service. For the 98E9-05E9 cycles, 48 percent of those com-
peting with 17 years TIS or less received board scores that were in the
top 20 percent in their AFSCs. At the other extreme, only 13 percent
of those with 27 or more years TIS earned board scores in the top 20
percent.

Chapter Summary

In this chapter, we have demonstrated graphically and with models
that junior E4s—E6s tend to get selected at higher rates when they are

Figure 4.18
E9 Board Scores in Top 20 Percent Versus TIS
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in AFSCs that have higher testing impacts. E8 and E9 selection boards
do not subsequently penalize junior E7s and E8s who were able to
progress rapidly through the enlisted ranks.






CHAPTER FIVE

Effects

This chapter builds on Chapter Four, which established that differ-
ences in testing impacts explain differences in selection rates within
year groups, especially to the grades of E5—E7. In addition to our con-
cerns about achieving AFPD 36-25 objectives, we also believe that the
differences in testing impact across AFSCs produce forcewide effects
that the Air Force needs to recognize and potentially manage. We show
that the policy of not standardizing test scores influences senior NCO
manning. In turn, this influences the Air Force’s candidate pool for
nominative and commander-involvement chief master sergeant posi-
tions. Finally, it also means that equally experienced individuals in dif-
ferent AFSCs do not have the same opportunity to achieve senior NCO
status, which violates the intent of those who designed the enlisted pro-
motion system.

Inconsistent and Random Selection Standards

We demonstrated in Chapter Four that the Air Force promotes fast
burners earlier in some AFSCs because of differences in testing impacts.
Unintentionally applying different selection standards that randomly
vary over time means that the Air Force cannot know if it is selecting

the most qualified people, especially to the grades of E5—E7.
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Senior NCO (E7-E9) Manning

Suppose two AFSCs have the same number of E6 authorizations and
that force managers consistently achieve 100 percent E6 manning for
both. Under ESO, both would generate about the same number of E7
selections annually. We know from Figure 2.15 that the two AFSCs
would very likely have WAPS tests with different impacts on selection
outcomes; in this section, we assume that they are different. We know
from Chapter Four that, all other things being equal, the AFSC with
the greater testing impact will produce younger E7s. In turn, we know
that the AFSC with the earlier phase point will also produce more
E7s—E9s because these senior NCOs are able to serve for longer periods
before reaching mandatory retirement milestones. The ability to serve
longer produces a disproportionately larger base of eligibles, who then
reap a larger share of available selections under ESO.

As we debated this notion internally, we questioned whether
an AFSC could consistently sustain lower phase points to any grade.
Some members of the team postulated that, because WAPS awards
individuals additional points for seniority, it might be self-correcting.
The thought was that, even if testing in an AFSC had a large impact
that kept phase points low initially, the numbers of senior E6s in the
AFSC would grow and the Air Force would eventually promote them.
In turn, their seniority would increase phase points. Because of the
dynamic nature of this hypothesis, we turned to simulation.

Our simulations did reveal that phase points do initially oscil-
late. However, as we let our simulated systems reach a steady state,
we observed the results that we predicted. Figure 5.1 plots the ratio
of an AFSC’s E7s through E9s to its E6s against the standard devia-
tion of test scores (PFE + SKT) for selection to E7, all other things
being equal. The figure implies that a fixed number of E6s produces
increasing numbers of senior NCOs as the variance of its test scores
increases.

While our simulations produced about the same range of ratios
that we saw in Figure 1.2, the magnitudes of our ratios are greater.
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Figure 5.1
Simulation Results
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We attribute these differences to the fact that our simulation did not
migrate individuals out of their AFSCs into tax AFSCs.

Depending upon an AFSC’s requirements in the top three grades,
producing larger or smaller top three inventories is not necessarily bad.
However, because the Air Force does not standardize scores, testing
variations currently produce random manning effects.

Unequal Opportunities to Make E8 and E9

From the perspective of individuals, Figure 5.1 also means that mem-
bers of AFSCs with greater testing impacts have better chances of
making E8 and E9. This is not consistent with the Air Force’s policy
of equal promotion opportunity, which the Air Force first embraced

through TOPCAP.
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Disproportionate Selectivity for E9 Nominative and
Commander-Involvement Positions

Because the policy of not standardizing test scores produces differences
in selection timing for AFSCs, we believe that chief master sergeants
from some AFSCs have a reduced opportunity to hold strategic E9
jobs.

The Air Force uses either nomination or commander-involve-
ment processes to identify chief master sergeants to fill about 400 posi-
tions with strategic leadership or management responsibilities." Typi-
cally, the Air Force fills these positions with chiefs who have performed
well in previous jobs as chiefs. However, filling multiple jobs as a chief
before reaching mandatory retirement at 30 years of service dictates
that some individuals make E9 at 20 years of service or sooner. In turn,
this requires that the Air Force promote some individuals to E8, E7,
EG, and E5 well ahead of their peers. For example, Figure 5.2 shows

Figure 5.2
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I An example of a strategic chief job is MAJCOM Command Chief.
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the distribution of phase points to E7 for chiefs who recently served in
strategic E9 jobs. The Air Force promoted the majority of these chiefs
(84 percent) to E7 with 14 or fewer years of service.

Figure 5.3 shows that these chiefs became E7s primarily in the
first half of the 1990s. In contrast, during this same period, the Air
Force average phase point to E7 was about 16 years of service (Figure
5.4). Hence, the Air Force promoted almost all chiefs filling nomi-
native or commander-involvement positions to E7 at least two years
ahead of the average, and it promoted over half of them four or more
years before their contemporaries.

Tying these facts to the discussion of differential testing impacts,
we can conclude that, by promoting fast-burner E6s later when they
are in AFSCs that have lower testing impacts, the Air Force restricts
its pool of candidates to fill future strategic chief positions. We believe
that differences in testing impacts explain Figure 1.2, which shows
that at the 2-digit level, AFSCs have wide variations in percentages of

Figure 5.3
Date of Rank to E7 for Recent Strategic Chiefs
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Figure 5.4
Average Phase Points to E7 by Fiscal Year

18.0

175 = — —

17.0 |-

16.5

16.0 |- — ]

15.5 |-

Years of service

15.0 |-

14.5 H-

14.0

75 80 85 920 95 00
Fiscal year

SOURCE: Derived from AFPC military personnel data system.

RAND MG678-5.4

E9s with 20 or fewer years of service. This situation may not be in the
Air Force’s best interest.>

Standardization Strategies

In Figures 3.2 and 3.3, we transformed raw scores into standardized
scores that had standard deviations of 11. In practice, the Air Force
could regulate the impact of testing by judiciously selecting the vari-
ances of standardized scores. To establish standard deviations, the Air
Force would need to examine its priorities. The first question is whether
achieving promotion equity (as opposed to selection equity) is a pri-

2 Unpublished RAND survey results indicate that 63 percent of commander-involvement
and nominative chief positions require experience in a specific AFSC (or set of AFSCs). For
the remaining 37 percent, one must wonder if Air Force leadership is not better served by
multiple functional perspectives. There should also be motivational benefits when young
airmen in an AFSC observe one of their own people filling a strategic chief position.



Effects 77

mary objective. If it is, the variation in standardized scores should be
the same for every AFSC. Making all standard deviations equal would
be computationally trivial. In addition, it would greatly reduce, but not
eliminate, the differences in testing impact across AFSCs. As we saw in
previous chapters, testing impact is also a function of the variations in
the other WAPS factors. If the Air Force wished to adopt a standard-
ization approach to equate testing impacts, it would be possible to tune
the variance in each AFSC’s standardized scores so that testing had the
same impact in every AFSC.

It might be the case that satistying authorizations is more impor-
tant to the Air Force than achieving promotion equity. By deliberately
calibrating the variances of standardized scores (and the impact of test-
ing), the Air Force could influence the number of senior NCOs in each
AFSC.

The Air Force could also use test score standardization to regulate
the numbers it promotes to chief master sergeant before 20 years of
service. In turn, this would control the eventual number of candidates
for nominative and commander-involvement positions. Using current
retention and selection rates, Figure 5.5 shows our simulation results
that estimate the relationship between the standard deviation of test
scores and the percentage of E9s with 20 or fewer years of service.?
Because loss rates, selection rates, and phase points are dynamic, ana-
lysts would periodically need to recalculate the desired standard devia-
tions for AFSCs and grades.

The simulated results illustrated in Figure 5.5 reflect higher per-
centages of deep-selected E9s than we observed in the data (see Figure
1.2).4 The Air Force’s enlisted assignment system tends to reduce the
number of deep-selects in AFSCs because of the requirement to assign
individuals to tax AFSCs. To the extent that any deep-selects retrain
into tax AFSCs, the losing AFSCs will reflect lower percentages of
deep-selects. The Air Force Personnel Center, when it identifies indi-

3 We ran entity level simulations. The attributes of our system and the individuals in our
simulations mirrored reality in 2005. Our simulations accounted for key personnel manage-
ment policies, e.g., HYT.

4 Deep-selected individuals have phase points (to chief in this case) well below average.
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Figure 5.5

Relationship Between Standard Deviation of Test Scores and
Deep-Selected E9s
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viduals for tax assignments, could also be disproportionately tapping
overmanned AFSCs. Again, our simulation results indicate what would
occur in an environment without tax assignments. The main message
from Figure 5.5 is that there is a positive relationship between the stan-
dard deviations of test scores and the percentage of an AFSC’s E9s who
are deep-selects. Therefore, there is a positive relationship between the
standard deviations of test scores and the opportunity for chiefs in an
AFSC to serve in strategic positions.

While African-Americans tend to get selected at about average
rates, their phase points to ES—E9 generally average about six to 12
months greater than the Air Force mean. This is because their PFE
and SKT scores tend to be below average, and this can be tied to lower
AFQT scores. African-Americans are also overrepresented in some
AFSCs.5 To the extent that African-Americans or any other group with

5> Fuller, 2001.
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lower test scores are in AFSCs that have higher testing impacts, phase
point differences are magnified. Conversely, where testing has lower
impacts, phase point differences are reduced. Hence, when selecting a
standardization strategy, the Air Force might wish to be mindful of the
implications for minorities.

Transition Issues

If the Air Force were to standardize test scores, it would need to con-
sider implementation timing. One option would be to standardize test-
ing scores in a single selection cycle. Figure 5.6 shows what might have
happened if the Air Force had adopted this implementation approach
for the 05SE5—05E9 cycles, and it assumes that achieving promotion
equity is the objective.

The analysis behind Figure 5.6 assumes that the standard devia-
tion of PFE and SKT scores for each AFSC/grade should equal the stan-
dard deviation of scores for all testers combined. Thus, this assumption
draws AFSCs with very high and very low weights toward the center.
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Figure 5.6
Potential Single-Cycle Impact of Standardization on Individuals
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Each bar in Figure 5.6 shows the percentage of actual selects who
would have still been selected in that cycle using test scores standard-
ized in this way. Overall, about 75 percent of the E5S—E7 selects would
have remained unchanged.® At the AFSC level of detail, on the 05E5
cycle, the AFSC that would have experienced the greatest standardiza-
tion impact would have been AFSC 3P0X1, Security Forces. In this
example, 43 percent of those actually selected would have been selected
the first year of standardization. Security Forces would have also been
the most heavily affected AFSC on the 05EG cycle, with 34 percent
of the actual selects also being selected using standardized scores. For
both the E5 and E6 cycles, testing had a very low impact in Security
Forces selections, but that impact would increase under standardiza-
tion. Under standardization, we would expect the AFSC 3P0X1 E5

© We standardized variances only. After substituting the standardized test scores for the
raw scores, we reordered the eligibles and drew the cut lines based on the original number of
selects in each AFSC. From the perspective of the original non-selects, 11 percent would have
been selected on the 05E5 cycle, 7 percent on the 05E6 cycle, 8 percent on the 05E7 cycle,
0.2 percent on the 05E8 cycle, and 0.8 percent on the 05E9 cycle.
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and EG selects to be younger. In turn, Security Forces would eventually
produce more in the top three grades and more deep-selected chiefs.

Another key insight from Figure 5.6 is that standardizing test
scores would have little impact on the E8 and E9 selection process,
which would continue to be dominated by board scores.

The results in Figure 5.6 represent but one of many standardiza-
tion implementation strategies the Air Force might adopt. If the Air
Force wished to increase or decrease the number of young chiefs by
increasing or decreasing the average impact of testing for the ES—E7
cycles, we could anticipate seeing greater differences in the single-cycle
selects.

Standardization Costs

If the Air Force decided to standardize test scores, there would be
three basic types of costs: implementation costs, marketing costs, and
maintenance costs. The implementation costs would have software and
analysis components. The software changes should be minimal and as
simple as applying Equation 3.1 to convert raw scores to standardized
scores. The system that the Air Force currently uses to report raw scores
to individuals might just as well be reporting standardized scores. The
primary implementation costs would be associated with determining
the variances for standardized scores. One approach would be to cap-
ture the policies of board members as they evaluated E4, E5, and E6
records (there should already be enough data to capture the policies
of boards that have already evaluated E7 and E8 records). A better
approach would probably be to first establish policy objectives. For
example, the Air Force might establish target distributions of phase
points to each grade. The next step would be to develop a high-fidelity
enlisted selection model that could predict the implications of setting
standardized variances at various levels. We estimate that the up-front
analytical costs for this more deliberate approach could be three to four
person-years.

It would be appropriate for the Air Force to market any shift
to standardized scores. To limit the loss of confidence in the current
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system, it would have to give some thought to the message. The infra-
structure already exists to allow the leadership to communicate with the
enlisted force, so the primary cost would be designing the message.
Finally, to keep variances in standardized test scores effectively
related to policy objectives, the Air Force would need to commit to
continuing enlisted analysis support to develop annual targets for the
variation in standardized test scores. Depending on its standardization
strategy, this effort might consume up to one person-year annually.



CHAPTER SIX
Conclusions and Recommendation

Conclusions

Because the Air Force does not standardize PFE and SKT scores, test-
ing does not play the same role in determining selection outcomes in
every grade or AFSC or within AFSCs over time. Because these differ-
ences are not by design, the Air Force is experiencing random WAPS
factor impacts in promotion selections.

Differential impacts of testing raise promotion equity concerns.
When AFSCs have large ranges in test scores, their young, good testers
will advance more rapidly. When large testing point spreads are con-
sistent over time and across grades, AFSCs will actually produce more
senior NCOs from a given number of accessions than will AFSCs with
low variations in test scores. For the same reason that some AFSCs pro-
duce more chiefs, they also produce higher percentages of young chiefs.
In turn, this affects the pool from which the Air Force selects chiefs to
fill commander-involvement and nominative jobs.

Recommendation

Before the Air Force makes a decision about standardizing test scores,
it must first decide whether or not it wishes to fully achieve the primary
objective established in AFPD 36-25. The current approach to testing
is producing random effects that guarantee that the AF cannot be sure
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that it is promoting individuals with the highest potential to the grades
of E5—E7. If the Air Force wishes to meet this objective, it must stan-
dardize test scores.

Assuming that the Air Force standardizes scores, the next step
would be to define what AFPD 36-25 means by “highest potential to
fill positions of increased grade and responsibility.” To that end, the
first question to ask is whether or not the Air Force should still pursue
the TOPCAP goal of equal promotion opportunity (to include equal
phase points) for each AFSC. If so, the Air Force needs to better equal-
ize the impacts of testing across AFSCs. Establishing the magnitudes
of standardized test score variations would implicitly define “highest
potential” and the desired relationships between testing and longevity.
For example, if the Air Force needs to proportionally produce more
young chiefs from all AFSCs so that it will subsequently have greater
selectivity when it fills commander-involvement and nominative posi-
tions, it should take measures to increase the variances in test scores to
a uniform target.

Since the Air Force has never achieved the promotion equity envi-
sioned by TOPCAP and because the NCO force is nonetheless very
robust in the aggregate, one could argue that promotion equity should
not be a concern. If achieving equal promotion opportunity is not a
constraint and if there is a desire to maintain the policy of ESO, the
Air Force might wish to define “highest potential” differently for each
AFSC. Is experience more valued than testing ability in some AFSCs?
For AFSCs with higher top-three/E6 requirement ratios, should test-
ing have a greater effect on selection outcomes so that those AFSCs can
produce larger top three inventories? Controlling the E7-E9 inventory
within an AFSC by controlling the variation of test scores should only
be a long-term management option in the presence of stable require-
ments. However, top-three grade requirements tend not to be stable
under the current decentralized requirements determination process.
In addition, as we discuss at length in Air Force Enlisted Force Man-
agement: System Interactions and Synchronization Strategies (Schiefer et
al., 2007), the top three requirements for many AFSCs are not execut-
able under the current policy of equal selection opportunity. We make
the case that matching inventory to requirements and achieving equal
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selection opportunity need not be mutually exclusive if the Air Force
would centrally constrain the requirements determination process to
ensure that it does not establish unachievable goals.

It is not clear which office should take the lead on the standard-
ization question. A number of parties have legitimate and sometimes
competing interests, but no single office is responsible for enlisted man-
agement. Ultimately, the decision should probably be a function of the
policy objectives that the Air Force seeks to achieve by standardizing
test scores. It is clear that the Air Force would need to make an unwav-
ering analysis investment. Because the distributions of points earned
through other WAPS factors are not static, analysts would need to peri-
odically derive target variations in standardized test scores. Even if the
Air Force decides to seek a surrogate for standardization by modify-
ing the techniques that the Occupational Measurement Squadron uses
to develop tests, that group would still require initial and reoccurring
guidance on target variances.

We close by encouraging the enlisted managers in the Air Force to
make deliberate policy choices on the testing issues we have surfaced.
Today, the well-intentioned senior NCOs who develop WAPS tests are
implicitly making decisions that rightfully belong to the Air Staff.






APPENDIX A

The Impact of WAPS Factors by Grade and AFSC

The tables in this appendix show the average impacts of WAPS factors
in stable, non-tax AFSCs for the selection cycles conducted from 1998
through 2005, for AFSCs with at least 25 eligibles per cycle. These
impacts were determined using Approach Four as described in Chapter
Two.! Tables A.1 through A.3 provide these impacts for selections to
grades E5 through E7, respectively. The AFSCs in the tables are sorted
by increased testing impact. For reference, Appendix B provides the

titles of the AFSCs appearing in these tables.

Table A.1
Average Impacts of WAPS Factors for 87 Stable AFSCs, 98-05
E5 Cycles

Average Impacts
AFSC EPRs Decorations Testing Longevity
2T3X1 0.51 0.03 0.54 0.33
2T0X1 0.41 0.03 0.55 0.30
3E7X1 0.49 0.03 0.55 0.29
1N6X1 0.43 0.03 0.55 0.30
2T3X5 0.42 0.03 0.55 0.36
3A0X1 0.43 0.04 0.55 0.35
1C4X1 0.42 0.05 0.56 0.26

' To calculate impact for a factor in an AFSC, Approach Four calculates the average change

in standard deviation from the mean when that factor is removed from the WAPS formula.
Hence, an impact of 0.60 for testing in an AFSC means that, on average, each individual
would move 0.6 standard deviations within the AFSC when we ignore test scores.

87
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Table A.1—continued

Average Impacts

AFSC EPRs Decorations Testing Longevity
350X1 0.42 0.04 0.56 0.35
2A7X3 0.50 0.02 0.57 0.34
4Y0X1 0.51 0.02 0.57 0.33
4BOX1 0.44 0.03 0.57 0.34
2W1X1 0.42 0.03 0.57 0.31
3E2X1 0.40 0.04 0.57 0.30
2A6X2 0.49 0.02 0.57 0.31
4A1X1 0.46 0.03 0.58 0.32
3MOX1 0.45 0.03 0.58 0.33
2A6X4 0.50 0.02 0.58 0.30
5ROX1 0.52 0.04 0.58 0.34
1T1X1 0.39 0.03 0.58 0.28
2A7X1 0.51 0.02 0.58 0.36
1A0X1 0.38 0.15 0.59 0.30
3C2X1 0.41 0.03 0.59 0.35
3E4X1 0.42 0.03 0.59 0.34
2A6X1B 0.46 0.02 0.59 0.32
4P0X1 0.51 0.02 0.59 0.35
4A0X1 0.45 0.03 0.59 0.35
3E3X1 0.40 0.04 0.59 0.36
250X1 0.42 0.03 0.59 0.35
2A6X5 0.45 0.03 0.59 0.34
2A7X4 0.46 0.02 0.60 0.32
2T2X1 0.43 0.03 0.60 0.32
2A3X1B 0.38 0.02 0.60 0.29
2A6X1A 0.44 0.02 0.60 0.33
2A7X2 0.42 0.02 0.60 0.33
2A3X3B 0.46 0.02 0.60 0.34
4COX1 0.39 0.02 0.60 0.34
2A3X3)J 0.44 0.03 0.60 0.32
ANOX1 0.46 0.02 0.60 0.35
3P0OX1 0.41 0.03 0.60 0.29
4AN1X1 0.48 0.02 0.60 0.29
2T1X1 0.43 0.03 0.60 0.31
4E0X1 0.44 0.03 0.61 0.31
3V0X2 0.40 0.04 0.61 0.42
1C0X2 0.44 0.03 0.61 0.32
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Table A.1—continued

Average Impacts

AFSC EPRs Decorations Testing Longevity
2W2X1 0.43 0.03 0.61 0.31
2A6X3 0.47 0.02 0.61 0.28
2MO0X3 0.39 0.02 0.61 0.34
2A3X1C 0.44 0.03 0.61 0.31
2F0X1 0.39 0.03 0.61 0.32
2R1X1 0.37 0.03 0.61 0.32
2A3X3A 0.43 0.03 0.61 0.31
3E1X1 0.41 0.03 0.61 0.34
2WO0X1 0.44 0.03 0.61 0.34
3E0X2 0.41 0.04 0.62 0.30
6COX1 0.39 0.03 0.62 0.35
1C1X1 0.37 0.03 0.62 0.30
3COX1 0.39 0.03 0.62 0.34
2A6X6 0.42 0.02 0.62 0.33
3C1X1 0.40 0.03 0.62 0.31
3E0X1 0.40 0.04 0.62 0.34
1C3X1 0.40 0.03 0.62 0.28
6FOX1 0.40 0.03 0.62 0.33
1NOX1 0.39 0.04 0.63 0.31
2A3X1A 0.43 0.03 0.63 0.30
2A5XI1L 0.40 0.02 0.63 0.32
1N1X1 0.40 0.06 0.63 0.29
2A5X1) 0.40 0.03 0.64 0.33
4TOX1 0.46 0.02 0.64 0.38
2ROX1 0.37 0.03 0.64 0.33
2E1X2 0.36 0.03 0.64 0.37
2MOX1 0.35 0.02 0.64 0.33
3COX2 0.39 0.03 0.65 0.35
2A0X1A 0.40 0.02 0.65 0.30
2E6X3 0.43 0.03 0.65 0.36
2E6X2 0.43 0.04 0.65 0.35
2A5X1K 0.40 0.02 0.66 0.32
3E8X1 0.34 0.04 0.66 0.34
2E1X4 0.44 0.04 0.66 0.37
1N4X1 0.31 0.03 0.67 0.31
3V0X1 0.39 0.04 0.67 0.36

2E2X1 0.38 0.03 0.68 0.33
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Table A.1—continued

Average Impacts

AFSC EPRs Decorations Testing Longevity
4ROX1 0.48 0.02 0.68 0.35
1C6X1 0.37 0.03 0.68 0.31
1N2X1 0.38 0.02 0.70 0.36
2E1X1 0.38 0.03 0.71 0.34
2E0X1 0.39 0.03 0.71 0.38
2E1X3 0.39 0.04 0.75 0.39
Table A.2

Average Impacts of WAPS Factors for 103 Stable AFSCs,
98-05 E6 Cycles

Average Impacts

AFSC EPRs Decorations Testing Longevity
3E4X3 0.1 0.08 0.49 0.51
2E1X4 0.15 0.09 0.53 0.55
2T3X7 0.24 0.10 0.53 0.52
750X1 0.12 0.1 0.55 0.52
3NOX1 0.20 0.10 0.55 0.48
2P0X1 0.22 0.08 0.55 0.49
3C3X1 0.18 0.09 0.55 0.51
4A1X1 0.21 0.08 0.56 0.49
3E9X1 0.21 0.1 0.56 0.57
1A5X1 0.13 0.20 0.56 0.40
3C2X1 0.18 0.09 0.56 0.58
5R0X1 0.19 0.10 0.56 0.52
2E0X1 0.20 0.09 0.57 0.58
4POX1 0.23 0.07 0.57 0.55
2A0X1A 0.22 0.07 0.57 0.49
2A0X1B 0.16 0.08 0.57 0.48
2R1X1 0.17 0.08 0.57 0.50
4B0X1 0.23 0.08 0.57 0.46
3E5X1 0.12 0.09 0.57 0.48
4MO0OX1 0.12 0.08 0.57 0.43
2A3X1 0.19 0.09 0.58 0.59
3E7X1 0.25 0.08 0.58 0.51
2T3X0 0.23 0.10 0.58 0.56
2GOX1 0.15 0.11 0.58 0.51

2A6X1A 0.18 0.08 0.59 0.51
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Table A.2—continued

Average Impacts

AFSC EPRs Decorations Testing Longevity
2E1X3 0.18 0.11 0.59 0.54
4Y0X1 0.23 0.07 0.59 0.52
4D0X1 0.31 0.07 0.59 0.60
6COX1 0.17 0.09 0.59 0.55
4AN1X1 0.22 0.07 0.59 0.51
2WO0X1 0.20 0.08 0.59 0.52
1C4X1 0.21 0.14 0.59 0.51
2A5X2 0.19 0.09 0.59 0.51
4ANOX1 0.24 0.09 0.59 0.53
3E4X1 0.16 0.09 0.59 0.50
3C0X2 0.21 0.10 0.59 0.63
352X1 0.18 0.09 0.59 0.54
350X1 0.15 0.09 0.59 0.50
3A0X1 0.15 0.10 0.60 0.52
2MOX1 0.16 0.07 0.60 0.51
2W1X1 0.18 0.09 0.60 0.51
2E1X1 0.19 0.10 0.60 0.57
3E3X1 0.15 0.10 0.60 0.50
6F0X1 0.16 0.09 0.60 0.47
2A7X3 0.21 0.08 0.60 0.55
2A3X2 0.21 0.09 0.60 0.58
2T0X1 0.16 0.09 0.60 0.46
2E2X1 0.17 0.08 0.60 0.52
250X1 0.17 0.08 0.60 0.47
4A2X1 0.14 0.08 0.60 0.43
4E0X1 0.21 0.08 0.60 0.46
2E6X2 0.16 0.08 0.60 0.51
3V0X2 0.19 0.10 0.60 0.55
4A0X1 0.21 0.08 0.61 0.51
TWOXI1A 0.25 0.10 0.61 0.56
3C0oX1 0.19 0.10 0.61 0.54
2A6X6 0.18 0.09 0.61 0.56
2A5X3A 0.15 0.09 0.61 0.54
1T1X1 0.19 0.07 0.61 0.47
2E6X3 0.15 0.09 0.61 0.50
TN1X1 0.19 0.12 0.61 0.46
3E0X2 0.16 0.10 0.61 0.50

2A6X4 0.21 0.08 0.61 0.51
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Table A.2—continued

Average Impacts

AFSC EPRs Decorations Testing Longevity
1C5X1 0.17 0.09 0.61 0.46
2A6X3 0.20 0.08 0.62 0.54
1A3X1 0.15 0.21 0.62 0.46
2A6X5 0.19 0.09 0.62 0.50
1A4X1 0.15 0.19 0.62 0.41
2F0X1 0.19 0.08 0.62 0.48
3P0OX1 0.17 0.09 0.62 0.48
272X1 0.20 0.09 0.62 0.50
2T1X1 0.23 0.09 0.62 0.50
2A5X1 0.18 0.09 0.62 0.56
3E8X1 0.13 0.10 0.62 0.47
4Y0X2 0.20 0.07 0.62 0.48
3E2X1 0.15 0.09 0.62 0.46
2A7X1 0.24 0.08 0.62 0.52
3E1X1 0.14 0.09 0.62 0.52
1C1X1 0.18 0.08 0.63 0.48
2A6X1B 0.22 0.08 0.63 0.55
3MO0X1 0.24 0.10 0.63 0.53
3E0X1 0.1 0.09 0.63 0.48
5J0X1 0.12 0.09 0.63 0.47
2MO0X2 0.14 0.08 0.63 0.49
4C0X1 0.20 0.08 0.63 0.54
2A7X4 0.22 0.07 0.64 0.50
1TNOX1 0.16 0.12 0.64 0.53
1N2X1 0.16 0.10 0.64 0.46
2ROX1 0.17 0.09 0.64 0.58
4T0X1 0.25 0.08 0.64 0.52
2W2X1 0.18 0.08 0.65 0.49
3V0X1 0.18 0.09 0.65 0.61
1COX2 0.20 0.10 0.65 0.54
2A6X2 0.21 0.08 0.65 0.54
1N4X1 0.15 0.09 0.66 0.49
1C3X1 0.17 0.09 0.66 0.47
1A0X1 0.12 0.21 0.66 0.41
2MO0X3 0.13 0.07 0.66 0.48
1TOX1 0.08 0.09 0.66 0.40
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Table A.2—continued

Average Impacts

AFSC EPRs Decorations Testing Longevity
4ROX1 0.24 0.06 0.66 0.50
TN5X1 0.19 0.1 0.67 0.58
1A2X1 0.10 0.20 0.67 0.41
1C6X1 0.15 0.09 0.68 0.47
Table A.3

Average Impacts of WAPS Factors for 84 AFSCs,
98-05 E7 Cycles

Average Impacts

AFSC EPRs Decorations Testing Longevity
150X1 0.09 0.16 0.70 0.33
750X1 0.14 0.15 0.73 0.48
4POX1 0.16 0.10 0.75 0.60
3NOX1 0.09 0.15 0.75 0.47
1TN3X0 0.14 0.30 0.76 0.48
4T0X1 0.23 0.13 0.79 0.54
3E9X1 0.09 0.10 0.80 0.37
2P0X1 0.15 0.13 0.80 0.50
1C6X1 0.1 0.11 0.80 0.33
2A6X1A 0.14 0.11 0.81 0.41
2A6X1B 0.16 0.1 0.81 0.48
3E3X1 0.1 0.14 0.82 0.48
3C3X1 0.21 0.14 0.82 0.53
TN4X1 0.16 0.15 0.82 0.42
3C2X1 0.22 0.17 0.82 0.45
352X1 0.20 0.13 0.82 0.49
6FO0X1 0.15 0.14 0.82 0.45
4Y0X1 0.23 0.1 0.82 0.47
2T1X1 0.12 0.14 0.83 0.39
4C0X1 0.14 0.13 0.83 0.44
2E0X1 0.21 0.15 0.83 0.50
1C3X1 0.12 0.14 0.83 0.41
2A5X2 0.19 0.1 0.83 0.45
3E7X1 0.17 0.1 0.84 0.38

3E4X1 0.13 0.12 0.84 0.46
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Table A.3—continued

Average Impacts

AFSC EPRs Decorations Testing Longevity
1NOX1 0.14 0.17 0.85 0.54
250X1 0.12 0.12 0.85 0.40
2G0X1 0.05 0.19 0.85 0.39
4BOX1 0.18 0.15 0.85 0.40
6COX1 0.14 0.16 0.86 0.47
2T2X1 0.15 0.13 0.86 0.40
3CoX1 0.13 0.13 0.86 0.43
3C0X2 0.13 0.15 0.86 0.48
2A6X3 0.13 0.1 0.86 0.40
2F0X1 0.11 0.12 0.86 0.40
4D0X1 0.26 0.13 0.86 0.41
1C5X1 0.10 0.1 0.87 0.31
3MOX1 0.16 0.13 0.87 0.36
350X1 0.12 0.15 0.87 0.47
3A0X1 0.10 0.15 0.87 0.43
2A7X3 0.20 0.10 0.88 0.42
2E1X4 0.17 0.13 0.88 0.43
2W1X1 0.12 0.14 0.88 0.42
2E1X3 0.15 0.13 0.88 0.40
351X1 0.15 0.12 0.89 0.35
2E6X3 0.14 0.13 0.89 0.43
2TOX1 0.15 0.13 0.89 0.36
4NOX1 0.22 0.15 0.89 0.45
1T1X1 0.10 0.09 0.89 0.34
2E1X1 0.14 0.16 0.89 0.43
2A6X6 0.17 0.12 0.89 0.43
2A6X2 0.12 0.12 0.90 0.47
2A5X1 0.12 0.10 0.90 0.39
1COX2 0.10 0.14 0.90 0.52
4R0X1 0.15 0.10 0.90 0.44
2T3X7 0.16 0.15 0.91 0.52
4Y0X2 0.16 0.09 0.91 0.43
2WO0X1 0.15 0.15 0.92 0.45
2A6X4 0.16 0.11 0.92 0.43
4A0X1 0.19 0.14 0.93 0.46
1C1X1 0.1 0.10 0.93 0.35
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Table A.3—continued

Average Impacts

AFSC EPRs Decorations Testing Longevity
2E2X1 0.12 0.11 0.93 0.36
3E6X1 0.07 0.17 0.94 0.55
3P0X1 0.1 0.12 0.95 0.38
2A6X5 0.13 0.14 0.95 0.43
250X2 0.10 0.12 0.95 0.33
2T3X0 0.19 0.16 0.95 0.41
1N2X1 0.09 0.16 0.96 0.36
1A2X1 0.06 0.17 0.96 0.23
1A3X1 0.10 0.18 0.96 0.35
2E1X2 0.09 0.13 0.96 0.43
1C4X1 0.18 0.17 0.97 0.43
3E5X1 0.08 0.15 0.97 0.46
3V0X1 0.14 0.18 0.98 0.49
3E1X1 0.08 0.13 0.98 0.47
3E2X1 0.12 0.10 1.01 0.43
2R0X1 0.17 0.15 1.02 0.46
4N1X1 0.27 0.13 1.02 0.60
1A0X1 0.07 0.16 1.03 0.33
3C1X1 0.06 0.1 1.04 0.37
2A7X4 0.23 0.12 1.07 0.38
2R1X1 0.17 0.12 1.07 0.50
4A2X1 0.13 0.10 1.09 0.41

3EO0X1 0.09 0.13 1.14 0.40







APPENDIX B

AFSC Titles

Table B.1 provides titles for AFSC:s listed in the tables in Appendix A.

Note that some of them are now obsolete.

Table B.1
AFSC Titles

AFSC Title

1A0X1 In-Flight Refueling

1A1X1 Flight Engineer

1A2X1 Loadmaster

1A3X1 Airborne Mission Systems

1A4X1 Airborne Battle Management
TA5X1 Airborne Missions Systems

1A6X1 Flight Attendant

1A7X1 Aerial Gunner

1A8X1 Airborne Cryptologic Linguist
1C0X2 Operations Resource Management
1C1X1 Air Traffic Control

1C2X1 Combat Control

1C3X1 Command Post

1C4X1 Tactical Air Command and Control
1C5X1 Aerospace Control and Warning Systems
1C6X1 Space Systems Operations

1C7X1 Airfield Management

1NOX1 Intelligence Applications
IN1X1 Imagery Analysis
1N2X1 Communications Signals Intelligence

1N3X0 Cryptologic Linguist (Superintendent)
1N3X1 Germanic Cryptologic Linguist

1N3X2 Romance Cryptologic Linguist

1N3X3 Slavic Cryptologic Linguist

1N3X4 Far East Cryptologic Linguist

1N3X5 Mid-East Cryptologic Linguist
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Table B.1—continued

AFSC Title

1N3X6 African Cryptologic Linguist

1N3X7 Turkic Cryptologic Linguist

1N3X8 Polynesian Cryptologic Linguist

1N3X9 Indo-Iranian Cryptologic Linguist

1N4X1 Network Intelligence Analysis

1N5X1 Electronic Signals Intelligence Exploitation

1N6X1 Electronic System Security Assessment

150X1 Safety

1T0X1 Survival, Evasion, Resistance, and Escape

1T1X1 Aircrew Life Support

1T2X1 Pararescue

1WO0X1 Weather

TWOX1A Weather Forecaster

2A0X1 Avionics Test Station and Components

2A0X1A Avionics Sys, F-15

2A0X1B Avionics Sys, Helicopters & Aircraft (except F-15)

2A3X1 A-10, F-15, & U-2 Avionics Systems

2A3X1A Attack Con

2A3X1B Instm & Flt Con

2A3X1C Comm, Nav, & Pen Aids

2A3X2 F-16, F-117, RQ-1, CV-22 Avionic Systems

2A3X3 Tactical Aircraft Maintenance

2A3X3A F-15

2A3X3B F-16/F-117

2A3X3) General (except F-15/F-16/F-117)

2A5X1 Aerospace Maintenance

2A5X1) C-5/C-9/C-12/C-17/C-20/C-21/C-22/C-26/C-27/C-130/
C-141/T-39/T-43

2A5X1K B-1/B-2/B-52

2A5XI1L C-135/C-18/E-3/E-4/KC10/VC25/VC137

2A5X2 Helicopter Maintenance

2A5X3 Integrated Avionics Systems

2A5X3A Comm, Nav, & Mission

2A6X1 Aerospace Propulsion

2A6X1A Jet Engines

2A6X1B Turboprop & Turboshaft

2A6X2 Aerospace Ground Equipment

2A6X3 Aircrew Egress Systems

2A6X4 Aircraft Fuel Systems

2A6X5 Aircraft Hydraulic Systems

2A6X6 Aircraft Electrical and Environmental Systems

2A7X1 Aircraft Metals Technology

2A7X2 Nondestructive Inspection

2A7X3 Aircraft Structural Maintenance

2A7X4 Survival Equipment

2E0X1 Ground Radar Systems



AFSC Titles

Table B.1—continued

AFSC Title

2E1X1 Satellite, Wideband, and Telemetry Systems
2E1X2 Meteorological and Navigation Systems

2E1X3 Ground Radio Communications

2E1X4 Visual Imagery and Intrusion Detection Systems
2E2X1 Com, Network, Switching & Crypto Systems
2E6X2 Communication Cable and Antenna Systems
2E6X3 Voice Network Systems

2F0X1 Fuels

2G0X1 Logistics Plans

2MOX1 Missile and Space Systems Elect Maintenance
2MO0X2 Missile and Space Systems Maintenance
2MO0X3 Missile and Space Facilities

2P0X1 Precision Measurement Equipment Laboratory
2R0X1 Maintenance Management Analyst

2R1X1 Maintenance Production

250X1 Materiel Management

250X2 Supply Systems Analysis

2TOX1 Traffic Management

2T1X1 Vehicle Operations

2T2X1 Air Transportation

2T3X0 Vehicle & Vehicular Equip Maintenance (Advanced Level)
2T3X1 Vehicle and Vehicular Equipment Maintenance
2T3X2 Special Vehicle Maintenance

2T3X5 Vehicle Body Maintenance

2T3X7 Vehicle Management & Analysis

2W0X1 Munitions Systems

2W1X1 Aircraft Armament Systems

2W2X1 Nuclear Weapons

3A0X1 Information Management

3COoX1 Communication-Computer Systems Operations
3C0X2 Communication-Computer Systems Programming
3C1X1 Radio Communications Systems

3C1X2 Electromagnetic Spectrum Management
3C2X1 Communication-Computer Systems Control
3C3X1 Comm-Comp Sys Planning & Implementation
3E0X1 Electrical

3E0X2 Electrical Power Production

3E1X1 Heating, Ventilation, AC, & Refrigeration
3E2X1 Pavement and Construction Equipment

3E3X1 Structural

3E4X1 Utilities Systems

3E4X2 Liquid Fuel Systems Maintenance

3E4X3 Pest Management

3E5X1 Engineering

3E6X1 Operations Management

3E7X1 Fire Protection
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Table B.1—continued

AFSC Title
3E8X1 Explosive Ordnance Disposal
3E9X1 Readiness

3HOX1 Historian

3MOX1 Services

3NOX1 Public Affairs

3NOX2 Radio and Television Broadcasting
3N1X1 Regional Band

3N2X1 Premier Band

3P0OX1 Security Forces

350X1 Personnel

3S1X1 Military Equal Opportunity
352X1 Education and Training

3S53X1 Manpower

3VoX1 Visual Information

3V0X2 Still Photographic

3V0X3 Visual Information Production—Documentation
4A0X1 Health Services Management
4A1X1 Medical Materiel

4A2X1 Biomedical Equipment

4B0X1 Bioenvironmental Engineering
4C0X1 Mental Health Service

4D0X1 Diet Therapy

4E0X1 Public Health

4HOX1 Cardiopulmonary Laboratory
4J0X2 Physical Medicine

4MOX1 Aerospace Physiology

4NOX1 Medical Service

4N1X1 Surgical Service

4P0X1 Pharmacy

4R0X1 Diagnostic Imaging

4TOX1 Medical Laboratory

4T0X2 Histopathology

4TOX3 Cytotechnology

4U0X1 Orthotic

4V0X1 Optometry

4Y0X1 Dental Assistant

4Y0X2 Dental Laboratory

5J0X1 Paralegal

5ROX1 Chaplain Assistant

6C0X1 Contracting

6FOX1 Financial Management & Comptroller
750X1 Special Investigations




APPENDIX C

WAPS Changes over Time

Table C.1 outlines the initial WAPS formula as implemented for selec-
tion to E4—E7 in 1970. Selections to E8 and E9 did not initially fall

under WAPS.
Table C.1
WAPS as Implemented on January 2, 1970
Maximum
Factor Points Calculation
Time in service 40 2 points per completed year of service; 1 point

Time in grade

Decorations

Airman Performance
Reports (APRs)

SKT
PFE

60
25

135

95
95

for additional service less than six months; 2
points for additional service greater than six
months

One-half point per completed month in grade

Medal of Honor, 15 points

AF Cross, 9 points

Distinguished Service Cross, 9 points
Distinguished Service Medal, 9 points
Silver Star, 7 points

Legion of Merit, 7 points

Airman’s Medal, 5 points

Soldier’s Medal, 5 points

Bronze Star, 5 points

Meritorious Service Medal, 5 points
Air Medal, 3 points

Commendation Medal, 3 points
Purple Heart, 1 point

15 x (average APR score over past five years) or
10 APRs, whichever came first; note that APR
scores ranged from 0 to 9

An individual’s rank order score

An individual’s rank order score

SOURCE: Hall and Nelsen, 1980, pp.53-55.

101



102 The Weighted Airman Promotion System: Standardizing Test Scores

When the Air Force instituted WAPS, airmen competed for selec-
tion within their AFSCs as they do today; however, at that time, the
Air Force promoted to fill vacancies. Thus, each AFSC had a different
selection rate. Of special interest is the fact that both the PFE and SKT
scores were determined by rank-order percentile on the test (in 1-per-
cent increments), not the percentage of correct answers, as is the case
today. This meant that testing initially had greater and more uniform
impacts across AFSCs than it does today.

Table C.2 outlines eight changes to WAPS since its inception in
1970.

Table C.2
Major Changes to WAPS

Year Modification

1971 Selection to E4 removed from WAPS

1972 Maximum PFE and SKT points increased to 100 based on percentage
of correct answers

1977 E8 and E9 selections fall under WAPS with the following factors:
Supervisory Exam, 100 points
EPRs, 135 points
Professional Military Education (PME), 35 points
TIG, 60 points
TIS (1/12 point/month up to 25 years), 25 points
Decorations, 25 points
Board score, 270-450 points

1978 SKT-exempt concept introduced

1985 More points for Purple Heart

1989  Senior NCO Academy points removed for selections to E8 and E9
1991 Greater weight given to more-recent EPRs

1997 PFE scores doubled for SKT-exempt members

SOURCES: Shore and Gould, 2004, pp. A4-A5, B9-B10; Hall and Nelsen, 1980,
p. 85.
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A Related Policy Change

Starting in 2003, the Air Force implemented an enhanced CCS pro-
gram to distribute E8 and E9 selections.! This represented a substantial
deviation from the previous ESO/CCS policy, in part because the Air
Force now promotes individuals in some “donor” AFSCs below the
baseline rate and promotes others above the standard enhanced rate
under CCS (1.2 times the baseline rate). Figure C.1 shows the range
of selection rates for the 05ES8 cycle for AFSCs with at least 25 eligible
E7s.

AF/A1PPP compiles the CCS and donor list with recommen-
dations from various offices that manage the enlisted force. Criteria
include projected manning through the selection cycle, pending merg-
ers and conversions, the overall health of career field manning, and the
number of those eligible for selection.

Figure C.1
Distribution of Selection Rates for 05E8 Cycle
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1 Voegtle, 2006, p. 1.
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Figure C.2 shows the relationship between the 05E8 selection
rates and 05E8 manning. While there was some relationship between
manning and selection rates, there were obvious exceptions.

The Air Force felt that it was necessary to implement the enhanced
CCS program because senior NCO manning for many AFSCs varies
widely from 100 percent, as evidenced by an examination of the man-
ning percentages along the horizontal axis in Figure C.2. The Air Force
may not realize that the gross deviations from 100 percent manning
in Figure C.2 are partially the result of its ESO policy and of not
standardizing test scores and not centrally constraining requirements.
Hence, the enhanced CCS program does not address root causes.

Figure C.2
05E8 Selection Rates Versus September 30, 2005 Manning

20
o
2 15| &
g
g PN
s RS
[) &
® 10} & oo 5o <
= O <
&

5 o s @@%@ 0 oo © o
= o o >
Q o
& 51

0 | | | |

0 50 100 150 200 250

E8 assigned/authorized, percent
SOURCE: Derived from WAPS history file and RAW.

RAND MG678-C.2



APPENDIX D

Periodic WAPS Revalidation

WAPS has undergone revalidation in 1972, 1977, and 1986.
Using a policy-capturing approach for each revalidation, the data
indicated that different promotion formulae should be applied to
those in different grades. However, it was determined that differ-
ent weighting schemes would lead to a less understandable, and
potentially less acceptable, system.!

The above passage indicates that selection outcomes to some
grades would differ if the Air Force used selection boards rather than
WAPS. Therefore, revalidation does not imply reaffirmation. A 2004
study based on the judgments of 37 E9s also concluded in the following
recommendations that the Air Force should modify WAPS weights:2

E5-E7 Cycles

1. Greater weight should be given the EPR score for all grades.
With the high level of acceptance that WAPS currently enjoys,
a small change would probably be most advisable. The alterna-
tive is a performance score which has more variance, possibly
one used for promotion purposes only.

2. Less weight should be given TIS and TIG. This may be best
accomplished with a slight lowering of the caps.

I Duncan, 1994, p. 2.

2 These recommendations are from Shore and Gould, 2004, p. 35.
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3. For E5, greater weight should be given to the SKT than to
the PFE, but the total for the two tests should stay at the pres-
ent level. The weight for the SKT should be about twice that
given to the PFE. In addition to being the panel’s policy, it
seems useful to have the more junior grade focus on specialty
knowledge. For E6, the technical finding is at the boundary
of making no change and having the SKT with about 20%
more weight than the PFE. If the latter change is made, there
would be a trend through the three WAPS grades with E7
giving them equal weight.

4. Overall, any adjustments to the weightings should be small,
even though the panel’s policy represented large changes.
Changes to a successful program are probably best made on an
evolutionary, small scale.

E8-E9 Cycles

1. The Board weight should be increased slightly to accommo-
date the panel’s policy.

2. If the same weights are to be applied to both E8 and E9, no
other changes are recommended. If different weights for E8
and E9 are considered, then lowering the caps for longevity
(TIS and TIG) for E8 is the next strongest recommendation.



APPENDIX E

Four Approaches to Measuring the Impacts of
WAPS Factors

Approach One

One approach for measuring impacts would be to use the standard
deviations of WAPS factors for each AFSC.! However, this approach
has a shortcoming. Figure E.1 shows the distribution of testing scores
for two AFSCs for the 05E7 cycle with identical standard deviations,
o =175.

Even though both AFSCs had the same standard deviation in test
scores, we cannot conclude that testing had the same impact in both
AFSCs.2 Table E.1 shows that the standard deviations for the other
WAPS components and for the total scores were not equal for AFSCs
2A5X1 and 2E0X1 on the 05E7 cycle. In this case, testing accounted
for a greater percentage of the total variation in AFSC 2E0X1 than it
did in AFSC 2A5X1.3 Hence, even though the two AFSCs had the

U Standard deviation is a common statistical measure of variation.

2 We selected two AFSCs with the same standard deviations to make a point. In gen-
eral, there is a wide range of standard deviations of test scores (for example, see Figures
2.16-2.18).

3 If the four components for an AFSC in Table E.1 were independent, the total variation
would exceed the variation of each individual component. In AFSC 2E0X1, the variation
in testing could have exceeded the total variation only if its test scores were correlated with
some of its other WAPS component scores. In general, there is a negative correlation between
test scores and longevity.
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Figure E.1
Distribution of Testing Scores in Cycle 05E7 for AFSCs 2A5X1 and 2E0X1
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Table E.1

Standard Deviations of WAPS Components in Cycle 05E7
for AFSCs 2A5X1 and 2E0X1

AFSC/Cycle Testing Longevity Decorations EPRs Total

2A5X1/05E7 17.5 9.2 4.3 3.9 18.8
2E0X1/05E7 17.5 9.4 3.6 4.3 17.4

SOURCE: Derived from WAPS history file.

same variance in their test scores, testing played a greater role in the
variation of the total score in AFSC 2E0X1.

Approach Two

A second approach would be to divide the standard deviation of each
AFSC’s WAPS factors by the standard deviation of its total score. These
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ratios would normally range between 0 and 1. Table E.2 illustrates this
approach for our example AFSCs. As we would expect, Approach Two
indicates that 2E0X1 had a greater testing impact.

Although Approach Two would take the variation of other scores
into account, it would not account for correlations that often occur
between WAPS components. Tables E.3 and E.4 illustrate these cor-
relations for our example AFSCs. For example, in AFSC 2E0X1, the
negative EPR/Longevity correlation coefficient of —.37 indicates that
those with higher EPR scores tended to have lower longevity scores, as
we would expect. Similarly, those with higher longevity scores tended
to have lower testing scores. We see the same relationships in AFSC
2A5X1, but they are not as strong.*

Table E.2

Standard Deviations of WAPS Components Divided by
Standard Deviation of Total Scores in Cycle 05E7 for
AFSCs 2A5X1 and 2E0X1

AFSC/Cycle Testing Longevity Decorations EPRs Total

2A5X1/05E7  0.93 0.49 0.23 0.21 1.0
2E0X1/05E7 1.01 0.54 0.20 0.25 1.0

SOURCE: Derived from WAPS history file.

Table E.3
Correlation Matrix in Cycle 05E7 for AFSC 2E0X1
EPR Decorations Testing Longevity
EPR 1.00
Decorations a3 1.00
Testing .33 -0.10 1.00
Longevity -.37 0.13 -0.44 1.00

SOURCE: Derived from WAPS history file.

4 Correlation coefficients closer to 1 or —1 indicate stronger positive or negative relation-
ships. Coeflicients closer to 0 indicate weaker relationships.
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Table E.4
Correlation Matrix in Cycle 05E7 for AFSC 2A5X1
EPR Decorations Testing Longevity
EPR 1.00
Decorations 0.28 1.00
Testing 0.10 -0.05 1.00
Longevity -0.19 0.1 -0.26 1.00

SOURCE: Derived from WAPS history file.

We show later that there is a cause-and-effect relationship between
testing and longevity. There can be other cause-and-effect relationships.
For example, some individuals who do not believe they possess suffi-
cient EPR points to be competitive in a selection cycle may not exert
their best efforts on tests.>

Approach Three

This approach measures the degree to which each individual’s rank-
ordered percentile changes as we remove a WAPS component from the
equation. We used this technique when we introduced the concept of
variation in Chapter Two. This approach is intuitive and accounts for
each individual’s correlated component scores. For example, if an indi-
vidual with low longevity points elected not to study for the SKT, that
person’s rank order would not change as dramatically when calculated
with and without test scores. Approach Three also accounts for the dif-
ferential variation in other factors. Table E.5 illustrates Approach Three
for our example AFSCs. In AFSC 2E0X1, the average individual’s rank
order changed by 28.0 percentile points (up or down) when we recalcu-
lated his/her WAPS score without using test scores. Again, Approach
Three indicates that testing has the highest impact in both AFSCs,
with the greater impact in AFSC 2E0X1.

5> The Air Force does not completely rewrite SKTs every year, and Air Force members are
not permitted to study together for promotion purposes. Hence, individuals sometimes take
the PFE or SKT in anticipation of seeing some of the same questions when they test the fol-
lowing year with more longevity points.



Four Approaches to Measuring the Impacts of WAPS Factors 111

Table E.5
Approach Three: Average Change in Rank Order Percentile

Minus Minus Minus Minus
AFSC/Cycle Testing Longevity Decorations EPRs

2A5X1/05E7 24.2 11.9 5.2 3.0
2E0X1/05E7 28.0 13.5 5.4 3.0

SOURCE: Derived from WAPS history file.

However, using rank order implicitly assumes that WAPS scores
are uniformly distributed when in fact they tend to be normally dis-
tributed.® This assumption could tend to overstate the impact of
WAPS factors for individuals near the densely populated means and
understate impacts for airmen in the sparse tails of the WAPS score
distributions.

Approach Four

We ultimately adopted a fourth approach, which has the best proper-
ties of the approaches we considered. It calculates for each tester the
absolute difference in the number of standard deviations that he/she is
away from the mean, with and without each WAPS component score.
The statistic for each WAPS component is the average of the abso-
lute changes in standard deviations for each member of each AFSC.
This approach accounts for correlated component scores and does not
transform distributions. It also accounts for the variation in other fac-
tors. Table E.6 shows statistics using Approach Four for our example
AFSCs. For example, individuals in AFSC 2E0X1 moved an average
of 0.943 standard deviations when we removed testing from their total

WAPS scores.

A uniform distribution would have about the same number of observations for each pos-
sible WAPS score. A normal distribution is the classic bell-shaped curve with significantly
more occurrences of some WAPS scores than others.
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Table E.6
Approach Four: Average Change in Standard Deviations
from the Mean

Minus Minus Minus Minus
AFSC/Cycle Testing  Longevity Decorations EPRs
2A5X1/05E7 0.839 0.391 0.182 0.117
2E0X1/05E7 0.943 0.415 0.171 0.143

SOURCE: Derived from WAPS history file.

As an excursion to Approach Four, we eliminated individuals with
extremely low testing scores (worse than random guessing). Extremely
low scores inflate the impact of testing. For example, we occasionally
observed individuals who scored 0 on both the PFE and SKT. Random
guessing would have produced scores of about 25 on each test, so we
conclude that these individuals simply wrote their names on the tests
and departed.” There are a number of rational reasons that an indi-
vidual might elect to this.

* Some do not seek selection because assuming a higher grade might
make them more vulnerable for duties, assignments, or responsi-
bilities they do not wish to accept.

 Some may not believe that even their best testing effort would get
them promoted, but they want exposure to the test questions to
help them prepare for future selection cycles.

 Taking the exam ensures that an individual remains eligible for
selection. Because the total number of selections an AFSC receives
is a function of the number of eligibles, taking the test might
create one more selection for the AFSC.

Ultimately, we elected not to eliminate the few individuals with
extremely low test scores because including them had no practical
impact on our ultimate objective.

7" The Air Force expects all eligible members to be tested. Members must provide explana-
tions to their supervisors when they miss scheduled testing appointments.



APPENDIX F

Multivariate Models to Predict Selection Rates
to ES

This appendix describes the models that we developed to predict selec-
tion rates to E5 as a function of time in service. It also provides insight
into the dynamics of the predictor variables.

Each year, AF/A1 (Deputy Chief of Staff for Manpower and Per-
sonnel) strength managers establish the selection rates to grades E5
through E9. After accounting for current strengths by grade and pro-
jected losses by grade, these rates should allow force managers to satisty
funded aggregate strengths by grade. Figure F.1 shows that managers
used a wide range of selection rates over the 98E5-05E5 cycles to con-
trol E5 strength. As we analyzed the WAPS factors that drove selection
outcomes, we were mindful of these selection rates.

In addition to accounting for the wide variation in selection rates
for the 98E5-05E5 cycles, we also considered the selection rate differ-
entials between “healthy” AFSCs and those with CCS skills (Figure
E.2).

The high selection rates for 00ES—03E5 also modified the expe-
rience levels of E4s. Table F.1 shows the TIS distributions of the E4s
competing in the 98E5—05E5 cycles. Because of fixed phase points
to E4, the leading edge of the eligibles, from a longevity perspective,
remained stable at four years TIS. However, the gradual compression

I The E5-E7 selection cycle rate for CCS skills is set at 1.2 times the rate for healthy
AFSCs. AFSCl/grade combinations move on and off of the CCS list as their manning pic-
tures change.
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Figure F.1
E5 Cycle Selection Rates
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Figure F.2
Normal and CCS Selection Rates, 98E5-05E5 Cycles
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of E4s toward the left side of Table F.12 reduced the variation (standard
deviation) of longevity scores (Figure F.3). In turn, this reduced the
impact of longevity (Figure F.4).

Figure F.4 also demonstrates that the impact of EPRs increased
between 1998 and 2003. Even though supervisors were awarding higher
percentages of perfect EPRs (Figure F.5), the relative impact of EPRs
increased because the variation in longevity scores was decreasing at
an extreme rate. The impact of EPRs also increased initially because
higher percentages of perfect scores actually increased standard devia-
tions (see Figure F.3) when only 40 percent had perfect EPR scores.
Hence, the standard deviation and impact of EPR scores increased
through the 03E5 cycle.

Table F.2 lists our candidate independent (predictor) variables.
These variables were candidates because we hypothesized that they
might have affected selection rates. The models also contain indicator
variables to account for differences in selection rates across the eight
selection cycles spanned by the underlying data.

Table F.1
Eligible E4s by Time in Service (%)

Time in Service (years, at end of cycle)

Cycle 4 5 6 7 8 9 10 Total
98E5 6 24 21 21 13 8 7 100
99E5 8 26 21 17 14 7 6 100
00E5 10 34 22 16 9 5 3 100
01E5 14 41 23 12 6 2 2 100
02E5 22 46 19 8 3 1 1 100
03E5 28 42 18 7 3 1 1 100
04E5 23 46 18 8 3 1 1 100
05E5 24 39 23 8 3 1 1 100

SOURCE: WAPS history file.

2 'This compression was driven primarily by the interaction of high selection rates, funded
E5 authorizations, and small year groups (the AF has consistently reduced accessions to
reduce end strengths).
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Figure F.3
Trends in EPR and Longevity Standard Deviations, 98E5-05E5 Cycles
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Figure F.4
WAPS Factor Impacts, 98E5-05E5 Cycles
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Figure F.5
Perfect EPR Scores, 98E5-05E5 Cycles

60

40 -

30 |—

Percent

20 —

10 |—

0 | | | | | |
98E5  99E5  O0E5  O1E5 0265  O3E5  O04E5  OSE5

Cycle

SOURCE: Derived from WAPS history file.

RAND MG678-F.5

Table F.2
Candidate Predictor Variables

Predictor Variables

EPR impact for the AFSC/cycle (Approach Four)
Decoration impact for the AFSC/cycle (Approach Four)
Testing impact for the AFSC/cycle (Approach Four)
Longevity impact for the AFSC/cycle (Approach Four)
98ES5 indicator variable (0=no or 1=yes)

99E5 indicator variable (0 or 1)

00ES5 indicator variable (0 or 1)

01E5 indicator variable (0 or 1)

02ES5 indicator variable (0 or 1)

03E5 indicator variable (0 or 1)

04E5 indicator variable (0 or 1)

CCS indicator variable for the AFSC/cycle (0 or 1)
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We did not use all AFSCs in our models. In this and similar anal-
yses for selections to grades E6 and E7, we eliminated all tax AFSCs.
We also excluded AFSCs that had widely varying testing impacts
across the 98E5 to 05E5 cycles. We eliminated these unstable AFSCs
because their interactions between longevity and testing were complex
and dynamic across selection cycles. Retaining unstable AFSCs would
have made it much more difficult to isolate the relationships we were
trying to observe. Our exclusions left us with the 87 AFSCs listed
in Appendix A, Table A.1. These AFSCs across eight selection cycles
offered the possibility of 696 (87 AFSCs times 8 cycles) observations
per model. However, we developed our model for those with four years
T1S based on the 385 occasions when stable AFSCs had at least 25 E4
eligibles with four years TIS.3

To understand if predictor variables had the same impacts on
selection rates for junior and senior individuals within AFSCs, we
developed four different models based on seniority. For E5 selection
cycles, we modeled the four groups shown in Table E.3.

Table F.4 lists our TIS = 4 model results. The significant predictor
variables have the indicated coefhicients, and the variables that are not
significant have missing coefhicients. The adjusted R? is 0.88, which
is exceptional for a model that predicts human behavior. The magni-

Table F.3

E5 Cycle Models

Model Seniority Group
TIS=4 Four years TIS
TIS=5 Five years TIS
TIS=6 Six years TIS
TIS=7 Seven years TIS

3 The 385 occasions captured 32,681 enlisted members with four years of service, which
was 73 percent of the total before any exclusions.

4 R?is a measure of how much of the variability in selection rates is explained using this
collection of variables and coefficients in this linear model. A model that perfectly explained
the data would have R?= 1. A model with no explanatory power would have R?= 0.
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Table F.4

TIS = 4 Model

Predictor Variable Coefficients  P-values
EPR impact 0.49 0.000000
Decoration impact

Testing impact 0.50 0.000000
Longevity impact -0.63 0.000000
98E5 indicator variable (0 or 1) -0.15 0.000000
99ES5 indicator variable (0 or 1) -0.07 0.000022
00ES5 indicator variable (0 or 1) 0.14 0.000000
01E5 indicator variable (0 or 1) 0.30 0.000000
02E5 indicator variable (0 or 1) 0.24 0.000000
03E5 indicator variable (0 or 1) 0.09 0.000000
04E5 indicator variable (0 or 1)

CCS indicator variable (0 or 1) 0.06 0.000010
Intercept?

21f none of the other predictor variables were explanatory,
the value of the intercept would be the average of the AFSC
selection rates for those with four years TIS. When a model
has predictive power, intercepts have values that are differ-
ent from the average of the dependent variable.

tudes of the P-values indicate that the listed coefficients are statisti-
cally significant.’ The coefficients in Table F.4 are intuitive. For exam-
ple, we would expect higher selection rates for CCS AFSCs. For those
with four years TIS, our model adds 0.06 (six percentage points) to the
selection rates for CCS AFSCs. The model also adds a factor ranging
from —0.15 to 0.3 to account for differences among the selection cycles
represented in the data.

To capture the effects of different EPR impacts across AFSCs,
our TIS = 4 model adds the product of 0.49 and the AFSC’s EPR
impact for that cycle as measured using Approach Four in Chapter
Two. Because the coeflicient (0.49) is positive, we can deduce that the

5 ‘The P-value is the probability of concluding that a predictor variable is statistically sig-
nificant when it really is not. For our models, we retained predictor variables with P-values

of less than 5 percent (0.05).
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Air Force promoted E4s with four years TIS at higher rates when they
were in AFSCs that had greater EPR impacts. We saw in Figure 2.7
that EPR impacts varied from 0.2 to 0.6 for the 05E5 cycle. Multiply-
ing these impacts by our EPR coeflicient means that, all other things
being equal, the Air Force promoted individuals with four years TIS in
AFSCs with the highest EPR impacts about (0.49 x0.6) — (0.49 x 0.2)
= 0.20, or 20 percentage points higher than in AFSCs with the lowest
EPR impacts.

In the TIS = 4 model, the longevity coefhcient is negative. This
means that the Air Force promoted individuals with four years TIS at
lower rates when they were in AFSCs with greater variations in longev-
ity scores. Again, this is reasonable. Junior E4s with four years TIS did
not compete as well when they faced higher concentrations of indi-
viduals with more longevity points, all other things being equal. Figure
2.7 shows that the range of longevity impacts for the 05E5 cycle was
0.2 to 0.4. Individuals with four years TIS in AFSCs with the high-
est longevity impacts lost about (—0.63 x 0.4) — (—0.63 x 0.2) = —0.13
or 13 percentage points compared to those in AFSCs with the lowest
longevity impacts.

Because the coeflicient for the decoration impact was not statisti-
cally different from zero, we did not include it in the model. Excluding
decorations, especially for those with four years T1S, is consistent with
Figure 2.7, which shows that decorations had the lowest impact of any
WAPS component on the 05E5 cycle.

Finally, the positive coefficient for testing impact indicates that
the Air Force was more likely to promote E4s with four years TIS
when they were in AFSCs that had higher variations in test scores.
This, too, is reasonable because there are higher concentrations of good
testers in the four-year TIS groups. Figure 2.7 shows that the range of
testing impacts for the 05E5 cycle was 0.5 to 0.9. Therefore, all other
things being equal, those with four years TIS in AFSCs that had the
highest testing impacts enjoyed about a (0.50 x 0.9) — (0.50 x 0.5) =
0.20 or a 20-percentage-point advantage over those with four years
TIS in AFSCs with the lowest testing impacts. Thus, our regression
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model reveals that the univariate perspective in Figure 4.3 substantially
understates the impact of testing differences.¢

To illustrate the entire calculation, Table F.5 estimates the selec-
tion rates for two hypothetical non-CCS AFSCs for the 01E5 cycle
that were equal in all respects except testing impact.

Each estimated selection rate is the sum of the products of the
model coefficients and the AFSC values. For example, the estimated
selection rate for AFSC A:

0.61 = (0.49 x 0.5) + (0.50 x 0.5) + (=0.63 x 0.3) + (=0.15 x 0) +
(=0.07 x 0) + (0.14 x 0) + (0.30 x 1) + (0.24 x 0) + (0.09 x 0) +
(0.06 x 0).

Table F.5
TIS = 4 Modeled Selection rates for High/Low Testing Impacts,
Cycle 01E5

Predictor Variable Coefficients AFSC A Values AFSC B Values
EPR impact 0.49 0.50 0.50
Decoration impact

Testing impact 0.50 0.50 0.90
Longevity impact -0.63 0.30 0.30
98E5 indicator variable (0 or 1) -0.15 0 0
99ES5 indicator variable (0 or 1) -0.07 0 0
00E5 indicator variable (0 or 1) 0.14 0 0
01E5 indicator variable (0 or 1) 0.30 1 1
02E5 indicator variable (0 or 1) 0.24 0 0
03E5 indicator variable (0 or 1) 0.09 0 0
04E5 indicator variable (0 or 1)

CCS indicator variable (0 or 1) 0.06 0 0
Intercept

Estimated Selection rate 0.61 0.81

¢ For those with four years TIS, Figure 4.3 estimated that E4s in AFSCs with the highest
testing impacts had an eight selection point advantage over their counterparts in AFSCs that
had the lowest testing impacts.
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Table F.6 shows the model for those with TIS = 7. This model has
an adjusted R? of (0.86), and it used 324 AFSCs/cycles that had at least
25 E4 eligibles with seven years TIS.

Again, the coefficients for this model are intuitive if we realize
that E4s competing for E5 with seven years T1S were either poor testers
or had less than perfect EPR scores. The negative coeflicient for EPR
impact means that there was downward pressure on selection rates for
individuals with seven years TIS in AFSCs that had more variation in
EPR scores.

Similarly, a negative coefficient for testing impact means that
selection rates for those with seven years TIS tended to be lower in
AFSCs that had more variation in test scores.

Figure F.6 plots the coefficients for testing and EPR impacts for
our four E5 cycle models. Junior E4s who were good testers had a
greater advantage when they were in AFSCs with greater variations in
testing scores. Conversely, senior E4s were disadvantaged in AFSCs
with more variation in testing scores.

Table F.6

TIS = 7 Model

Predictor Variable Coefficients P-values
EPR impact -0.18 0.046139
Decoration impact -1.34 0.030023
Testing impact -0.37 0.000000
Longevity impact

98E5 indicator variable (0 or 1) -0.33 0.000000
99ES5 indicator variable (0 or 1) -0.1 0.000001
00ES5 indicator variable (0 or 1) 0.12 0.000000
01E5 indicator variable (0 or 1) 0.23 0.000000
02ES5 indicator variable (0 or 1) 0.18 0.000000
03E5 indicator variable (0 or 1)

04E5 indicator variable (0 or 1) -0.05 0.003266
CCS indicator variable (0 or 1) 0.10 0.000005

Intercept 0.90 0.000000
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Figure F.6
Model Coefficients for 98-05 E5 Cycles
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APPENDIX G

Multivariate Models to Predict Selection Rates
to E6

This appendix describes the models that we developed to predict selec-
tion rates to EG6 as a function of time in service. It also provides insight
into the dynamics of the predictor variables.

Figure G.1 shows that managers established a wide range of selec-
tion rates over the 98E6—05E6 cycles to control E6 strength.

Figure G.1
E6 Cycle Selection Rates
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Higher selection rates to E5 and to E6 modified seniority pat-
terns. Table G.1 shows the TIS distributions of the E5s competing in
the 98E6-05EG6 cycles. Between the 98E6 and 05EG6 cycles, the E5s
competing for selection gradually became more junior.

The shaded cells in Table G.1 indicate the leading edge, by TTIS, of
the E5s competing for selection changed over the 98E6-05EG cycles.
We used the TIS boundaries defined by these shaded cells to develop
our fast burner (FB) model. We employed this fast burner grouping
because we found that relative seniority was a better predictor than
absolute TIS. For our FB+1+2 model, we considered those with one
and two years of service beyond our fast burner groups. Following the
same pattern, we developed FB+3+4, FB+5+6, and FB+7+8 models.

Tax AFSC, small AFSC, and other exclusions left us with the 103
AFSCs listed in Appendix A, Table A.2. These 103 AFSCs across eight
selection cycles offered the possibility of 824 observations per model.
Our FB model actually found 148 AFSCs/cycles that had at least 25

Table G.1
Distribution of E5s by Time in Service (%)

Time in Service (at end of cycle)

Cycdle <7 8 9 10 11 12 13 14 15 16 17 18+ Total
98E6 0 1 3 6 9 13 17 15 12 6 12 100
99E6 0 1 3 5 10 11 15 16 13 5 12 100
00E6 0 1 4 9 14 13 14 14 10 6 9 100
01E6 0 2 4 0 13 15 12 11 10 6 7 100
02E6 1 4 8 11 16 13 12 12 7 6 5 5 100
03E6 3 10 13 15 14 15 9 6 3 2 2 100
04E6 5 15 16 15 13 11 10 6 4 3 1 2 100
05E6 8 177 18 15 12 10 7 6 3 2 1 1 100

SOURCE: WAPS history file.
NOTE: Shaded cells indicate fast burners.
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E5 fast burner eligibles in a single cycle.! Table G.2 lists our regression
results.

We would have anticipated higher selection rates for CCS AFSCs.
However, for the fast burners in the cycles we modeled, the selection
advantage was not statistically significant.

Because the EPR impact coefficient (0.33) is positive, we can con-
clude that the Air Force promoted fast burner E5s at higher rates when
they were in AFSCs with greater variations in EPR scores.

The positive coefficient for testing impact indicates that the Air
Force promoted fast burner E5s at higher rates when they were in
AFSCs that had greater variations in test scores. Figure 2.12 shows that
the range of testing impacts for the 05E6 cycle was (0.3) to (0.9). There-
fore, all other things being equal, fast burners in AFSCs that had the
highest testing impact enjoyed a (0.49 x 0.9) — (0.49 X 0.3) = 0.29 or a

Table G.2

Fast Burner Model

Predictor Variable Coefficients P-values
EPR impact 0.33 0.000080
Decoration impact

Testing impact 0.49 0.000000

Longevity impact
98E6 indicator variable (0 or 1)
99E6 indicator variable (0 or 1)

00E6 indicator variable (0 or 1) 0.04 0.000008
01E6 indicator variable (0 or 1) 0.06 0.000000
02EG6 indicator variable (0 or 1) 0.05 0.000000

03E6 indicator variable (0 or 1)
04EG6 indicator variable (0 or 1)

CCS indicator variable (0 or 1)
Intercept -0.32 0.000000

1 The 148 data points captured 7,270 fast burners, which was 44 percent of the total before

all exclusions. The FB+1+2 and the other three models used higher percentages of the total
eligibles because there were more instances with at least 25 eligibles.
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29-percentage-point advantage over equally experienced fast burners
in AFSCs with the lowest testing impacts. The magnitude of this dif-
ference is quite remarkable, and it illustrates that the difference of 10
percentage points that we saw in the univariate perspective presented
in Figure 4.10 substantially underestimates testing impact.

The adjusted R?* for the FB model is 0.53, which is lower than the
adjusted R?* for the E5 models. One explanation for the difference is
that the eligibles for the E6 cycles had more variation in their longevity
scores. We grouped multiple cells together for our E6 models to cap-
ture more AFSCs with at least 25 eligibles in a cycle. However, these
groupings were necessarily composed of less-homogenous individuals
from a longevity perspective.

Table G.3 shows the model for those with seven or eight years
beyond the fast burners. This model has an adjusted R? of (0.53), and it
used 393 AFSCs/cycles that had at least 25 E5 eligibles in a cycle.

Again, the coefficients for this model are intuitive if we realize
that senior E5s competing for E6 tend to be poor testers. The negative

Table G.3

FB+7+8 Model

Predictor Variable Coefficients  P-values
EPR impact

Decoration impact

Testing impact -0.44 0.000000
Longevity impact -0.11 0.021587
98E6 indicator variable (0 or 1) -0.07 0.000000
99E6 indicator variable (0 or 1)

00EG6 indicator variable (0 or 1) 0.05 0.000023
01E6 indicator variable (0 or 1) 0.15 0.000000
02E6 indicator variable (0 or 1) 0.15 0.000000

03E6 indicator variable (0 or 1)
04E6 indicator variable (0 or 1)
CCS indicator variable (0 or 1) 0.04 0.000356
Intercept 0.74 0.000000
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coefhicient for testing impact confirms that selection rates for senior E5s
tended to be lower in AFSCs that had more variation in test scores.

Figure G.2 plots the coefficients for testing and EPR impact for
our five E6 cycle models. Fast burners enjoyed greater advantages when
they were in AFSCs with higher variations in testing and EPR scores.
Conversely, senior E5s were disadvantaged in AFSCs with more varia-
tion in testing and EPR scores.

Figure G.2
Model Coefficients, E6 Cycles
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APPENDIX H

Multivariate Models to Predict Selection Rates
to E7

This appendix describes the models that we developed to predict selec-
tion rates to E7 as a function of time in service. It also provides insight
into the dynamics of the predictor variables.

Figure H.1 shows that strength managers employed a range of
selection rates over the 98E7-05E7 cycles.

Figure H.1
E7 Cycle Selection Rates
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Table H.1 shows the TIS distributions of the E6s competing in
the 98E6—05EG cycles. Across the 98E7 and 05E7 cycles, these distri-
butions remained stable for the junior E6s, our population of primary
interest.

Unlike with E6 cycles, we did not find it necessary to account for
dynamic seniority within fast burners (Table G.1). Exclusions left us
with the 84 AFSCs listed in Appendix A, Table A.3. These 84 AFSCs
across eight selection cycles offered the possibility of 672 (= 84 x 8)
observations per model. Our TIS <14 model had 209 AFSCs/cycles
that had at least 10 EG fast burner eligibles in a single cycle.!

Table H.2 lists our regression results for the fast burners.

We would have anticipated higher selection rates for CCS AFSCs.
However, for the fast burners in the cycles we modeled, the selection
advantage was not statistically significant.

Table H.1
Distribution of Eligible E6s by Time in Service (%)

Time in Service (at end of cycle)

Cycle <11 12 13 14 15 16 17 18 19 20+ Total
98E7 0 1 2 4 9 1" 15 19 17 21 100
99E7 0 0 1 4 7 12 14 17 20 25 100
00E7 0 0 1 3 6 1" 16 16 17 30 100
01E7 0 0 1 2 5 10 15 19 17 30 100
02E7 0 0 1 3 4 9 15 18 18 31 100
03E7 0 1 1 2 5 8 12 18 19 34 100
04E7 0 1 2 3 5 9 1 15 18 36 100
05E7 1 1 2 5 6 9 13 12 15 36 100

SOURCE: WAPS history file.
NOTE: E6s in shaded cells were fast burners.

1 Because there were fewer E7s, we reduced the minimum number of eligibles to 10. Using

this criterion, we captured 4,848 eligibles with 14 or fewer years of service (52 percent of the
total before all exclusions).



Multivariate Models to Predict Selection Rates to E7 133

Table H.2

TIS <14 Model

Predictor Variable Coefficients P-values
EPR impact 0.55 0.030185
Decoration impact

Testing impact 0.43 0.000000
Longevity impact -0.56 0.000470
98E6 indicator variable (0 or 1) 0.06 0.031749
99E6 indicator variable (0 or 1) 0.13 0.000006
00E6 indicator variable (0 or 1) 0.22 0.000000
01E6 indicator variable (0 or 1) 0.30 0.000000
02E6 indicator variable (0 or 1) 0.15 0.000004
03E6 indicator variable (0 or 1) 0.09 0.003615
04E6 indicator variable (0 or 1) 0.09 0.000199
CCS indicator variable (0 or 1)

Intercept

Because the EPR impact coefficient (0.55) in the TIS <14 model
is positive, we can conclude that the Air Force promoted fast burner
EGs at higher rates when they were in AFSCs with greater variations in
EPR scores.

We saw in Figure 2.15 that EPR impacts for 05E7 cycle varied
from 0 to 0.2. Multiplying these by our EPR coefhcient means that,
all other things being equal, the Air Force promoted fast burners in
AFSCs with the highest EPR score impacts at a rate about 11 per-
centage points higher than those with the lowest EPR score impacts
[(0.55 % 0.2) — (0.55 x 0) = 0.11].

The positive coefficient for testing impact indicates that the Air
Force promoted E6s with 14 or fewer years TIS at higher rates when
they were in AFSCs that had higher variations in test scores. Figure
2.15 shows that the range of testing impacts for the 05E7 cycle was 0.6
to 1.0. Therefore, all other things being equal, fast burners in AFSCs
that had the highest testing impact enjoyed about (0.43 x 1.0) —
(0.43 x 0.6) = 0.17 or a 17-percentage-point advantage over equally
experienced E6s in AFSCs with the lowest testing impact.
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The adjusted R? for the TIS <14 model is 0.46, which is lower
than the adjusted R? for the E5 models. One explanation for the dif-
ference is that the eligibles for the E7 cycles have more variation in
their longevity scores. We grouped multiple longevity cells together
for our E7 models to capture more AFSCs with at least 10 eligibles in
a cycle. However, larger groupings are necessarily composed of less-
homogenous individuals from a longevity score perspective. Also, selec-
tion rates based on as few as 10 individuals tend to be more volatile.

Table H.3 shows the model for E6s with 219 years TIS. This
model has an adjusted R? of 0.60, and it used 571 AFSCs/cycles that
had at least 10 E5 eligibles in a cycle.

Again, the coefhicients for this model are intuitive if we note that
senior E6s competing for E7 tend to be poor testers or have less than
perfect EPR scores. Negative coefficients for testing and EPR impacts
mean that selection rates for senior E6s were lower in AFSCs that had
more variation in test and EPR scores.

Table H.3

TIS 219 Model

Predictor Variable Coefficients  P-values
EPR impact -0.18 0.000373
Decoration impact

Testing impact -0.29 0.000000
Longevity impact 0.21 0.000000
98EG6 indicator variable (0 or 1) -0.05 0.000000
99E6 indicator variable (0 or 1) 0.02 0.000156
00E6 indicator variable (0 or 1) 0.09 0.000000
01E6 indicator variable (0 or 1) 0.1 0.000000
02E6 indicator variable (0 or 1) 0.06 0.000000

03E6 indicator variable (0 or 1)
04EG6 indicator variable (0 or 1)
CCS indicator variable (0 or 1) 0.05 0.000000
Intercept 0.46 0.000000
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Figure H.2 plots the coefhicients for testing and EPR impact for
our four E7 cycle models. As with E4s and E5s, fast burning E6s had
greater advantages when they were in AFSCs with higher variations in
testing and EPR scores. Conversely, senior E6s were disadvantaged in
AFSCs with more variation in test and EPR scores.

Figure H.2
Regression Coefficients, 98E5-05E7 Cycles
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APPENDIX |

ACT, SAT, and ASVAB Approaches to
Standardization

How Are Large-Scale, Commonly Used Tests
Standardized?

A number of methods can be used to standardize test scores. These
methods, usually called equating methods, are based on statistical con-
cepts. We discuss the methods used on the ACT, SAT I Reasoning
Test, and the ASVAB. The developers of each of these tests have suc-
cessfully used standardization methods to ensure comparability of test
scores among the various versions and administrations of its test.

Standardization of ACT Scores

The ACT employs design constraints as well as equating to ensure
that ACT test scores are comparable across its different forms and
administrations.

ACT employs strict development specifications regarding the
types of questions that can be asked. Test design specifications are also
used to control the difficulty and content of the questions on each test.
Candidate questions are pre-tested with actual students before inclu-
sion on an ACT.

When ACT designs a new test, several forms of the test are devel-
oped and all are equated to a base form. The base form is a test from
a prior year that has not been released to the public. Currently, ACT
equates its test forms to a 1989 test.

ACT uses a true score methodology to achieve comparable test
scores. This concept is based on the principle that the ACT is given
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to randomly equivalent groups of students. In randomly equivalent
groups, there is a high probability that the distribution of scores for
each group will be the same, so ACT relies on this principle. That is,
ACT assumes that the ability level of each group should be the same
since the groups are, by design, randomly equivalent. The distribution
of the scores should be the same for all the groups because of the ran-
domly equivalent property.

To accomplish equating, ACT administers a different form of the
test to each group of students. Each form of the test varies slightly.
ACT first computes the raw score for each test taker. The raw score is
the number of questions answered correctly. ACT then converts the
raw score to a scaled score that makes the distribution of the scores the
same for all the groups. That is, in the converted scores, the same num-
bers of people from each group get each scaled score.

ACT’s equating method is most clearly demonstrated by an illus-
tration. Supposed ACT administers Form A, Form B, and Form C of
a test to three groups of students. ACT’s equating method works by
selecting a level such as the percentage of people scoring below 20 on
Form A. The raw scores from Form A are scaled (multiplied by a con-
stant), so that the proportion of people scoring below 20 is the same as
for Form B. ACT repeats this process and multiplies the scores of the
Group C test takers by a possibly different constant so that the same
percentage of people in Group C score below 20. All the scaled scores
are normed to the base reference form, which is currently the 1989 ref-
erence test. 'This method is repeated for each possible score. The result
is a look-up table for each test form, in which the raw score can be con-
verted into a scaled score. The tables now link the scores for the three
forms of the test, and the scaled scores are directly comparable to each
other and to the reference base.

To prevent error drifts over time, ACT performs equating once a
year with a test from a previous year that has not been publicly released.
Hence, ACT’s equating method keeps scores comparable from year to
year. Thus, any specific score on the ACT years ago indicates the same
level of ability as that same specific score this year and for all the years
in between.
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Standardization of SAT | Reasoning Test Scores

The SAT I Reasoning Test is given seven times between October and
June of each school year. In addition, different forms of the test are
commonly given during each administration. The test has two parts,
verbal and math. Each part has multiple sections focused on different
aspects of verbal and math abilities." The Educational Testing Service
(ETS), which develops the test, employs stringent content and statisti-
cal specifications to control the content and difhculty of the various
forms of each test. In addition, ETS applies a score standardization
process to ensure that the scores on SAT I Reasoning Test are compa-
rable across its different forms and administrations.

To apply its score standardization methodology, ETS computes a
formula score for the verbal and math parts of the exam. The formula
score is computed by allotting one point for each question answered
correctly and forming a sum. From that sum, a fraction of a point is
subtracted for each question answered incorrectly. The fraction varies
for each question according to the number of choices the test taker had
to choose from to answer the question. ETS does not add or subtract
any amount for those questions the test taker did not answer, and ETS
does not subtract any amount for non—multiple choice questions that
are answered incorrectly.

ETS uses a data collection method to link a new test form to pre-
vious forms that have already been equated and scaled. ETS appends
a section, called an “anchor test” to each new form it administers. The
anchor test is a section of a test that has been administered in the past.
Hence, the anchor test is a section that appears on the new form and
on a previous form, and it serves as the link between the new form and
previous SAT I reasoning tests. The anchor test is not counted in a test
taker’s performance on the test and is not identifiable to a test taker.
The sole purpose of the anchor test is to allow ETS to equate the new
form to previous forms.

! ETS introduced a new form of the SAT I Reasoning Test in March 2005. The equating
procedure described below applies to the pre—March 2005 SAT I Reasoning Tests. Though a
modified process may apply to the new SAT I to account for changes in content and format,
the ETS approach to score standardization is the same.
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ETS begins its equating process by constructing paired samples
of test takers. The first sample consists of test takers who took the new
form with a particular anchor test. The second sample that is paired
with the first sample consists of test takers who took a previous form
of the test that included the same anchor test. The samples are chosen
to be representative of the SAT I test taking population. ETS then uses
the formula scores on the anchor test common to both samples to adjust
for any differences in ability levels between the two sample groups of
test takers. Next, ETS uses linear models, equipercentile models, and
item response theoretical approaches to arrive at equating functions
that relate the formula scores on the new form to formula scores on
the previous form. This step gives ETS a way to equate the difficulty of
the new form to the previous form after adjusting for any differences
in ability level of the two sample groups. The exact method applied to
each equating effort depends on which is deemed most appropriate for
that equating effort.? The result of applying the equating functions is
an equated formula score for each test taker in the two samples. Finally,
ETS converts the equated formula scores to the familiar scaled scores
reported to the test takers and test performance users. The conversion
is achieved by applying a mathematical formula to the equated for-
mula scores that results in score values between 200 and 800 in 10
point increments. These scaled scores are thus comparable to previous
scores.

Standardization of ASVAB Scores

Nine subtests compose the ASVAB. Each subtest measures test-taker
aptitude in one of several areas including mathematical, verbal, tech-
nical, and spatial dimensions. Each military service uses a different
subset of the subtests and can use different performance measures to
emphasize aptitudes especially suited to its needs. These performance
measures are called composites. To ensure that the composites are con-
sistent over time, the Defense Manpower Data Center standardizes the

ASVAB scores.

2 For example, ETS is vigilant about the effects of equating on gender and race.
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The reference base test for the current ASVAB is the Profile of
American Youth 1997 (PAY97) study. The PAY97 used a sample of
approximately 6,000 American young adults, aged 18 to 23 in 1997,
with oversamples of black and Hispanic populations. These PAY97
participants took the computerized adaptive version of the ASVAB
under standardized conditions in the third and fourth quarters of
1997. This computerized adaptive version of the ASVAB (Form 04D)
employs adaptive Bayesian item selection and scoring rules based on
item response theory. Although the PAY97 occurred in 1997, DoD did
not adopt the new reference base until 2004.

Prior to using the PAY97 reference base, the ASVAB used data
from a 1980 study as its reference base. Data for the 1980 reference
base were collected via Form 8A. Form 04D of the current ASVAB
was linked to the 1980 reference base via equipercentile equating. The
equating between these two forms used a sample of more than fif-
teen thousand test takers. Test forms were randomly assigned to the
test takers in the sample, and each Form 04D subtest distribution was
equated to the analogous subtest on Form 8A distribution using an
equipercentile-based procedure which equated the means and standard
deviations of the two distributions. This procedure resulted in a score
conversion that placed the Form 04D scores on the Form 8A score
scale.

Form 04D is only one form of the current ASVAB. There are
many other forms; to complete the standardization of ASVAB scor-
ing, the other forms had to be equated to Form 04D, the comput-
erized adaptive version of the test. In the past, the various forms of
the ASVAB have been equated using an equipercentile procedure for
each subtest. In this case, equipercentile equating was determined not
to be applicable because the Defense Manpower Data Center began
using an item response theory (IRT) scoring method for the ASVAB
in 2002. The IRT method was adopted for Forms 25A, 25B, 26A, and
26B. In the IRT approach, ability measures are based on how the test
taker responds, and the responses are already on a common metric
that is based on large samples. This fundamental characteristic of IRT

3" For details on equipercentile equating, see Segall (1997), pp. 181-198.
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makes computerized adaptive testing possible and allows IRT scores
from different forms to be treated as interchangeable without further
equating.

Although, in theory, no further equating was necessary to
equate Form 04D to Forms 25A, 25B, 26A, and 26B, the Defense
Manpower Data Center concluded that differences in the data collec-
tion mechanism, calibration inconsistencies, variances in motivation
among test takers, the different test durations of forms, and other fac-
tors all pointed to a need to equate the forms. A linear method that
matched the first two moments of the distribution of the estimated
ability parameter was used to equate the different forms. Post-equating
analysis on the composite scores showed that linear equating resulted
in similar qualification rates across all forms of the PAY97 reference
base test and the Form 8A reference base tests. In addition, post-equat-
ing DoD Manpower Data Center studies showed that the composition
of qualified applicants did not differ significantly either in the racial
makeup dimension or in the gender dimension. Hence, linear equating
appears to be compatible with the IRT-based testing approach used in
the ASVAB.

Methods Compared

Major testing organizations use various methods to standardize their
test scores. The ACT uses true score methodology to equate sample dis-
tributions to achieve comparable test scores. The SAT I uses an equipe-
rcentile equating approach but evaluates the appropriateness of apply-
ing linear and IRT-based equating methods as well. The ASVAB uses
a linear equating method. Each method has been extensively evaluated
by each testing organization and shown to be an effective score stan-
dardization method for its particular test. Each method is applicable
to tests with certain characteristics, features, and media. For example,
equipercentile equating is more comprehensive than linear equating,
but linear equating is especially useful in cases where the distribu-
tions have similar shapes—as in the ASVAB case where IRT testing
is used.
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