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1.0  EXECUTIVE SUMMARY 
 
The Air Force Personnel Center Strategic Research and Assessments Branch (AFPC/DSYX) 
initiated a contract to evaluate the 17 cognitive subtests included in the previous Forms (O, P, Q, 
R/S, and T) of the Air Force Officer Qualifying Test (AFOQT) to determine which ones should be 
considered for the next generation AFOQT Form U. This project is part of a continuous effort by 
the United States Air Force (USAF) to predict important personnel outcomes while increasing 
qualification rates for historically underrepresented gender, racial, and ethnic minority subgroups 
(a phenomenon known as the diversity-validity tradeoff; Ployhart & Holtz, 2008). Note that of the 
17 cognitive subtests, 10 are in the AFOQT Form T and seven are no longer operational.  
 
A three-pronged technical approach was adopted to conduct an empirical, theoretical, and 
competency evaluation of the 17 cognitive subtests included in the AFOQT Forms O, P, Q, R/S, 
and T. The empirical evaluation involved a review of the archival information, such as technical 
reports and test manuals, to document the psychometric properties of these subtests. The review 
relied on general subtest information, meta-data, Classical Test Theory (CTT) data, and criterion-
related data. The theoretical evaluation involved a review of the academic literature on the 
dominant cognitive ability frameworks (i.e., models of intelligence), namely Cattell’s Crystallized 
and Fluid Intelligence (C&F) model, Cattell-Horn-Carroll (CHC) model, and Thurstone’s Primary 
Mental Abilities (PMA) model, to ensure the alignment between the cognitive subtests and the 
theoretical frameworks. Finally, the competency evaluation involved a review of the ongoing and 
completed efforts on the critical competencies that USAF officers need to have upon 
commissioning and classifying into rated (i.e., aircrew) career fields, such as manned and remotely 
piloted aircraft (RPA) pilot, combat systems officer (CSO), and air battle manager (ABM). This 
step was necessary to determine how well the subtests cover key USAF officer competencies and 
whether they add predictive power above and beyond the other cognitive subtests.  
 
From an empirical perspective, there are several takeaways. First, there is evidence not to bring 
back any de-commissioned subtests. While some of them exhibited acceptable or even favorable 
criterion-related validities, almost all of the CTT metrics indicated deficiencies (most notably the 
mean score subgroup difference [SGD] values). Second, most operational subtests are in an 
acceptable standing, with CTT metrics being mildly concerning or favorable. This suggests that 
these subtests can be included in the AFOQT Form U but will need to be modified slightly, 
focusing specifically on the concerning metrics (e.g., difficulty, discriminability, SGD). Third, the 
rest of the operational subtests can be included in Form U but with substantial modifications. 
Finally, Word Knowledge (WK) should be excluded from the next generation AFOQT battery for 
its poor CTT metrics and criterion-related validities.     
 
From a theoretical perspective, the main takeaway is that the 17 cognitive subtests measure 
crystallized intelligence to a great extent, fluid intelligence to some extent, and other types of 
intelligence to a small extent or not at all. While not all types of intelligence are applicable to the 
goals of the AFOQT, there were a few that could have been measured better (e.g., short-term 
memory, long-term storage and retrieval, and reaction and decision speed). With that said, note 
that a greater emphasis was given to the alignment between the cognitive subtests and the officer 
competencies than to the alignment between the cognitive subtests and the theoretical 
frameworks.   
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From a competency evaluation perspective, the results were mixed. On the one hand, (1) only two 
de-commissioned subtests mapped strongly to the core officer competencies while the rest of the 
operational and de-commissioned subtests mapped to the competences only moderately or not at 
all; and (2) most of the operational and de-commissioned subtests mapped to the Air Force 
Specialty Code (AFSC)-specific competencies only moderately or not at all. WK was the only 
operational subtest that mapped only moderately to the aircrew career fields competencies, while 
the rest of the operational subtests mapped strongly. Furthermore, three operational subtests did 
not survive the stepwise regression model indicating a lack of incremental predictive power.    
 
Considering the results of the aforementioned evaluations, we recommend that the next generation 
AFOQT Form U reimagines its suite of the cognitive ability subtests by (1) not bringing back any 
de-commissioned subtests; (2) excluding WK due to its poor psychometric performance and poor 
linkage to the USAF officer competencies; and (3) modifying the rest of the operational subtests 
as described in this report. Because the mapping between some of the operational subtests and the 
core officer competencies was tenuous at best, we recommend that the subtests be augmented with 
measures of fluid intelligence and/or specific abilities. We are confident that these enhancements 
would improve the psychometric integrity of the AFOQT as a whole.  
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2.0  INTRODUCTION 
 
The effort described in this technical report served as the first step in preparing the AFOQT Form 
U. The main goal of this effort was to evaluate the 17 cognitive subtests included in the AFOQT 
Forms O, P, Q, R/S, and T to determine which of them should be included in the Form U. The next 
steps in preparing Form U are described in other technical reports. The following paragraphs 
provide a brief history of the AFOQT and review the evolution of the Forms and subtests 
throughout the years.      

 
2.1  Brief History of the AFOQT 
 
The AFOQT has been an important component of the Air Force Personnel Testing Program 
(AFPTP) since 1953. It is a critical tool for officer commissioning and aircrew training 
classification and is widely accepted among military personnel selection communities as a useful 
and cost-effective instrument. Historically, the AFOQT has been the primary selection test for the 
Air Force Reserve Officer Training Corps (AFROTC), Officer Training School (OTS), and the 
Airman Education and Commissioning Program (AECP). It is also used in the selection process 
for Undergraduate Pilot Training (UPT), Undergraduate RPA Training (URT), CSO training, and 
ABM training. Since its inception, the AFOQT has undergone several revisions to improve its 
performance prediction and officer classification (for a complete history of the AFOQT see 
Drasgow et al., 2010).  
 
2.2  AFOQT Forms O, P, Q, R/S, and T 
 
Although the AFOQT has been operational since 1953, the current effort focused on the 17 
cognitive subtests included in Forms O, P, Q, R/S, and T only (see Table 1). As can be seen, Form 
R was never administered, so the administration went from Form Q straight to Form S. Form S 
incorporated a non-cognitive subtest known as the Self-Description Inventory Plus (SDI+), which 
was designed to measure officer personality traits. Subsequently, a modified version of the SDI+, 
known as SDI-O (Self-Description Inventory - Officers ), was incorporated into Form T along with 
an experimental situational judgment test (SJT). The evaluation of the non-cognitive subtests is 
beyond the scope of the current report. For more information on the SDI+ and SDI-O, please refer 
to Mann et al. (2023) and Woolley et al. (2022). For more information on the SJT, please refer to 
Walsh et al. (2022) and Sizemore et al. (2022).     
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Table 1. Overview of the AFOQT Forms 

Form Years of 
Administration 

Number of 
Parallel Forms 

Number of  
Cognitive Subtests 

Administration 
Time* 

O 1981 - 1987 1 16 3.5 hours 
P 1987 - 1994 2 16 3.5 hours 
Q 1994 - 2005 2 16 3.5 hours 
R [not administered] 2 16 N/A 
S 2005 - 2015 2 11 2 hours 

T** 2015 - present 2 10 2.3 hours 
*The administration time column does not include the time allotted for non-cognitive subtests (e.g., Situational 
Judgment Test, Self-Description Inventory Plus, Self-Description Inventory for Officers). 
**Form T Version 1 was deployed in 2015. Form T Version 2 was deployed in 2023 (Kantrowitz et al., 2023). 
Note. N/A = Not Applicable. 
 
 
The 17 cognitive subtests evaluated in this effort are summarized in Table 2. For item samples 
please refer to Attachment 1. 
 
 

Table 2. Description of the AFOQT Cognitive Subtests 

Operational Subtests 
Subtest Abbreviation Description 

Verbal 
Analogies VA 

Measures the ability to reason and recognize relationships 
between words. The examinee must choose the option that 
best completes the analogy developed at the beginning of each 
statement. 

Arithmetic 
Reasoning AR 

Measures the understanding of arithmetic relationships 
expressed as word problems. Each problem is followed by 
five possible answers. The examinee must decide which one 
of five choices is correct. 

Word 
Knowledge WK 

Measures the ability to understand written language through 
the use of synonyms. For each question, the examinee must 
choose the word that is closest in meaning to the capitalized 
word provided. 

Math 
Knowledge MK 

Measures knowledge of mathematical terms, formulas, and 
relationships. Each problem is followed by five possible 
answers. The examinee must decide which one of the five 
choices is correct. 

Reading 
Comprehension RC 

Measures the ability to read and understand written material. 
Each passage is followed by a series of multiple-choice 
questions. The examinee must choose the option that best 
answers the question based on the passage. No additional 
information or specific knowledge is needed. 

Physical 
Science PS Measures knowledge in the area of science. Each of the 

questions or incomplete statements is followed by five 



 

5 
Distribution Statement A: Approved for public release, unlimited distribution. 
AFRL-2024-1217, cleared 4 March 2024 

choices. The examinee must decide which of the choices best 
answers the question or completes the statement. 

Table Reading TR 

Measures the ability to read a table quickly and accurately. 
For each test question, the examinee is given an X-axis and a 
Y-axis value. The examinee’s task is to find the cell where the 
column and row intersect, note the number that appears there, 
and then find this number among the five provided answer 
options. 

Instrument 
Comprehension IC 

Measures the ability to determine the position of an airplane 
in flight from reading instruments showing its compass 
direction heading, amount of climb or dive, and degree of 
bank to right or left. Each problem consists of two dials and 
four airplanes in flight as answer options. The examinee's task 
is to determine which one of the four airplanes is most nearly 
in the position indicated by the two dials. 

Block 
Counting BC 

Measures the ability to “see into” a 3-dimensional pile of 
blocks. Given a certain numbered block, the examinee's task 
is to determine how many other blocks the numbered block 
touches. 

Aviation 
Information AI 

Measures knowledge of aviation. Each of the questions or 
incomplete statements is followed by five choices. The 
candidate is to decide which one of the choices best answers 
the question or completes the statement. 
De-Commissioned Subtests 

Subtest Abbreviation Description 
Data 
Interpretation DI Measures the ability to extract data from graphs and charts 

Mechanical 
Comprehension MC Measures the understanding of mechanical functions 

Electrical Maze EM Measures spatial ability based on choice of a path through a 
maze 

Rotated Blocks RB Measures spatial ability by requiring mental manipulation 
and rotation of objects 

Hidden Figures HF Measures spatial ability by requiring the discovery of simple 
figures embedded in a complex figure 

General 
Science GS Measures knowledge and understanding of scientific 

concepts, terms, principles, and instruments 
Scale Reading SR Measures the ability to read scales and dials. 

 
 
Table 3 summarizes the status of the 17 AFOQT cognitive subtests throughout the years. As can 
be seen, some subtests remained the same, some changed slightly, and others were dropped/de-
commissioned altogether. Eight subtests have been consistently included in AFOQT Forms O 
through T:  VA, AR, WK, MK, IC, BC, TR, and AI. The content taxonomy for GS was changed 
with the release of Form T, when it was renamed PS and focused directly on physical sciences 
(e.g., chemistry and physics; Carretta et al., 2016). RC, DI, MC, EM, and SR were removed when 
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Form S was implemented due to their lack of incremental validity (Parish et al., 2008) and the 
desire to broaden AFOQT content with a measure of personality (SDI+). RB and HF were removed 
from AFOQT Form T due to their lack of incremental validity (Johnson et al., 2017). Note that RC 
was removed from Form S due to the time concerns and the fact that it did not add incremental 
validity beyond other verbally loaded subtests (VA and WK; Parish et al. 2008). However, after 
Form S was implemented, there was a concern about the examinees’ reading level, so RC was 
brought back.  
 
 

Table 3. Status of the AFOQT Cognitive Subtests between Forms 

Form O Form P Form Q Form R Form S Form T 
VA VA VA VA VA VA 
AR AR AR AR AR AR 
WK WK WK WK WK WK 
MK MK MK MK MK MK 
IC IC IC IC IC IC 
BC BC BC BC BC BC 
TR TR TR TR TR TR 
AI AI AI AI AI AI 
GS GS GS GS GS PS 
RC RC RC RC dropped RC 
RB RB RB RB RB dropped 
HF HF HF HF HF dropped 
MC MC MC MC dropped dropped 
EM EM EM EM dropped dropped 
SR SR SR SR dropped dropped 
DI DI DI DI dropped dropped 

 
 
The inclusion and exclusion of the various subtests over the years was accompanied by subtest-
level modifications in terms of the number of items, the number of response options, and the 
administration times (see Table 4). Note that of the subtests included in Form T, IC, PS, BC, and 
RC underwent the greatest number of changes.
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Table 4. Changes to the AFOQT Cognitive Subtests 

Subtest Number of  
Items 

Number of  
Response Options 

Administration 
Time 

VA 25 5 8 min 
AR 25 5 29 min 
WK 25 5 5 min 
MK 25 5 22 min 
IC 20 to 25 4 to 5 6 to 5 min 
BC 20 to 30 5 3 to 4.5 min 
TR 40 5 7 min 
AI 20 5 8 min 

GS/PS 20 5 10 min 
RC 25 5 18 to 38 min 
RB 15 5 13 min 
HF 15 5 8 min 
MC 20 5 22 min 
EM 20 5 10 min 
SR 40 5 15 min 
DI 25 4 to 5 24 min 

 
  
3.0  METHOD 
 
The previous section focused on reviewing the evolution of the AFOQT battery throughout the 
years to understand how and why the 17 cognitive subtests were changing. The following 
paragraphs describe the technical approach that was undertaken to evaluate the cognitive subtests 
to determine which of them should be included in AFOQT Form U. 

 
3.1  Technical Approach 
 
A three-pronged technical approach was adopted: (1) an empirical evaluation, (2) a theoretical 
evaluation, and (3) a competency evaluation.   
 
3.1.1. Empirical Evaluation 
 
We searched Defense Technical Information Center (DTIC) and Google Scholar for technical 
reports, test manuals, and journal articles about the AFOQT cognitive subtests. We also gathered 
some of the materials from the AFPC/DSYX. Finally, we used internal knowledge and the 
technical reports prepared by Infoscitex (IST) and Personnel Decisions Research Institute (PDRI) 
regarding Form T (Kantrowitz et al., 2022; Walsh et al., 2022; Walsh et al., 2021). Data gathered 
can be grouped into five categories: (1) general information, (2) meta-data, (3) CTT data, (4) 
criterion-related validity data, and (5) Item Response Theory (IRT) data.  
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General information focused on documenting the following information for each subtest: (1) to 
which AFOQT Form(s) it belonged, (2) a brief description of its content, (3) the constructs it  
purported to measure, (4) whether it was knowledge-based or aptitude-based, (5) whether it was 
used to qualify for one or more rated career fields, and (6) the years of administration.  
 
Meta-data focused on which composites each subtest contributed to (Pilot, ABM, CSO, Verbal, 
Quantitative, and/or Academic Aptitude), how many items and response options it contained, and 
how many common items it had between the parallel forms.  
 
CTT data focused on the available test statistics: (1) descriptives (i.e., mean [M], standard 
deviation [SD], skewness); (2) difficulty (i.e., p-value); (3) speededness (yes or no); (4) 
discriminability (i.e., item-total correlations [ITC]); (5) internal consistency (i.e., Cronbach’s 
alpha); and (6) mean score subgroup differences (i.e., effect sizes expressed as Cohen’s d). Note 
that the main subgroups of interest to this research were gender, race, and ethnicity. Also note that 
not all reports included this information, therefore we made comparisons between and within 
Forms based on the available data. See Appendix A for more information about the CTT metrics. 
 
Criterion-related data focused on the available validities between the AFOQT cognitive subtests 
and various USAF outcomes (e.g., Airmanship, AFROTC Grade Point Average [GPA]). Note that 
the criteria were not consistent between Forms making it challenging to make fair comparisons. 
Thus, evaluations of criterion-related validity were made with caution.  
 
Finally, IRT data focused on available item-level 2-parameter logistic (2PL) and 3-parameter 
logistic (3PL) parameter estimates generated for the relevant subtests (i.e., speeded tests are not 
amenable to unidimensional IRT analyses). Note that IRT metrics were available only for Forms 
O and T. See Appendix A for more information about the IRT metrics.  
 
When deciding which subtests to recommend for inclusion in Form U, our team of industrial-
organizational (I/O) psychologists evaluated the subtests wholistically both between and within 
Forms. To make evaluations, we devised a set of cutoffs against which the metrics were compared 
(see Appendix B). Our expectation was that the operational subtests would exhibit stronger 
psychometric properties compared to the de-commissioned subtests. However, we also expected 
to find opportunities to improve the operational subtests.  
 
3.1.2. Theoretical Evaluation 
 
It is well documented in the literature that general mental ability (g) predicts important 
organizational outcomes, such as task performance, training performance, organizational 
citizenship behaviors, and counterproductive work behaviors (Schmidt & Hunter, 2004; Schneider 
& Newman, 2015). The general factor is usually heralded as the “king” of personnel selection 
assessments, so much so that some scholars argue that there is not much more than g in terms of 
predictive validity (Jensen, 1998; Ree & Carretta, 2022).  
 
However, g-loaded tests consistently result in moderate to large mean score SGDs for gender, 
racial, and ethnic subgroups (a phenomenon known as the validity-diversity tradeoff; Ployhart & 
Holtz, 2008). With many organizations, including the USAF, emphasizing diversity, research has 
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shifted toward exploring the power of specific abilities (s). The growing body of research suggests 
that s increments predictions above and beyond g by approximately 2% (Lang et al., 2010; Ree & 
Carretta, 2022). Although this value appears low, it may have wide-ranging benefits in terms of 
practical utility and increased diversity. The bandwidth-fidelity dilemma suggests that ‘s’ may be 
more appropriate for predicting specific performance outcomes, whereas ‘g’ is more appropriate 
for predicting general performance outcomes (e.g., Ones & Viswesvaran, 1996). Additionally, 
positive manifold suggests that specific abilities themselves are important beyond their predictive 
ability due to the tendency for specific abilities to build upon one another and develop in tandem 
(van der Maas et al., 2006). Together the theoretical and empirical evidence suggests that it is 
important to develop assessments that contain both broad and narrow types of intelligence. 
Therefore, we examined the prevailing theories of intelligence to determine if there is 
contamination or deficiencies in the AFOQT assessment.  
 
Our literature review identified three prominent models of intelligence. The first is the model of 
C&F intelligence devised by Cattell (1941, 1943, 1950). This model denotes a distinction between 
crystallized intelligence (Gc) (i.e., a reliance on prior knowledge or experience to solve problems; 
McDaniels & Banks, 2010) and fluid intelligence (Gf) (i.e., an ability to solve novel problems 
through reasoning; McDaniels & Banks, 2010). The second is the CHC model of intelligence that 
suggests intelligence is multifaceted and hierarchical, being comprised of four higher-order factors 
(knowledge, controlled attention, perception, and motor) which can be divided into 16 lower-order 
factors1. Finally, Thurstone’s PMA model outlines seven factors of intelligence (word fluency, 
verbal comprehension, numerical ability, visual-spatial, perceptual speed, memory, and inductive 
reasoning). See Appendix C for more information on the three theoretical frameworks used in this 
effort.  
 
Three I/O psychologists mapped each cognitive subtest to the constructs within each of the three 
intelligence models. After doing that, we evaluated the findings wholistically. Our expectation was 
that the subtests would map to the CHC model better than to the other two models because the 
AFOQT (as do many personnel selection and classification assessments) typically follow the CHC 
model. However, we also expected to find opportunities for improvement. 
 
3.1.3. Competency Evaluation  
 
In addition to the empirical and theoretical evaluation, it was important to evaluate how well the 
17 cognitive subtests cover the key attributes and competencies necessary for successful 
performance in USAF jobs. To accomplish this goal, we reviewed the consolidated competency 
model developed by Persing et al. (in press), results of a mapping task for the AFOQT Form T and 
the new composite calculations for the AFOQT Form T (Kantrowitz et al., 2022).   
 
Persing et al. (in press) reviewed and consolidated the various USAF needs analyses and 
competency models published in recent years. The consolidated model contained 15 core 
competencies and 29 occupation-specific (i.e., AFSC) competencies. The core competencies are 

 
1 The authors are aware of the research comparing the CHC model against Carroll’s Three Stratum Theory and that 
the latter model is deemed more empirically robust than the former model (Cucina & Howardson, 2017). However, 
there is significant overlap between the two models, which would yield similar mapping results. Because the CHC 
model is widely accepted, we decided to use it instead of Carroll’s model.   
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applicable to all ranks of enlisted and officers. The AFSC-specific competencies are uniquely 
applicable to some occupations. For the current effort, we asked four I/O psychologists to link the 
44 competencies to the 17 AFOQT cognitive subtests. The I/O psychologists were instructed to 
rate the extent to which a cognitive subtest measured a given competency using a 0-2 Likert-type 
scale, where 0 was ‘not at all,’ 1 was ‘related to a moderate extent,’ and 2 was ‘related to a great 
extent.’ Average ratings of below 1 were considered weak, between 1 and 1.49 were considered 
moderate, and above 1.50 were considered strong.    
 
A separate effort by Kantrowitz et al. (2022) used needs analyses for rated career fields only (CSO, 
mobility pilots, fighter pilots, and RPA pilots) to link 67 competencies and attributes to the 10 
cognitive and two non-cognitive AFOQT Form T subtests. Note that the information on ABMs 
was not available. The researchers used the same scale as described above. As a result of this effort, 
each cognitive subtest received a score between 0 and 2 indicating how well it measured the 
attributes and competencies for the aforementioned rated career fields. Measurement gaps were 
identified.  
 
Kantrowitz et al. (2022) performed Pareto-Optimization and regression-based analyses for the 10 
operational cognitive subtests and two experimental non-cognitive subtests on the AFOQT Form 
T to determine whether each subtest should be included in the current and/or alternative officership 
and aircrew aptitude composites based on its ability to optimize the diversity-validity tradeoff 
while maintaining predictive validity. As a result of this effort, some subtests were flagged for 
inclusion while others were flagged for exclusion.  
 
When deciding which subtests to recommend for inclusion in Form U, we evaluated the three 
aforementioned efforts wholistically. Our expectation was that operational subtests would link to 
the core and AFSC-specific competencies better than the de-commissioned subtests. We also 
expected that the operational subtests would be included in the AFOQT composites. We also 
expected to find opportunities for improvement. 
 
 
4.0  RESULTS 
 
The previous section overviewed the technical approach undertaken to evaluate the 17 cognitive 
subtests included in the AFOQT Forms O, P, Q, R/S, and T to determine which of them should be 
included in the AFOQT Form U. The following paragraphs detail the results of the empirical, 
theoretical, and competency evaluations.    
 
 4.1  Empirical Evaluation 
 
Table 5 contains the cognitive subtests and their evaluation across the CTT metrics and criterion-
related validities. Color codes indicate the following: green – information was favorable, orange – 
information was acceptable, and red – information was concerning. See Attachment 2 for a 
complete summary of the psychometrics reviewed in this effort. Recall that we expected that the 
operational subtests would exhibit stronger psychometric properties compared to the de-
commissioned subtests. However, we also expected to find opportunities for improvement. 
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Table 5. Results of Empirical Evaluation 

Subtest Difficulty Discriminability Internal 
Consistency 

F/M 
SGD 

B/W 
SGD 

A/W 
SGD 

H/nH 
SGD 

Criterion 
Validity 

VA ** ** ** ** 
AR * 
WK ** ** ** ** ** 
MK ** ** ** ** 
RC * ** ** ** ** ** 
PS ** ** ** ** ** ** ** ** 
TR * ** ** ** ** 
IC ** ** ** ** ** 
BC * 
AI * 
DI * * * * * * 
MC * * * ** ** * 
EM *  * * * * * 
RB * * * * * * 
HF * * * * * * 
GS * * * * * 
SR * * * * * * * 

Note. F/M SGD = Female/Male mean score SGDs, B/W SGD = Black/White mean score SGDs, A/W SGD = 
Asian/White mean score SGDs, H/nH SGD = Hispanic/Non-Hispanic  mean score SGDs. The underlined subtests 
appear in the AFOQT Form T. 
*Data were available for only one or two AFOQT Forms.
**Data were available only for AFOQT Form T.

First, considering that the AFOQT was designed to target average-to-below-average ranges of 
cognitive ability, most subtests performed well; two subtests were too difficult (AI and EM) and 
five subtests were too easy (VA, RC, TR, DI, and HF). The reason for coding AI and EM in green 
(and not in red) is because between easy subtests and difficult subtests, the latter may be more 
preferred because the former may result in ceiling effects and therefore may waste valuable 
resources without any gains in information about the candidates. In the case of the AFOQT, 
average to below-average range of difficulty should be targeted (closer to the orange range).  

Second, most subtests had average discriminability, suggesting that they can discriminate between 
candidates’ ability levels (low to average to high) fairly well. Five subtests (WK, IC, DI, EM, and 
HF) had great discriminability. One subtest (VA) had poor discriminability.   

Third, internal consistency was adequate or favorable for all subtests.  

Fourth, most of the operational AFOQT Form T subtests had lower mean score SGDs compared 
to those included in previous Forms. However, there were still large mean score SGDs for the 
Black/White (B/W) subgroups and moderate mean score SGDs for the gender and ethnic 
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subgroups. An important caveat to this observation is that the literature that we reviewed had little 
information about the mean score SGDs across the AFOQT Forms, precluding us from deriving a 
more balanced review of the metrics over time. This is explained by the fact that while diversity 
and inclusion were important throughout the years, it was not until recently that the reporting of 
the effect sizes became routine.  
 
Finally, most of the subtests exhibited favorable or acceptable criterion-related validities. WK and 
MK were the only two subtests that showed weak validities throughout the years.  
 
Overall, our expectations were met in that operational subtests showed stronger psychometric 
properties compared to the de-commissioned  subtests. Furthermore, we found  evidence not to 
bring back any de-commissioned  subtests. While some of them exhibited acceptable or even 
favorable criterion-related validities, almost all of the other CTT metrics were mildly or very 
concerning (most notably the mean score SGD effect sizes). Second, most operational subtests 
were in an acceptable standing, with most metrics being mildly concerning or favorable. This 
suggests that these subtests, namely AR, RC, TR, and IC, can be included in the AFOQT Form U 
but will need to be modified slightly, focusing specifically on difficulty, discriminability, and 
SGD. Third, the rest of the operational subtests, namely VA, MK, PS, BC, and AI, can be included 
in Form U but with substantial modifications. Finally, WK should be excluded from the next 
generation AFOQT battery for its poor CTT metrics and criterion-related validities.    
 
4.2  Theoretical Evaluation 
 
Table 6  summarizes the evaluation of the 17 cognitive subtests against the three prevailing theories 
of intelligence to determine whether there was contamination and/or deficiency in coverage. The 
color green indicates that the subtests cleanly mapped onto a single type of intelligence and the 
type of intelligence is a sufficient fit for the subtest. Orange indicates that the subtest mapped onto 
multiple types of intelligence or only partially mapped onto a single type of intelligence. Red 
indicates that the subtest did not map onto any type of intelligence. Recall that we expected that 
the subtests would map to the CHC model better than to the other two models. However, we also 
expected to find opportunities for improvement. 
   
When examining the C&F model, most subtests cleanly mapped onto either Gc or Gf. However, 
six subtests (i.e., VA, RC, IC, MC, DI, SR) mapped onto both types of intelligence, which may be 
due to the overlap in the cognitive models. Note that three of these subtests were included in the 
AFOQT Form T (i.e., VA, RC, and IC). Also note that there were more Form T operational subtests 
that mapped to Gc than to Gf, which arguably can explain nontrivial mean score SGDs.   
  
When examining the CHC model, we mapped the subtests only to the types of intelligence that 
were applicable to the goals of the AFOQT. The types of intelligence that were not applicable 
included auditory processing, olfactory processing, tactile processing, kinesthetic processing, 
psychomotor abilities, and psychomotor speed. This left 10 types of intelligence to map. Of these, 
seven mapped to the subtests, with some types mapping only to one subtest and others cross-
mapping to more than one subtest, suggesting an overlap between the models. Three types of 
intelligence that were not mapped to any subtests included short term memory, long-term storage 
and retrieval, and reaction and decision speed. This suggests potential measurement deficiency. 
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Note that the CHC and the C&F models converged on the finding that more Form T operational 
subtests mapped to Gc (domain-specific knowledge) than to Gf.   
Regarding the PMA model, most of the subtests covered the intelligence types well, however, 
three subtests did not map to any intelligence types. This suggests either contamination or a 
misalignment between the AFOQT and the PMA model, which is not surprising given that most 
of the personnel selection and classification assessments tend to follow the CHC model.   
 
 

Table 6. Results of Theoretical Evaluation 

Subtest C&F Model CHC Model PMA Model 
VA       
AR       
WK       
MK       
RC       
PS       
TR       
IC       
BC       
AI       
DI       
MC       
EM       
RB       
HF       
GS       
SR       

Note. Underlined subtests appear in Form T. C&F = Crystallized and Fluid Intelligence; CHC = Cattell-Horn 
Carroll; PMA = Thurstone’s Primary Mental Abilities. 
 
 
Overall, our expectations were met in that most subtests mapped better to the CHC model than the 
other two models. Across the three models however, a common observation was that the cognitive 
subtests measured Gc to a great extent, measured Gf to some extent, and measured other types of 
intelligence to a small extent or not at all. As a result, we recommend that the next generation 
AFOQT be more closely aligned with the identified USAF officer attributes and competencies first 
and to the theoretical models second. Appendix D presents the list of the missing or not well-
measured types of intelligence and provides ways to measure them. 
 
 4.3  Competency Evaluation 
 
Table 7 displays the subtests evaluated across the previous efforts (Kantrowitz et al., 2022; Persing 
et al., in press). Green indicates subtests that strongly linked to competencies and attributes or that 
were included in the composites (based on the results of the regression and Pareto-Optimization 
analyses). Orange indicates subtests that moderately linked to competencies and attributes. Red 
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indicates subtests that linked either poorly or not at all to competencies and attributes and were not 
included in the composites (based on the results of the regression and Pareto-Optimization 
analyses). Appendix E presents the results of the mappings. Recall that we expected that the 
operational subtests would link to the core and AFSC-specific competencies better than the de-
commissioned  subtests. We also expected that the operational subtests would be included in the 
AFOQT composites. As previously discussed, we also expected to find opportunities for 
improvement. 
 
 

Table 7. Results of Competency Evaluation 

Subtest 

Persing et al. (in 
press) 

Core Officer 
Competencies 

Persing et al. (in 
press) 

AFSC-Specific 
Officer Competencies 

Kantrowitz et al. 
(2022) Rated Career 
Field Competencies 

Kantrowitz et al. 
(2022) Composites 

VA         
AR         
WK         
MK         
RC         
PS         
TR         
IC         
BC         
AI         
DI     N/A N/A 
MC     N/A N/A 
EM     N/A N/A 
RB     N/A N/A 
HF     N/A N/A 
GS     N/A N/A 
SR     N/A N/A 

Note. Underlined subtests appear in Form T. N/A = Not Applicable; AFSC = Air Force Specialty Code. 
 
 
In terms of core competencies, among operational subtests, none had strong linkages to these 
competencies, seven had moderate linkages to at least one competency, and three (i.e., WK, AI, 
PS) had no linkages whatsoever. Among de-commissioned  subtests, two (i.e., RB, DI) linked 
strongly to Problem Solving, four (i.e., EM, SR, RB, DI) had moderate linkages, and three (i.e., 
GS, HF, MC) had no linkages at all. In terms of AFSC-specific competencies, among operational 
subtests, none had strong linkages to these competencies, four had moderate linkages (i.e., VA, 
WK, IC, TR), and six had no linkages at all. Among de-commissioned  subtests, two had moderate 
linkages (i.e., EM, SR) and the rest had no linkages. The results are surprising in that (1) the general 
aptitude operational subtests did not link strongly to the core competencies which are necessary 
for all USAF officer personnel and that (2) the more specialized subtests (e.g., AI, PS) did not link 
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strongly or at all to the AFSC-specific competencies. This indicates potential deficiency in 
measurement which could lead to poor predictive validity. Appendix F presents the list of the core 
and AFSC-specific competencies that are currently unmeasured and provides ways to measure 
them. 
 
Kantrowitz et al. (2022) reported that nine out of 10 AFOQT Form T cognitive subtests linked 
strongly to the attributes and competencies necessary to be successful in the aircrew career fields. 
WK received only moderate linkage. These findings are encouraging considering that both general 
aptitude and specialized subtests make up operational composites that are used in criterion-related 
validation studies. An important observation is that PS (an experimental subtest) was strongly 
linked to some competencies indicating its utility for prediction in the future. Kantrowitz et al. 
provided a list of the competencies that were unmeasured or were not measured well by the 
operational subtests and offered examples of ways to measure them.  
 
When examining the existing operational composites and experimental composites, three subtests 
(VA, WK, and BC) did not survive the stepwise regression process and Pareto Optimization 
process. This places these subtests at risk because they do not increment prediction above and 
beyond the rest of the cognitive subtests and do not help minimize mean score SGDs.  
 
Overall, the results from these efforts were mixed. On the one hand, the operational subtests either 
did not map strongly or at all to the core and AFSC-specific competencies painting a fairly grim 
projection for the criterion-related validation studies. On the other hand, nine of 10 subtests 
mapped strongly to the rated career field competencies painting a bright projection for the 
criterion-related validation studies. The most perplexing is the finding that VA, WK, and BC did 
not contribute to the composites suggesting that they may add little value in the future. With that 
said, the one clear observation is that WK does not seem to map to the competencies across 
independent efforts and does not contribute to the composites.    
 
 
5.0  DISCUSSION AND RECOMMENDATIONS 
 
A project was initiated to evaluate the 17 cognitive subtests included in the AFOQT Forms O, P, 
Q, R/S, and T to determine which should be included in AFOQT Form U. This project is part of a 
continuous effort by the USAF to predict important personnel outcomes while increasing 
qualification rates for historically underrepresented gender, racial, and ethnic minority subgroups.  
 
A three-pronged technical approach was adopted to conduct an empirical, theoretical, and 
competency evaluation of the cognitive subtests. From an empirical perspective, there are several 
takeaways. First, there is evidence not to include any de-commissioned  subtests in future AFOQT 
Forms. While some of these subtests exhibited high criterion-related validity, almost all other 
metrics were mildly or very concerning (most notably the mean score SGD values). Substantial 
time and effort would be needed to improve these subtests which may not be the best use of 
resources. Second, although most of the operational subtests were in an acceptable state, potential 
areas of improvement were identified. 
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From a theoretical perspective, the cognitive subtests measured Gc to a great extent, Gf to some 
extent, and other types of intelligence to a limited extent or not at all. From a competency mapping 
perspective, the findings were mixed, but the only clear observation was that WK did not map 
strongly to the officer competencies across independent efforts and does not contribute to the  
officership or aircrew composites.    
 
Considering the results of the aforementioned evaluations, we recommend that AFOQT Form U 
developers consider several revisions to its content. These include (1) not bringing back any 
decommissioned subtests; (2) excluding WK due to its poor psychometric performance and poor 
linkage to the USAF officer competencies; (3) modifying some operational subtests; and (4) 
expanding the assessment of cognitive ability to address theoretical deficiencies (e.g., more focus 
on Gf), improve linkages with critical competencies, and reduce SGDs. We are confident that these 
enhancements would improve the psychometric integrity of the AFOQT as a whole. See Table 8. 
 
  

Table 8. AFOQT Form U Recommendations 

Cognitive Subtests to 
Include with Slight  

Modifications 

Cognitive Subtests to 
Include with Substantial 

Modifications 

Cognitive Subtests to  
Exclude/Not Consider 

AR, RC, TR, IC VA, MK, PS, BC, AI WK, EM, GS, HF, MC, DI, 
RB, SR 

Note. Underlined subtests appear in Form T. 
 
 
There are several limitations to these findings. The first and main limitation is that the empirical 
evaluation of the cognitive subtests was based solely on the metrics included in the publicly 
available technical reports. Because the foci of the AFOQT assessments have been changing over 
the years, the extent of the psychometric analyses performed on the subtests and their reporting 
also changed. For example, since the publication of the Air Force Diversity and Inclusion initiative, 
the scope of the analyses placed more emphasis on mean score SGDs, whereas in the past years 
the scope did not always include the reporting of the effect sizes. The second limitation is that 
most recent needs analyses and mapping tasks were performed for the operational cognitive 
subtests (i.e., AFOQT Form T) only, which did not consider discontinued subtests from earlier 
forms (Kantrowitz et al., 2022). This leaves us wondering if the de-commissioned  subtests would 
have mapped to the attributes and competencies for the aircrew career fields.  
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6.0  CONCLUSION 
 
The present research was sparked by the USAF’s continuous effort to improve the AFOQT. The 
goals for Form U are to (1) minimize mean score SGDs for gender, race, and ethnic minorities and 
(2) maximize prediction of officer-critical performance in training and beyond. These goals have 
been a focus of the last 100 years of study in the field of I/O psychology. Our three-pronged 
technical approach sought to balance the empirical, theoretical, and competency evaluation 
considerations.   
 
Based on the findings of our evaluation, we predict that the suggested enhancements to the AFOQT 
would (1) capitalize on the psychometric strengths of the subtests while mitigating their 
weaknesses; (2) align the assessment with the dominant theoretical frameworks which would 
ensure the right amount of measurement precision and competency mapping; and (3) target critical 
officer competencies which would ensure predictive validity.   
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APPENDIX A – Brief Overview of Classical Test Theory and Item Response Theory  
 
Classical Test Theory (CTT) 
CTT is a commonly used and widely accepted item-level analysis methodology (Furr & 
Bacharach, 2008; Nunnally & Bernstein, 1994). CTT rests on several assumptions, including that 
(1) the true and error scores are uncorrelated; (2) the average error score across replications for 
each test-taker is zero; and (3) the error scores on parallel tests are uncorrelated (Zickar & 
Broadfoot, 2009). Among CTT’s advantages is the ability to use smaller sample sizes, relative 
computational ease of calculating the statistics, and the ability to work with multidimensional data 
(Zickar & Broadfoot, 2009). However, CTT is frequently criticized because its statistics and 
parameters are sample- and test-dependent which makes the comparability among the test 
administrations difficult. Secondly, test-takers’ and item parameters are not on the same scale. 
Finally, reliability is the estimate of the whole test assuming equal error variance which is hard to 
satisfy in the real world (Zickar & Broadfoot, 2009). Due to its shortcomings, CTT is often 
supplemented and more frequently completely replaced with IRT. The areas of CTT investigation 
are described in more detail below.  
 
Descriptives 
The first step in this research involved the examination of the item descriptive statistics, including 
means (M), SD, skewness, and kurtosis. These descriptives, also known as measures of central 
tendency and variability, help identify poor performing and well performing items. As Kline 
(2005) states, “Generally, the higher the variability of the items and the more the mean of the item 
is at the center point of the distribution, the better the item will perform” (p. 95). Recall that the 
items were scored dichotomously and therefore the items’ M were also the items’ difficulty 
parameters (p-values, described in more detail below). Negative skewness indicates that the 
majority of the scores are clustered around the upper end of the distribution and therefore mark an 
easier item; conversely, positive skewness indicates that the majority of the scores are clustered 
around the lower end of the distribution and therefore mark a more difficult item (Tabachnick & 
Fidell, 2007). The skewness of 0 indicates a normal di -
considered extreme (Kline, 2005). Positive kurtosis indicates heavy tails and peakedness relative 
to the normal distribution, whereas negative kurtosis indicates light tails and flatness (DeCarlo, 
1997). Most studies do not interpret kurtosis, and some do not even report it. With the larger sample 
sizes such as in this study, the impact of negative or positive kurtosis diminishes (Tabachnick & 
Fidell, 2007).   
   
Item Difficulty  
Item difficulty was assessed by observing p-values, which represent the percentage of test-takers 
who endorsed the correct response option. As mentioned above, p-values also represent the item’s 
mean (M; Kline, 2005). High p-values indicate an easy item and low p-values indicate a difficult 
item (Kline, 2005). In general, items that have difficulty of 0 or 1 are useless because they do not 
provide variability (information) about a test-taker. More specifically, items with p-
for all subtests with five response options  .25 for IC which has four response options) are 
considered too difficult and represent a floor effect. Items with five response options that have p-

  are considered too easy and represent a ceiling effect. Literature suggests 
that items with p-values of .50 are optimal, because they provide the best differentiation between 
low-ability and high-ability test-takers (Kline, 2005). However, the evaluation of whether an item 
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is difficult or easy should be based on the goals of the selection instrument. Thus, we used slightly 
different cutoffs based on our dataset and goals. Specifically, our dataset p-values ranged from .38 
to .73, rendering cutoffs below .25 and above .75 useless. Instead, we used the following cutoffs: 
.60-.73 too easy, .50-.60 moderate/acceptable difficulty, and .38-.50 good/high difficulty. 
 
Item Discriminability 
Item discriminability, expressed as a corrected ITC, refers to a correlation between each item and 
the total subtest score (computed with the item in question removed; Kline, 2005). Much like the 
Pearson product moment correlation, ITC’s range from -1 to 1, where values closer to 1 are 
considered strong and values closer to 0 are considered weak. Negative values indicate that the 
item is negatively related to the subtest score, which is highly undesirable.   
 
In our dataset ITCs ranged from .27 to .68. Due to a truncated range of values, we created 
evaluation criteria that are more useful than recommendations typically in the literature, which 
might be more useful with a larger range of values. Our evaluation criteria for item difficulty are 
as follows: 0-.30 as poor, .31-.45 as acceptable, and greater than .45 as good.  
 
Internal Consistency 
Internal consistency at the subtest level, expressed as Cronbach’s alpha, concerns the 
interrelatedness of items within a subtest (Schmitt, 1996). The literature typically recommends 
cutoffs of .60 as acceptable for research purposes, .70 as acceptable for practice, .80 as desirable, 
and .90 and above as very good (Cronbach, 1951). Internal consistencies in our dataset ranged 
from .66 to .91. Based on this, we used the criteria of .70-.80 as acceptable, .80-.90 as good, and 
below .70 or above .90 as poor/unacceptable. This is because above .90 might indicate redundancy 
in the subtest, and below .70 is not acceptable in a high-stake testing situation. Note that Cronbach 
alpha is not an appropriate metric for speeded tests, such as TR and BC.  
 
Item Mean Score Subgroup Differences 
For each subtest we examined mean score differences across legally protected subgroups between 
the majority subgroup (e.g., White, males) and minority subgroups (e.g., gender, racial, and ethnic 
subgroups). The subgroups examined in this effort were – Female/Male (F/M), B/W, Asian/White 
(A/W), and Hispanic/Non-Hispanic (H/nH). These differences are expressed using Cohen’s d, 
which is a measure of mean score difference in SD units (Cohen, 1992). Cutoffs of |.40| and |.80| 
were chosen to represent moderately and highly problematic subgroup differences, respectively. 
Although these cutoffs differ slightly from the ones prescribed by the literature, they are in line 
with the cutoffs used for the Armed Services Vocational Aptitude Battery (ASVAB) and other 
standardized assessments throughout the Department of Defense (DoD). Moderate to large effect 
sizes suggest that an item may inadvertently favor one subgroup over the other and therefore may 
contribute to adverse impact.  
 
Criterion Validity 
The final criterion we used to evaluate the AFOQT subtests was their relative criterion-related 
validity. There are no recommended cutoffs for criterion-related validity values in the literature, 
so our evaluation was based on relative prediction compared to the other AFOQT subtests in the 
dataset. It is important to note that criteria changed over the years, so while we can compare 
validity coefficients, they are not a direct comparison across Forms. 
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Item Response Theory (IRT) 
IRT is a family of mathematical models that estimate the probability of test-takers’ endorsing 
different response options as a function of their standing on the latent trait (Lord & Novick, 2008). 
In the areas of psychological measurement, IRT models are usually applied to data (1) scored 
dichotomously (e.g., correct answers scored as ‘1’ and incorrect answers scored as ‘0’; 1PL, 2PL, 
3PL) or polytomously (e.g., using common Likert-type scales; Generalized Partial Credit Model 
[GPCM], Graded Response Model [GRM]); and (2) tapping a single construct (unidimensionality) 
or multiple constructs (multidimensionality).  
 
In applying IRT to the AFOQT cognitive subtests, it is best to use dichotomous IRT models (1PL, 
2PL, and 3PL) because (1) the items are scored as ‘0’ and ‘1’ and (2) the results of the Principal 
Components Analyses (PCA) typically reveal sufficient unidimensionality for each subtest. 1PL 
model generates one parameter (difficulty); 2PL model generates two parameters (difficulty and 
discriminability); and 3PL model generates three parameters (difficulty, discriminability, and 
pseudo-guessing). For a general information on the IRT models and frameworks, please refer to 
Lord and Novick (2008), Reise and Henson (2003), or Zickar (2012).  
 
b Parameter  
Difficulty parameter (b) describes a point on the latent trait continuum where the probability for 
endorsing a correct response .50. For example, a b parameter equal to -1.29 for VA Item T1-01 
would indicate that test-takers with a latent trait standing lower than -1.29 would likely get the 
item wrong; test-takers with a latent trait standing higher than -1.29 would get the item right; and 
test-takers with a latent trait of exactly -1.29 would have a 50% chance of getting the item right. 
Depending on the goals of a psychological instrument, it might be desired to target certain ranges 
of the latent trait. Therefore, the items with the b parameter within the desired range should provide 
the most amount of information. For example, if the desire to filter out test-takers with lower 
standing on verbal ability, items that make up a subtest designed to measure the construct should 
target latent trait range within two SDs below the mean (the items would be fairly easy). Applying 
the literature recommendation to the AFOQT (select-out strategy), b parameters below two SD of 
the mean would be considered easy; within two SD of the mean – average; and above mean – 
difficult.        
 
a Parameter  
Discriminability parameter (a) describes the extent to which the item is capable of differentiating 
between test-takers with lower and higher standing on the latent trait (Masters & Wright, 1997). 
Generally, a parameters below 1.00 are considered as indicators of poor items and a parameters 
above or at 1.00 are considered as indicators of good items (Reise & Waller, 2002). 
 
c Parameters  
Pseudo-guessing parameter (c) reflects the probability that an a low-ability test-taker endorses a 
correct response on a cognitive ability test by guessing. Guessing may fluctuate due to factors 
beyond pure guessing (some distractors may be obviously wrong; Zickar, 2012). Evidence exists 
that guessing parameter adds little to the precision of theta estimate (Makransky & Glas, 2011).  
Note that the AFOQT test-takers are not penalized for guessing. 
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APPENDIX C – Theoretical Frameworks Reviewed in the Current Effort 
 
 

Cattell’s Crystallized and Fluid (C&F) Intelligence Model 
Form of Intelligence Definition 

Fluid (Gf) Ability to solve novel problems through reasoning 
Crystallized (Gc) Reliance on prior knowledge and experiences to solve problems  

 
 

Cattell-Horn-Carroll (CHC) Theory of Intelligence 
Form of Intelligence Definition 

Comprehension Knowledge Language comprehension and general knowledge 
Domain-Specific Knowledge Declarative and procedural knowledge of specialized interests 
Reading/Writing Declarative and procedural knowledge related to literacy 
Quantitative Knowledge Declarative and procedural knowledge related to mathematics 
Fluid Reasoning Use deliberate and controlled mental operations to solve novel 

problems 
Short-Term Memory Apprehend and maintain awareness of information that is 

useful for multi-step problem-solving 
Long-Term Storage & 
Retrieval 

Store and consolidate new information and fluently retrieve 
stored information 

Processing Speed Automatically and fluently perform relatively easy elementary 
cognitive tasks 

Reaction & Decision Speed Speed at which very simple perceptual discriminations are 
performed 

Visual-Spatial Processing Perceive, discriminate, and manipulate images 
Auditory Processing Perceive, discriminate, and manipulate sounds 
Olfactory Processing Perceive, discriminate, and manipulate smells 
Kinesthetic Processing Perceive, discriminate, and manipulate sensations of body 

movements 
Tactile (Haptic) Processing Perceive, discriminate, and manipulate touch stimuli 
Psychomotor abilities Skilled performance of motor tasks 
Psychomotor Speed Speed of motor functions 

 
 

Thurstone’s Primary Mental Abilities (PMA) Model 
Form of Intelligence Description 

Word Fluency Ability to use words, fluency in use of words 
Verbal Comprehension Ability to understand words, concepts, and ideas 
Numerical Ability Ability of computation using numbers 
Spatial-Visualization Ability to visualize and manipulate patterns and forms in 3-D space 
Perceptual Speed Ability to understand perceptual details quickly and effectively 
Memory Ability to recall information effectively 
Inductive Reasoning Ability to derive general components and rules from presented 

information 
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APPENDIX D – Unmeasured or Deficiently Measured CHC Types of Intelligence and 
Sample Assessments 
 
Based on the mapping between the AFOQT cognitive subtests and the prevailing theoretical 
frameworks of intelligence, several competencies have been identified as important for all USAF 
officer candidates and for AFSC-specific candidates. These competencies are not currently 
measured or are measured deficiently by the AFOQT subtests. The table below lists these 
competencies with samples of assessment methods. 
 
 

Types of CHC Intelligence Sample Assessments 

Fluid Intelligence  
(deficient) 

 Raven’s Advanced Progressive Matrices (Raven & Court, 
1998) 

 Cattell’s Culture Fair Intelligence Test (CFIT)  

Inductive reasoning/fluid 
reasoning (deficient) 

 Non-Verbal Reasoning Test (Corsini, 1957; Klein et al., 
2015) 

 Speeded Letter Series Test (Klein et al., 2015; Vangent, 
1993) 

Memory/controlled attention 
(unmeasured) 

 Complex Span Tests (Redick et al., 2012; Unsworth et al., 
2009) 

 Wechsler Memory Scale III Test (Wechsler, 1997) 
Reaction speed  
(unmeasured)  Coding Speed (ASVAB) 

Perceptual speed  
(unmeasured) 

 Processing Speed – Scanning Tests (Ackerman & 
Cianciolo, 2000; Ackerman et al., 2002) 

Psychomotor skills  
(unmeasured) 

 Basic Attributes Test (BAT; c.f., Carretta, 1987, 1990) 
 Computer Based Performance Test (CBPT; Portman-Tiller 

et al., 1998) 
Note. Some tests listed above may involve components that stray from suggested competencies. Focus should be 
placed on the competencies noted on the left column when examining sample assessments. 
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APPENDIX E – Competency Mapping Evaluation 
 
 

Subtest Number of Core Officer Competencies  
with Moderate Linkages  

Number of Core Officer Competencies  
with Strong Linkages  

VA 2 0 
AR 2 0 
WK 0 0 
MK 1 0 
RC 1 0 
PS 0 0 
TR 1 0 
IC 2 0 
BC 1 0 
AI 0 0 
DI 1 1 
MC 0 0 
EM 2 0 
RB 1 1 
HF 0 0 
GS 0 0 
SR 1 0 

Note. In green are subtests that strongly linked to competencies/attributes; in orange are subtests that moderately 
linked to competencies/attributes; in red are subtests that did linked either poorly or not at all to 
competencies/attributes. Underlined subtests appear on Form T.  
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Subtest Number of AFSC-Specific Competencies  
with Moderate Linkages 

Number of AFSC-Specific Competencies  
with Strong Linkages 

VA 2 0 
AR 0 0 
WK 2 0 
MK 0 0 
RC 0 0 
PS 0 0 
TR 1 0 
IC 1 0 
BC 0 0 
AI 0 0 
DI 0 0 
MC 0 0 
EM 1 0 
RB 0 0 
HF 0 0 
GS 0 0 
SR 1 0 

Note. In orange are subtests that moderately linked to competencies/attributes; in red are subtests that did linked either 
poorly or not at all to competencies/attributes. Underlined subtests appear on Form T. 

 
 

Subtest Number of Rated Career Field Competencies  
with Moderate Linkages* 

Number of Rated Career Field  
Competencies with Strong Linkages* 

VA 2 1 
AR 3 5 
WK 3 0 
MK 3 3 
RC 3 2 
PS 1 2 
TR 2 4 
IC 3 7 
BC 4 3 
AI 3 2 

Note. In green are subtests that strongly linked to competencies/attribute; in orange are subtests that moderately linked 
to competencies/attributes. Underlined subtests appear on Form T. 
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Subtest Number of AFOQT Form T Composites List of the AFOQT Form T Composites 
VA 0 [Did not make it] 
AR 1 Academic Aptitude 
WK 0 [Did not make it] 

MK 2  ABM 
 CSO 

RC 1 General Officership 
PS 1 Academic Aptitude 
TR 1 Academic Aptitude 

IC 2  Pilot 
 CSO 

BC 0 [Did not make it] 

AI 3 
 Pilot 
 CSO 
 ABM 

Note. In green are subtests that survived the analyses; in red are subtests that did not survive the analyses. 
Underlined subtests appear on Form T. 
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APPENDIX F – Unmeasured or Deficiently Measured Competencies and Sample 
Assessments 
 
Based on the competency mapping evaluation, several competencies have been identified as 
important for all USAF officer candidates and specific officer occupations. These competencies 
are not currently measured by cognitive AFOQT subtests (however, as the table shows, they may 
be measured by the non-cognitive subtests such as SDI-O and SJT). The table below lists these 
competencies with examples of potential assessment methods. 
 
 

Core and AFSC-Specific  
Officer Competencies Example Assessments 

Accepts Feedback 
 SJT (or higher fidelity sim) 
 Personality  
 Biodata 

Accountability  Personality  
 Biodata 

Communication:  
Active Listening 

 Structured Interview 
 Biodata 

Followership  SJT (or higher fidelity sim) 

Initiative  Personality  
 Biodata 

Integrity 
 Personality  
 Biodata 
 Integrity Scales 

Perseverance  Personality  
 Biodata 

Professionalism  Personality  

Self-Awareness 

 Personality  
 Biodata 
 Structured Interview 
 SJT (or higher fidelity sim) 

Collaboration  Personality  
 SJT (or higher fidelity sim) 

Continuous Learner  Personality  

Cultural Awareness  Personality  
 SJT (or higher fidelity sim) 

Leadership: 
Vision & Influence 

 Personality  
 SJT (or higher fidelity sim) 
 Structured Interview 

Leadership: 
Strategic Thinking 

 Personality  
 SJT (or higher fidelity sim) 
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 Structured Interview 

Leadership:  
Fostering Innovation 

 Personality  
 SJT (or higher fidelity sim) 
 Structured Interview 

Openness to Alternative Views  Personality  
 Biodata 

Resilience  Personality  
 Biodata 

Self-Control  Personality  

Takes Care of People  SJT (or higher fidelity sim) 
 Personality  
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LIST OF SYMBOLS, ABBREVIATIONS, AND ACRONYMS 
 
1PL 1-parameter logistic model in IRT 
2PL 2-parameter logistic model in IRT 
3PL 3-parameter logistic model in IRT 
a parameter A discriminability parameter in IRT 
ABM Air Battle Manager 
AECP Airman Education and Commissioning Program 
AFOQT Air Force Officer Qualifying Test 
AFPC/DSYX Air Force Personnel Center Strategic Research and Assessments Branch 
AFPTP Air Force Personnel Testing Program 
AFROTC Air Force Reserve Officer Training Corps 
AFSC Air Force Specialty Code 
AI Aviation Information 
AR Arithmetic Reasoning 
ASVAB Armed Services Vocational Aptitude Battery 
A/W Asian/White 
b parameter A difficulty parameter in IRT 
B/W Black/White 
BC Block Counting 
c parameter A guessing parameter in IRT 
C&F Crystalized & Fluid (intelligence) 
CHC Cattell-Horn-Carroll’s (model of intelligence)  
CSO Combat Systems Officer 
CTT Classical Test Theory 
DI Data Interpretation 
DTIC Defense Technical Information Center 
EM Electrical Maze 
F/M Female/Male 
g The general intelligence factor 
Gc Crystalized Intelligence 
Gf Fluid Intelligence 
GPA Grade Point Average 
GS General Science 
H/nH Hispanic/Non-Hispanic 
HF Hidden figures 
I/O Industrial-Organizational psychology 
IC Instrument Comprehension 
IRT Item Response Theory 
ITC Item-Total Correlation 
M Mean 
MC Mechanical Comprehension 
MK Math Knowledge 
N/A Not Applicable 
OTS Officer Training School 
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PMA Primary Mental Abilities 
PS Physical Science 
p-value Proportion of correct items compared to all items in the assessment in CTT 
RB Rotated Blocks 
RC Reading Comprehension 
RPA Remotely Piloted Aircraft 
SD Standard Deviation 
SDI+ Self-Description Inventory Plus 
SDI-O Self-Description Inventory - Officers 
SGD Subgroup Differences 
SJT Situational Judgment Test 
SR Scale Reading 
TR Table Reading 
UPT Undergraduate Pilot Training 
URT Undergraduate RPA Training 
USAF United States Air Force 
VA Verbal Analogies 
WK Word Knowledge 

 Less than or equal to 
 Greater than or equal to 

 


