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THE MILITARY PROBLEM

According to a recent survey of Armor training, many personnel, especially replace-
ments received in T/OSE units, are not sufficiently proficient in operating the tank radio.
This study evaluates the effect on operator performance of modifying the tank radio, in
certain minor ways. The selection of modifications employed in the study was limited to
those which could be made by the using units,

THE RESEARCH PROBLEM

There is a complex array of controls on the front panel of the siandard series tank
radio. During rcutine use, however, the tank crewman needs to manipulate only a few of
these controls; furthermore, training personnel have observed that the other controls cause
confusion. The purpose of this study was to evaluate the hypothesis that increasing the
distinctiveness of cor‘:ols through coding will result in a reduction of errors made during
radio operation,

RESEARCH METHOD

The experimenta! method employed in the study utilized three companies of Armor
trainees, each divided into two equal groups. In each company, Group 1, an experimental
group, received training on sets with the eight most important controls coded in one of
three ways: (1) painted a single distincti\ @ color, (2) painted three different colors accord-
ing to their function, or (3) numbered according to their order of use. In each company,
Group 2, a control group, was trained on standard sets. In each compary, Groups 1 and 2
were equated on 5T scores and on a motivation scale before radio trainiig. After training,
they were compared on mean performance and on the number of trainees who obtained a
perfect scare.

FINDINGS

The mean performances of the three-color group and the numeral group were higher
than those of the corresponding control groups. Also, more men in these experimental
groups than in the corresponding control groups obtained the perfect score necessary to
establish radio comnunication.

CONCLUSION

For te kini of radios studied, coding radio controls either by function or by order
of use resuits in improved performance.

RECOMMENDATION

It 1s recommended that the controls on the AN/GRC series of radios, now in use,
be coded according to either function or order of use.!

'# copy of the draft report was forwarded to Chief Signal Officer by Hg CONARC (ATDEV-S
413.4) with two recommendations, that:
. a. A standard method of color/numesicai coding of controls be developed and aprlied
to such communication and electronic equipment as is feasible.
b. A modification Work Order be issued to implement the standard and specific method
developed for accomplishing the color/numer‘cal coding of controls for standard e Juipment currently
in th: field.
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Table 2 (Continued)

NUMBERS OF TRAINEES WHO PASSED AND FAILED THE CRITERION,
AND RESULTS GOF SIGNIFICANCE TESTS BETWEEN GROUPS

Commemicsation Communication
Group and Established: | Not Established: [ . . | Test of
Company 12 heme 11 or Fewer Significance
Cerrect Items Correct
Three-Color Coding (Company 2)
Growp 1, Experimental 20 32 52
Groep 2, Coutrol 11 41 52
Total 31 3 104 X' 3.2
Coding by Numerals (Company 3)
Group 1, Experimental 16 17 33
Group 2, Control 2 31 33
Total 18 48 66 X 14.97
Aggregate »*, 19.40
Conclusions

This study shows that the use of control coding as a means of
simplifying the perceptual problem of radio operators will result in
improved average performance, and will produce a greater number of
trainees who can turn in an errorless performance when they are
required to establish radio contact.

Although there are other methods of coding controls, some of
these would be feasible only when the radio is being designed. Beccause
the AN/GRC-3 radio, now being used as the basic tank radio, will
become obsolete too soon to warrant major modifications, this study
evaluaied only those methods of coding controls which could be insti-
tuted by training centers and T/O&E units. The methods of coding
controls by function, or by order of use, resulted in improved
operator performance.
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Radio Sets, and Task Ieterphoae (14 howrs)

ing—Radio-telephone Procedure, Standard Series
25. Schedule Chart (P: period; H: how)

Text Trs Aids
P H lesaon S Aree -d::p-
1 1 Introduction to the FM 24-17 Class- Blackboard, overhead
basic communica- ACP 125 (A); room projector w/slides,
tions cowrse JANAP 133 phosetic alphabet cards
2 1 Radio-telephone ACP 121 (B); do Blackboard, TF 11-206],
procedwre ACP 122 (B); overhead projectar
ACP 125 (A); w/slides, PA set
AFSAG 1247
3 1 do do do Blackboard, TF 11-2044,
authestication charts,
overhead projector
w/slides
1 1 Introduction to T™ 11-28¢4 do Ome AN/GRC-3 Redio, one
standard series AN/PRC-8 Radio, one
radio sets AN/PRC-6 Radio, wooden
model of AN/GRC-3 Radio,
overhead projector w/slides,
control growp, blackboard
5 1 Radio Set AN/VRC-8 TM 11-286; do Blackboard, one AN/VRC-8
and Auxiliary Receiver T 11-284 Radio, Redio Set AN/GRC-3,
R-108/GRC wooden model of set mem-
be 1, wooden mode! R-108,
overhead projector w/slides
6 1 Radio Set AN/VRC-7 TM11-285 do Blackboard, ome AN/VRC-7
Radio, wooden model of
AN/VRC-7, overhead pro-
jector with slides
7 1 Tank interphone T™ 11-284; co Ome C-375, one wooden
system T™ 11-704 model C-375, overhead
projector w/slides
8 3 Practical exercise do Radio 20 AN/GRC-3 aad -4 Radios
on Hadio Set AN/CGRC-3 work- complete with interphone
sad -4, aad tank ister- room system; 25 tanks with
phoae aad radio- and AN/GRC-4 Radios
telephone procedure tanks
9 4 do do do do

NOTE: T/O&E’s 17-

10

26,17-27,17-36, and 17-37 must be ased for determination of preseat equipment.



Appendix 8
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FOR ALL GROUPS

Table B-1
MEAN GT AND MOTIVATION SCORES OF EACH GROUP

Company 1, | Coler Company 2, 3 Colars Company 3, Numerals

Test Growp 1 Growp 2 Growp 1 Group 2 Growp 1 Gerowp 2

Experim. Ceatrol Experim. Coatrel Experim. Cestrol

(N=33) (N=33) (N=52) (N=52) (N=33) (N=33)

GT Score 98.79 97.54 96.46 95.90 9742 97.12

Motivation 22.76 23.21 22.69 2267 21.78 21.86
Table B-2

TRAINING AND TESTING SCHEDULE FOR ALL GROUPS

Week | Dy | Time | Lectwe | Practical
1 Fri. 0730-1430 6 bows
Tues. 0730-1130 1 howr 3 howrs
Moa. 0730-1130 1 howr 3 houwrs
Fri. 1430-1630 2 howes review

5 Thars, 0730-1530 Test, 10 min. per man
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Appendix C
THE PERFORMANCE TEST

One subject was tested at a time using an AN/GRC-4 Radio. The
statements underlined below were read to the subject, and he was
scored on the numbered statements. The statements in parentheses
are for the tester's benefit. No time limit was set for the test; but the
tester ended the test when the subject completed it or when the tester
was sure that the subject could not complete it.

Do everything which you consider necessary to prepare Set 1 so
that you can transmit on channel 23.7 MCS for a distance of at least
10 miles.

. Main mount power switch to ON position
. Operate switch on PP-112 to TRANS-RECEIVE position
Hig' -low transmission switch to HIGH position
. Volume all the way clockwise
Squelch turned clockwise until “rushing noise” stops
Channel 23.7 selected
(Allow him to manipulate anything which doesn’t preclude his trans-
mitting on the set. Shut everything off when each subject finishes the test.)
Do everything which you consider necessary to prepare Set 2 so thu
you can transmit on channel 49.3 MCS.
7. Main mount power switch to ON position
8. Off-int-RT-70 switch to RT-70 position
9. Volume all the way clockwise
10. Calibrate (the subject needs only to indicate that calibration
is necessary)
11. Squelch turned clockwise until “rushing noise” stops
12. Chanel 49.3 selected
(Shut everything off when each subject finishes the test.)
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