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PREFACE

This report presents the results of an Air Force Electronic Principles
survey of AFSC 30650, Electronic Communications and Cryptographic Equipment
Systems Specialist. Authority for conducting Electronic Principles (EP) sur-
veys is contained in AFR 35-2.

Results presented in this report are part of an EP survey of 81 Air Force
specialties. This survey was requested by the Chief, Common Electronics
Training Program (CETP) Program Management Team (PMT) in October 1985.

The Electronic Principles Inventory (EPI) used to collect EP survey data
was originally developed in 1976 by Dr Hendrick Ruck and Major Thomas
O'Connor. Mr Theodore Wilcox revised and validated the EPI in 1986 as part of
this survey project.

First Lieutenant Robert Hampel analyzed the data and wrote the final
report. Computer programming support was provided by Ms Olga Velez and
Mr Wayne Fruge, and Ms Raquel A. Soliz provided administrative support. This
report was reviewed and approved by Mr Gerald Clow, Chief, Management Appli-
cations Branch, Occupational Analysis Division, USAF Occupational Measurement
Center.

This report is distributed to Air Staff sections, major commands, and
other training and management personnel. Requests for additional copies
should be sent to Chief, Occupational Analysis Division (OMY), USAF Occupa-
tional Measurement Center Randolph AFB, Texas 78150-5000.

BOBBY P. TINDELL, Colonel, USAF JOSEPH S. TARTELL
Commander Chief, Occupational Analysis Division
USAF Occupational Measurement USAF Occupational Measurement

Center Center
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* REPORT SUMMARY

1. BACKGROUND: This report provides data on electronic principles (EP) used
by DAFSC 30650 personnel. This data provides insight on EP training needs for
306X0 personnel.

2. METHODOLOGY: The USAF Electronic Principles Inventory (AFPT 90-EPI-825,
June 1987) was administered to a randomly selected sample of fully qualified
job incumbents in DAFSC 30650. The data were collected from September 1987 to
April 1988.

3. RESULTS: Complete survey data is provided in three appendices. A
"generic" version of the Electronic Fundamentals/Applications (EF/A) is used
in Appendix B--complete analysis requires the use of 30650 proficiency codes,
rather than the generic set used in the Appendix. The POI for course
L3ABR30630 was largely supported by survey data. Survey data showed 69 EPI
items not referenced to the POI that were used by at least 30 percent of the
sample. These items should be considered for inclusion into the POI. Follow-
ing is a list of all appendices:

Appendix A: 30650 EP data in EPI job inventory order
Appendix B: 30650 EP data matched to Electronic

Fundamentals/Applications (EF/A) STS
Appendix C: 30650 EP data matched to POI L3ABR30630,

dated 22 September 1986

4. DISCUSSION: This EP survey data shows the operational use of electronic
principles by fully qualified, worker-level job incumbents in the 306X0
specialty. Presently, there is no specific regulatory guidance on the use of
EPI survey data; however, this data does provide insight into the EP training
requirements for 306X0 personnel.
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*ELECTRONIC PRINCIPLES SURVEY REPORT
DAFSC 30650

INTRODUCTION

From missile systems maintainers to telephone switching specialists, from
avionics technicians to biomedical equipment personnel, the U.S. Air Force
employs more than 50,000 worker-level (primarily 5-skill level) personnel who
require electronic principles (EP) training. These highly skilled, techni-
cally trained airmen work in over 80 Air Force specialties (AFSs) spanning 11
career fields. Furthermore, the depth and breadth of required EP training
varies based on specialty needs. In short, the USAF spends vast amounts of
money, manpower, and time to ensure that airmen are properly trained in elec-
tronic principles.

To make the best use of these resources, the USAF Common Electronics
Training Program (CETP) was designed to consolidate and standardize Air Force
EP training where possible and practical. This is primarily 'accomplished
through special EP courses taught at four USAF Technical Training Centers
(TTCs). These EP courses teach the electronic principles common to two or
more AFSs. Another part of the CETP is the development of common training
modules. Specific blocks of EP instruction are developed by one TTC, then
shared with the other TTCs which teach that EP subject. By selectively0combining and standardizing Air Force EP training, the USAF makes best use of
limited training resources.

Not all Air Force electronic principles training is conducted in special
EP courses, however. For example, some EP subjects are used in only one AFS.
Students learn these generally advanced topics in AFSC-awarding courses,
building on the more basic EP subjects from the common EP course. Also, some
AFSs require very few electronic principles, and airmen in these specialties
receive EP training only 4n their AFSC-awarding courses.

As with other Air Force technical training, EP training programs can pro-
fit from objective analysis of specific training requirements. These require-
ments can be analyzed objectively using occupational survey data. This EP
survey provides data which can be used to analyze the specific EP training
requirements in CETP courses and AFSC-awarding courses alike. The instrument
used to collect EP survey data is the Electronic Principles Inventcry (EPI).

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED
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BACKGROUND

The USAF Electronic Principles Inventory (EPI) is a knowledge- and
skills-based job inventory which identifies the electronic principles, skills,
and equipment an airman uses in the performance of his or her job.

The EPI was originally developed by Dr Hendrick Ruck and Major Thomas
O'Connor in 1976. An in-depth discussion of the original concept, develop-
ment, and validation of the EPI can be found in USAFOMC Technical Note 77-02,
"The Development and Application of the Electronic Principles Job Inventory".
Mr Theodore Wilcox revised and validated the EPI in 1986 for this survey.

The EPI contains two sections. First is a background section containing
demographic and job satisfaction questions. The second section contains 712
electronic principles, skills, and equipment questions covering 39 EP subject
areas. Below are some example questions taken from the EPI. The 39 EPI sub-
ject areas are listed in Table 1.

After completing the background section, job incumbents respond "Yes" or
"No" to the 712 EPI questions. The result is a "profile" of electronic prin-
ciples, skills, and equipment used by the incumbent in his or her present job.
This electronic principles "profile" can be combined with the "profiles" of
other job incumbents to produce a "profile" for the entire AFS.

0
EXAMPLE EPI QUESTIONS

Example Principles Questions

A4-4 Do you use electron tube characteristic curves?
G1-20 Do you use parity bit codes?
H4-33 Do you use "FM" modulation principles?

Example Skills Questions

C1-8 Do you calculate values of transistor amplifier voltage,
current, or power gain?

E2-1 Do you trace schematic or block diagrams of circuits
containing frequency sensitive filters?

11-4 Do you measure RF effective power?

Example Equipment Ouestions

84-2 Do you use spectrum analyzers?
D3-5 Do you perform tasks on variable resistor voltage

regulators?
J1-8 Do you work on dynamic microphones?

2



TABLE 1

EPI SUBJECT AREAS

SUBJECT AREA NUMBER SUBJECT AREA TITLE

Al Direct/Alternating Current
A2 Electro/Mechanical Devices
A3 Solid-State Circuits and Devices
A4 Tubes
A5 Soldering or Solderless Connections
B1 Multimeters
B2 Oscilloscopes
B3 Signal (Function) Generators
B4 Test Equipment
Cl Transistor Amplifier Circuits
C2 Transistor Amplifier Stabilization Circuits
C3 Coupling Circuits
C4 Electron Tube Amplifier Circuits
C5 Operational Amplifiers
C6 Magnetic Amplifiers
D1 Power Supply Circuits
02 Power Supply Filters
D3 Power Supply Voltage Regulators
El Resistive Capacitive Inductive Circuits
E2 Frequency Sensitive Filters
Fl Oscillators
F2 Multivibrators
F3 Waveshaping Circuits
F4 Limiter/Clamper Circuits
G1 Digital Logic Numbering Systems and

Functions
G2 Computers
G3 Digital Circuits
G4 Digital to Analog (D/A) and Analog to

Digital (A/D) Converters
Hi Connections (Transmission Lines and

Waveshaping Circuits)
H2 Microwave Oscillators and Amplifiers
H3 Resonant Cavities
H4 Transmitters and Receivers
H5 Antennas
i Radio Frequency Measurements
12 Radio Frequency Calculations
J1 Microphones and Speakers
J2 Photosensitive Devices
J3 Storage Type Display Tubes
J4 Television, Laser, and Infrared Systems

0



SURVEY ADMINISTRATION

As mentioned in the PREFACE, data were collected for this survey from
over 80 AFSs (78 AFSs, 3 Reporting Identifiers). Survey data were collected
in four increments, from March 1987 through March 1989. A total of 24,651
EPI booklets were mailed to active duty airmen worldwide. After each of the
first three increments, interim survey reports were published by USAFOMC.
These reports are all numbered AFPT 90-EPI-825, and are dated July 1988
(EPI-1), January 1989 (EPI-2), and February 1989 (EPI-3). There was no
separate report of data collected in EPI-4. Results were combined with those
of the first three increments to produce the final reports. There are a total
of five final EPI reports, one for each of the following: Chanute TTC,
Keesler TTC, Lowry TTC, Sheppard TTC, and the Air Force Military Training
Center (AFMTC) located at Lackland AFB. This report presents results only for
DAFSC 30650, Electronic Communications and Cryptographic Equipment Systems
Specialist.

Survey administration for 30650 was from September 1987 through April
1988. Of 1,313 DAFSC 30650 personnel assigned, 987 were eligibleto take the
survey; that is, they had at least 4 weeks' experience in their job, and were
not within 90 days of retirement nor expecting reassignment within 60 days. A
random sample of 377 was selected, and booklets were mailed to 30650 airmen
worldwide. All useable EPI booklets that were returned to USAFOMC were
included in the final sample, which numbered 235.

RESULTS

Each completed EPI survey booklet shows which electronic principles the
respondent uses in his or her present job. When the responses of all survey
respondents from a specific group are combined, the results are shown as per-
cent of group members using each of the 712 EP items. Complete survey results
are listed in Appendix A, which shows the percent of sample rv'rhers responding
"Yes" to each of the 712 EPI items.

Collectively, 30650 personnel used 662 of the 712 EPI items. However,
the highest number of EPI items used by any 30650 survey respondent was 446,
while the person who used the least number of EPI items used only eight. On
the average, 30650 sample members used 174 of the 712 EPI items.

4



Traininq Analysis

One of the primary reasons for collecting EPI data is to determine the EP
training needs of Air Force personnel, and consequently, how well USAF techni-
cal training supports those needs. To this end, subject-matter experts (SMEs)
matched EPI items to appropriate block(s) of the Electronic Fundamentals/
Applications (EF/A) part of the Specialty Training Standard (STS), known as
the STS Attachment 2.

For this study, a "generic" version of the EF/A STS was used for the
match--that is, all blocks of the EF/A were matched, and the proficiency codes
are NOT specific to the 306X0 STS. Still, this match of EPI items to the EF/A
STS can be used to determine which blocks of the STS Attachment 2 should be
included in the 306X0 STS, and should be reviewed for this purpose. The match
of EPI items (with corresponding survey data) to the "generic" EF/A STS is
located in Appendix B of this report.

Subject-matter experts also match EPI items to Plans of Instruction
(POIs) for Air Force courses which teach electronic principles. Once the EPI
items are matched to the appropriate POI block(s), the percent of group mem-
bers responding "Yes" to those matched items can show how well the particular
block of instruction is supported. For example, if many group members respond
"Yes" to the EPI items matched to a block of instruction, then that block is
considered well supported by survey data. If, however, few group members
respond "Yes", this indicates little support for the POI block under consider-

*ation.

For this study, SMEs matched the 712 EPI items to the POI for course
L3ABR30630, dated 22 September 1986. This match (with 30650 survey data) is
shown as Appendix C of this report. The first section shows the EPI items
matched to the POI, while the second section shows the EPI items which were
not referenced to any POI block.

Most of the POI was supported by survey data. In fact, only one section
(Block I, Item la) is recommended for review due to low percent members
responding "Yes". Furthermore, 69 EPI items not referenced to the POI had at
least 30 percent of sample members responding "Yes". Examples of tnese unref-
erenced items are included in Table 2, and the complete listing can be found
in Appendix C under "TASKS NOT REFERENCED". These 69 items should be consid-
ered for inclusion into the EP section of the course.

0



TABLE 2

EXAMPLE EPI ITEMS NOT REFERENCED TO POI WITH AT LEAST
30 PERCENT OF DAFSC 30650 MEMBERS RESPONDING YES

PERCENT MEMBERS
TASK NUMBER/TASK TITLE RESPONDING "YES"

A5-06 Do you use crimping tool to repair or make
connections 88

B4-O1 Do you use frequency counters 83
Al-16 Do you troubleshoot circuits to isolate a faulty

relay 78
A5-10 Do you repair or fabricate connectors or cables on

coaxial cables 72
A5-07 Do you use wire wrap tool to make connections 71
A5-09 Do you repair or fabricate connectors or cables on

multiconductor cables 70
Fl-03 Do you troubleshoot to isolate a faulty oscillator

circuit 65
Fl-04 Do you troubleshoot oscillators to circuit level

components 59
Al-19 Do you continuity check relays 58
F2-04 Do you troubleshoot multivibrators to circuit level

components 56
Al-18 Do you perform tasks on contacts, cores, coils,

armatures, or springs 43
Al-25 Do you calibrate or adjust circuits by using

variable inductors 43
Al-32 Do you calibrate or adjust circuits using variable

capacitors 43
CI-06 Do you adjust or align transistor amplifiers 38
G4-03 Do you troubleshoot A/D converter circuits 36
B3-09 Do you use pattern signal generators 33
G3-23 Do you perform tasks on comparators 32

6



0DISCUSSION

ATC Regulation 52-22 provides direct and specific guidance on the use of
occupational survey data in the development of Specialty Training Standards
and centralized training programs; however, the guidelines deal with the use
of task data, not principles data. Concerning electronic principles, the
regulation states only that "EPI studies provide valuable information for
curriculum development or validation in terms of percent members requiring a
range of electronics principles knowledge in the performance of their job."
Though there are no hard and fast rules for using EPI data, training personnel
should consider EPI survey results when developing or refining EP training
program content.

Following is a summary of the Appendices:

Appendix A: 30650 EP data in EPI job inventory order
Appendix B: 30650 EP data matched to Electronic

Fundamentals/Applications (EF/A) STS
Appendix C: 30650 EP data matched to POI L3ABR30630,

dated 22 September 1986

As mentioned throughout this report, the data contained in these appen-
dices show the use of EP data by 30650 personnel, and consequently provide
insight into the EP training needs of airmen in the Electronic Communicaticns
and Cryptographic Equipment Systems specialties (AFSC 306X0).

0
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