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Proficiency in both land navigation and map reading is critical in placing
every unit and every weapon system, no matter what size, into effective actiom
on today's battlefield. Observations at the Natlonal Training Center (NTC)
indicate, however, that land navigation and map reading are performed poorly. A
recent report by the Government Accounting Uffice noted that units training at
NTC are plagued by “"systemic deficiencies” in four areas - one of which is land
navigation. Of the ten brigades which had trained at the NTIC as of 18 November
1982, all ten brigades had weaknesses in navigatiom.

Based in part by these findings, the Army Research Institute (ARI) has been
tasked to conduct research to improve Army wide instruction in map reading and
land navigation. 1In response, ARL Ft. Benning Field Unit has initiated research
to critically assess Army wide training and review factors that may have an
adverse impact on wap reading and land navigation performance.

One of the first steps in this assessment process entailed summarizing the
available data on soldier proficiency in both land mavigation and wap reading in
the Arwy., The present study summarizes end of course test results for land
navigation and wap reading for 1982 at Ft. Benning.

Method

Test rosults wire obtajued from the following courses: OSUT, ANCOC, I0BC,
I0AC, and OCS/BIOCC". The wajor fiudings for cach course are described in the
sections which follow.

chst results for ANCOC, IOBC, IOAC, and OCS are waintained only for the
wost reeent twelve wouth period. Thorefore, when yearly performaunce data was
requested in Marvch 1983 for the year 1992, the obtained test rusults covered
(approxiwately) March 1982 - February 1983,

Performance data for PNCOC (Priwmary Non-Commissioned Officers Course) and
BNCOC (Basic Non-Commissioned Officers Course) for 1982 were unot obtainable
siuce test results are destroyed following the completion of cach course.




Results

0SUT (One Station Unit Training)

As a graduation requirement, soldiers are tested on a minimum of 40 POIQT
(Performance Oriented Infantry Qualification Test) tasks following the
completion of their training~. Seventy percent of the tasks must be passed in
order to graduate. Under the current standards an enlistee may fail all tasks
in a particular area such as land navigation and map reading and still graduate
as long as the total score does not drop below 70%.

Three of the 40 POIQT tasks deal specifically with land navigation and map
readin These tasks are:

Task 7: Determine a magnetic azimuth using a compass.
Task 8: Identify terrain features (natural and manmade) on the map.

Task 9: Determine the grid coordinates of a point on a map using the military
grid reference system.

To receive a passing score (i.e., Go) the enlistee must meet all criteria
established for the specified task. The criteria associated with each task are
listed below.

Task 7

1) Remove helmet and weapon and place them aside.
2) Determine azimuth to within 3 degrees (50 wils).
3) Determine azimuth within 1 winute.

"

“Curvently, for an ewlistee to graduate from OSUT he must pass 70% of the
POIQT tasks. Theoretically, he can be tested on as wany as 40 tasks. Forwmal
testing for graduation takes place upon completion of the 12-weeck OSUT course.
If an enlistee fails more than 304 of the tasks, he is rotested immediately on
the failed tasks. Yf the necessary wamber of tasks arven't passed, he is
retested again on all tasks. If a satisfactory score is not obtained, the
enlistee may be vetested a thivd time or the comsander way recommend that he be
discharged under the Trafnee Rischarge Program. (TDP).

Beginning summer 1983, the soldier must pass 90X of the POIQT tasks.
Formal testing for graduation will occur during the middle of the training cycle
and at the end of the cycle.

The mid-cycle test will consist of 15 basic training tasks and 5 infantry
common tasks. The end of cycle test will consist of 15 basic training tasks, 5
infantry common tasks, and 5 M0S specific tasks.

I




Task 8

1) Identify terrain features.
a) Hilltop
b) Valley
¢) Ridge
d) Saddle
e) Depression
2) Complete performance measure la-e within 3 minutes.

Task 9

1) Correctly use 100,000-meter grid square identifier.

2) Determine the 6-digit grid coordinates to within 100 meters
for the point designated.

3) Complete performance measures 1-2 within two minutes.

The performance data for 1982 showed that 16% of the soldiers failed task
7, 16% failed task 8 and 22% failed task 9 (See Table 1). If 20% or more of the
unit fail a particular task the unit cadre list, on a separate comment sheet,
the specific performance measure (criterion) that was failed. Additional
comments are sometimes included (See Appendix A). Tables 2, 3, and 4 show the
frequency with which a given performance measure was failed. For task 7, the
wajority of errors centered around the second performance measure. Lnlistees
failed to deteruine the azimuth to within 3 degrees (50 wnils).

Exroxr breakdown for task 8 indicates that most errors occurred because
enlistees could not differentiate between a valley and a ridge. Exvor breakdown
for task 9 indicated that the najority of enlistees failed to determine
six-digit grid coordinates to within 100 weters for a designated point,

Task difficulty. To obtain some idea of the difficulty of the three laund
navigation/map reading tasks in relation to the other POIQT tasks, a random
somple of 23 units was selected (covering the entire twelve wonth period for
1982). Task difficulty was defined by the number of enlistees who failed (i.e.,
received a No Go) a given task. The tasks were then rank ordeved frow most to
least difficult for cach of the units that were sampled. Once this was
accomplished, the mean raak order for cach task was determined. (See Table 5).




Table 1

End of Course Test Results for POIQT Land Navigation Tasks
(January 1982 - December 1982)

TASK

Determine a magunetic
azimuth using a
compass

Identify terrain
features (natural
and manmade) on
the wmap

Determine the grid
coordinates of a
point on a military
map using the
wilitary grid
rveference systeu

Total N # Gos % Gos # No Gos % No Gos
25,247 21,206 84 4,043 16
25,247 21,304 84 3,943 16
25,247 19,592 78 5,655 22




Table 2

Error Breakdown for POIQT Task Number 7:
Determine a Magnetic Azimuth Using a Compass

a Frequency of
Performance Measures Occurrence

1. (Did not) remove helmet and weapon and 0
place them aside.

2. (Did not) determine azimuth to within 36
3 degrees (50 mils).

3. (Did not) determine azimuth within 2
1 minute.

aThese performance measures serve as the actual criteria that are used by
graders to assess soldier proficiency on this specific POXQT end of course task.
If 20% or more of the couwpany failed to meet any one of the c¢riteria, that
specific wmeasure was listed along with any related couments in the sumnary
report for the couwmander.

bThis figure represents the number of companies who reported failure rates
of 20% or greater for the specific perforwmance measure in question.




Table 3

Error Breakdown for POIQT Task Number 8:
Identify Terrain Features (Natural and Manmade) on the Map

a Frequency of
Performance Measures Occurrence

1. (Did not) identify terrain features.

a. Hilltop 1b
b. Valley 38
¢. Ridge 40
d. Saddle 7
2. Depression | 2
2. (Did not) complete performance measure la-e 0

within 3 winutes.

d50¢ footnote in Table 2

bSee footnote in Table 2




Table 4

Error Breakdown for POIQT Task Number 9:
Determine the Grid Coordinates of a Point on a Military Map
Using the Military Grid Reference System

a Frequency of
Performance Measures Occurrence

b

1. (Did not) correctly use 100,000-peter grid 4
square identifier.

2. (Did not) determine six-digit grid coordinates 49
to within 100 meters for designated point.

3. (Did not) complete performance mecasures l=2 3
within 2 minutes.

aSee footnote in Table 2

b
Sce footnote iw Table 2




Table 5

Mean Rank Order Difficulty for End of Course POIQT Tasks
for OSUT (January 1982 - December 1982)a

Hean

Tagk Description Task # Rankb $.D.
Perform operator Maintenance on an M16Al 31 3.5 3
Rifle, magazine, and ammunition
Install and fire an M18Al claymore mine 26 4.5 2.6
Determine grid coordinates of a point using 9 1.4 4.6
the military grid reference systen
Put on and wear M17-Series protective mask 15 7.9 6.0
Load, reduce a stoppage, and clear an M16Al 30 7.9 5.2
rifle
Collect/report information--salute 25 8,1 4.4
Perforn mouth-to-wouth resuscitation 5 8.2 6.4
Decontaminate your skin 19 é:Z#—‘-__i;gnaﬂ-"dﬂﬂnﬂnui-ﬂ
Apply jmmediate action to correct a _ 3% 8.9 5.5
walfunction on aw M72A2 LA =
Deternine o wagnetic aziwuth using g covpass 7 10.1 5
Tdentify tevrain features {natural aad 8 11.3 6.3
waugade) on & map
Install the M10Al boundiang antipersonncl 29 11.9 7.3
vine (without tripuwires)
Use challenge aud password 23 14 6.7
Identify friemdly and threat (OPFOR) 24 15.1 " 743
arwored vehicles
Prepare an N72A2 LaW for firing 33 15.6 0.1
Locate aines by probing 27 16.2 6
Load, unload, and clear M203 grenmade lauvacher 35 17.3 5.8




. Meanb
[ Task Description Task # Rank S.D.
- Install radio set AN/PRC-77 for operation 1 18.3 4.7
4
f Put on a field or pressure dressing 3 18.4 5.9
% Move under direct fire 12 18.8 6.7
i Prevent shock 4 19 8.2
Install M2l metallic antitank (AT) mine 28 19.3 5.9
Splint a suspected broken arm or leg 6 20.9 5.4
- Recognize and give first aid to a nerve—agent 17 20.9 5
F casualty
' Use limited visibility firing techniques with 32 22.6 5.1
the M16Al1 rifle
N Give the alarm for a chemical or biological 16 22.8 5.8
E (CB) hazard
:j React to a nuclear hazard 22 27.2 3.5
o Use visual signals to control movement 13 27 .5 2.8
N (dismounted)
Install telephone set (TA-1/PT) 2 28.4 2.0
Recognize and react to chemical or 21 28.5 2.9
biological (CB) hazards
Select temporary fighting positions 11 29.3 1.8
React to indirect fire 10 29.5 1.4

a
The information reported is based on a random sample of 23 units drawn from

the complete data base of 143 coupanies for the period January 1982 to December
1%82. . .

bTasks are rank ordered froum most-to.least difficult.




Table 5 indicates that task 9 was the third hardest task of the 32 tasks that
were ranked. DMoreover, all three land nagigation/map-reading tasks were located
in the top third of the difficulty range.

Clearly, these three tasks were among the more diificult of the POIQT tasks that
were tested. In terms of percentage of No Gos, however, it is difficult to make
an unequivocal judgment as to whether the present 16-20% No Go rate represents a
serious problem. Personal communication with an officer who was responsible for
the development of the OSUT Program of Instruction indicated that the current
rate is too high and should be cut to approximately 10% (CPT Bennett, DID,
3/25/83).

Performance over time. A breakdown of the OSUT performance data by month
yielded an interesting pattern. Fewer No Gos were reported in the last four
months of 1982 for tasks 7, 8, sad 9. The percentage of No Gos is consistently
in the lower teens or lower for the last four months of the year as compared to
a No Go rate in the high teems to low thirties for the first eight months. All
three tasks seewed to show the same basic trend (See Appendices B, ¢, and D).

Because this trend seemed so pronounced (and unexpected) it was felt that
additional performance data from 1981 should be collected so that & comparison
of the No Go rates betweecu the two years cou.:! ba made. This task proved to be
impossible for the first six months of 1981 since the specific information that
was required could not be extracted frow the records. The remainder of the year
did not include test results for task 9 sincc :this task was not iutroduced into
the POIQT until January 1932. Performance data for tasks 7 and 8 was available
for the last half of 1981. For whatever i::son, though, units were not tested
consistently on task 8 during rhis time period.

A couwparison between the two years showed that the trend observed in 1982
was vot present i{n the 1981 data. This suggests that the increased pexcentage
of Gos for the lans navigation/map-reading tasks 1. r the last four months of
1982 may have been an aberration instead of a portius of a cyclical yearly
trend. To be certain, however, further vesearch would be nceded using longer
time iantervals. (Sce Appendices E and F)

ANCOC (Advanced Non-Commissioned Officer Couvse)

Proficiency in the land navigatien/map-reading phase of the Advanced
Non-Commissioned Officer Course is assessed using a nine=item test totalling 100
points. (See Appendix G for an example of the type of test used.) To receive a
passing grade, students wust obtain a score of 70 ov greater. The tesi is
conducted in daylight and must be completed within three and one-hailf hours.

For vvery minute over the time limit that {t takes to complete the test, two
points ave deducted from the students' total score. Poiats are also deducted
for certain items based on degree of accuracy. For items 1, 3, and 5 studeuts
are requived to give an eipght=digit grid coordinate which must be within 50
meters of the actual location on the stake. For every 10 weters that the

3Tasks 14, 18, 20, 36, 37, 38, 39, and 40 were eliminated from consideration
since they were not included in the end-of-course test for the wajority of
companies. (Perforuwance on tasks 36-40 was agsessed ouly once.)
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student is off points are systematically deducted as shown below:

Meters Off Points Deducted

0-50

60

70

80

90

100(+) 1

OSSNV WOo

Item 9 also requires the student to give an eight—digit grid coordinate,
but the point deduction pattern is different. This is shown below:

Meters Off Points Deducted

0-50

60

70

80

90

100(+) 1

— o £~

In addition, one point is deducted if the grid square identifier does not
preceed the eight-digit grid coordinate.

For item 7 the student is required to give the number of a stake at a
particular location on the ground. He must come within one stake (on either
side) of the correct stake.

For every stake (over + 1 stake) that the student is off, points are deducted as
shown below:

Stakes Off Points Deducted
1 0
2 3
k] 5
4 7
5(+) 10

For questions 2, 4, 6, and 8 no deviation is allowed.

Analysis of the various itews indicate that questions 1, 3, and 5 deal
primarily with map/terrain association while questiouns 2, 4, and 6 entail both
land navigation and wap/terrain association. Question 7 is priwarily a land
navigation problem. Questiow 8 is a wap-veading problem which requires that the

11




student be familiar with grid-magnetic conversions. Question 9 requirei the
student to locate an unknown point on the map (ground) using resection.

End of course test results for ANCOC (March 1982 - March 1983) revealed
that 827 of the students passed the test on the first administration. If the
test was failed, the individual was allowed one retest. A different version of
the same exam was used for the retest. Of those failing on the first
administration, 76% passed when retested (See Table 6).

I0BC (Infantry Officer Basic Course)

For the I0OBC, students receive the same general type of test as that given
in ANCOC. However, in addition to the nine items in Appendix G, there is also a
night land navigation phase consisting of two itews. The eleven items are worth
a total of 100 points. As in ANCOC, to pass the land navigation/map reading
phase of instruction, students must obtain a score of 70 or higher on the test.

If the test is failed, students are allowed one retest. A second retest is
allowed if approved by the Brigade Commander. Different versions of the same
exam are used for retests.

End of course test results for March 1982 - March 1983 indicated that 82%
passed the test conducted during daylight hours, and 87% passed the night test
on first administration {See Table 6). Of those who failed the first
aduinistration, 73% passed the daylight retest and 79Z passed the night retest.
Of those who failed the first retest, 56% passed the second retest for the
daylight part and, 8l% passed the night part. Results are reported for a third
retest (N=3). This administration may be a direct result of some students
missing the first administration. Therefore, the third retest would be
equivalent to the second retest for these students.

I0AC (Infantry Officer Advanced Course)

The test format and criteria are identical to ANCOC. If a student fails
the first test, he is allowed one retest. A gsecond retest is possible but is
administered only in specilal cases. Lnd of course test results showed that 85%
of tne students passed the test on the first administration (See Table 6). Of
those studeuts who failed the first administration, 67% passed the first retest.
Of those who failed the first retest, 81% who took the second retest earned a
passing score.

0CS8/BIOCC: (0fficer Candidate School/Branch Immaterial Officer Candidate Course)

The test format and criteria are identical to ANCOC. Like IOAC, if a
student fails the first test, he is allowed one retest. A second retest is
possible, but is aduinistered only in special cases. OCS test results indicated
that 82Z of the students passed the test upon first administration. Of those
who falled the first adwinistration, 792 passed the first retest. Of those

4Apparent1y, the structure of the exam never changes. That is, questions 1, 3,
and 5 for example, will always deal with map/terrain association, no matter what
version of the exam is used.

12




Table 6

End of Course Test Results Presented by Course for
Land Navigation/Map Reading (March 1982 - March 1983)

ANCOC
Test Total N # Gos % Pass
First Administration 686 560 82
Retest 110 83 76
I0BC
Test Total N # Gos % Pass
Day 1330 1094 82
First Administration
Night 1320 1152 87
Day 204 148 73
First Retest
Night 141 112 79
Day 45 26 58
Second Retest
Night 21 17 81
Day k] 1 33

Third Retest

13




Table 6 - Continued

10AC
Test Total N # Gos % Pass
First Administration 1177 1004 85
First Retest 149 100 67
Second Retest 16 13 81

0cs.
Test Total N # Gos % _Pass
First Administration 1134 934 82
First Retest 197 156 79
Second Retest 13 11 85

14




students who failed the first retest, 85% passed the second retest (See Table
6).
Discussion

As was the case with OSUT, the question of whether or not the present No Go
rate in ANCOC, IOBC, IOAC, and OCS represents a significant probiem is difficult
to answer. Percentage-wise the No Go rates for these courses were as follows
(these figures are based on the first administration): ANCOC, No Gos = 18%;
I0BC, Mo Gos = 18%; IOAC, No Gos = 15%Z; 0CS, No Gos = 18%. In terms of actual
numbers, the faillure rate for the first administration for ANCOC, IOBC, IOAC,
and 0CS was: 126, 236, 173, and 200 respectively.

In one respect it might be argued that the current No Go rate in ANCOC,
I0BC, IOAC, and 0CS 1s too high since the individuals attending these courses
are either officers or high ranking NCOs who occupy (or will occupy) critical
leadership positions in their unit, and thus, should be competent in all combat
survival tasks, which include land navigation and map reading. When mistakes
are made at this level, the consequences are magnified because of the number of
individuals who will be affected by the error.

Discussions with an officer from the land navigation committee (CPT Black,
Personal Communication 3-28-83) provided some support for this conclusion.
However, this officer noted that the relatively high percentage of No Gos may be
a result of a number of factors. For example, a number of students failed the
land navigation and map reading test, not because they could not read maps, but
because they made careless math or clerical errors. Also, the land navigation
tasks are more performance oriented in nature and these tasks generally result
in greater failure rates than tasks in which the individual wust simply memorize
a number of facts or procedures and recall the informatiom at a later date.

While the land navigation tasks are more performance oriented, and
generally more difficult, this should not be allowed to serve as an excuse for
the high No Go rate which presently exists in the advanced courses. In
conclusion, to the extent that the current No Go rate for land navigation and
map reading in ANCOC, IOBC, IOAC, and OCS can be regarded as serious, then it
would seem that the next step should be to try and identify those conditious
which may contribute to the soldiers' difficulty in mastering the skills
necessary to becowe proficient in these critical cowbat tasks.

15




Appendix A

Related Comments for Performance Measure 2, Task 7

Frequency of Occurrence

0 Azimuth reported in meters or feet. 12
o Failure to hold compass level while sighting. 1
o Tour reports of failure to state whether 1

azimuth was in degrees or mils.

o Incorrect reading of the azimuth. 1

Related Comments for Performance Measure 1, Task 8

Frequency of Occurrence

o Could not differentiate between a valley and 48
a ridge.

o Most failed to understand any terrain features. 3

dehis figure represeants the nuwber of companies who reported fallure rates of
204 or greater for the specific performauce measure in question.




Appendix A-Continued

Related Comments for Performance Measure 1, Task 9

Frequency of Occurrence

0 Soldiers used the incorrect grid square identifier. 28

o Difficulty with grid square identifier. 2

o Used grid square identifier from reinforcement 3
training maps.

0 Reversal of grid square identifier. 1

0 Did not understand how to find grid square 1

identifier.

Related Comments for Performance Measure 2, Task 9

Frequency of Qccurrence

o Reversed first 3-digits with last 3~digits 18
o Soldiers used wrong scale on the protractor 1
o Protractor used incorrectly 10

a
This figure represents the number of companics who reported failure vates of
20% or greater for the specific performance measure in question.
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Appendix B

End of Course Test Results Presented by Month for POIQT
Task Number 7: Determine a Mggnetic Azimuth
Using a Compass

Month Total N ## Gos Z Gos # No Gos % No Gos
Jan 1629 1263 78 366 22
Feb 1841 1526 83 315 17
Mar 1555 1359 87 196 13
Apr 2686 2182 81 504 19
May 2476 1880 76 596 24
Jun 2155 1755 81 400 19
Jul 2812 2272 81 540 19
Aug 2108 1685 80 423 20
Sep 2389 2114 88 275 12
Oct 2206 2016 91 190 9
Nov 1859 1707 92 152 8
Dec 1531 1445 9% 86 6

3Results are based on the period of January 1982 - December 1982




Appendix C

End of Course Test Results Presented by lMonth for POIQT
Task Number 8: Identify Terrain Features (Natural and Manmade)

on the Mapa
Month Total N # Gos %4 Gos # No Gos % No Gos
Jan 1629 1345 83 284 17
Feb 1841 1518 82 323 18
Mar 1555 1311 84 244 16
Apr 2686 2154 80 532 20
May 2476 1953 79 523 21
Jun 2155 1759 82 396 18
Jul 2812 2205 78 607 22
Aug 2108 1672 79 436 21
Sep 2389 2138 92 201 8
Qct 2206 2005 91 201 9
Nov 1859 1713 92 146 8
Dec 1531 1481 97 50 3

®Results are based on the period of January 1982 -~ December 1982




Appendix D

End of Course Test Results Presented by Month for POIQT
Task Number 9: Determine the Grid Coordinates of a Point on a
Military Map Using the Military Grid Reference Systema

Month Total N # Gos % Gos # No Gos % No Gos
Jan 1629 1262 77 367 23
Feb 1841 1411 77 430 23
Mar 1555 1211 78 344 22
Apr 2686 1985 74 701 26
May 2476 1774 72 702 28
Jun 2155 1545 72 610 28
Jul 2812 1894 67 918 33
Aug 2108 1468 70 640 30
Sep 2389 2040 85 349 15
Oct 2206 1940 88 266 12
Nov 1859 1634 88 225 12
Dec 1531 1428 93 103 1

9pesults are based on the period of January 1982 - December 1982.
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Appendix E

End of Course Test Results Presented by Month for
POIQT Task Number 7: Determine a Magnetic
Azimuth Using a Compass

MONTH TOTAL N #Gos Z2Gos #No Gos ZNo Gos
Jul 273 224 82 49 18
Aug 1804 1500 83 304 17
Sep 1684 1389 82 295 18
Oct 2713 2218 82 495 18
Nov 1914 1558 81 356 19
Dec 866 746 86 120 14

3Results are based on the period of July 1981 - December 1981.
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Appendix F

End of Course Test Results Presented by Month for
POIQT Task Number 8: Identify Terrain Features
(Natural and Manmade)

MONTH TOTAL N #Gos %Gos #No Gos ZNo Gos
Aug 713 592 83 121 17
Sep 1544 1305 85 239 15
Oct 1363 1011 74 352 26
Nov 1454 1180 81 274 19
Dec 866 755 87 111 13

aResults are based on the period of August 1981 - December 1981.
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Appendix G

Land Navigation Field Experimentation

l. Proceed from your present location to a stake on Yankee Road numbered .
What is the coordinate location of this stake to the nearest ten meters?
(12 points)

2. From this position proceed by auy route to coordinate + What Position
Stake is located at this coordinate? (11 points)

3. Proceed from this position on a magnetic azimuth of to Control Stake
located on Control Road. What is the coordinate location of this stake to the
nearest ten meters? (12 points)

4. From this position proceed by any route to coordinate + What Position
Stake is located at this coordinate? (11 points)

5. Return to the Control Road and proceed along this road until you arrive at
Control Stake . What 1s the coordinate locatiom of this stake to the
nearest ten meters? (12 points)

6. From this position proceed by any route to cuvordinate + What Position
Stake is located at this coordinate? (1l points)

7. Return to the Control Road and proceed along this road until you arrive at
Control Stake . From this Control Stake, what numbered stake is located
along Yankee Road on a magentis azimuth of _ and a distance in meters of
.+ (10 points) '

8. On a map sheet having a current G-M angle of , determine the magnetic
azimuth between two points if the grid azlauth between the same two points i3
+ (10 points)

9. An observer is located somewhere on your map sheet. ¥From his location the
road junction at GL ___ is on a magnetic azimuth of degrees and the hill
top at GL ___ is on a magnetic azimuth of __  degrees. What is the coordinate
of the observer's location to the nearest 10 meters? (11 poiuts)
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