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PREFACE

This report presents a summary of the results of a detailed Air Force
I I El ec tron i cs Pr i nc ip les surve y of the Mi ss il e Maintenance career ladder ,

AFSCs 31631L , 31651L, 31671L , and 31790.

J The Electronics Principles Inventory (EPI) was developed by Major
Thomas 3. O Connor and Mr. Hendrick W. Ruck and the survey data were
analyzed by Major O’Connor and Mr. Guy B. Cole. All are members of the
Occupationa l Survey Branch , USAF Occu pationa l Measuremen t Center, Lackland

• AFB, Texas.

Computer programs for analyzing the occupational data were designed
by Dr. Raymond E. Christal , Occu pationa l and Manpower Researc h Di v is ion ,
Air Force Human Resources Laboratory (AFHRL), and were written by the

• J Project Analysis and Programing Branch , Computational Sciences Division ,
AFHRL .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

This report has been reviewed and is approved.

~~ JAMES A. TURNER , JR., Colone l , USAF WALTER E. DRISKILL , Ph.D.
Commander Chief , Occupational Survey Branch
USAF Occu pationa l Meas uremen t Center USAF Occu pationa l Measuremen t Center
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ELECTRO N ICS PRI NC IPLES OCCUPATIONA L SURVEY REPORT
MISSILE SYSTEMS MAINTENANCE CAREER LADDER
AFSCs 316311, 316511, 31671L AND 31790

• INTRODUCTION

J This report summarizes the results of the administration of the
El ectron i cs Pr inc ipl es surve y to Mi ss il e Sys tems Ma intenance personne l
in the L shred who perform maintenance on air-to-air and air-to-ground

This survey was administered during May, June , and July 1976.

This report describes : (1) development and administration of the
survey instrument; (2) summaries of background information which reflect

• the. population of the survey sample , the kind s of equipment maintained
or used in their work, and some general attitudes and/or observations
about their job; and (3) electronics principles used by personnel at

• various points in ~thei r career progress ion or time in serv ice. ~~

( DEVELOPMENT OF THE ELECTRONICS PRINCIPLES INVENTORY)
Creation of the EPI required a lengthy process of development and

in this report; however, the highlights of the process will be presented.
.~~~~~ review. A chronological description of the process will not be undertaken

Personnel from the Occupational Survey Branch working on the project
were well qualified in theoretical physics and electronics as wel l as
having expertise in task analysis and survey development. Electronics
experts from the five ATC training centers, who averaged 12 years of
maintenance experience and four years of electronics principles instruction
experience, spent several weeks working on the development of the EPI.
Over 300 maintenance personnel from SAC , TAC, ADC , MAC , and AFCS parti-
cipated in the development of the i nventory.

• 
• 

•

•
, In addition , personnel at the El ectrical Engineering Department of

4- the USAF Academy and at the Air Force Human Resources Laboratory reviewed
and critiqued the EPI during its development.

The EPI used in the 316X1 L survey contained 1 ,257 specific i tems
grouped under 62 electronics subject areas, covering all electronics• j. principles training given at the five ATC technical training centers.

•
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ADMINISTRATION

The inventory was administered by members of the Occupational
Measurement Center during visits to the missile maintenance organizations

I 

at seven bases during May and June 1976. In addition , inven tor ies were
sen t to the NCOIC of Mi ss il e Maintenance at Tyndall AFB, who administered
the inventory and returned the booklets in July 1976. After supplying• identification and biographical information , incumbents answered the
questions “Yes ” or “No” depending on how the question related to their

• present job.
• Table 1 reflects the distribution of assigned personnel in the

career ladder as of 30 April 1976 and the percentage sampled in this
survey . The sample represented 16 percent of the total Air Force assigned
strength of 316X1L personnel and was selected from representative CONIJS
bases to provide, as nearly as possible , a representation of the career

• / l adder in terms of missiles maintained and types of aircraft associated
wi th these missiles . Table 2 contains a list of the aircraft, missiles ,
and bases included in this survey.

( SUMMARY OF BACKGROUND INFORMATION

¶ Assignment To Career Ladder

\ 
Table 3 shows that 85 percent of the respondents had completed

resident technical training prior to bei ng assigned to the 316X1L career
ladder.

Job Satisfaction

• As shown in Table 4, less than one third of the respondents to the
survey reported that their job was interesting. This was extremely low
when compared to responses from 35 career ladders surveyed in 1975 in
which 69 percent of the respondents reported that their jobs were inter—

- 

• 
esting . Comparison of first enlistment groups from the two comands

4 represented showed little difference in job interest, wi th a larger
percent of the ADC personnel reporting their job as so-so while the
largest percentage of TAC personnel felt that their jobs were dull .

• 
~~~ Table 5 shows that over 60 percent of the personnel surveyed felt• tha t their talents and training were used very littl e or not at all in

their job. This feeling correlates well wi th the small number of items of
• electronics principles which respondents reported that they used in their

jobs. The large number of personnel reporting low utilization of talents and
1 training is significant when compared to the 1975 survey results in which

• an average of only 26 percent of the respondents to 35 surveys felt that
• • their talents and training were used little or not at all.

4
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Table 6 reflects reenlistment intentions as projected by respondents
to the survey. Table 7 reflects actual reenlistments for FY 76. Note that
although the average reenlistments for all grou ps was 47 percen t, the
rate for first term airmen was less than 28 percent.

Equipment Used

J Ta bles 8, 9, and 10 list equipment used by 20 percent or more of
the respondents to the survey. It should be noted that although responses
to these background items indicate only that incumbents use this equipment,• neither the frequency of use or purpose for which the equipment is used is
specified . Therefore, interpretation of these data must be carefully
evaluated in conjunction with performance data as shown in the Appendix.
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T14BLE 2

AIRCRA FT, MISSILES , AND BASES INCLUDED IN THE SURVEY

AIRCRAFT - F-iS , F-4, F-ill , F-106, F-105, A-7

J M ISSILES - AIM 4 SERIE S, AIM 7 SERIES , AIM 9 SERIES, AGM 45,
AGM 65 SERIES , AGM 78, TGM, KNU SERIES

BASES - LUKE, MACDILL , CANNON , NELLIS , CASTLE , GEORGE ,
• DAVI S-MONTHAN , TYNDALL

TABLE 3
.1

METHOD OF ASSIGNMENT TO CAREER LADDER

PERCENT• ASSIGNED
COMPLETED RESIDENT TECHNICAL TRA IN ING 85
RETRAINED OR CONVER TED FROM ANOTHER SPECIALTY 10
REENLISTING FROM ANOTHER BRANCH OR SERVICE 4
OTHER I

100

4
I
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‘I • TABLE 4

JOB INTEREST
(PERCENT RESPOr”)ING)

¶ I TOTA L TAC ADC OTHER AF
SAMPLE 1 ST ENLIST 1ST ENLIST SPECIALT IES*
N=202 N=132 N=30 N=21 ,l07

J 

I FIND MY JOB:

INTERESTING 32 23 27 69
SO-SO 27 29 40 15
DULL 41 48 33 16

* Based on responses from incumbents in 35 other career ladders surveyed
during 1975

TABLE 5

PERCEIVED UTILIZATION OF TALENTS AND TRAINING
(PERCENT RESPONDING )

COMMAND
TOTAL TAC ADC
SAMPLE 1ST ENLIST 1 ST ENLIST
N=2O2 N=l32 N=30

MY JOB UTILIZES MY TAL ENTS:

VERY LITTLE OR NOT AT ALL 63 73 63
FAIRLY WELL 27 23 30
QUITE WELL TO PERFECTLY 10 4 7

j MY JOB UTILIZES MY TRAI NING:

VERY LITTLE OR NOT AT ALL 61 64 67
I-•• FAIRLY WELL 30 29 23

QUITE WELL TO PERFECTL Y 9 7 10

MY JOB UTILIZES MY TALENTS AND TRA INING:*

VER Y LITTLE OR NOT AT ALL 26
~~~ FAIRLY WELL 26

QUITE WELL TO PERFECTLY 48

* These figures represent an average percent from data co l lected on 35
career ladders surveyed during 1975

8
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TABLE 6

REENLISTMENT PLANS
(PERCENT RESPONDING )

TOTAL 1ST TERM
SAMPLE TAC ADC
N 202 N=134 N=30

I PLAN TO REENLIST :

4 YES OR PROBABLY YES 39 37 17
NO OR PROBABLY NO 61 63 83

/

TABLE 7

ACTUAL REENLISTMENTS
U

1ST TERM 2ND TERM CAREER OVERALL

NUMBER ELIGIBLE 169 26 65 270
NUMBER REENLISTED 47 20 59 126
RATE OF REE~LISTi1ENT 28% 56% 91% 47%

I

I
9
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TABLE 8

COMMON TEST EQU IPMENT USED *• (20% OR MORE PERFORMING )

• 
151 ENLISThENT

TOTAL 1 -48 MONTHS

) SAMPLE TAC ADC

J 

MULTIMETER 74 74 67
IGNITER TEST SET 72 78 50
DIGITAL VOLTMETER 56 59 33
FREQUENCY METER 54 58 33
OSCILLOSCOPE 51 42 80

• ALIGNMENT FIXTURE 48 56 20
POWER SUPPLY (DC ) 45 50 27
ELECTRONIC COUNTER 45 51 17

• POWER SUPPLY (AC) 44 52 30
AUDIO SIGNAL GENERATOR 40 47 3
DIFFERENTIAL VOLTMETER 39 37 23
VACUUM TUBE VOLTMETER (AC) 36 33 17
DECADE RESISTOR 35 42 7
VACUUM TUBE VOLTMETER (DC) 33 34 17

4 RF SIGNA L GENERATOR 26 27 33
I’ PULSE GENERATOR 20 17 67
I
I. * All numbers expressed as percentages

TABLE 9

SPECIFIC TEST EQU IPMENT OPERATED OR MAINTAINED *
(20% OR MORE PERFORMING)

1ST ENLISTM ENT
TOTAL 1-48 MONTHS

EQUIPMENT SAMPLE ‘IAC ADC
• 1 TEST SET (DPM-l4A) 33 44 3

7 GUIDANC E SYSTEM TEST SET 21 27 3
4- TEST SET (DSM 68A) 18 26 3

TEST SET (DSM 99) 16 21 3
TEST SET (DSM 100) 17 22 3

• TEST SET (DSM 129) 19 24 3
TEST CONSOLE-AIM-4 F/G 8 - 50
TEST CONSOLE-AIM- 4 A/D/26-A/B 5 - 27
TEST BENCH-AIM-4 FIG 4 - 20

* All numbers expressed as percentages

L 10
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TABLE 10

GROUND EQUIPMENT OPERATED*
(20% OR MORE PERFORMI NG )

1ST ENLISTMENTJ TOTAL 1 -48 MONTHS
EQUIPMENT SAMPLE TAC ADC

TRACTOR (FARM) 77 82 80
MISSILE TRAILER (MHV-12) 73 87 37
HOIST FIXED 70 77 57
AIR COMPRESSOR (MCIA) 63 78 10

4 FORKLIFT 62 65 77
• TEST STAND (MEw 32 E/U) 59 77 10

• • POWER GENERATOR (MD-2) 41 52 3
• BOMB LIFT (MJ-4) 40 53 3

LIGHTALL (NF-2) 38 48 3
BOMB LIFT (MJ-1) 37 48 3

• POWER GENERATOR (MD-i) 22 30 -
AIR COMPRESSOR (MC-2) 22 28 3

J HOIST PORTABLE 21 25 13
• AIR COMPRESSOR (MB-i) 20 ‘ 24 7• POWER GENERATOR (MD-3) 19 26 3

* All numbers expressed as percentages
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ELECTRONICS PRINCIPLES APPLICATION

Airmen in this career ladder employ few electronics principles in
their job. Of the 1 ,257 i tems in the inventory , only 39 items were
answered “Yes” by 30 percent or more of the respondents. Of the 62
specific subject areas, 38 had no questions answered “Yes” by more than
10 percent of the respondents. These subject areas are listed in Table 11 .

Thirteen subject areas had “Yes ” responses to one or more of the
inventory i tems by from 11 to 29 percent of the respondents. These are
listed in Table 12. In only 11 areas were “Yes” responses marked by 30• percent or more of the group surveyed. These are shown in Table 13. Even
in these subject areas where 30 percent or more indicated their use of

~ 

electronics principles , the responses often indicated use of electronics
equipment but little application of electronics principles or knowledge
concerning that equipment. For example , of 29 questions concerning power

• supplies , only two questions were marked “Yes ” by 30 percent or more of
the total sample. These were H483, “In your present job, do you work wi th
power supplies?’ (answered “Yes” by 42 percent), and Ff484, “DO you inspect
power supplies?” (answered “Yes” by 31 percent), Such questions as, “Do
you troubleshoot to power supply circuit l evel?” received “Yes” answers
from only 15 percent of the total sample and only 26 percent said that
they “referred to input voltage ,” i tem Ff495.

During survey administration , ADC personnel contended that their jobs
were more electronics oriented than were the jobs performed by TAC personnel ,
due to both the design and the age of the AIM 4-F and G missiles maintained
in ADC units . Comparison of responses by 5-skill level personnel from
TAC and ADC appear to support this contention. Table 14 shows the number •1• of “Yes ” responses by 30 percent or more of these two groups . When 3l6XlL
personnel are compared wi th 324X0 (PMEL) personnel on the field utilization

• of electronics principles , a highly significant difference is found . Two
hundred and thirty-six electronics principles i tems received “Yes ” responses
from the 324X0 group surveyed , compared wi th a high of 89 items responded
“Yes ” to by 316X1L personnel. Al though Table 14 presents the results for
5-skill levels only, similar results were obtained for the other skill levels.

I 4 Several computer products showi ng results of the survey are included
in the Appendix to this report. Group Summary One (GPSUM1 ) shows performance
data for the total sample and each Duty Air Force Specialty Code (DAFSC). In
addition , performance data for the 5- and 7-skill levels working in TAC and
ADC are included to reflect specific differences in performance by personnel
based on command assignment. Group Summary 2A (GPSM2A) shows performance• data for personnel groups based on their time in military service.

I
12
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It must be stressed that the survey items used in this report do not
necessarily represent the items taught in any one ATC basic course, but

• instead represent all the possible items that might be taught. It is
hoped that a careful review of each item will determine its applicability
to job utilization for each AFSC in the Air Force. In addition to the
identification of overtraining in certain electronics areas, it may be

• 
• found for some AFSCs that undertraining exists . That is , the data may

show a relatively large percent of members using or referring to certain
• electronics items, when in fact the ATC school may give little or no

emphasis in that area.

• 
~, The data presented in this report can be used for designing course

• charts, outlines , objectives, tes ts and various other elements assoc iated
wi th the training process.

CONCLUSION

Overall , the electronics principles field utilization by 3l6XlL
4 personnel appears to be extremely limi ted. In light of this result, the

present l ength and content of the ATC electronics principles course for
316X1L personnel should be reviewed.
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TABLE 11

REPRESE NTATIVE SUBJECT AREAS WH ICH HAD VIRT UALLY NO UTILIZATION
(10% OR LESS OF THE SAMPLE MARKED AT LEAST ONE RESPONSE)

MICROPHONES WAVE SHAPING CIRCUITS
• 

• SPEAKERS SINGLE SIDEBAND SYSTEMS
• TRANSISTOR AMPLIFIERS PULSE MODULATION SYSTEMS
• • MULTIVI BRATORS TRANSMISSION LINES
I LIMITERS AND CLAMPERS REG ISTERS

AM SYSTEMS DIGITAL AND ANALOG CONVERTERS
FM SYSTEMS PHANTASTRONS

• 
• 

NUMBERING SYSTEMS SCHMITT TRIGGERS
- I BOOLEAN EQUATIONS DISPLAY TUBES
• 

‘ SATURABLE REACTORS AND PROGRAMMING
MAGNETIC AMPLIFIERS

j
TABLE 1 2

SUBJECT AREAS WITH LIMITED UTILIZATION
(AT LEAST ONE RESPONSE MARKED BY 11% TO 29% OF THE SAMPLE)

INDUCTORS AND INDUCTIVE REACTANCE
CAPACITORS AND CAPACITIVE REACTANCE
TRANSFORMERS
MAGNETISM
RELAY S

• SOLID-STATE SPECIAL PURPOSE DEVICES
I I ELECTRON TUBES

• COUNTERS
;4- TIMING CIRCUITS• MOTORS AND GENERATO RS

• • ANTENNA S
• WAVE GUIDES AND CAVITY REASONATORS

INPUT/OUTPUT DEVICES

14
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• TABLE 13

SUBJECT AREAS W ITH REASONABLE UTILIZATION
(AT LEAST ONE RESPONSE MARKED BY 30% OR MORE OF THE SAMPLE)

MATHEMATICS
DIRECT CURRENT AND VOLTAGE

• 
• RES ISTA NCE

MULTIMETER USES
ALTERNATIN G CURRENT
SOLDERING

• 
- OSCILLOSCOPES• 4 POWER SUPPLIES

USE OF SIGNAL GENERATORS
- METER MOVEMENTS

I INFRARED

:3 TABLE 14

UTILIZATION OF ELECTRONICS PRINC IPLES ITEMS BY TAC 316X1L PERSONNEL,
ADC 316X1L PERSONNEL , AND 324XO (PMEL ) PERSONNEL

(NUMBER OF “YES ” RESPONSES MARKED BY 30% OR MORE OF THE SAMPLE)

316X1 L 324X0

• TAC ADC ALL COMMANDS

5-SKILL LEVEL 27 89 536

15
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READING THE COMPUTER PRINTOUTS (GPSUM1 , GPSM2A , AND JOBINV )
• WHICH ARE IN THE APPENDIX

I GPSUM1 is a summary which gives the percent of members of a group which
responded “Yes ” to the items in the survey booklet. At the top of each

• column of numbers on any page of GPSUM1 are the followi ng Group Identifiers
• and Groups:

I SPLO27 - All airmen in Career Ladder 3l6Xl/3l790 (202 persons )
1 • SPLO28 — All airmen DAFSC 31631L (30 persons )• SPLO29 - All airmen DAFSC 3l65lL (136 persons )

SPLO3O - All airmen DAFSC 3l67lL (29 persons)
SPLO31 - All airmen DAFSC 31790* (5 persons )

• I SPLO41 - All airmen 3l651L in TAC (107 persons )
SPLO42 - All airmen 3165lL in ADC (27 persons )

V 
- SPLO43 - All airmen 31671L in TAC (20 persons )

• I SPLO44 - All airmen 3l67lL in ADC (8 persons)

GPSM2A is a summary which gives the percent of members of a group which
) responded “Ye s ” to the items in the survey booklet. At the top of each

column of numbers on any page of GPSM2A are the followi ng Group Identifiers• and Groups :

SPLO32 - All airmen wi th 6-24 months in the career field (115 persons )
SPLO33 - All airmen with 25-48 months in the career field (40 persons )
SPLO34 - All airmen wi th 1-48 months in the career field (164 persons )
SPLO35 - All airmen wi th 49-96 months in the career field (13 persons )

~~~ SPLO36 - All airmen wi th 97—144 months in the career field (11 persons)
SPLO37 - All airmen wi th 145+ months in the career field (14 persons )

• To conserve space , some of the items have been abbreviated in GPSUM1 and
GPSM2A in the Appendix. Each item has been listed in its enti rety in
the Job Inventory (JOBINV ) beginning on page 92 of the Appendix. For
example , Task A- i , page 4 , GPSUM1 , is incomplete . In order to find
the complete statement, turn to page 92 of the Appendix and read item A- l.

~1 * Converted to 31693 on 30 April 1976

HI H
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j  APPENDIX

SEE PAGE 1 OF THE APPENDIX WHICH GIVES THE TABLE OF CONTENTS WHICH
INCLUDES THE APPROPRIATE PAGES FOR GPSfJM1 , GPSM2A, AND THE COMPLETE

I ELECTRONICS PRINCIPLES ITEMS CONTAINED IN JOBINV .

17
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