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PREFACE

This report presents a sumary of the results of a detailed Air
Force Electronics Pr incip les survey of the Integrated Avionics Component
career lad der , AFSCs 326X1C , 326X1D , and 326X1 E.

The Electronics Principles Inventory (EPI) was developed by Major
Thomas J . 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
Occupational Survey Branch , USAF Occupational Measurement Center , Lacklan d
AFB , Texas.

• Computer programs for anal yzin g the data were desig ned by
Dr . Raymond E. Christa l , Occu pationa l and Manpower Research Division ,
A ir Force Human Resources Laboratory (AFHRL), an d were wr i t ten by the
Project Ana lysis and Programing Branch , Computational Sciences Division ,
AFHRL .

Distribution of this report is made upon request to the USAF
Occupat i ona l Measurement Center, attention of the Chief , Occupat ional
Survey Branch (OMY), Lacklan d AFB , Texas 78236.

This report has been reviewed and is approved .

JAMES A . TURNER , JR. , Colonel , USAF WALTER E. DRISKILL , Ph .D.
Commander Chief , Occupa tional Survey Branch
USAF Occupationa l Measurement Center USAF Occupational Measurement Center
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ELECTRONICS PRINCIPLES OCCUPATIONAL SURVEY REPORT
INTEGRATED AVIONICS COMPONENT CAREER LADDER

AFSCs 326X1 C, 326X1D , AND 326X1 E

INTRODUCTION

- 

This report sumarizes the results of the administration of the
Elec tronics Principles survey to airmen assigned to Integrated Avionics
Component specialties including 326X1C , Manual Av ionics AGE Test Stat i on
Operator; 326X10, Au tomatic Av ionics AGE Test Station Operator; and
326X1 E, Av ionics AGE Operator of Internal and Externa l Penetration Aid s. —~The data for this report were collected during the period 1 May throw’ih
30 August , 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; and (3) electronics principles used
by personnel at various points in their career progression.

DEVELOPMENT OF THE ELECTRONICS PRINCIPLES INVENTORY (EN )

Development of the EPI involved personnel from the Occupation al
Survey Branch working on the project who were well qualified in theoretical
physics and electronics as well as having expertise in task analysis and
survey development. Over 300 maintenance personnel from SAC , TAC , ADC ,
MAC , and AFCS participated In the development of the inventory . Electronics
experts from the five ATC training centers, who averaged 12 years of
maintenance experience and four years of electronics principles instruction
experi ence, spent several weeks refining the EN .

In addition , personnel at the Electrical Engineering Department of
the USAF Academy and the Air Force Huma n Resources Laboratory were
consulte d during the development of the inventory .

The EPI conta ined 1 ,257 i tems in 62 subject matter areas covering
all electron ics principles training given at the five ATC technical
tra i n i ng centers .

APPROVED FOR PUBLIC RELEASE ; DISTRIBUTION UNL I~1ITED
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ADMINISTRATION

The Electron ics Principles Inventory (EPI) was administered in
person and by mai l to 1 ,097 airmen worldwide assigned to al l shreds
of the 326XX career ladders . This total represents approximately 31
percent of the airmen assigned to these career ladders, as of 30 June 1976.

This report mainly presents the results of the data from the 326Xl
career ladder. Two other separate reports have been written to cover
the 326X0 and the 326X2 career ladders . Table 1 reflects the distr ibution
of assigned personnel and percentage sampled in each of the three shreds
of the 326X1 ladder . Responses were received from over 20 percent of each
shred of 326X1 .
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SUMMARY OF BACKGROUND INFORMATION FOR 326Xl CAREER LADDER PERSONNEL

Assignment to Career Ladder

Over 60 percent of the respondents in each shred were assigned to
their present specialty after completing resident technical training.
Of the remainder , most were retrained from another specialty , wi th a
few being reclassified or converted from another career ladder wi thout
technical training. None reported direct duty assignment from basic
training .

Job Satisfaction

Table 2 compares Integrated Avionics Component (326Xl ) personnel
with members in the 326X0 and 326X2 career ladders in terms of job
satisfaction. Al so shown is data reflecting the job satisfaction of
incumbents in other Air Force specialties surveyed in 1975. Personnel
in the D shred of 326X1 , the A shred of 326X0, and the C shred of 326X2
find their jobs less interesting than members of the other shreds wi thin
the same career ladder.

Perceived Utilization of Talents and Training

Table 3 presents the perceived utiliz ation of talents and training
factors for the 326Xl shreds, the 326X0 shreds , and the 326X2 shreds .
For comparison purposes , the average results from 35 other career
l adders surveyed in 1975 are also given. The survey data reflect that
42 percent of the 326XOA personnel , 45 percent of 326X1 D personnel , and
41 percent of the 326X2C personnel felt that their training was being
utilized very little or not at all. A similar pattern is noted for
these same AFSCs when comparing how their job utilizes their tal ents .
A highly significant finding is that 63 percent of the 326X2C personnel
perceive that their job utilizes their talents very little or not at all.

6
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GENERAL RESULTS

Figure 1 presents the overall results for the 326XX career ladders .
Data for two other career ladders , 324X0 (PMEL) and 316X1L (Missile
Maintenance Systems), are also shown on Figure 1 for comparison purposes .

There are a total of 1 ,257 electronics principles questions or i tems
in the survey . 326X1 career ladder personnel responded ‘Yes ’ to an
average of 255 i tems or to 20 percent of the total number of i tems . The
20 percent is an average figure for all the shreds of 326Xl . Figure 1
also shows that 326X0 personnel (all shreds averaged ) responded “Yes ”
to an average of 352 electronics principles i tems or to 28 percent of
the tota l number of i tems, while 326X2 personnel (all shreds averaged )
responded “Yes ” to an average of 83 items in the survey or to seven
percent of the total number of i tems .

These results , therefore, indicate a wide range of usage of
electronics principles among the 326X0, 326X1 , and 326X2 career ladders .
In addition , Figure 1 , shows how the 326XX career ladders compare in
field utilization of basic electronics principl es wi th the two other
career ladders , 324X0 and 316X1L. AFS 324X0 personnel responded ‘Yes’
to an average of 401 items or to 32 percent of the tota l number of
i tems , while 316X1L personnel responded “Yes ” to an averaqe of 58 items
or to five percent of the tota l number of i tems .

Figure 2 shows the percent field utilization of electronics
principles for all shreds of 325XX and for 32692 (Integrated Avionics
Superintendent). As shown , 326X0B and 326X0C personnel have the highest
utilization of electronics principles , while 326X2C personne l show
the lowest utilization of electronics principle s. It is interesting
to note that 32692 personnel show a higher percent utilization of
electronics principles than does any shred of 326X2. 
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1
IN DEPTH ANALYSIS OF THE GENERAL RESULTS

Ta b le 4 i s a genera l reference tab le and i s a useful tool i n
applying the results of the data . It lists the 62 subject areas of
electron i cs pri nc ip les in the sequence or order of presenta t ion both
in the survey and in the computer results (the Appendix). Table 4
is useful in applying the information given in Tables 6 through 14.
The computer results given in the Appendix are not numbered 1 through
62, but instead have the computer notation Al through U2, as given i n
Table 4. Also , each of the subject areas has a certain number of
quest ions or items wh i ch rec~u ire a response. For example , i t can be
seen from Table 4 that the ‘Mathema tics ” subjec t area , subject num ber 1
(computer notation Al), has 14 questions or i tems .

Table 5 ¶~,ives the number of subject areas , out of a possi b le 62 ,
in which various percentages of persons responded “Yes ” to at leas t
one question or i tem in any subject area. For example , 50 percen t or
more 3265 1C personnel res ponded “Yes ” to at leas t one i tem or question
in each of 30 subject areas , whereas 30 percent to 49 percen t of
the 3265lC res ponded Yes ” to at least one i tem in each of 14
subject areas. The 5-skill level for each AFS is used because of
the lar ge sam p le of res pondents for that skill level and because the
data revealed that the S-skil l level represented a typical cross-section
for all skill levels within each AFS.

A significant finding for the 326X1 career ladder , der i ve d from
Table 5 and Fi9ure 2, is that 326X1D personnel use significantly less
electron ics principles than the other two shreds of 326X1 (C and E).
The significance of this findin g is enhanced by the genera l perception
of the 326X1D personnel of the utiliz ation of their talents and training
(Table 3). That is , over 40 percent of the 316X1D personnel indicated
that their job utilized their tal ents and training very little or not
at all ” .

Tables 6 through 14 give the specific subject areas for each of
the 32651 shreds listed in Table 5.

A
In order to find the percentage of “Yes ” res ponses for each ques ti on

or i tem in a particular subject area , use Ta b le 4 , Ta b le 15 , and the
A ppendix. For example , if one were interested in finding out what the
percentage of CIYe5 CC responses was for each question or i tem in the
“Mathema t i cs ” su bject area for 3265 lC personnel , the answer can be
determined by looking at Table 15 and seeing that- 32651C is identified
in the computer printout (the Appendix ) as SPCO28, a column hea di ng
in the Appendix. Table 4 indicates that “Mathema ti cs ” is the first

12
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subject area and has the computer printout (the Appendix) desi gna t ion
of Al . Thus , on page 4 of the Appendix , i tems 1 through 14 (des igna ted
as Al — Ol through Al—1 4) are read under the column designated as SPCO28.
it can be seen from page 4 that 8 percent of the sample of 32651C
i ndi cated that they have to “Find the Square Root of a Quantity ”
(i tem Al-04).

Large patterns of “Yes” responses can be iniiiediately determi ned
by scanning through the Appendix. For example , page 4 of the Appendix
shows a high pattern of “Yes” responses for all groups (SPCO22 through
SPCO29) for i tems 24 through 29 or computer notation A3-Ol through
A3-06; whereas , for i tems 6 through 13 (Al-O6 through A l-l3) , the
pattern of “Yes” responses is low.

13 
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TABLE 4

Suninary of EPI Subject Areas

Number of Poss ib le
Responses or

Sequence of Computer Printout Number of Items in
Subject Areas Notation 

— 
Subject Area Ti t le each Subject Area

Al Mathema ti cs 14
2 A2 Direct Current and Voltage 9
3 A3 Resistance 28

4 Bl Multirneter Uses 9
5 82 Alternat ing Current 6

6 B3 Inductors and Inductive
Reactance 25

7 Cl Capacitors and Capacitive
Reactance 36

8 C2 Transforme rs 43
9 C3 Magnetism 14
10 Dl RCL Circuits 44

11 D2 Series and Parallel Resonance
(Time Constants ) 10

12 D3 Filters 22
13 El Coupling 12
14 E2 Soldering 22
15 E3 Re lays 19
16 Fl Microphones 13
17 F2 Speakers 1 5
18 F3 Oscil loscopes 12
19 Gi Semiconductor Diodes 50
20 G2 Transistors 24
21 G3 Transistor Amplifiers 49
22 Hi So lid-State Special Purpose

Devices 6
23 H2 Power Supplies 29
24 H3 Oscil lators 27
25 Il Muitivibrators 16
26 12 Limite rs and Clampers 10
27 13 Elec t ron Tubes 44
28 Ji Electron Tube Ampli fiers and

Circuits 7
29 J2 Special Purpose Electron Tubes 16
30 J3 lIeterodyning , Modulat ion , and

Demodulation 6
31 Kl AM Systems 28
32 K2 FM Systems 19
33 1<3 Numbering Systems 10
34 Li Logic Functions 13
35 L2 Boolean Equations 25
36 L3 Counters 24
37 Ml T i ming Circuits 12
38 M2 Use of Signa l Generators 10
39 M3 Motors and Generators 29
40 Ni Meter Movements 10

14
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TABLE 4 (CONTINUED)

41 N2 Saturable Reactors and Magne ti c
Amplifiers 16

42 N3 Waveshaping Circuits 11
43 01 Single Sideband Systems 30
44 02 Pulse Modula tion Systems 39
45 03 Antennas 39
46 P1 Transmission Lines 31
47 P2 Waveguides and Cavity Resonators 50
48 P3 Microwave Amplifiers and

Oscillators 76
49 Ql Reg isters 7
50 Q2 Storage Devices 9
51 Q3 Di gital to Analo g Converters 14
52 Ri Phantastrons 1
53 R2 Schmitt Triggers 3
54 R3 Cable Fabrica tion 2
55 Sl In put/Output Devices 3
56 S2 Photo Sensit ive Devices 1

- 57 S3 Synchronous Vibrations (Chopper
Circuits ) 9

58 Ti Infrared 27
59 12 Lasers 34
60 13 Display Tubes 14
61 Ui Programing 21
62 U2 DB and Power Ratios 3

15
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TABLE (I

THIRTY SUBJECT AREA S WITH HIGH JOB UTiLIZATIO N OF BASIC ELECTRON ICS.a THAT IS , 50 PERCENT OR MORE OF THE SURVEY SAMPLE RESPONDED “YES” TO
ONE OR MORE QUESTIONS WITHIN EACH AREA .

3265 1C

MATHEMATICS TRANSISTORS
DIRECT CURRENT AND VOLTAGE TRANSISTOR AMPLIFIERS
RESISTANCE SOLID-STATE SPECIAL PURPOSE DEVICES
MULTIMETER USES POWER SUPPLIES
ALTERNATING CURRENT OSCILLATORS
INDUCTORS AND INDUCTIVE REACTANCE ELECTRON TUBES
CAPACITORS AND CAPACITIVE REACTANCE HETERODYNING , MODULATION , AND
TRANSFORMERS DEMODULATION
RCL CIRCUITS AM SYSTEMS
FILTERS TIMING CIRCUITS
COUPLING USE OF SIGNAL GENERATORS
SOLDERING METER MOVEMENTS
RELAYS WAV ESHAPING CIRCUITS
OSCILLOSCOPES SINGLE SIDEBAND SYSTEMS
SEM ICONDUCTOR DIODES CABLE FABRICATION

DB AND POWER RATIOS

TABLE 7

FOURTEEN SUBJECT AREAS WITH MODERATE JOB UTILIZATION OF BASI C ELECTRONICS.
THAT IS , 30 TO 49 PERCENT OF THE SURVEY SAMPLE RESPONDED “YES” TO

ONE OR MORE QUESTIONS WITHIN EACH AREA .
32651C

MAGNETISM COUNTERS
SERIES AND PARALLEL RESONANCE MOTORS AND GENERATORS

(TIME CONSTANTS) PULSE MODULATION SYSTEMS
MULT IVIBRATORS ANTENNAS
LIMITERS AND CLAMPERS WAVEGUIDES AND CAV ITY RESONATO RS
ELECTRON TUBE AMPLIFIERS AND CIRCUITS SCHMITT TRIGGERS
FM SYSTEMS INPUT-OUTPUT DEVICES
LOGIC FUNCTIONS

17
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t
TABLE 8

EIGHTEEN SUBJECT AREAS WITH LOW JOB UTILIZATION OF BASIC ELECTRONICS.
THAT IS , 29 PERCENT OR LESS OF THE SURVEY SAMPLE RESPONDED “YES” TL

ANY QUESTION WITHIN EACH AREA .
3265lC

MICROPHONES STORA GE DEVICES
SPEAKERS DIG ITAL TO ANALOG CONVERTERS

Li SPECIAL PURPOSE ELECTRON TUBES PHANTASTRONS
‘1 NUMBERING SYSTEMS PHOTO SENSITIVE DEVICES

BOOLEAN EQUATIONS SYNCHRONOUS V IBRATIONS
SATURABLE REACTORS AND MAGNETIC (CHOPPER CIRCUITS)

AMPLIFIERS INFRARED
TRANSMISSION LINES LASERS
MICROWAVE AMPLIFIER S AND OSCILLATORS. DISPLAY TUBES

• REG ISTERS PROGRAMMING

TABLE 9

TWENTY SUBJECT AREAS WITH HIGH JOB UTILIZATION OF BASIC ELE CTRONICS.
THAT IS , 50 PERCENT OR MORE OF THE SURVEY SAMPLE RESPONDED “YES” TO - -

ONE OR MORE QUESTIONS WITHIN EACH AREA .
3265 lD

MATHEMATICS RELAYS
DIRECT CURRENT AND VOLTAGE OSCILLOSCOPES
RESISTANCE SEMICONDUCTOR DIODES
MULTIMETER USES TRANSISTORS
ALTERNATING CURRENT SOLID-STATE SPECIAL PURPOSE DEVICES
INDUCTORS AND INDUCTIVE REACTANCE POWER SUPPLIES
CAPACITORS AND CAPACITIVE REACTANCE TIMING CIRCUITS
TRANSFORMERS METER MOVEMENTS
FILTERS WAVEGU IDES AND CAVITY RE SON A TORS
SOLDERING CABLE FABRICATION

1~
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TABLE 10

SIXTEEN SUBJECT AREAS WITH MODERATE JOB UTILIZATION OF BASIC ELECTRONICS.
THAT IS, 30 TO 49 PERCENT OF THE SURVEY SAMPLE RESPONDED “YES” TO

ONE OR MORE QUESTIONS WITHIN EACH AREA .
3265lD

MAGNETISM MOTORS AND GENERATORS
RCL CIRCUITS WAVESHAPING CIRCUITS
TRANSISTOR AMPLIFIERS ANTENNA S
OSCILLATORS MICROWAVE AMPLIFIERS AND OSCILLATORS

‘1 HETERODYNING , MODULATION , AND STORAGE DEVICES
DEMODULATION DIGITAL TO ANALOG CONVERTERS

COUNTERS INPUT-OUTPUT DEVICES
USE OF SIGNA L GENERATORS PROGRAMMING —

- I DB AND POWER RATIOS

TABLE 11

TWENTY-SIX SUBJECT AREAS WITH LOW JOB UTILIZATION OF BASIC ELECTRONICS.
THAT IS , 29 PERCENT OR LESS OF THE SURVEY SAMPLE RESPONDED “YES” TO

ANY QUESTION WITHIN EACH AREA .
3265lD

SERIES AND PARALLEL RESONANCE BOOLEA N EQUATIONS
(TIME CONSTANTS) SATURABLE REACTORS AND M AGNETIC

COUPLING AMPLIFIERS
MICROPHONES SINGL E SIDEBA ND SYSTEMS
SPEAKERS PULS E MODULATION SYSTEMS
MULTIVI BRATORS TRANSMISSION LINES
LIMITERS A ND CLAMPERS REGISTERS
ELECTRON TUBES PHANTASTRONS
ELECTRON TUBE AMPLIFIERS AND CIRCU ITS SCHMITT TR IGGERS
SPECIAL PURPOSE ELECTRON TUBES PHOTO SENSITIVE DEVICES
AM SYSTEMS SYNCHRONOUS VIBRATIONS
FM SYSTEMS (CHOPPER CIRCUITS ) -‘NUMBERING SYSTEMS INFRARED
LOGIC FUNCTIONS LASERS

DISPLAY TUBES

19



U

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

TABLE 12

THIRTY-THREE SUBJECT AREAS WITH HIGH JOB UTIL i ZATION OF BASIC ELECTRONICS.
THAT IS , 50 PERCENT OR MORE OF THE SURVEY SAMPLE RESPONDED “YES” TO

ONE OR MORE QUESTIONS WITHIN EACH AREA .
32651 E

MATHEMATICS TRANSISTOR AMPLIFIERS
DIRECT CURRENT AND VOLTAGE SOLID-STATE SPECIAL PURPOSE DEVICES
RESISTANCE POWER SUPPLIES
MULTIME T ER USES OSCILLATOR S
ALTERNATING CURRENT HETERODYNING , MODULATION , AND
INDUCTORS AND INDUCTIVE REACTANC E DEMODULATION
CAPACITORS AND CAPACITIVE REACTANCE LOGIC FUNCTIONS
TRANSFORMERS COUNTER S
RCL CIRCUITS TIMING CIRCUITS
FILTERS USE OF SIGNAL GENERATORS
COUPLING METER MOVEMENT S
SOLDERING WAVESHAPIN G CIRCUITS
RELAYS SINGLE SIDEBAND SYSTEMS
OSCILLOSCOPES PULSE MODULATION SYSTEMS
SEMICONDUCTOR DIODES MICROWAV E AMPLIFIERS AND OSCILLATORS
TRANSISTORS CABLE FABRICATION

INFRARED
DB AND POWER RATIOS

TABLE 13

NINE SUBJECT AREAS WITH MODERATE JOB UTILIZATION OF BASIC ELECTRONICS.
THAT IS , 30 Tfl 49 PERCENT OF THE SURVEY SAMPLE RESPONDED “YES” TO

ONE OR MORE QUESTIONS W ITHIN EACH AREA .
32651E

MULTIVIBRATORS
NUMBER ING SYSTEMS
BOOLEAN EQUATIONS
ANTENNA S
TRANSMISSION LINES
REGISTERS
STORAGE DEVICES —

P HA NTAS IRONS
INPUT-OUTPUT DEVICES

20
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TABLE 14

TWENTY SUBJECT AREAS WITH LOW JOB UTILIZATION OF BASIC ELECTRONICS.
THAT IS, 29 PERCENT OR LESS OF THE SURVEY SAMPLE RESPONDED “YES” TO

ANY QUESTION WITHIN EACH AREA .
3265lE

MAGNETISM MOTORS AND GENERATORS
SERIES AND PARALLEL RESONANCE SATURABLE REACTORS AND MAGNETIC

(TIME CONSTANTS ) AMPLIFIERS
MICROPHONES WAVEGUIDES AND CAVITY RESONATORS
SPEAKERS DIGITAL TO ANALOG CONVERTERS
LIMITERS AND CLAMPERS SCHMITT TRIGGERS
ELECTRON TUBES PHOTO SENSITIVE DEVICES
ELECTRON TUBE AMPLIFIERS AND CIRCUITS SYNCHRONOUS VIBRATIONS
SPECIAL PURPOSE ELECTRON TUBES (CHOPPER CIRCUITS)
AM SYSTEMS LASERS
FM SYSTEMS DISPLAY TUBES

PROGRAMMING

21
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TABLE 1 5

READING THE COMPUTER PRINTOUTS (GPSM2A . GPSM2B , AND J OB IN V )
WHICH ARE IN THE APPENDI X

GPSI-12A (Appendix page 4 to page 46) is a suirlnary which gives t~ i~~ percent
of members of a group wh i ch responde d “Yes ” to the i tems i n the su rvey
booklet. At the top of each column of numbers on any page of GPSM2A
are the follow ing Group Identifiers and Groups :

SPCO22 - All airmen with DAFSC 326X1 (All shreds ) (416 members )
SPCO23 - All airmen with DAFSC 32631 (All shreds ) (63 members )
SPCO24 - All airmen with DAFSC 32651 All shreds) 247 members
SPCO25 - All airmen with DAFSC 32671 All shreds ) 106 members
SPCO26 - All  airmen with DAFSC 326X 1C (70 members )
SPCO 27 - Al l  airmen with DAFSC 3263l C 2 members )
SPCO28 - All airmen with DAFSC 32651C 49 members
SPCO29 - All  a i rmen w i th DAFSC 3267l C 19 mem bers

GPSM2B (Appendix page 49 to page 91) is a summary which gives the percent
of members of a group whi ch responded “Yes ” to the i tems i n the su rve y
bookle t. At the top of each column of numbers on any page of GPSM2B are
the following Group Identifiers and Groups :

SPCO 3O - All airmen with DAFSC 326X10 (147 members )
SPCO3 1 - All airmen with DAFSC 326310 (26 members ) - -

SPCO32 - All airmen with DAFSC 326510 (83 members
SPCO33 - All airmen with OAFSC 326710 (38 members
SPCO 34 - All  airmen with DAFSC 326X 1E (87 members
SPCO35 - All airmen wi th DAFSC 3263lE (13 members
SPCO36 - All airmen with DAFSC 32651 E (51 members )
SPCO37 - All airmen with DAFSC 32671E (23 members )

To conse rve space , some of the i tems have been abbreviated in GPSM2A and
GPSM2B in the Appendix. Each i tem has been listed in its entirety in
the Job Inventory (JOBINV) beginning on page 92 of the Appendix. For
exam p le , Task Al -Ol , page 4, GPSM2A , is incomplete . In order to find —

the complete statement , tu rn to page 92 of the Append i x and read
item Al-Ol .

22 
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