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of most recent qualification attempts, 
whether the individual was part of 
multiple crews (e.g., “jump” crews), 
hours spent in the simulator, and per-
formance during gunnery skills testing 
(GST). Finally, we augmented individu-
al-level data with unit-level data at the 
platoon, company, and battalion level, 
including retention performance and 
the number of assigned Troopers, 
flagged Troopers, non-commissioned 
officers (NCOs), master gunners (by 
platform type), and mechanics (by 
platform type). This consolidated data 
set provided an invaluable source of 
detail to identify what factors have 
outsized influence on tank and Bradley 
crew performance. 

Modeling 
Performance: Turning 
Conjecture and Data 
into Actionable 
Insights
To evaluate the determinants of gun-
nery performance, we estimate two 
statistical models using regression. Re-
gression is a statistical method to iden-
tify how changes in one factor are as-
sociated with changes in another, 

while holding other factors constant. 
This makes it a powerful tool for isolat-
ing which factors may have the great-
est impact on outcomes and helping 
leaders make assessments that are 
based on evidence rather than opinion 
or speculation. Not all relationships 
identified by regression are strong or 
reliable. Correlations that are not sta-
tistically significant are more likely to 
be due to chance rather than a true re-
lationship. To determine statistical sig-
nificance, regression uses a measure 
called a p-value. A small p-value (com-
monly below 0.10) suggests that the 
relationship reflects a meaningful un-
derlying correlation.

The first model, the Table Model, 
aligns closely with the prior research in 
“Moneyball for Gunnery” and isolates 
the predictive value of the gunnery ta-
ble progression itself. The second, the 
Factors Model, expands the analysis to 
include individual-level, unit-level, and 
environmental factors that are more 
readily influenced by leaders at eche-
lon. Each model is estimated using 
both linear and logistic regression, de-
pending on the outcome of interest. 
We focus on two outcomes: a crew’s 
overall Table VI score, which reflects a 

crew’s ability to demonstrate any de-
gree of proficiency, and a classification 
of whether a crew achieved Q1 quali-
fication or not, reflecting a crew’s abil-
ity to survive in combat. 

Table Model
“Moneyball for Gunnery” models 
Stryker Table VI scores as a function of 
practice table scores (Tables III through 
V), weather conditions, and unit cul-
ture. Building on this approach, our Ta-
ble Model similarly includes practice 
table scores, but it also includes per-
formance measures for Table I (num-
ber of first-time passes at GST stations) 
and Table II (number of hours in the 
simulator) to fully capture the com-
plete doctrinal training progression. 
We proxy unit culture with company-
level retention percentage, which 
serves as a plausible surrogate for or-
ganizational cohesion and leadership 
climate. We omit weather conditions 
as weather variation was minimal dur-
ing the training window and tank and 
Bradley platforms – unlike Strykers – 
use advanced fire control systems that 
mitigate some weather effects through 
automated ballistic corrections. Table 
2 reports the results.

Column (1): Total Score. In this col-
umn, the numbers are the change in 
Table VI score corresponding to a one-
increment increase in the listed vari-
able. For example, each additional per-
centage point that a company achieves 
in its retention mission corresponds to 
a 1.5-point increase in the Table VI 
scores for each crew in that company, 
on average. This finding is consistent 
with “Moneyball for Gunnery” that 
unit culture positively correlates with 
gunnery performance. Although diffi-
cult to quantify directly, retention rates 
may serve as indirect indicators of co-
hesion, professionalism, and command 
climate – factors that plausibly influ-
ence gunnery outcomes. Leaders may 
be able to better identify crews that 
are at risk if they observe wide varia-
tions in unit-level retention perfor-
mance. 

Column (2): Qualification Probability 
(Q1). We next examine the probability 
of qualifying Q1 using a logistic regres-
sion. In this column, the numbers are 
the percentage point changes (in deci-
mal form) of qualifying Q1 due to a 

Table 2: Table VI Outcomes (Table Model)

Note: The asterisks and pound sign indicate the level of statistical significance. Re-
sults with neither an asterisk nor a pound sign are not statistically significant. The 
numbers in parentheses are the standard errors used to calculate statistical sig-
nificance.
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one-increment increase in the listed 
variable. For example, every additional 
Table I GST station passed by a crew-
member on the first attempt corre-
sponds to a 0.7% increase in the prob-
ability of that crew achieving a Q1 
qualification. This underscores the 
foundational role of individual-level 
proficiency and hands-on skills training 
in determining final gunnery out-
comes. Battalion-level leaders should 
strongly consider centralizing training 
and testing of gunnery skills to ensure 
each crewmember is meeting rigorous-
ly-enforced performance standards be-
fore proceeding with the remaining 
training progression.

Platform type is also statistically signif-
icant. Tank crews are 9.5% less likely to 
qualify Q1 than their Bradley counter-
parts. This may be due to tanks having 
larger crews or more complicated en-
gagements, such as the simultaneous 

engagement that requires striking tar-
gets with three different weapons sys-
tems. Tank companies should strongly 
consider pre-Table IV live fire training 
that focuses on machine gun-specific 
marksmanship and crew coordination 
for complex engagements. 

Despite some statistically significant 
relationships, the Table Model pro-
vides limited insight into factors that 
drive crew lethality and therefore pro-
vides leaders with limited options to 
improve gunnery performance. The 
Factors Model addresses the short-
comings of the Table Model.  

Factors Model
Gunnery performance may vary con-
siderably due to differences in individ-
ual, unit, or environmental character-
istics – factors that can be shaped by 
leaders at echelon before training com-
m e n c e s .  T h e  Fa c to rs  M o d e l 

incorporates these sources of variation 
and offers relevant insights to better 
position subordinate units for success.

Table VI performance is modeled as a 
function of personal characteristics, 
previously demonstrated skill, gunnery 
experience, and the training environ-
ment. Table 3, Column (1) reports 
changes in overall Table VI scores, Col-
umn (2) reports changes in the proba-
bility (in decimal form) of qualifying 
Q1, and Column (3) reports changes in 
the probability (in decimal form) of 
qualifying at least Superior.

Personal Characteristics. Higher cogni-
tive aptitude, as measured by the com-
posite ASVAB score, is positively asso-
ciated with performance. A one-point 
increase in the average ASVAB score 
between the vehicle commander (VC) 
and gunner is associated with a 
1.4-point increase in that crew’s Table 
VI score and a 0.5% increase in the 

Table 3: Table VI Outcomes (Factors Model)
Note: The asterisks and pound sign indicate the level of statistical significance. Results with neither an asterisk nor a pound 
sign are not statistically significant. The numbers in parentheses are the standard errors used to calculate statistical signifi-
cance.
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probability of qualifying at least Supe-
rior. A higher cognitive aptitude may 
better enable rapid mastery of plat-
form complexity, troubleshooting un-
der stress, and adapting quickly during 
live-fire scenarios. Often, units have al-
located incoming personnel primarily 
by balancing military occupational spe-
cialty and rank across their subordi-
nate units. However, these results sug-
gest additional gunnery gains can be 
realized by tracking, allocating, and 
balancing incoming personnel by cog-
nitive potential (through ASVAB scores, 
civilian education, certifications, or 
even language proficiency) as well. 

Skill Factors. A crew that has previous-
ly demonstrated a high degree of pro-
ficiency is likely to continue doing so. 
A crew where either the VC or gunner 
has previously shot at least Superior 
scores 38.4 points higher on Table VI 
and is 21.4% more likely to do so again. 
Notably, if either the VC or gunner is 
master-gunner qualified or has previ-
ously shot at least Superior, then that 

crew qualified Q1 100% of the time.

Experience Factors. Inexperience sub-
stantially correlates with degraded 
performance. Crews with either a first-
time VC or gunner score 26.6 points 
lower on Table VI and are 13.8% less 
likely to qualify Q1 relative to their ex-
perienced peers. Further, each addi-
tional Table VI attempt the VC and gun-
ner have taken in their careers corre-
sponds to 3.1-point increase on Table 
VI and 1.3% increase in the probability 
of qualifying at least Superior.

Environmental Factors. Organizational 
metrics strongly correlate with gun-
nery outcomes. Mechanics have a sig-
nificant correlation with gunnery 
scores. Each additional mechanic in a 
battalion corresponds with a 3.7-point 
increase in Table VI scores and a 2.6% 
increase in the probability of qualify-
ing Q1. A deficit of mechanics may re-
duce platform availability for training 
and increase the time crews spend on 
maintenance rather than gunnery 

preparation, training, and rest. 

Similarly, the number of flagged Troop-
ers in a unit correlates negatively with 
performance. Each additional percent-
age point of a company that is flagged 
corresponds to a 2.1% reduction in the 
probability of that company’s crews 
qualifying Q1 and a 0.8% reduction in 
the probability of qualifying at least 
Superior. This effect likely operates 
through two mechanisms: reduced in-
dividual motivation and increased 
leader demands due to administrative 
burdens associated with misconduct 
management (e.g., counseling, legal 
processes, inspections, appointments, 
etc.). For those flagged Troopers pend-
ing separation, leaders can reduce 
these additional demands by surging 
legal services at key times to acceler-
ate resolution of these cases and pro-
mote more focused attention on foun-
dational training events. 

NCOs are essential to coaching, vali-
dating training,  and enforcing 

Table 4: A Bradley Fighting Vehicle from B Co., 3rd Battalion, 15th Infantry Regiment, 2nd Armored Brigade Combat 
Team, fires at a target during gunnery at Fort Stewart, Ga., Aug. 14. (U.S. Army Photo by SPC Jordyn Worshek)
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discipline and accountability through-
out the training progression. Each ad-
ditional NCO in a platoon corresponds 
to that platoon’s crews scoring 8.2 
points higher on Table VI and improves 
the probability of qualifying at least 
Superior by 4.4%. Leaders and strength 
managers often prioritize fill of Troop-
ers in concert with a deployment cycle, 
with a unit being the priority to receive 
Troopers as it approaches a deploy-
ment and then deprioritized as it ap-
proaches the end of its deployment. 
NCO shortages have a disproportionate 
impact on training outcomes that will 
likely continue to propagate through-
out the remainder of a unit’s collective 
training progression. These results sug-
gest that prioritization of fill may be 
better organized around when units 
are conducting foundational skill train-
ing, such as crew gunnery, regardless 
of the unit’s placement in a deploy-
ment timeline.

Predicting 
Performance and 
Customizing Training
The Factors Model is valuable not only 
for understanding the drivers of crew 
lethality but also for providing insight 
to where additional training interven-
tions may be warranted. All predictor 
variables in the Factors Model are 
known prior to the start of training, al-
lowing leaders to assess qualification 
risk before a crew even begins the 
training progression. A natural ques-
tion is how accurately the model pre-
dicts subsequent performance. Using 
model-predicted probabilities, we clas-
sify crews as Q1 if their predicted prob-
ability to qualify Q1 is greater than 
50% and as Q2 if their predicted prob-
ability is less than 50%. Based on this 
threshold, the model correctly classi-
fies crews – as Q1 or Q2 – 87% of the 
time. In other words, leaders can pre-
dict – nearly nine times out of 10 – 
which crews are most at risk of not 
qualifying on the first attempt before 
training begins. 

Further incorporating Table I and Table 
II results raises the probability of cor-
rect classification to 93% providing 
leaders with an accurate assessment of 
which crews are prepared to continue 
on to live-fire training. This has imme-
diate uti l i ty for company and 

battalion-level leaders. When resourc-
es such as range time, targeted coach-
ing, simulator availability, remedial 
training, and competing non-gunnery 
requirements must be prioritized, the 
model serves as an additional analytic 
tool – complementing leaders’ experi-
ence, intuition, and instinct – to ensure 
resource and training efforts are both 
targeted and customized for each crew 
to produce the greatest effect.

Conclusions and 
Recommendations
Individual, experiential, organizational, 
and environmental factors have a sig-
nificant relationship with gunnery per-
formance among tank and Bradley 
crews. Higher cognitive aptitude, pre-
viously-demonstrated gunnery skill, 
number of previous Table VI attempts, 
unit culture, and the number of NCOs 
and mechanics on hand has a positive 
and significant correlation with gun-
nery performance. The percentage of 
flagged Troopers and crews with first-
time VCs or gunners correlate with de-
graded performance. 

These results also provide actionable 
insights that leaders at echelon can le-
verage to maximize gunnery perfor-
mance and crew lethality. Further, they 
underscore that Table VI success is the 
result of not only fidelity to a specific 
training regimen and its associated 
performance standards, but also a 
myriad of factors controlled or influ-
enced at echelons from company to di-
vision and installation. It also demon-
strates how robust data collection ef-
forts, statistical modeling, and ma-
chine algorithms can converge to un-
lock novel insights and anticipate fu-
ture performance. By integrating per-
sonnel data, unit characteristics, and 
environmental considerations into 
gunnery performance modeling, lead-
ers can significantly influence crew le-
thality and training outcomes.
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