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TRAINING AIDS FOR BASIC COMBAT SKILLS: OBTAINING A 200 M ZERO WITH
M16 RIFLE AND M4 CARBINE

EXECUTIVE SUMMARY

Research Requirement:

The overarching goal was to develop a set of training aids that could be used by Initial
Entry Training (IET) companies to assist Soldiers to improve weapon-zeroing proficiency. More
specifically, new targetry was needed for a 200 m zero. There also was a need to augment the
training associated with the zeroing process. In order to better support training, the training aids
were designed to structure peer-learning contexts and support feedback in peer learning. The
present research report details the development, assessment, and revision of training aids that
assist in obtaining a 200 m zero on rifles used in IET. More specifically, a set of 200 m zero
targets, a graphical training aid for the zeroing process, and a graphical training aid for
marksmanship fundamentals were produced and evaluated.

Procedure:

Training-aid development followed a five-phase process: Design, Development,
Utilization, Assessment, and Revision. Ballistically-accurate 200 m zero targets for use at 25 m,
100 m, and 200 m were developed as well as sight-adjustment practice flashcards and a
marksmanship fundamentals coaching card. An Infantry IET company was used to assess the
targets. One group of Soldiers from the company used the developed 200 m zero targets and
training aids during initial zeroing and confirm zero while another group of Soldiers used 300 m
zero targets modified for a 200 m zero for the same training events. Performance on the zeroing
events as well as weapon qualification was compared between the two groups of Soldiers.

Findings:

While the use of the targets and training aids did not decrease the total number of rounds
required for Soldiers to zero their weapons and did not increase the weapon-qualification scores,
the new targets did reduce the number of rounds required to confirm zero and predicted
subsequent training performance and qualification scores. The relation of performance across
weapon-zeroing events and qualification scores for the new targets training aids indicated that
the targets and training aids can be used to provide an early diagnostic for qualification
performance.

Utilization and Dissemination of Findings:

Results of this research were presented to the units who supported the project. The final
versions of the targets and training aids were provided to selected IET units at Fort Benning, GA.
The targets were also transitioned to Training and Doctrine Command Capabilities Manager for
Live Training for distribution. The final versions of the targets and training aids are provided as
a CD with this publication or can be obtained by contacting the ARI — Fort Benning Research
Unit.
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Training Aids for Basic Combat Skills:
Obtaining a 200 M Zero with M16 Rifle and M4 Carbine

Introduction

This research report supplements the description of the development of training aids for
basic combat skills given in Bink, Wampler, Dlubac, and Cage (2011). The overarching goal of
the training aids described in Bink et al. (2011) was to develop a set of aids that could be used by
Initial Entry Training (IET) companies to assist Soldiers in improving skill proficiency. To this
end, training-aid suggestions from approximately 150 Drill Sergeants (DSs) and training
company leaders representing more than 25 IET companies were solicited. There were several
criteria for selecting the specific types of training aids to develop from these suggestions. First,
the training aids should address important basic combat skills. Second, the training aids should
address tasks with which IET Soldiers have difficulty. Third, the training aids should be
compact and portable enough to be used in field environments but could also be used in the
barracks or a classroom. Finally, the training aids should address the need to tailor training to
the background and proficiencies of Soldiers.

As outlined in Bink et al. (2011), training-aid development should follow a five-phase
process: Design, Development, Utilization, Assessment, and Revision. Accordingly, a training
aid is not fully developed until each phase has been applied to the aid, and these phases should
be completed sequentially. The Design phase refers to the preliminary plans regarding the
purpose and function of the aid, whereas the Development phase refers to the application of
Design principles to the practicality of the training environment and resources available for the
training aid (Bink et al., 2011). Stated differently, Design involves preparing the aspects of the
aid that will drive its use, whereas Development involves participating in the construction of the
aid and planning the practical aspects that might influence that construction. Following Design
and Development, Utilization involves the use (physical or mental) of the training aid. Next,
Assessment involves the empirical and practical review of the stages that precede it. Principles
in the Assessment phase call for the evaluation of whether the aid was effectively utilized in its
current design to meet the goals for which it was developed. Finally, Revision involves using the
evaluation results to create a more effective and efficient training aid. The present research
report details the development, assessment, and revision of training aids that assist in obtaining a
200 m zero on rifles used in IET. More specifically, a set of 200 m zero targets, a graphical
training aid for the zeroing process, and a graphical training aid for marksmanship fundamentals
were produced and evaluated.

The ability of a Soldier to qualify with the assigned weapon in basic combat training
heavily relies on a properly zeroed weapon (Osborne, Morey, & Smith, 1980; Osborne,
Schroeder, & Heller, 1984; Taylor, Dyer & Osborne, 1986). Zeroing is the process of adjusting
a weapon’s sight so that the point-of-aim corresponds to the point-of-impact of the round at a
given distance (e.g., 300 m). The sight of a weapon assigned in basic combat training (i.e., M16
or M4) must be adjusted to a given Soldier’s alignment to the weapon. A zero is obtained by
consistently shooting a set number of rounds within a point-of-impact. The alignment of the
point-of-impact and the point-of-aim depends on the distance of the target from the shooter.



Regardless of this alignment, the ability to obtain a satisfactorily zeroed weapon depends on
several Soldier-related abilities. First and foremost among these factors is the ability to
consistently place rounds in a tight cluster. Also known as “grouping,” the ability to consistently
shoot rounds in (nearly) the same place is a product of a Soldier’s application of the
fundamentals of marksmanship (i.e., steady position, aiming, breath control, and trigger control,
e.g., Osborne et al., 1984). In addition to grouping, a Soldier should understand the principles
and process of zeroing the weapon in order to properly obtain a zero (Osborne et al., 1984; Smith
et al., 1980).

The Army’s marksmanship doctrinal publication, Field Manual (FM) 3-22.9 (Department
of the Army [DA], 2008)*, provides information for zeroing rifle sights. Accordingly, zeroing
occurs in two training events. The first event is fired at 25 m targets. In this event, Soldiers are
first required to group so that at least a standard proportion of rounds in two consecutive firing
strings impact the target within a 4 cm circle. The doctrinal grouping standard requires 5 out of
6 rounds in two consecutive three-shot groups to be within a 4 cm circle. Once “grouped,” the
Soldier again fires strings of rounds and adjusts the weapon’s sights according to the placement
of the shot group on the target. A zeroing target is used that has a marked point-of-impact circle.
The target is also gridded so that a Soldier can determine how far a shot group is from the point-
of-impact and can accordingly adjust the weapon (see Figure 1 for an example zeroing target). A
weapon is considered zeroed once a Soldier can fire at least the standard number of the rounds
from two consecutive shot groups in the point-of-impact (e.g., 5-out-of-6 rounds).

The second training event for weapon zeroing is to confirm the zero at distance.
Generally, two distances are used to confirm zero: the actual zero distance (e.g., 300 m) and a
closer distance (e.g., 100 m). The purposes of this event are (a) to assure that the zero achieved
at 25 m is accurate at the actual zero distance, (b) to refine the zero, and (c) to demonstrate the
effects of physical factors (e.g., wind and gravity) and firing fundamentals (e.g., steady position
and trigger control) on marksmanship accuracy (see Osborne et al., 1984). To confirm zero,
Soldiers again shoot iterations of groups at a target and accordingly adjust the sights after each
iteration until the shot groups are consistently located in the specified point-of-impact.
Generally, Soldiers confirm zero at the closer distance (e.g., 100 m) before moving to the zero
distance (e.g., 300 m) to confirm. Once a Soldier has confirmed zero at distance, the weapon is
considered zeroed.

Since 2003, Army doctrine has specified that weapons used in basic combat training
(except the M16A1) be zeroed to 300 m (DA, 2003). As a result, current training materials for
zeroing are specific to 300 m zero parameters (e.g., size of targets and location of point-of-
impact on targets). However, an emerging Army philosophy was that Soldiers should use a 200
m zero (Currey, 2008). For example, the Army’s Asymmetric Warfare Group developed the
Combat Applications Training Course, which included having Soldiers zero their rifles to 200 m.
The stated advantage of a 200 m zero is that the point-of-impact of the bullet is within three
inches of the point-of-aim of the rifle out to about 250 m. With a 300 m zero, the point-of-

! At the time the research was conducted, FM 3-22.9 dated 2008 was current. However, at the time this report was
published, Change 1of the basic rifle marksmanship FM 3-22.9 dated 2011 was current. The discussion in this
report of grouping and zeroing procedures was still germane to the revised FM 3-22.9 (2011). Some of the results of
the research reported here are reflected in the updated FM 3-22.9 (2011).



impact of the bullet is about seven inches above the point-of-aim at 200 m for the M4 carbine.
As a consequence, Soldiers would need to aim low in order to hit center mass of mid-range
targets (e.g., at about 170m). Some training units are moving toward adopting the 200 m zero as
a standard. Although various techniques are being used by trainers to assist in obtaining a 200 m
zero (Dyer et al., 2010), the Army has not yet developed nor provided specific guidance nor
standardized targets for obtaining a 200 m zero.

The need for training materials for a 200 m zero presented an opportunity to develop
training aids for basic combat skills. Not only was new targetry needed for the 200 m zero, but
also there was a need to augment the training associated with the zeroing process. The need to
improve zeroing training is especially important because marksmanship qualification is a
graduation requirement for IET and because there is considerable variability in marksmanship
performance during IET (e.g., Dyer et al., 2010). In addition, like most IET training,
marksmanship training occurs in large groups with large Soldier-to-DS ratios. As a result,
training aids that could leverage peer-learning techniques to facilitate weapon-zeroing training
were needed.

Peer training occurs when an individual with the same status (e.g., a classmate) actively
supports another’s learning (Topping, 2005). Peer learning generally involves one individual in
a peer group guiding the learning activities or “coaching” for the others in the group and is most
effective in matched dyads or small groups, but can also be used with effect in large-group
instruction (Topping, 2005; Costanza, Leibrecht, Cooper, & Sanders, 2009). Peer learning has
also been shown to have effective applications in military training (e.g., Costanza et al., 2009;
Woodie, 2005). Because marksmanship training in IET occurs in large groups with large
Soldier-to-DS ratios, peer learning can be utilized as a way to augment the amount of training
and feedback each individual receives. Peer groups can be used to practice fundamentals and
techniques trained by DSs. To make such peer training effective, the training aids presented here
were designed to guide Soldiers through critical weapon-zeroing procedures.

Because peer learning requires all individuals (i.e., peers) to be engaged in the learning
process (Tomasello, 1999; Vygotsky, 1978), there should be a learning benefit to all individuals
involved in peer learning (Tomasello, Capenter, Call, Behne, & Moll, 2005; Topping, 2005). By
diagnosing impediments of others and by sharing demonstrations of their own skill, peer coaches
not only provide feedback to other trainees (Festinger, 1954; Collision & Parcell, 2004) but also
develop a deeper understanding of the skill for themselves (Tomasello et al., 2005). The
individualized nature of peer training allows for the optimization of content and pace for a given
learner (Costanza et al., 2009). Moreover, peer learning also impacts trainee motivation
(McCombs, 2004; Tomasello, 1999) and can increase group cohesion (Aronson & Patnoe, 1997,
Topping, 2005).

The 200 m zeroing training aids were designed to structure peer-learning contexts and
support feedback in peer learning. However, the training aids were also designed to better assist
DSs in leading Soldiers through the process of grouping and zeroing. The training aids provided
technically accurate feedback tools that DSs could use to train weapon zeroing. In all, three
training aids were developed. The first was a set of targets for the 200 m zero. The second was
a set of guided-practice flash cards for determining weapon-sight adjustments. Finally, a



memory jogger for proper marksmanship fundamentals was developed to assist peer coaching.
These training aids were developed and then evaluated in the field.

Training Aid Design and Development

Effective training materials must be designed to meet the needs of the intended target
audience and the training outcome (Wampler, Dyer, Livingston, Blankenbeckler, & Dlubac,
2006). Moreover, effective training materials should have clear, measurable, and attainable
objectives for the skills to be learned, should use a delivery modality that is appropriate to the
skill to be learned, and should accommodate heterogeneous experience in the training audience
(Wampler et al., 2006). These three characteristics of effective training materials served as the
foundation for designing the weapon-zeroing training aids. While measurable objectives and
delivery modality were important considerations in the design of the current training aids,
particular attention was paid to designing a training aid that would have benefit across multiple
levels of military and educational backgrounds as well as across heterogeneous levels of
marksmanship skills and knowledge.

Four training mechanisms to assure accurate weapon zero were incorporated in the design
of the training aids. First, training aids were to help provide an understanding of the process of
weapon zeroing (Smith et al., 1980). Part of this understanding involves the logic of shot
groupings, and part of this understanding involves the calculations required for accurate sight
adjustments. Second, training aids were to provide appropriate and repeated practice of the
zeroing process (Thompson, Smith, Morey, & Osborne, 1980). The most important aspects of
the zeroing process for practice were marksmanship fundamentals (Osborne et al., 1984) and the
calculations of sight adjustments (Thompson et al., 1980). Third, training aids were to provide
frequent and accurate feedback on both the understanding of the zeroing process and on
marksmanship performance (Smith et al., 1980; Thompson et al., 1980). Finally, training aids
were to provide continuity across the zero-training events (Thompson et al., 1980). That is, the
targetry and training materials used for train-up, grouping and zeroing, and confirm zero should
have consistent appearance, terminology, and learning emphasis.

Targets to Obtain 200 m Zero

The primary training aid was a set of targets for 200 m zero. The set included a target for
initial grouping and zeroing training at 25 m. The set also included two targets for downrange
feedback and confirm zero at greater distances. One target was developed to be used at 200 m,
and the other target was designed for 100 m. At a minimum, a zeroing target requires a point-of-
aim, an indication of the appropriate point-of-impact, and some mechanism to determine sight
adjustments. The mechanism typically used to indicate sight adjustments is a grid printed on the
target that has correspondence to the weapon sight. The physical parameters of these target
characteristics (i.e., point-of-aim, point-of-impact, and adjustment grid) and the relation of the
characteristics (i.e., offsets) depend on ballistic properties of the weapon, the properties of the
sight, the zeroing distance (e.g., 200 m) and the distance to the target (e.g., 25 m). Because the
targets were designed for basic combat training, all the target parameters were based on the
Army’s common-issue small arms (i.e., M16 rifle and M4 carbine) with either an iron sight (i.e.,



either carry-handle sight and back up iron sight [BUIS]) or an M68 close-combat optic (CCO)
sight. The technical parameters for each target characteristic mentioned in the following
descriptions were calculated by the U.S. Army Armament Research, Development and
Engineering Center 2 and are available in Appendix A.

The general design of the targets was guided by four characteristics that impact the
training value of targetry. First, minute-of-angle (MOA) was used to determine the dimensions
of all targets. For example, the point-of-aim on all targets was a four-MOA circle and the
gridlines on the targets were one MOA. Basing target dimensions on angular units of measure
(i.e., MOA) meant that even though the physical size of the targets changed from 25 m targets to
200 m targets, the targets were perceptually equivalent across the different target ranges. In
addition, because Soldiers are taught the MOA concept in training, basing the targets on MOA
should help reinforce that training and help transfer that training to advanced marksmanship
concepts such as aiming adjustments for wind or firing at a moving target.

Second, the targets were designed to be used with multiple weapons (i.e., M16 and M4)
and multiple sights (i.e., iron sights and CCQO). Having targets with general applicability allows
for savings in production costs and also provides continuity in training of multiple weapon
systems (Osborne et al., 1984). For all targets, sight adjustment information was provided for
both iron sights and CCO. In addition, separate versions of the targets were developed to be
used with the M16A2/A3/A4 rifles and the M4 carbine.

The third general design principle was the inclusion of clearly defined and accurate
points-of-aim and points-of-impact. The point-of-aim on all targets was a four-MOA white circle
on a black background. Four MOA was used because that was the size of the aiming dot in the
CCO used by most Infantry one-station unit training (OSUT) Soldiers at the time the targets
were developed. As a result, the OSUT Soldier merely had to cover the white point-of-aim with
the aiming dot in order to have an accurate aim on the target. In addition, the visual contrast and
size of the white dot provide an easily identifiable point-of-aim for iron sights. More
importantly, the four-MOA white dot provided a way to easily identify the center of mass on the
scaled silhouette 25 m target. Identifying center of mass is often cited as an impediment to
efficient zeroing (Dyer et al., 2010; Smith et al., 1980). Likewise, having a clearly defined point-
of-impact increases the accuracy of feedback on zeroing performance (Osborne et al., 1984;
Smith et al., 1980). An accurate and clearly marked point-of-impact should assist DSs to
determine when a Soldier’s weapon is properly zeroed. The point-of-impact on all targets was
indicated by an outline circle and was appropriately offset from the point-of-aim on the 25 m and
the 100 m targets. The point-of-aim and point-of-impact are identical at 200 m and no offset was
required for the 200 m target.

The fourth general design principle for the targets was to include information and guides
for using the targets to zero the weapon. The more the target can help guide Soldiers and DSs
through the process of zeroing, the more efficient that training becomes (Smith et al., 1980). To
a certain extent, the gridlines included on zeroing targets that indicate the amount of sight
adjustment required is an instance of target guides. In addition, the current 25 m target for 300 m

% The U.S. Army Armament Research, Development and Engineering Center at Picatinny Arsenal is the U. S. Army
center responsible for verifying ballistics parameters for small arms.



zero contains guides that indicate the direction of sight adjustments and information about the
amount of adjustment for a given weapon sight. This same information was included in the
design of the 200 m zero targets but in a slightly different format. Sight adjustment information
was also included on the 100 m and 200 m targets.

25 m target. The 25 m target was designed in a similar format as the existing 25 m
target for 300 m zero. The designed target was printed on 8.5 in. x 11 in. cardstock and included
a black scaled silhouette on a white background with a one-MOA grid covering the target area
(see Figure 1). The target also included a four-MOA point-of-aim and an offset point-of-impact.
The parameters for the size of the silhouette, of the point-of-aim, of the point-of-impact, and of
the grid squares are given in Appendix A. On the target, the sight-adjustment guides indicated
the direction the sight-correction knob must be turned in order to zero the sight given a shot
group in a quadrant of the target (see Figure 1). The sight-adjustment guides at the top and
bottom of the target indicted the direction the weapon’s elevation knob must be turned to make a
vertical adjustment, and the sight-adjustment guides on the left and right of the target indicted the
direction the weapon’s windage knob must be turned to make a horizontal adjustment. For
example, for a shot group located in the upper left-hand quadrant of the target and using a CCO,
a Soldier would make a vertical adjustment by moving the elevation knob clockwise and make a
horizontal adjustment by moving the windage knob counterclockwise. The number of indents,
or “clicks,” the knobs would be moved is indicated in the table at the bottom of the target. So,
for the CCO, the Soldier would move the sight adjustment knobs two clicks for each grid-square
difference between the center of the shot group and the center of the point-of-impact. Separate
versions of the target were developed for both the M16 rifle and the M4 carbine.



M4/M4A1 25 Meter Target For 200m Zero
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Figure 1. 25 m target for 200 m zero using M4-series carbine (reduced scale).

100 m target. Instead of using a scaled-silhouette target, the 100 m target was a black
circle with the diameter of a scaled-silhouette (see Figure 2). The use of a circular target as
opposed to a silhouette was intended to further focus the point-of-aim by eliminating competing
visual cues (e.g., silhouette features) during confirm zero. It should be noted that circular targets
were historically used in Army training, but the use of silhouettes was adopted as a way of
transferring basic rifle marksmanship (BRM) training to battlefield application (see Osborne, et
al., 1984). For the newly developed targets, the circular white four-MOA point-of-aim was again
used, and the point-of-impact was offset above the point-of-aim per the ballistic characteristics of
the weapon systems (see Appendix A). The 100 m target also included a one-MOA grid, and the
width of the grid lines and point-of-impact circle line were sufficiently thick that they could be
seen with the naked eye from the firing line. The parameters for the size of the target circle, of
the point-of-aim, of the point-of-impact, and of the grid squares are given in Appendix A. The
target was printed on 24 in. x 36 in. heavy-weight paper. As with the 25 m targets, the designed
100 m targets included sight-adjustment guides and information. Separate versions of the target
were developed for both the M16 rifle and the M4 carbine.



M4/M4A1 100m Zero Target for 200m Zero
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Figure 2. 100 m target for 200 m zero using M4-series carbine (reduced scale).

200 m target. The 200 m target (see Figure 3) was designed similar to the 100 m target.
Again, the developed target used a black circle for the target area, and the target was printed on
24 in. x 36 in. heavy-weight paper. Because at the zero distance (i.e., 200 m) the point-of-aim
and the point-of-impact are the same, there is no need for an offset for the point-of-impact. As a
result, the same target can be used for both weapon systems (i.e., M16 and M4). The single
version of the 200 m target contains sight-adjustment information for both weapon systems. The
parameters for the size of the target circle, of the point-of-aim, of the point-of-impact, and of the
grid squares are given in Appendix A.
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Figure 3. 200 m target for 200 m zero (reduced scale).
Coaches Cards

The 200 m targets were designed to facilitate the weapon zeroing process. However, the
most important aspect of zeroing is the Soldier’s ability to properly align the sights with the
target and then maintain the weapon pointing at the correct location while squeezing the trigger
(i.e., firing fundamentals). While individual Soldiers may be able to self-assess their firing
fundamentals, the Army recognizes that other Soldiers serving as “peer coaches” can be a
valuable assist in this process (DA, 2008). The doctrinal publication includes information on the
duties and benefits of the peer coach. In addition, the Army developed a BRM Coaches
Checklist which is Graphic Training Aid (GTA) 07-01-043. While the GTA might be helpful to
more experienced trainers, it is lengthy and could be confusing to Soldiers just learning to fire
during the BRM periods. As stated in FM 3-22.9, a problem with peer coaching exists when “the
new Soldier does not have adequate guidance, a ‘blind leading the blind” situation may result,
leading to negative training and safety violations” (DA, 2008, pp. 4-12).



As a result, one of the zeroing training aids was a simplified “coaches card” that could
not only reinforce firing fundamentals but also facilitate peer interaction. The small coaches
card presented information contained in FM 3-22.9 (DA, 2008), the existing GTA 07-01-043,
and input provided by IET marksmanship trainers. In addition to basic firing fundamentals, the
cards provided guidance on how to coach on one side of the card. The ability to be an effective
coach does not originate from merely being an expert at the skill, rather effective coaching must
be learned (see Costanza et al., 2009). The guidance was intended to provide the basics of
marksmanship coaching and not a detailed explanation of effective coaching. The cards were
printed on laminated 4.25 in. x 5.75 in. sheets in order to be carried in a Soldier’s uniform
pocket. An example of the Coaches Card is shown in Figure 4 and Figure 5.

How to Coach

—

Safety first!!

2. Assume a prone position on the firers firing side a
little forward of the firer’s head.

Check firer from weapon muzzle to feet.

Check firing position as firer prepares to shoot.
Check firing technique (breathing, trigger
squeeze, flinching, etc.) as firer shoots.

Check the firer on EVERY shot.

Give feedback on firing position and firing
technique after each shot group (magazine).
Do not distract the firer while shooting.

Be confident! Be positive! You are here to help!

ko

e

o .

Protect Yourself From Hot Brass
Figure 4. Coaches card — Side 1.

BRM Coaches Card

General things to loak for: "
“Fimm grip on the weapon but Eves, Nose, and Cheek: —!sa?;:m"i:uuz:rln:ﬁdﬂ"?
not tight or tense. Head: » Eye open when firing. ausewlgen itin
« Matural relaxed breeth. “Be sure he + Nosein same spotfor 'll’__mng poeton g
+ls thafirar rushing the shot? hsad doss not each round fired. should be relaxed
*SLOW DOWN! flinch when ~Firm cheek to stock weld. | |\ " b muzze.
weapon fires.
Fest and Legs:
«Legs and feet /
flat on the ground
«Keep still while
firng.

Non-finng Hang:
= Nat holding the:
Hips and Torse: Ell-luan%r?ar?g' . eling or ewivel
»Hips. back. andhead ina | | Shoulder: shandnighongrp. | «Natholding the
line with the weapor. * Rifte buttfirmly held ;grigsesfﬁggg wrapped™ || magazine.
~Hips in the earth. in packetof shoulder. | | Straight frigger pul.
» Squeeze ahd Hold
trigger {“fallow through™)

Figure 5. Coaches card — Side 2.
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Sight-adjustment Flashcards

In order to better aid the understanding of the zeroing process, a set of flash cards to
practice zero adjustments was developed based on the 200 m zero targets used at 25 m. The
front of each flashcard portrayed the zero-target with an array of black dots representing a single
shot group. Soldiers assess the shot group and use the information on the target to determine
how the weapon sight should be adjusted to move the point-of-impact of the rounds to the
desired location on the target (i.e., the marked point-of-impact). The reverse of the flashcard
provided an explanation of the correct sight adjustment. A sample of the flashcards is shown in
Figure 6. The 15 flashcards were printed on 5.5 in. x 8.5 in. laminated sheets and spiral-bound
into a small booklet that could be carried in a Soldiers uniform pocket.

The sight-adjustment flashcards can be used by trainers to assist Soldiers in
understanding how to determine sight adjustments. Soldiers having difficulty with the task can
use the cards alone to practice their adjustment skills. Detailed drawings and explanations on the
reverse of each card can help the less-skilled Soldiers understand how to assess the shot group
and what sight adjustment is necessary. More-skilled Soldiers can use the cards to work with
less-skilled Soldiers because the shot groups are provided along with the correct sight
adjustments and supporting explanation.

In addition to a 200 m zero, another emerging rifle marksmanship concept in the Army is
the use of 5-round shot groups to zero instead of 3-round shot groups. The logic for using 5-
round shot groups is that more rounds give a more accurate estimation of the center of the shot
group and that the estimation is less affected by an errant round. The grouping and zeroing
standard most often used with 5-round shot groups was eight out of ten rounds in two
consecutive 5-round groups. Because Infantry OSUT was currently using 5-round shot groups,
the flashcards illustrated 5-round groupings.
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What is the sight adjustment for the depicted shot group?
23 Meter Zero Target for a 200 Meter Zero

Because the firer pulled a round, measure
from the center of the 4 round shot group.

RIGHT
cto ' cgo |
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[ ][] | ] T
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[ | [ [ DOWN l‘-....
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Figure 6. Sample sight-adjustment flashcard shown front and back

Training Aids Assessment and Revision

Following the development of the training aids, the effectiveness of the training aids was
assessed in actual training. Because all training aids (i.e., targets, coaches cards, and sight-
adjustment flashcards) were intended to be used in conjunction with one another and because the
use of the training aids was confounded (i.e., used only in one assessment group), separate
assessment of the effectiveness of individual training aids was not possible. As a consequence,
the assessment data only addressed Soldiers’ performance on the 200 m targets, and the
inferences of these data are generalized to the set of training aids. However, the input from
informal DS and Soldier interviews was used to inform inferences about the effectiveness of
coaches cards and sight-adjustment flashcards. Informal input was also used to inform revisions
to all of the training aids.
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Method

Participants. One Infantry OSUT company participated in the assessment of the 200 m
zeroing training aids. The company had a maximum fill of 177 Soldiers, but because of sick
leave, other assignments, or other actions, only 115 Soldiers completed all parts of the training-
aids assessment process.

Materials and procedure. The prototype targets, coaches cards, and sight-adjustment
flashcards were assessed during BRM periods for the Infantry OSUT company. Half of the
company (i.e., two platoons) used the prototype targets and other training aids during BRM
periods for grouping, zeroing, and confirm-zero. The other half of the company (i.e., two
platoons) used standard Army targets, which were designed for a 300 m zero but were modified
by the DSs to obtain a 200 m zero by adding the appropriate point-of-impact. An example of the
modified 300 m zero target is given in Figure 7 (25 m target). This half of the company also
used the standard downrange feedback targets for confirm zero (see Figure 8). The half of the
company that used the standard targets did not use the coaches cards or the sight-adjustment
flashcards. A total of 57 Soldiers used the newly developed 200 m zero targets and training aids,
and 58 Soldiers used the standard targets and no training aids.

25 METER ZEROING TARGET

M4 CARBINE
] s ] o 3 L] 9 ST T T I

12
N —
’ ©O) (+) ’
REAR
SIGHT
WINDAGE

REAR :
SIGHT
WINDAGE

«| FRONT FRONT ]
SIGHT SIGHT
s tr + ]
ﬂ ,-'—*‘-\\
1O O+
7 REAR : | REAR »
SIGHT SIGHT
WINDAGE WINDAGE
L] L]

21 ] 16 1@ L] ] 3 [] ] L] ] 2 15 18 2

ZERO TARGET DATA FOR M4 CARBINE

1 = ROTATE REAR SIGHT ELEVATION KNOB TO THE 83 SETTING FOR ZEROING AT 25 METERS

2 AIM AT TARGET CENTER. ADJUST SIGHTS TO MOVE SHOT GROUP CENTER AS CLOSE AS
POSSIBLE TO THE WHITE DOT IN THE CENTER OF THE TARGET,

3~ AFTER COMPLETION GF THE 25 METER ZERC THE WEAPCN WILL BE ZEROED FOR
300 METERS.

CHI PRI 3L (5

Figure 7. Example of standard 300 m zero target modified to obtain 200 m zero.
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Figure 8. Standard downrange feedback zeroing targets as given in FM 3-22.9.

Four sets of flashcards were distributed to each assigned platoon after the initial session
of BRM training. The initial BRM session was classroom lecture on the principles of
marksmanship and weapons maintenance. The Soldiers circulated the flashcards within each
platoon and worked in buddy teams to review the flashcards during “down time” such as guard
duty, barracks fire watch, waiting to participate in a training event, etc. The flashcards were
available to the Soldiers for about two weeks prior to grouping and zeroing their weapons.
Coaches cards were distributed to each member of the assigned platoon prior to the BRM period
for weapon grouping and zeroing. Soldiers reviewed the cards and were instructed to refer to the
cards while buddy-coaching during this training period.

Other than firing at assigned targets, the BRM training periods for grouping and zeroing
were conducted in a similar manner for both groups. DSs marked each shot group for each
Soldier and assured that each Soldier grouped and zeroed his weapon. Each target for each
Soldier was collected as the Soldier completed training and left the firing line. For research
identification purposes, the Soldier’s roster number was placed on his target by researchers as the
targets were collected. Because DSs marked each shot group, it was possible to determine how
many rounds each Soldier used in order to group and to zero. The same procedure was used for
the BRM training period for confirm zero. That is, Soldiers fired the normal course of fire for
the training period using assigned targets, DSs marked each shot group, and the targets were
collected and marked with the roster number as each Soldier completed training. In addition to
the total number of rounds fired for each BRM event, the total number of rounds for each Soldier
in the correct point-of-impact was tallied. It is important to note the participating company used
5-round shot groups for grouping and zeroing. It is also important to note that due to range
availability and time constraints, the participating company was not able to fire both distances
(i.e., 100 m and 200 m) for confirm zero. As a consequence, the results for confirm zero are only
based on performance at 200 m.

Data was also collected from the weapon-qualification event. As previously stated, each
IET Soldier is required to meet a performance standard on marksmanship before being allowed
to graduate. The qualification event is the concluding event of all BRM training and requires
Soldiers to fire at 40 target exposures. A minimum score of 23 target hits qualifies the Soldier.
All Soldiers make at least one attempt to qualify, and those who fail to qualify on the first
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attempt re-fire until qualified. During the qualification period for the participating company,
first-attempt qualification scores were collected and matched to the roster number of each
Soldier. In addition, subjective feedback on the training aids was collected in informal
interviews with DSs and Soldiers after the weapon qualification event.

Results

All comparisons were tested at the 5% error rate. Post-hoc differences in means were
determined by pair-wise comparisons of 95% confidence intervals. Where appropriate, group
means and standard errors of the means are provided in the text. Error bars on all data figures
represent 95% confidence intervals.

Two sets of analyses were conducted on marksmanship-performance data. The first set
of analyses compared group means between the platoons who used the newly developed targets,
coaches cards, and sight-adjustment flashcards (subsequently termed “new training aids” group)
and the platoons who used only standard targets (subsequently termed “standard targets only”
group) on first-attempt weapon-qualification scores and on total rounds fired per Soldier in
zeroing and confirm zero. The analysis of weapon qualification scores was conducted to
determine if the developed training aids produced a direct impact on the most salient
marksmanship assessment. The analysis of total rounds fired was intended to determine if using
the developed training aids would produce a resource saving (i.e., fewer rounds to zero and
confirm zero).

The second set of analyses compared correlations between the two groups in order to
determine the degree to which the developed training aids produced a relation among
marksmanship training events and qualification performance. Because marksmanship training is
sequential, performance in one training event should impact subsequent marksmanship
performance (Thompson et al., 1980). Thus, it is important to demonstrate the degree to which
performance in one training event (e.g., zeroing) predicts the performance in another event (e.g.,
confirm zero). A simple two-stage analytical model was constructed to test the relation of
performance among zeroing, confirm zero, and weapon qualification. In the first stage, the zero-
order correlation between zeroing performance and confirm-zero performance was tested
between groups. In the second stage, a stepwise multiple regression analysis was conducted for
each group using weapon qualification scores as the criterion and, in order, confirm-zero
performance and zeroing performance as predictors. The model was tested with proportion of
rounds in the correct point-of-impact on targets as a measure of marksmanship performance
because this measure reflects the overall accuracy of the Soldier and, as such, is a more sensitive
measure of Soldier skill than total rounds fired.

Analyses of marksmanship performance were followed by an analysis of the types of
targets used in the standard-targets-only group. As previously stated, the Army did not have a
target for a 200 m zero at the time the present research was initiated. As a consequence, units
wanting to adjust their weapon systems for a 200 m zero would have to modify existing 300 m
zero targets. The process of modifying the 300 m zero targets is time consuming and requires
that the exact point-of-impact is transcribed to the modified targets. However, using modified
300 m zero targets presented many issues for the accuracy and consistency of the training for 200
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m zero. Chief among these training issues was the fact that many DSs had different
interpretations of how to place the 200 m zero point-of-impact on the 300 m zero target. The
point-of-impact issue was evident in the participating platoons that used the “standard” targets
(i.e., not the new 200 m zero targets and training aids) as evidenced by modified 300 m zero
targets including both circles and squares of varying sizes and at different locations on the target.
As a consequence, an analysis of the types of modified standard targets used and the impact of
the various types of targets on marksmanship performance was conducted.

Comparisons of group means. There was no difference in weapon-qualification scores
(t < 1) between the new-training-aids group (M = 28.98, SEM = .89) and the standard-targets-
only group (M = 28.86, SEM = .68). It was not surprising that no differences were found
between weapon-qualification scores because many factors impact marksmanship performance
and the ability to qualify with the weapon (Dyer et al., 2010; Osborne et al., 1984; Smith, et., al.,
1980; Taylor et al., 1986) and because there is considerably more marksmanship training after
weapon zeroing and before weapon qualification.

The comparison of total rounds used was analyzed in a 2 (new training aids vs. standard
targets only) x 2 (zeroing vs. confirm zero) mixed-factors design. This analysis yielded a
significant interaction (F(1, 113) = 10.53, MSE = 206.77) between the experimental group and
the training event. The nature of the interaction is presented in Figure 8. Accordingly, the
Soldiers using the new training aids (M = 36.93, SEM = 2.49) required more rounds to zero than
did the Soldiers using standard targets only (M = 30.09, SEM = 2.47). However, the opposite
was true during confirm zero. That is, Soldiers using the new training aids (M = 22.98, SEM =
1.45) required fewer rounds to confirm zero than did the Soldiers using standard targets only (M
= 28.45, SEM = 1.44). So, even though both groups of Soldiers used almost the same number of
rounds across the two training events (F < 1), the Soldiers who used the new training aids
reduced the number of rounds used from zeroing to confirm zero (t(56) = 4.74, SED = 2.94)
while the Soldiers who used standard targets only used the same number of rounds across
training events (t < 1).

H Zeroing

Confirm Zero

Total Rounds

Standard Targst Only New Traming Aids

Figure 9. Number of rounds used in zeroing and confirm zero as a function of experimental
group.
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Correlation model. Comparison of the zero-order correlations for the first stage of the
model revealed that, even though the correlation for the Soldiers who used the new training aids
(r(57) =.19) was larger than the correlation for Soldiers who used standard targets only (r(58) =
.08), there was no significant relation of the proportion of rounds in the correct point-of-impact
between zeroing and confirm zero for either group. The stepwise multiple-regression analyses
did reveal differences in the relations among marksmanship performance between Soldiers who
used the new training aids and Soldiers who used the standard target only. More specifically, the
combination of accuracy measures on zeroing and on confirm zero (R = .41) significantly
predicted weapon-qualification scores (F(2, 55) = 5.67, MSE = 32.76) for Soldiers using the new
training aids, but the combination of accuracy measures on zeroing and confirm zero (R = .26)
did not significantly predict weapon-qualification scores (F(2, 56) = 1.99, MSE = 23.46) for
Soldiers who used standard targets only.

Not only were the regression coefficients different between the two experimental groups,
but also the characteristics of the regression models differed between the two groups. For the
Soldiers who used the new training aids, accuracy during confirm zero (i.e., the first term entered
in the stepwise regression) significantly predicted qualification scores (R = .29; Fchange(1, 56) =
4.53), and accuracy during zeroing independently contributed to significant prediction of
qualification scores (Rehange = -30; Fenange(1, 55) = 5.40). By contrast, for Soldiers who used the
standard targets only, accuracy during confirm zero did not significantly predict qualification
scores (R <.01; Fenange < 1), but accuracy during zeroing did independently contribute to
significant prediction of qualification scores (Rchange = .26; Fchange(1, 56) = 3.76).

The differences in the regression model parameters between the two experimental groups
can be summarized as follows. On the one hand, for Soldiers using the new training aids, the
combined effect of accuracy in zeroing and in confirm zero led to a significant prediction of
weapon-qualification scores. Moreover, accuracy in both zeroing and confirm zero
independently predicted qualification scores. The strong relation among the three marksmanship
events suggested that the use of the new training aids contributes to the maintenance of skill
exhibited during weapon qualification. On the other hand, for Soldiers using the standard targets
only, accuracy during zeroing was a predictor of qualification scores, but there was no additive
effect of accuracy during confirm zero. So, even though zeroing accuracy influenced
qualification scores, using the standard target did not provide a strong relation among training
events.

Analyses of modified 300 m targets. The targets used for initial zeroing (i.e., 25 m) in
the standard-target-only group were classified based on the type of point-of-impact that was
added to the 300 m target. The classifications were determined by the position of the modified
point-of-impact and shape of the modified point-of-impact. An incorrect position or location of
the point-of-impact during initial zeroing would affect the zero of the weapon and cause the
Soldier to require more rounds to confirm zero. Incorrect or inconsistent points-of-impact on the
modified 300 m zero targets would also make it more difficult for DSs to provide effective
feedback to Soldiers during the training event.
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The classifications of the modified 300 m zero targets and the percent of Soldiers in the
standard-target group who used each type of target are given in Table 1. As can be seen in the
table, only 57% of the Soldiers fired at targets that were modified in any way for a 200 m zero.
However, less than 10% of the Soldiers in the entire group zeroed with targets that had the
correct shape (i.e., circle) and location for the point-of-impact. An example of a correctly
modified 300 m zero target is given in Figure 7. Almost 70% of the Soldiers in the standard-
target group zeroed to a point-of-impact that was not appropriate for a 200 m zero, and 18% of
the Soldiers in the group specifically zeroed for 300 m instead of 200 m.

Table 1.
Classification of Modified 300 M Zero Targets with the Percent of Soldiers Using Each Type.
Target Modified for 200 m Zero Target Not Modified
57% 43%
Correct Position Incorrect Position "Eyeball” 300 m Zero
31% 26% 25% 18%
Square Circle Square Circle
22% 9% 25% 1%

Note: The “eyeball” method represented the attempt by DSs to adjust sights to 200 m zero
point-of-impact without marking the point-of-impact on the targets.

Any difficulties caused by zeroing with inaccurate targets would most likely manifest in
the following marksmanship event (i.e., confirm zero). In order to demonstrate the impact of the
inconsistent and inaccurate points-of-impact on subsequent marksmanship performance,
comparisons were made on confirm-zero performance (i.e., rounds fired and accuracy) across
Soldiers who used correctly modified 300 m zero targets at initial zeroing, Soldiers who used
incorrectly modified 300 m zero targets at initial zeroing, and Soldiers who used unmodified 300
m zero targets at initial zeroing. One-way analysis-of-variance tests showed a significant
difference in group means for both the number of rounds fired in confirm zero (F(2, 55) = 3.25,
MSE = 112.05) and the proportion of rounds in the point-of-impact for confirm zero (F(2, 55) =
3.15, MSE =.02). Subsequent Tukey’s Least Significant Difference tests revealed the nature of
the group differences. For the total number of rounds fired, there was no difference between
Soldiers who fired at unmarked targets (M = 30.55, SEM = 1.82) and those who fired at
incorrectly-marked targets (M = 31.62, SEM = 3.38). However, Soldiers who fired at correctly-
marked targets (M = 23.6, SEM = 2.41) fired significantly fewer rounds during confirm zero than
each of the other groups. Likewise, Soldiers who fired at correctly-marked targets had a higher
proportion of rounds in the point-of-impact (M = .69, SEM = .04) than Soldiers who fired at
unmarked targets (M = .59, SEM =.03), but neither of these groups of Soldiers differed from
Soldiers who shot at incorrectly-marked targets (M = .64, SEM = .04).

Interestingly, the number of rounds fired and the proportion of rounds in the point-of-
impact did not differ between Soldiers who fired at correctly-modified 300 m zero targets and
Soldiers who used the new 200 m zero targets (larger t(75) = 1.58). However, the proportion of
rounds in the point-of-impact did not significantly correlate with weapon-qualification scores for
Soldiers who used correctly-marked targets (r = .05), but that correlation was significant for
Soldiers who used the new 200 m zero targets (r(57) =.29). In summary, it appeared that the
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inconsistencies in modifying 300 m zero targets for a 200 m zero most likely resulted in the main
differences noted in the prior analyses between the standard-target group and the new-training-
aids group. Even correctly-modified 300 m zero targets did not provide maintenance of skill that
was evident with the newly-developed 200 m zero targets. Using a target specifically designed
for a 200 m zero alleviates extra responsibility, confusion, and subjective interpretation on the
part of DSs, and should allow DSs to more easily train Soldiers.

Revisions to the Training Aids

The assessment results indicated that the new training aids benefitted marksmanship
training by providing continuity among training events. In addition to the assessment data,
information from about 12 informal interviews with DSs and Soldiers provided input to revise
the training aids. In general, DSs and Soldiers who used the training aids understood the benefit
of using such a training aid and were positive about the impact the training aid could have on
marksmanship performance. As a result, no revisions were made to the coaches cards or the
sight-adjustment flashcards. However, additional sight-adjustment flashcards were developed
and added to the final version of the packet. A total of 20 sight-adjustment flashcards comprised
the final version of the training aid.

Two major revisions were made to the targets after assessment. The first revision was
made at the request of the Infantry OSUT training brigade. That request was to change the size
of the point-of-aim of the targets to two MOA. Doing so would correspond to the smaller aiming
dot of the newer generation M68 CCO while still useful for previous generation CCO, which
have 4-MOA aiming dots. The smaller point-of-aim would also provide a more precise point-of-
aim for iron sights. The other revision was to produce a version of the confirm-zero targets (i.e.,
100 m and 200 m) with concentric rings within the point-of-impact. These rings can be used to
further refine marksmanship performance by “scoring” shot groups. One minor revision was
made to all targets. The contrast for the sight-adjustment information table at the bottom of the
targets was reversed (i.e., from white background with black lettering to black background with
white lettering) in order to be more visible in bright sunlight. After these revisions, the entire set
of 200 m zero targets contained eight targets. A list of those targets is presented in Table 2, and
the entire set of targets is shown in reduced scale in Appendix B. The final versions of the
targets, coaches cards, and sight-adjustment flashcards are provided as a CD with this
publication or can be obtained by contacting the ARI — Fort Benning Research Unit.
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Table 2.
List of the Complete Set of 200 m Targets Developed.

Firing
Distance Weapon System Modifications
M4 with M68 (CCO) or None
iron sights
25m
M16 with M68 (CCO) None
or iron sights
M4 with M68 (CCO) or None
iron sights Scoring Rings
100 m
M16 with M68 (CCO) one
or iron sights Scoring Rings
M4 or M16 with M68 None
200 m i i
(CCO) or iron sights Scoring Rings

Discussion and Conclusions

As noted in prior research, a significant contributor to being able to shoot a qualifying
score is to have the weapon properly zeroed (Taylor et al., 1986). Soldiers with an improperly
zeroed weapon will not be able to hit the intended point even if all firing fundamentals are
correctly performed. While Soldiers receive instruction on how to zero the weapon, it was noted
that the quality and level of instruction varied significantly among training units (Cobb, Graves,
James, Dlubac & Wampler, 2010; Dyer et al., 2010). The result is that Soldiers have difficulty
learning and retaining the ability to properly zero their weapon, which impedes their ability to
qualify with their weapon.

Because of the importance of weapon zeroing, the goal for developing the training aids
reported here was to produce tools that could help Soldiers more efficiently zero their weapon
system. In addition, the training aids were developed to leverage peer-learning principles to aid
weapon-zeroing training. As a result, a set of training aids to achieve and to train a 200 m zero
were developed. The primary training aid was a set of targets specific to the 200 m zero. These
targets not only included clear and accurate point-of-aim and point-of impact for 200 m zero, but
also were based on MOA so that they could be used with multiple weapon sights. The coaches
cards were designed to facilitate peer interaction by providing guidelines for peer coaching.
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Likewise, the sight-adjustment flashcards were designed to be used by interacting groups of
Soldiers. The flashcards allowed Soldiers to practice the determination of sight adjustments and
to get feedback on the process.

While the use of the training aids did not decrease the total number of rounds required for
Soldiers to zero their weapons and did not increase the weapon-qualification scores, the training
aids did reduce the number of rounds required to confirm zero as compared to zeroing and
provided a positive relation among training events (i.e., zeroing, confirm zero, and weapon
qualification). The efficiency in training provided by the training aids was not demonstrated by a
savings in rounds fired during zeroing, but rather efficiency was demonstrated by the fact that
rounds fired in one training event would impact subsequent training and qualification scores.
The relation of performance across weapon-zeroing events and qualification scores for the new
training aids also indicated that using the training aids can provide an early diagnostic for
qualification performance. Most Soldiers who are inaccurate with the developed targets
(especially during confirm zero) will not perform well on weapon qualification and can be
identified for remediation during zeroing training.

It should be recognized that neither the coaches cards nor the sight-adjustment flashcards
were independently assessed. In fact, only data on target performance were analyzed. The lack
of specific assessment data was not an oversight, per se. Rather, the lack of assessment of the
coaches cards and the flashcards reflects the reality of current BRM training. That is, currently,
the vast majority of IET Soldiers are not responsible for determining sight adjustments during
live fire events because of time pressure (Dyer, 2011). As a consequence, any benefit to sight-
adjustment ability as a result of using the flashcards would have been inconsequential to BRM
training. However, as Soldiers are given more responsibility in the training process (see Wilcox
and Wickman, 2010), the coaches cards and sight-adjustment training aids should benefit
training and further assessment would be possible.

Because the developed targets are based on MOA, apply to multiple weapon systems, are
easily used, and provide an accurate 200 m zero, the targets are useful to Soldiers in any training
or operational unit. In fact, the targets were transitioned to the Training and Doctrine Command
Capabilities Manager for Live Training for wider distribution within the Army. The intent was
to make the targets available to any Army unit wishing to obtain an accurate 200 m zero for the
M4 or the M16. As a result, most Soldiers in the Army will have access to the targets and can
use them for training or for preparation for weapon qualification.

At the conclusion of the research effort, all training aids were left with the participating
company and used in subsequent training cycles. Results of this research were presented to the
Infantry OSUT training brigade who supported the project. The final version of the 200 m zero
training aids were provided to the Infantry OSUT training brigade at Fort Benning, GA. These
units will continue to use the training aids and could form the foundation for future research
concerning the benefit of these training aids or other related training aids for use in basic combat
skills.
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APPENDIX A

200 M ZERO TARGET DIMENSIONS AND OFFSETS

A-1



Dimensions and Offsets for 25 m Targets.

Sheet size
Height 27.94 cm
Width 21.59 cm
Grid size
Height 20.4 cm
Width 18.7 cm
Grid square 0.96X0.96 cm
Silhouette position 6.7
Bottom 4 cm
Left 5.4 cm
Silhouette size
Height 12.7 cm
Width 7.6 cm
POA position
Bottom 8.5cm
Left 12.1 cm
POA circumference 5.15 cm
POI position (M-4 Carbine)
Bottom 5.7 cm
Left 9.9 cm
POI position (M-16 Rifle)
Bottom 5.1 cm
Left 11.8 cm
POI circumference 12.5 cm
Line Weights
Grid 1 pt
POI 6 pt
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Dimensions and Offsets for 100 m Targets.

Sheet size
Height 91.4 cm
Width 55.8 cm
Grid size
Height 61.9 cm
Width 50.3 cm
Grid square 2.7x2.7 cm
BG position
Bottom 14.7 cm
Left 34 cm
BG circumference 101.7 cm
POA position
Bottom 25 cm
Left 34 cm
POA circumference (2 MOA) 18.22 cm
POI position (M-4 Carbine)
Bottom 28 cm
Left 36 cm
POI position (M-16 Rifle)
Bottom 26 cm
Left 42 cm
POI circumference 49.6 cm
9-Ring circumference* 31.4 cm
10-Ring circumference* 13.1 cm
Line Weights
Grid 5 pt
POI/Rings 5 pt

*9-Ring and 10-Ring have same center position as POI circle (8-Ring)
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Dimensions and Offsets for 200 m Targets.

Sheet size
Height 94.4 cm
Width 55.8 cm
Grid size
Height 65 cm
Width 53.1cm
Grid square 5.8x5.8 cm
BG position
Bottom 11.5cm
Left 20.8 cm
BG circumference 130.6 cm
POA position
Bottom 20.9 cm
Left 30.3 cm
POA circumference (2 MOA) 37.05 cm
POI position
Bottom 16.4 cm
Left 26 cm
POI circumference 100.4 cm
9-Ring circumference* 62.5 cm
10-Ring circumference* 25.1 cm
Line Weights
Grid 5 pt
POI/Rings 9 pt

*9-Ring and 10-Ring have same center position as POI circle (8-Ring)
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Dimension and offset key.

Sheet size The size of the paper
Height Long dimension
Width Short dimension
Grid size The size of the minute-of-angle grid area of target
Height Long dimension
Width Short dimension
Grid square The dimension of one minute-of-angle grid square
BG position’ Distance of the center of the aiming background (black circle) from the bottom-left corner of the grid area
Bottom Distance from the bottom of the grid area
Left Distance from the left edge of the grid area
BG circumference Circumference of the aiming background (black circle)
Silhouette position® Distance of bottom-left corner of 25 m Target silhouette from the bottom-left corner of grid area
Bottom Distance from the bottom of the grid area
Left Distance from the left edge of the grid area
Silhouette size Size of 25 m Target silhouette
Height Long dimension
Width Short dimension
POA position' Distance to the center of the point-of-aim circle (white) from the bottom-left corner of grid area
Bottom Distance from the bottom of the grid area
Left Distance from the left edge of the grid area
POA circumference Circumference of the point-of-aim circle (white)
POI position Distance of the center of the point-of-impact circle (unfilled) from the bottom-left corner of grid area
Bottom Distance from the bottom of the grid area
Left Distance from the left edge of the grid area
POI circumference Circumference of the point-of-impact circle (unfilled)
9-Ring circumference’ Circumference of concentric scored ring inside the point of impact (unfilled circle)
10-Ring circumference? Circumference of concentric scored ring inside the point of impact (unfilled circle)
Line Weights
Grid Line weight of minute-of-angle grid
POI/Rings Line weight of point-of-impact circle and scored rings (unfilled circles)

! Measured from the outside of the grid line
29-Ring and 10-Ring have same center position as POI circle (8-Ring)
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APPENDIX B

200 M ZERO TARGETS!

! Targets are not shown to correct size or scale.
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25 m M4 Carbine.

M4/M4A1 25 Meter Target For 200m Zero
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25 m M16 Rifle.

M16A2/A3/A4 25 Meter Target For 200m Zero
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100 m M4 Carbine.

M4 M4A1 100m Zero Target for 200m Zero
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100 m M4 Carbine with Scoring Rings.
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M4 M4A1 100m Zero Target for 200m Zero
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100 m M16 Rifle.

M16A2 M16A3 M16A4 100m Zero Target for 200m Zero
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100 m M16 Rifle with Scoring Rings.

M16A2 M16A3 M16A4 100m Zero Target for 200m Zero
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200 m M4 Carbine and M16 Rifle.

M16A2 M16A3 M16A4 M4 M4A1 200m Zero Target
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200 m M4 Carbine and M16 Rifle with Scoring Rings.

M16A2 M16A3 M16A4 M4 M4A1 200m Zero Target
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