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SECTION I

INTRODUCTION

The confusion surrounding the description and usage of individualized
instruction (II) in Navy technical training is of some concern in the Naval
Education and Training Commiand (NAVEDTRACOM). it is difficult to evaluate
the effectiveness/efficiency of II since few Navy courses could be
classified as "pure" (or strictly) II. They do not satisfy the several
criteria which characterize II; namely, release of time constraints, choice
of media, and instruction adapted to skill levels and characteristics of the
learners. Further complication is added by the perceptions of many Navy
personnel that programmied instruction (PI), computer managed instruction
(CMI), and computer aided instruction (CAI) are merely forms of "self-
pacing." In fact, the latter term is often substituted for II. Actually,
self-pacing is only one of several sound instructional elements required for
II. Consequently, there is a need to differentiate between conventional

N instruction (CI) and II in terms of instructional strategy, instructional
delivery, and instructional media and to assess the effectiveness/efficiency
of CI and 11 strategies in various kinds of Navy training.

Several TAEG studies have examined various issues subsumed under II.
An early study (Zajkowski, Heidt, Corey, Mew, and Micheli, 1979) assessed II
in Navy technical training but was limited to enlisted preparatory and to
class "A" schools. Among the study conclusions were the following:

1. Generally, II is as effective as conventional instruction and
frequently reduces training time.

2. The use of various aspects of 11, in particular CMI, CAI, and PI,
is extensive in the military and is increasing in technical training.

3. The Navy is at the forefront of the attempt to increase the
efficiency of technical training through the use of II.

The report also recommiended actions designed to improve the implementation
of 11 in the Navy. Subsequently, the Chief of Naval Education and Training
(CNET) tasked TAEG1 to undertake three of the actions reconmmended in that
report. These were:

* an analysis of the relative effectiveness/efficiency. of II for
different kinds of training tasks and ability levels of trainees

* an assessment of the relative cost benefits of 11 versus CI

* a comprehensive survey of the types and extent of II in use
throughout the Navy.

Three TAEG technical reports (Corey, 1981; Hall and Freda, 1982; and
Freda, Hall, and Ford, 1982) summarize the outcomes of the first two of

1CNET ltr Code N-53 of 11 Feb 1980
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these taskings. Two themes emerged from these studies. The first was that
individualized instruction is just as effective as conventional instruction
for operational jobs. The second was that the individualized curricula
appeared to be more efficient than the conventional fnr the courses
examined, and the curricula were more efficiently manaqed by the ccnmDuter
than by instructors. Another common observation in these reports was that
there were various eanings attached to the concept of II, and that II
apparently incorporates a variety of instructional practices in Navy
training. Based on this finding, the TAEG was tasked 2 to identify and
document the range of instructional activities in courses defined as
"individualized" by the NAVEDTRACOM. The ensuinq report (Evans and Braby,
1983) indicated tiat II in its pure form rarely occurs in Navy traininq and
that effectiveness in courses is mediated more by the extent to which qood
instructional practices are used than by which instructional strategy is
employed (II vs CI).

This present report continues from the previous studies. It presents a
survey of the types and extent of II beinq used in a representative sample
of Navy courses.

PURPOSE

This study cateqorized a sample of Navy courses in terms of comouter
aided instruction, computer managed instruction, and programmed instruction,
and reported the hours spent in various types of courses on direct student-
instructor contact, with hands-on material, and in programmed instruction.

DEFINITIONS

The following definitions, used in this report, are consistent with
those promulgated by CNET (CNETINST 1500.12).

Individualized Instruction (II). An instructional strateqy in which
all learning ac tiies are signed to accommodate individual differences
in background, skill level, aptitudes, and cognitive styles. Individualized
Instruction is characterized by the following attributes:

* releasing of time constraints
* choice of instructional media
• instruction adjusted to skill levels and learner characteristics;

it often employs programmed instruction.

Conventional Instruction (CI). An instructional strateay in which
learning activities are dircteJ toward a normative model of the taroet
population characteristics and usually delivered in a qroup environment. It
is characterized by:

* predetermined group pacinq
* preselected nonvariant media
* predetermined nonvariant instruction.

These characteristics, once established, are employed with all members of
the group.

2CNET ltr Code 02? to CNTECHTRA of 5 Apr 1982
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Programmed Instruction (PI). An instructional format which presents
individualized materials in a sequence of small units each of which requires
an immediate response from the trainee and which also provides the trainee
with immediate knowledge of results.

Programmed Instruction Text. An instructional delivery system which
employs programmed instruction.

Computer Manaaed Instruction (CMI). An instructional management system
in whic a computer is employed to prescribe a series of instructional
materials for individual trainees. Usually associated with II, it may
include the capability for record keeping, testing, counseling, and
selecting various media for the delivery of instruction.

Computer Aided Instruction (CAI). An instructional delivery system in
which a computer system is used to provide instruction and where there is an

*. ongoing interchange of stimulus and reaction between the computer and
trainee. When a CMI capability coexists within the host computer system,
the computer system serves both a media and management function.

SInstructor Manaqed Instruction (IMI). An instructional management
system in which tFe- instructor prescribes a series of instructional
materials for individual trainees. It is usually associated with the
delivery of II and may include the capability for record keeping, testing,
counseling, and selecting various media for the delivery of instruction.

ORGANIZATION OF THE REPORT

In addition to this introductory section, the report contains three
other sections and three appendices. Section II describes the sample
selection, the data collection instrument, and the procedure for data
collection. Section III presents the results of the study. Section IV
contains a discussion of the study findings. Appendix A contains the data
collection instrument used for the study. Appendix B is a list of the
sample of courses examined in the study and their Navy Integrated Traininq
Resources and Administration System (NITRAS) descriptions. Appendix C
contains examples of questionnaire responses for courses examined in the
study.

.4
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SECTION 11

METHOD

SAMPLE SELECTION

A 25 percent random stratified sample (N =623) was selected from 2,491
"A i and "C" School courses. The sampling unit was the NITRAS Course Data
Processing (COP) number.

The 2,491 A and C courses were stratified using Type of Course by
Method of Instruc'ion by DOD Skill Code. For the DOD Skill Code only the

* first digit of the code was used but officer and enlisted codes were kept
distinct. Thus, 17 Skill Codes, 4 Methods of Instruction, and 14 Type of
Course categories were identified. All empty categories were discarded.
Categories with four or more occurrences were separated from those with
three or less. Samples of 25 percent of each category with four or more
occurrences were drawn randomly. The number to sample from each category
was decided as follows:

* divide the number in the category by 4

* if the result is an integer, randomly select that number of
courses from the category; if the number has a decimal, then round
up or down to the nearest integer if the decimal is .75 or .25,
respectively; if the decimal is .5, then round up half the time
and down half the time, again randomly

* take all categories with three or fewer occurrences and combine
them into one category; from that category randomly select 25
percent of the total occurrences, applying the rounding rules
stated above.

*The result was a list of 623 courses that represented the 2,491 A and C
courses without sampling bias.

DATA COLLECTION INSTRUMIENT

A questionnaire approach was selected in order to collect information
on a large number of courses. A draft of the questionnaire was reviewed by
each Assistant Chief of Staff (ACOS) and other staff members at Chief of
Naval Technical Training (CNTECHTRA) and by instructors and the Curriculum
and Instructional Standards Officer at Service School Command, Orlando.
Based on inputs from these reviews, the questionnaire was put in final form.
The questionnaire sent to each course in the sample is shown in appendix A.

PROCEDURE

The questionnaire was mailed to the address for each Course Data
Processing (COP) number in the sample with the request that an instructor of
the course or someone knowledgeable about how the course is conducted

6
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complete the form. The questions asked for the number of hours spent in
particular activities or in using particular materials or equipment. Upon
completion, the questionnaire was returned to the TAEG for data analysis.

DATA PROCESSING AND ANALYSIS

The raw questionnaire data were entered into a computer file and were
processed and analyzed using the statistical software package SPSS (Nie,
Hull, Jenkins, Steinbrener, and Bent, 1975; Hull and Nie, 1981). The
specific procedures used included FREQUENCIES, CROSSTABS, and BREAKDOWN.

7

,~~~ ...': ....... ..... '....... ,...... , : -- .. . .,. :.: ..:_ . ; _



Technical Memorandum 83-7

SECTION III

RESULTS

Of the 623 questionnaires mailed out. 499 (80.1 percent) were returned.
Some of the returned questionnaires were for discontinued courses or courses
that had not started yet. resulting in 445 (71.4 percent) usable
questionnaires. The distribution of the types of courses in the fin.l
sample is shown in table 1.

TABLE 1. TYPES OF COURSES IN THE SAMPLE

SAMPLE

TYPE OF COURSE NUMBER PERCENT*

C7 E-5 and above 5 1.1
C5 Enlisted Medical 1 0.?

C3 Enlisted Communications 6 1.3
C2 Officer 20 4.5
C1 Enlisted 342 76.9

374 84.

A3 Enlisted Communications 5 1.1
A2 Officer 7 1.5
Al Enlisted 33 7.4
AP Enlisted Preparatory 21 4.7
AA Apprenticeship 5 1.i

71 15.

TOTAL 445 99.9

*The percent column total is 99.9 due to rounding error.

The NITRAS classifies courses as "self-paced," "CMI." "self-paced and
CMI," or "group-paced." Table 2 shows how the courses in the sample we-e
classified by NITRAS and how they were described by the questionnaire
respondents. NITRAS classified 7 percent (3.4 percent. 0.2 percent, and 3.4
percent, respectively, for SP, CMI or SP and CMI) of the courses as havinq
"some II." (See appendix B for NITRAS descriptions of each course included
in the sample.) However, the questionnaire results showed that 18.2 percent
of the courses were reported to have some form of individualized instruction
(II). That is, 2.6 times more courses were reported as havinq some form of
II than the NITRAS classification of having some II. Also, of the 31
courses that NITRAS does classify as having some II, 8 courses (25.8
percent) were reported by the Questionnaire respondents as having no II at
all. Of the 414 courses in the present sample classified by NITRAS as

8
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group-paced, 58 (14 percent) were reported by the questionnaire respondents
as having some self-pacing. Clearly, the classification of a course by
method of instruction in NITRAS does not always agree with the perceptions
of individuals who teach the course.

TABLE 2. CROSS TABULATION OF NITRAS AND QUESTIONNAIRE CATEGORIES

NITRAS CATEGORIES

QUESTIONNAIRE SELF- SELF-PACED GROUP BOTH
CATEGORIES PACED CMI AND CMI PACED (SP & GP)

NO II 5 0 3 356 364
(81.8%)

SOME II 10 1 12 58 81
(18.2%)

15 1 15 414 445
(3.4%) (0.2%) (3.4%) (93%) (100%)

The mean responses, in terms of time utilized (in hours), to each item
in the questionnaire are shown in table 3, broken down by NITRAS-classified
method of instruction. (See appendix C for examples of responses to the
questionnaire items for courses examined. 3) The column labeled SP in this
table refers to all three types of courses (self-paced, CMI, and both self-
paced and CMI) classified by NITRAS as self-paced. The column labeled GP
refers to NITRAS-classified group-paced courses, and the column labeled BOTH
reports the means for all courses in the sample. Clearly, courses
classified as self-paced report more hours of self-paced instruction, and
those classified as group-paced report more hours of group-paced
instruction. However, neither NITRAS classification necessarily represents
a pure type; self-paced courses do report some group-paced instruction, and
vice versa.

Self-paced courses use computer-managed instruction, computer-assisted
* instruction and programmed instruction texts to a greater extent than group-

paced courses. Also, these instructional media are used more in theory
portions of self-paced courses than in laboratory portions of self-paced
courses. In general, the use of instructional media is greater in SP
courses than in GP courses.

3Four examples from 445 usable questionnaires are shown in appendix C. A
summary of questionnaire responses for each course examined in the study

. is available from TAEG upon request.

9
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Group-paced courses report more hours of direct indlividual student
contact with an instructor in both the theory and laborato-y portions of a
course. Also, the lab portions of group-paced courses show more hours using
hands-on equipment than do the lab portions of self-paced courses. The use
of hands-on equipment is concentrated in lab portions for both types of
instruction.

The percent of time spent on various instructional activities is shown in
table 4. Courses designated SP reported, on the average, that 63 percent of
the theory portion of the course was self-paced. The lab portions of SP
courses were 72 percent self-paced and 28 percent group-paced. The percent
of time spent on other activities can be determined by inspection of the
table. Generally, courses designated GP reported very low percentaqes of
self-pacing and computer managed instruction. Both types of courses report
about the same percent of time spent on direct individual student contact
with an instructor. SP courses report a much higher percentaqe of time
spent using various instructional media.

The percent of total class time spent using various instructional media
broken down by method of instruction is shown in table 5. Thpse percentaqe-,
are only for those courses that reported some time spent using a particular-
method of instruction in a given part of the course (e.gi., self-paced !ah).
As might be expected, GP courses show a low rate of usaqle of al I these
instructional media except for hands-on equipment in group-paced labs. CA!
is used to some extent but only in those courses that are classified as both
CMI and self-paced. Programmed instruction texts are used in all three

*types of self-paced instruction. The use of hands-on equipment is fairly
widespread in the laboratory portions of all types of instruction.

TABLE 4. PERCENT OF TIME SPENT ON VARIOUS ACTIVITIES
IN LAB AND THEORY PORTIONS OF CLASS

NITRAS METHOD OF INSTRUCTION

SP GP
QUESTIONNAIRE
CLASS ACTIVITIES* THEORY LAB COMBINED THEORY LAB COMBINED

Self-Paced Instruction 63 72 67 2 4 3

Group-Paced Instruction 37 28 33 98 96 97

Self-Paced Instruction Managed
by an Instructor 44 79 61 8 15 11

CMI 30 27 22 3 .3 2

Hours of Direct Individual
Student Contact With Instructor 49 39 44 44 48 46

Instructional Media 59 68 63 31 13 23

*These are from items in the questionnaire (appendix A)

12
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SECTION IV

CONCLUSIONS

The classification of a course as "individualized instruction" is often
"in the eyes of the beholder." The data clearly show that the perceptions
of persons responding to the questionnaire differ from the NITRAS
classification of the courses.

There is, however, internal consistency in the NITRAS. Accordinq to our
questionnaire, NITRAS-classified SP courses have more self-paced
instruction, while NITRAS-classified GP courses have more group-paced

.i instruction. This was true for both theory and lab portions of the courses.

While the NITRAS classifications of method of instruction are generally
accurate, they do not necessarily represent pure types. Courses designated
as group-paced are primarily group-paced but some may have significant
portions of self-paced instruction. Conversely, courses desiQnated as self-
paced are mostly self-paced, but are by no means entirely self-paced. In

general, the NITRAS classifications represent only the predominant method
and do not exclude other methods of instruction. However, in some cases the
NITRAS classification is completely at odds with the reported method of
instruction.

Many courses labeled by NITRAS as SP, CMI, a combination of SP and CM!.
or GP actually were "mixed"; i.e., both SP and GP. This is probably due to
"a pragmatic philosophy within these courses of using instructional
practices which match learning tasks and that a single instructional
strategy will probably not be suitable for all tasks within a given course"
(Evans and Braby, 1983, p. 32).

According to the definition of II presented earlier, II is characterized
by (1) release of time constraints, (2) choice of instructional media, and
(3) instruction adjusted to skill levels and learner characteristics.
However, the study results suggest (as well as actual practice in the
NAVEDTRACOM) that the NITRAS categories of SP, CMI, and a combination of SP
and CMI depend mainly on self-pacing as the distinguishing characteristic of
II.

Some differences exist in instructional techniques between group and
self-paced instruction that may not be due entirely to pacing. For example,
group-paced courses show more direct individual student-instructor contact
while self-paced courses show more use of various instructional media.
Differences in instructional technique that are not tied to pacing could
confuse attempts to determine the effectiveness of one method of instruction
compared to another.

In summary, the present study shows that the NAVEDTRACOM classification
of courses (by NITRAS) does not correspond with the way personnel involved
with the courses view the courses. This is in large measure due to the fact
toat the complexity of the courses cannot be adequately described in the
simple "pure" terms of the NITRAS. Some courses are "mixed": that is, have

14
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some elements of self-pacing and group-pacing. In addition, the NITRAS
categorization of II depends mainly on the feature of self-pacing. To more
adequately describe training courses, it is recommended that the complete

*. definition of II (not merely release of time constraints) be applied.

i1
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* ~CDP_________________

Name of Course

* Name of Person Providing Information________________________

Rating/Rate/Rank_________

Title

AV Phone Number__________

* Please fill in the following blank spaces with the applicable number of hours.

THEORY PORTION LAB PORTION
OF COURSE OF COURSE TOTAL

Self-Paced Group Self-Paced Group COURSE
Instruction Instruction Instruction Instruction

1. How many hours are
there in each portion

- of the course?

2. How many hours are
* spent on self-paced

or individualized
instruction managed
by an instructor?

3. How many hours are
spent in computer
managed instruction
(CMI)?

4. How many hours are
spent in computer
assisted instruc-
tion (CAI)?

5. How many hours are
spent with programmie(
instruction texts?

6. How many hours are
there of direct
individual student
contact with an
instructor?

18
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THEORY PORTION LAB PORTION
OF COURSE OF COURSE TOTAL

Self-Paced Group Self-Paced Group COURSE
Instruction Instruction Instruction Instruction

7. How many hours are
spent using instruc-
tional media such as
programmed texts,
workbooks, audiovisua
equipment, or computer
assisted instruction?

8. How many hours are
spent using hands-on
material such as lab
equipment or simulators?

19

9
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Technical Memorandum 83-7

APPENDIX B

LIST OF COURSES EXAMINED AND THEIR
NITRAS DESCRIPTIONS

,2

20



- . .

Technical Memorandum 83-7

At U(.. CUP L'U.~tL II I MDI uI.H UL si KjvNF TO.LL
01-40 At L 0 GIMtM A(2.4 1)GjAl L 1 LCAI MUD 1

0U', .~.Al L 1 GCA IMUD 4* L.244 Al L 1SLCAT MUD C.
Al f L 1 TA FCNLIGN

L.(X2CAl L 1 W- A 3M/FLSr
Al _ ' LiLU PMT
At L ' 1 CIA ALI" COMM'Y ~4~2!,Al L 1 LTA COM:M IFN'0 i.4 C-4. AI L LT 1LCUM LOUIP FUIN
At L 1 CIA, ALI~ ADAI,
Alt L*IAI- ADAR I. 'I'S,;

0 C.4' AlL 1T L.AD EQUIP FUN

C-01. Al L T M UA!.':IC FLCI IGO Li (I Al L 1UF -;'I- U CLAVU A
At L 1 SOGL 2J F-'A*IP U:I-'AE(.40 4 Al L 1 Qk IA.L*4,'Al C 1 ' UWd" LA F-0ld IGNA' G.11 Al. L; (2M A 4 1*d-

0Al L L 0J1;A
.1 ("~,*Al 4 FIA A

A].p IIT A- 1A) .l; Al L DP fA
At P~. RPJ A

ALl A ( (Al CL
U)A PICA

Al L C. G LAMLCI:ANICALOr, fOA 4 ,4( Al C, L'IMA
1 (Al L Y IJU A

AlL T 'UA
C ~l ~Al L .7 LU A(JL.WJ A At~i L Al M L' MAt.() ..(24c AlI L 1 A17l A AX Al(iJXY1 I.".(2-40 Al 0 1 1 'AVA AG~ Al

(42 ' Al 4 AG Al
(.Y YI C~l,.) I Al U C. AD Al~..111.. C ~8Al L ' C. 1' I 2 AU) FNTRY LEVLGi i JFAt L ' C. 'LAC. AD LN]'RY LLViJI I I C-11i' Al C C. '3 AD IINFFY LLVLC.:; I f -1 G Al L C. H3I~ AD LNIN*'%Y LIZYL

(IY Al L C. 'AW~ AlIX .,!-' Al C C. A!JM (At) MVERGLU
C.rj C.,tX. A Al. L C. 'AU Al1CIL'C.U 11 C041 4 AI L C. MN A0 A I A (lIC-1 Al L i2 (£NLP RM A 'tC IUJ

OY IAAl L , NL S4 1,f 0~ IIL
C- Li NAVAL INTUL %OFTI

*1 21



'TAllF UIC CDP' COUI<SL fit MUDI Ul1(11 L COUL UI11V I*1.1ILL
£Lt£1 I G£011 AL L 14 COMM Ill 1 1 CtN1N
0-1 7A G43') A A2 L 14 ADVANCLO NIJC PWIl
OC, IOA 01"20 AL L 14 S] I SAL t) V0.1

022-/1.0 W7 AL L 1 _ M It. JU VI-/ LAWVL 1
GL2_741 Oi. AL L 1S DGI CUI*

*,* C-.(4 407 AL L 18 1DO0 A8UT_' * E*LND USL
£2082W( 975/ AL L 12 LAG, PI141N

UL £IKYC '8 C 1 L'AG. MAN LNL LWIJ
CDO' GlOON AL! L 14 AMO AC MKID
£2080_ £1£1 A3 r 1I CIiM A
£3082U G:£102 1 A] p 2 CIIl A 1'1P
I0k' JI 201 :; A]3 L 2C'II AC I'USIAN

m)2 A 2 C I' AC2 CLOMMON [L.
3201321 I .£122 A] L .2 C]H AiC HLIJNLW
(I.Q*8 £011" A]3 L a C CUD A NIIASL 11
4C08(. CODL AA L 7 AA ITAININC SFID

-S4208'4 C-3112 AA L 7 AA '11'A IN ING
42082O GOA "I AA L 7 'SA iNA I N IN(; St UD
42082W! (.012i AA L 7 FA IT'A I N ING STUD

* . 4204 £39 AALF A TFRAINING
OtSUQA 2242 AN" 'L 0 'EL/I
00720 £A. AN ' L ' 0 S'2 LNL OAS TM
-"1 . 4 ' (8 Al'" L 0 EJUF NKCNL IN0(UC
0281A (.011' AP 0 1 DL/L. A*
C.2QJ11 CI011 ' AN U 1 O~LL A()
O0 OA C.O1X AP ) I DClL.AX
0243lA ' £021* AN 0 1 BUD/CL AC

£231 £c1 ' Ar 0 ' 1 OLn ASt
(,jm.309 £20 AC' 3 U I L/LAl'
£302)_' £224 AN ' 1 £ L A') NLNVNAY

0280A £24 Ar '01 DlEt

02430A ' £CL(. At' 0 1 DIL LiF N!"

0281A £G..(3 ' AN- 1 DE/L- WM
0,81 A £4271 Al> 0 1 DL/L CM1

AN, ' A C47't- 3 1 DUlL LWS
£20 ' Al' u 1 ULIL-r LW

£C-13 £14 Ar ' U D/L CM'I* AU4UCLK
OLUjI A ' £34' Al*' u 1 ILU SM (S) -(__OY
0 L,81A ' £i0 ' At', U 1 DIiL- LW CI'M
0581A I £3£.'. I Al" 0 ' OElL/ NUN A '5CIL
0280A ' .£16£) ' A'i UL/L.CGM'I> ASPICK

£231 ' 402 Ar' U 1 tAL LUI ALl
£232 £07 Al*' tU 1DlL-FlI RAU ACt

0! 8 1A £411 Al- uj 1 DEL/L-LUF PAD) AVO
£)-U) 412 At* u 1 3DLIL LU' 0TH

0$U1 IA ' £441 AN" 'U 1 D/L-ti (WD) LW
S £22D1 £2142 AN ' UL1D/L GS'M

£2221 ' W22 Ar ' 1Dl/L TM ADYANCL
0284 [ A G I2 AN ' L 1JUU LECt,

22



Technical Memorandum 83-7

S lAtE UC '. CUPI COUPUF'1 TYP I MUDEA IN SILL. CUUL U SIR TO I IlLIL
OLUlA C.UGJ- Al" L S 5 JUNE.; AU CLERICAL
"2.o0A (SJC'Cl AP U S C. PR0' LNG (lA!S MM'
OCAJ1A 4604< I AC L G CJ JU5;U GAS JUN [NG
0 0/Ci:A GOlL Al C 1D ART IUC GL

CIL'J 613 5 ACl AHJN AMU
C.IJ0')i J CL 17 Al' U 0 AFUN AUM

* 630521 C*2l' Ar, 0 0 AWUN AX
CGL0..L.(..-2C AlP 0 0 5Al UN AU

C,30'J4 028V1 IDl P ' ' AVEULN- ALI 1
0'UlIA ,4*70 Al L 0 SEAMAN C/C
OLUOA C. I01 Al' L 4 CL (_Ul INLYUC

!(Y G.:97 AP 4 NUTI MI-
-1s A 044 AD L S AUD I FNTWO

01' .A 1 40'.C IN";T* FIABIJC
(287f - 8429 Cl L 0 INST DAIC
O'JUC0A J2420 C1 L 5 0 5IND INT TCH
013 'l *; 40C,2 C1 L 5 0 5RECR'UIT CO) CUR
05..,I1A 'L'6C4' I Cl L 1I 2M RELPAIR I'ROGRA

I'IU 44 C1 L 1 AN/SR L02
P.17 I"Y 42 C AN/UCC 1 MAINT

ClS I'5C I'D L 1 AN/URT -') MAINT
00*750' 2 191 1 Cl L 5 1COMM [COP CML) MA
6iC, ' J E22..-X C1 L 1 'WNNY 7CMDMA'
OS IA 54A4U Cl L 1 CUUIXS MAINE
05.41 A 4114 cl L 1 AN/SYG NC2 MAINT
Cl5i4 ' C 500Cl L 5 1 5WR1-4 CMtJ MA
C329 409 Cl L 1 LIlIA MM&'TG MAI NT
("DI1. 4 OLOD S C1 L 1 5 S'UN DIG CIJMM E0

86534 1 Cl L 1 !RCVR4CMB MA
C, j V_4 PC':s Cl L 1 ANT/CWKP CME; MA
63220 ' 420c' Cl L I R[ MAINE 1427

0.4 / Ot Cl L I TRY IEC' OhM U4_2
C1 /9/ 1 i' Cl L 1 NUS 14 MAINT

RU82 Cl L I 1 VET CC; RI'T LI/ti
(-U4 fJ8 C1 L 1 P TES 1CC;i 11FF' UlM

(~4 II Cl I L ' 1 5TR I ECC; ('MT IN*IM
('4 1 ' X,) Cl L ' I TEST ECU. ANT S!5 M
14 Ac ( ' Cl I L 1 AN/LIRN. Z 0 MAJN'T

(1) o~y; ' C 'L I SAN/AIX- 70' MAINE
;1 -. ' 41 0 C1 L.. 51P) 1 E C' (fU MA

:11.4 '1. 'Cl '. L I I' 1FA CML) MA
114 (i 01 (71 C I I I+F V, CMLI MA

( 1 ;r:i 5 'I 31 0** IC TACOFI'
'9.01d ,A Cl L 1WL 0- 7 I I T17 fe

* ' 2~4 'C I L 1 SI . P~: M

41 L.V C L 1 AN/S 0-/tV MA.1 N
41.1 ' (21 I ' L I I U2(0 C-C MATNIN

I '/ 4,d I l L ' 1 A/IN';MA INT

23



-'A 1ii 111(C 0O (21: C HaILU iTY M(*I-F I( ILL CLJL"*I'l' 8111 I (I Li
0. 0211 C I L 1 OiLLD I IDFt;' CML:MA

24C 40CU ' Cl L 1. AN/itY"A.MA1
4C 1' 12X Cl I 1 I'Lk E 1 1 111 owIA-IDI

G 1.17 98., Cl L [11

OU I 1A - 40(, C L I AN/ P; LtM
C 1 e :0 (Y., .1 1 AN/SP; 8 MATI

OL8 I1A 40LI0 c 1 L 1 AN/t,;I*"i; 49) MAINNI
O'.,l A I4188 I 1 Cl L 1 AN/S':t; C0F8 MAI NT

ODir 035 I c 1 L . 1 AN/SlI*Y- 1A ITl'h
C.10C-102717 I L 1 Lit 11 r*MM MW 71.

I2t( cC 1CI L 1 ,M 1''-/':4 409/_ 3 0O
(_ (.1,4 ' 4/7 C" V1 I c0 13 I/ MAI NI
01. WA 14C.10 1 c I I L. 1 1 COMP Ml< 47 MOL)8

4LUJ( If cII_ c1 1 1 1. IV ; MIK("h' MA TNV
(1' WA to.017 c I I.. 1 A51\TC I AIIN IC,

* . X) 1 1,4' (2IC. L 1 (GMLS. MH1 f-') M0ii) (I

C I17C L 1 SIIIK;IOC MRI L: t IM
' LY Cl. I ITI MI-N *A../

C.' I381C L TAIMYI'4 41%/S.'
( ( )4(,.,- 11 Ll V V1i

(9~. )4(.7:1Y .cl L I ITO_. 1*1 '1.
C,1 21'_4 L Pl I. 1i C(.: 1457') 0 111W

I0 VVI 1 1i 1t A0588 IlIIM
0075*'0 1 1.41.0 Cl L 1 F<CS. O8* 1 I)CC M/T

00/ 598 . Cl L I Mt IL 1 1 [0
S(-4C-1P) 409K- c I.. IF8

400H C I L 1MTJ
- 233 4(.3k Cl 1 L 1CGNS) IQ SMMC I'l 1

3204.9(1L 1 5111 11 1 Il!
(;.5f4 I 40"Fl cl i 1 IT JOIFNI f.It!

(44:7 41. IN (C Ii 1 MWl [7/4 AL) II:I-?Y
*.47 41 11*1 C I 11 1C 13!/ 0 W Ck'IIM IN

4<: 04 021 C I L 1 MT I70" CONVrIVNO
(.4:,44584 Ci L I1 MI- i : A(:

01 (1W Ii c. 1 ' T 01 T ~i I'll[ 11TO1 11

('1 . 1 II01 411 MR 14 TM
x (I :3 ' (1 c I L :1 TON I MIR 48t- TIM

* (9.. .:j 71(1 I . '1.IlT MRK4' MUIiI'.T M
c/ ' 1 L 1. f300 14 MA IN\ I

4LD-04WJ C 1. L 1 C45:U0AXk MATIN U
'(i' ' Cl L I 'L.IWI'CC MI, I11 MAI

42'.1 'C''I 1t.. 01;h 41I MAI
tc.: I ' )4X C1. L 'I 8.0027'. IAT K1 MATIN]

*(.-!401 ' 418 ' l .1 '. !;iINAI, 01-11' P~

481 ' 448f) cl f 1I 1101'.11 (ML:1 MA

24



Technical Memorandum 83-7

tItAtI C, 'I(2 CtC I Y t I WI)I U 1, 1. [ C20* U3 K11: '1 IILL
(.4( 1 40.i 1: C' L 1 cw!i I3

2>4.:/ 00-I1 1 1.10W(., (I/N/C LLV- P.
:Y 4 040N4C L 1.II(&. IN Ilk% (JIM 1

£38404(X-: (21L I POW00., (ARV A I IFPI
C08 Ii C L I I'C 112 3/ CM

4LPi:I '448/C L 1 LI<\14 CMUJ MA
008 (O;C1 L I [lOH01 CM:'( MA

.*/0 .40 UO C 1 L 1 MK 81I ANAL. MAIN'T
48 C1 L g 1 UGOU/'A I4:AU MA

408 :i 4L41 Ii C 1 WQC CO-A (VP/MAT
6-1:401 814(2.4 -C 1 L 1IUSt ADF' MALNrI

N(.'4./ 040V CI L 1 1''\' W ' ; I..LVIL :3
X) 111'r ClL 'TIMINAL MA1N'I

"',\0 (1I.. 1. IWA'IC LPtA 4V
0 1)8 ' CI L 1 I/') LJMAYN'I'

1414 ClC1 RDO0 MA T N'

G( ','.)0 4)0/1 Cl 1 L 1 UYA8/C.' MAIN'I
0 :4 I Cl I 1 UYIC?;488 11

") 42Y Cl I L I LI 1700 MAIN]I
.)0 440) C I L 1 LI IA IlAWI')W; MYAl N'I

"0401W IL1 L 1 UYI(7 1,1I(."/1l P EF
_~)j 401 X ClL 1 UVA- 4 I.l 1'LAY
Cl. (L 41 (_,Il C 1 0- LU

*1 C./ 0I 1 C I L 1 UYIt I. (NS
U4J' 0411... C1 L 1 11CCS LYLLL :3

*(.24,4: 041W, C1 L 1 02 17i2 ADY MANlYF
(A.'4., 0411 ' L 1 0.5 228 91 MAlNIL
(4L4 :1 '0411 Cl L 1 121.514 MATNJI YIT

.;2 1 041X ' Cl L MSO'.C 114 ALA' N
G4cl- ') ' Di NC1 I U YP I MAJ N'V T'ISN

I0j4,1 C L I AL(CISj COAMP I UND
(.22 4C ' CI 1 ' L ' 1 (2kYP (Wi 1/ N7 AT
8/8. 1 Cl I L 1 *1l1Y 2L( ASPV MAIN]

(.204 ' 41) CI L I ' 'SIAMYALVI' MAI
V,4 tO L 4,/2 , C I L .1 'UYP 8(W N.MAIN'I

30.:40 (l) C 1' L I CkYI ' I 1Y' MAI1U14 1jg c' I I32( I 2H/'!.CMU M

Ij-1 , ) :1LIC Y W40 I* MAN
C48 I L 1 NAIYl IW MAT 33C

(/.'C 1 L I A ILD,;

C1 LI C I 1440CJ21 014 c2
j P, 4 f. II0I.L.UHAN WI'N J/4 Al'

L'P -.4 ' . ,-U 1, L I ' MAkOAN I/N 1
L I41 C.GN/N\AVAJIOU' CON

r(4(lJ)Ct NAN <(I

S 25J



WA~~~-yl. ItC CI ~ C~~~i1 MOIs !,Xit1 L CD *l 4 11 ii It L

423Ccl ! L :101 'I NC CAONY

(.3c C4 PC L ! 1 I f.; IN;1' CLWFV

Q2f/ '042M C 1 L I iS CALIU

(.32 ' 422D4 'cl L '1 I1:101 IAflbo COINY 1

(54' 0425 C L 1 01\1 -J MAiNi

C.L;42;' (Q41-1.: L 1 Ui:N/: I'NAN CtINY

C44 04LUtJ ' 2 C 1 I 'PtICiI. ! lieO I

C. 4, / 4 0-42:Y C I L 11 i/0 CON I i/I1- LIT,-

4'4 7 04',A L M I Mi MA I NiL NANO

(i83/ 04Z ' C L ' 1 !NAY /8I AL:

8815 ' l ' L 1 'SNt.; (G (ML MA

(W4JOA I 4'0£Ci L 1I I tA CCIV Off I

OLAOJA I (8Cl L 2 c12MSl;Y!; Ii 0!

007! .0 50k I L S Nt ANAL VT (U I

00r It*0 ,40P Il L 2 U/i1 l/WV/'/Q/UA(.II

...... 84 (1 L 2 1WLI'< iG CMIU MA
I2 5 -. , Il ' 2' LJI, C. C.ML: MA

1<iL '. 45 2 'ci L I .2 '!.M iLCI I (-';7 CI.
(2,4 '4!: C L 2 U 11 ASCl

o- Oil C 2" ' (1 WLG4(NSA(*. It F CMUMA

X'41 & ~ ' C c ' i2 I 0(; LSATCLIM 'ji N

(,l1( 5/43 ci L 4 DM53'I t ('IA IUNR
(.240 IA. C ' ' 4 1 LOUIC 1/ NAVY

.ii .: lL 4 I iOiLti I*NCl

C£4118 'Z 41',W c CI L 4 ' Li C filt A'- L! PtU

'..411 '' 4,2(X:) cl L '4 1 F*OC Il A-U i2 DML

2..h 210 2 L 4 ' D..IVLJ/ S'L:CDND
L02: 4 1 SCUUA IOjYH/I

4,244'. 28< C 4 ' UADVIJ

F).:A C 4I. I/'C L 4 1MuI(;C NAYViL; 4

F ~ ~ 'I) L 2 4 ' DCU PL N'ID

* 05 F ~ 2 ' L CLOUJP I 1ULIPCITii

002.4 '4 '00X P (Y. F-5 ' PLMIV 'UCAM

'tL A ' 1A 2 L I , 1 iNDI I iitXJ IY

(11)1~ 5.2 ' "!L ! 5 UADVP; t201

4- ' 40C '. L ALIV iNFO SA CC

25,-41.) I 4.1L 'l L IJ ' (DAL CLIN I X I LCI 1

5.114 F' 01 ' Cl ! L PL c. 'iL2I Ik NCCMUL)1 A
4. .V.I 41IJ C 2 L Cl IC I'ACi',(GF

()~j ' 40,4 ' (2 C 1 LYCI(i~C 1)MAIN]'
00/ ~ ~ I , 20. '(1 '(:'C AM'-. W~I,

F, jiu ' I. N C . '[I AN SNSCMI M

0, "0 F1I 1) ' cl ' L . 'mR C. DRL' MAINI

L0 F '/5 A' L 'c NWAM

U, 26



Technical Memorandum 83-7

LJIA1I 1:12' 0UE9'1,jIz I VII' MCAI ' I(LL CUDI. 31 U IO TIILL
141. c L C, GL.NPLC AUC MAINT

UL-IA1 2'1 Cl ' L 'C. AIMS MAINT
4J1 V., I' C. GN AUt CON 3; Lir

C.C~i 4103C L C. I A(, AUC CCtJU 0P1
!j . ~ t J(OJ 44.4 ' Cl ' 1i U IAC ADUCCINUOC"P
Ql-I8A 41-1 Ci I L ' C, LI IA CU-C MAI NE

(4 ! ' 1')L Cl L ' C. 'VALYL MA]
Cl/)! Oill;i L C 'AUXELE MAINE

CIt/ U'0 Cl 'LC AUX ~l'MAN
C1/P:1 ' 0411: Ct L C. V'L*J, MA:?,NT

(1! 04 eM C1 L C. ML /LU 1WI MAIN
O~l 8 ' Cl L C ' LI IA ALA' AIM;: (JELlC

01J( )1A 0,~ UI, I Cl L I . SLU3LC
.LIA1A ' 104 ' Cl L C UN/GM I'.C (/C.41

007 '211 L C. SU/C~NAUX IIW
JI1J354 OVA4( C 1 L C. C.L.1G 02" CL N (JIM

t JLO L. C L C. 118L flU' ICH
1S '14 2f V Jl.. Cl L 'C. ( LIG LICGUN (JIM

OWU,. A '4CL L ', c. UW;G !,01 MAINE
CJ 1C Cl L 'mCASJNDUIJ /81' I CMITA

OLUUA 41 "N C 1 L. C, -F YP I ,,MM I'l: 1
05804 415 CL ' L ' C. 116-G 7 CCL; UPS
06C.A 41111 C1 L ' CFFC HUT PLT MAIN

(J 4 JA C/.Ci L ' C. UA 16V149 t80CM
O' !;A J OX C1 L C. 1fTC'G 7 AUXE-LLCtCYU

138 lL C. NI-i*PU I'.ACIW
Cc18 110Cl L C. NYIL' MECIHANICAL
C.C~Cu , . L ' C. N PPU LAG
CitY!t I'C S LL MUTR R' LWXNUJ

0 01W Cl -'L ' C., LLLC1 CIN*i DLV
C1 L C. ' CYFE IT CI LLLC

00 1j' 1-10' ' '441. ' C' L C, CYIW:C MK ; ML*J MA

It.'~~~~~~~F eC.. . i .. [C ILG MAINI
' .3 1.Cl f I L !13451 WLJINC

-'f t~ :jiIM L l ' NNC WLLLLINC
1A'2 11 ' C L 7 1NLYI UI'IIOlf INSI'

irs.;~ L ' A- CUNIJI INSI'

* 4/'.'K . CI 'CCN ACI\< U1 MAIN]
"'Y'C L j CLC- tILC

C4 Ir- L ' ./' U/LiLAk; I /IUL*CLFkI
.4 ' 4 C 'C8 MS MANAGI MLNfI

4 :: 'I ''L LAU')I 1 /I ) .111(2 I'V
T t. L ' LAPJI...-1 'J';lIlL'U)

27



2 lI iCUUW",L I ''l' MIJOI U 11. L COUL UI1.11 I I I LU
(~~ Ii L.* I* C .. MIN CUMI'LW N1'

L I L
2 0 1 4  1 L I MIN CUMI'LN E

4 /l j . C L' MLN CIMI'UN 11P
IL 4140 ' Cl L 1I MU1D 111<k INSl [N4A
1 4141: cl 'L 1 MUU) lit4 iNUikA

'11 4 41 1~. C L ' I AN/Al>!. 1 10 SA
1 ~ XX ' )0'cl ' L I Al14'i. AU)J( 641 CV

I If, C I AL.( 1 "I ANY 1 C RIG[AN
' '0'' l U I I AI4AlJ) UI /AVE I

'I'cl L I AN/APC &' AUI'

C~ iii'/C AIN 1'1.4 N4ON 1:HAG
1. ' 04 . L I AI'N- .: 1 )FO NAY

L.,' 1 411. C0 1 L 1 APNNt IlAA I

' 21 ' L 'lAI<,N'.,2 VACAN
(.3 1k. 410 : L I I AI'N-1(1 NO ALl

J _,A)' L 1 AN 4 1 NAY QUMP
4i t(0. 4I 21 I U 1I AI'N 1.':HY/NAY

I21 I91C L I AI'N 1(11WV ALI
0.311L WII AUU(- 10 MAG DULC

c'J:i 10 41 G. Cl L 1AN/AP*X (GeA IIFT
4 (:4,)Cl 'L ' 1AN/APX (CA lIE1

k-1114  4104 I C I L I AIIX 7L INADA<%
I(_ (16 C I cl 'L ' 1 APX YL R"ADAR

0211'.~L I'( : AN.'AL07(: T MAI
1, ' LL I cl L ' 1 'AL0lGO CN]M~ltJ

21 ~ dI ' Cl I ANAuJ NLCY LbCC
dl' 480 ! CI L ! 1 'lly WU0J 1

11. JOK Cl 'L I 1 1*T042-/A NTIN*I
421 417!1." Cl 'L ' 1 INL NAY .V INI

(.10 414A ' Il L I AN/ALO liJOC INIL N..
C... 11 'L' D~A Cl . 1 !ANAICJ(4 I AC NE"C
C.2;110. 4Ci'Y Cl L ! 1 ANAIC'NL'4 AC RU
0.2110 -DO Cl L I A_1440 CNIMLA I&1(
G.11* .31 l Cl L U ! 1 AUG 'IOL' ULCLU

C.11 I Vid210 CI L 1 ALR'j0) INUN INI
2.3 1 0V.* (21X C LI INLIIAL ILAl IN

(11 0V( .-i Cl 'L 1 'ANAPCliA NDU tUL]
C.10V L220* cl L 1 ' AUGS1/Y MAC ANUL
02110 I 'V 4"300 Cl 'L 1 'ANAQM1U./ANAQMJO0

021 I10 (40 CIL 1 AN/AYIGI_ NAY CUMP
1 4 '-+.)'Ycl I A/AW iL2YV [LLLM

(.210 4 1Y I Cl ' L I AUAW'7A GCOW I INIl
* 21 AACI I L 1 'LC"C DL'I /t) 1(12U'

4 21 41c iC2 L I APA1CLLA IND INIl
0231 10- 4AL4A Ci L I AP*X7 R AD RLC UN'S
02 1 4001" Cl L 1 !AA1O 'S- MAI /1
C. i110 JC Cl 'L I A AOO iN[ MAI
C.2jll0 4 400H C L I ViAL; WLi' S;YS (IR

28



Technical Memorpndum 83-7

c- :t-3 k I k 1 :..;s "m I l; 1 1 tS-- I 11 SN<.

.]AfI UI :14 C) CUUi!lJI I YlIt MIJI 1-4,11 L CuL ' I tl iJP I I I I LL
1111 42'10 C1 L 1 AGA I/V/ 4/!j INI
JI 11 400H C1 L 1 14£C AV 'LYVI ILCI

1.231I 4001 C L I Al-,Ii IiNI
* ~ 4  4CI(Y) ClL 1 I'JC IUMM/NAV

C. ii.I 400L I l L I ALAflcOY I FLC
1 1 42'44 L ' IJC UPUAlL 1 ORG

11.., 441 C L 1 .AA~l l.C RL*4
400, C1 L 1In" h214/AA INTLR

C~ , 281,C1 L i A1AUL L/(A1U L/W
1.104,JON C1 L I A I AL CIWIM NAY I U

C. JI V 1~ 410 ' Cl L ' API' tX ECV RLUH
£2 I11, (14 Ci L 1A(AI Al*l HEAVING

211 ' 4/01t C1 L 1 APG 1L21. PL*< !511
31 4EC..'' C1 L I AJC/L WLP UYS tgO

GJi11' (00'4 ' C1 L 1I I4 CNI/LCM EYRG
1.11 4.5 ' C1 L I 1 ' 840 AUG88E'( CNI

G11' 43 C1 L 1 1lI4A LLLC[-UN ES
W1.11 10 ' C ' L 1 AL-L WLI 'VU ILCII

C.2DI , ' 4820) C1 L 1 'AL&l3 / ALM1I0'-C
C-31 11, I I 'Y C1 L ' 1 ALMi11Y D IG rLS.;I'
1.311, 244N C1 L ' 1 '( ULII1I RLCUHUL
CI. I11, 414M1 C1 L 1 LA Cdi I CAP COW4
C.31 11 E; 84 (' I C1 L 1 AN/ALM 117 DiGIi
L1J2I111, 2 4J1I C1 L 1 CY!43-ll AVA. CLJNY
1i3O2 J 4l1' '1! L ' 1 'SNJL

12Y2 4080O C1 L 1 'IPN.
(J 41.01 C1 L 1 '5PN44

WO,02 40(1, t C1 L 1 'MAIC COMM NLI-'
1.00 4.1. ' C1 L 1 ITX 4c2 CAICCUAIP
1.03 0iXC1 L 1 IiN 1.3 PAR

C. 11, 0 24415 C1 L 1 'AN/AUlt 12U RADAR1
C.211 J 101- Cl ' 1 AU ML2QI, WIDl ANAJ

C.2 11 1, 4 2.0£ I C I L I I I A171M JI.F MINI- tACE
I41 '1 413C L 1 ' A.M4C-.1 MINI UjACL

12111,! 41.14' C1 L ' 1 'AP0liC. PuP SLU
C. DI1 11 71,11 q C1 L 1 APldI,2. lNDR INT

(111 4.370 ClL 1 AWGX1OA MCI'; IN
(.D2114 4 1C.l C1 L 1 AN/ANG- WA IN MT
-.J1 11 ' 41.W C1 L 1 'F 4J AN/AWO bOA

C-11 11, yt34.) C1 L ! 1 'ANAWG-X1OA MIU'S*L. C
(.111. 88£ I ClL 1I AN/AMG IQA CONTL

1. JI11, 7Wj0 C1 L 1 'f-4 MIE:S( ILL CUINT
Gil3115 Wt I C1 L 1 ANAWMC)J AWGS
C-J1 I 3280) C1 L I AWKi24 (ACNT OUT'
CI11 '30- C1 L I AWML4 ( *'IP TLST*.I
G1.21, '31, CI L 1 U SJ AN/AGSj-1
C. -;111 .30W ' C1 L 1 'ASMITL TU.UT CON4
G_;3I11. ' 41 Er0 C1 L I LiLJIC P4-Li MUN
G j11'. 418/ C1 L 1 L UiLAIA/'IU ORG
I.J I 11, 588 C1 L 1 AN/A'UG 11.CMrru

29



Technical Memorandum 83-7

-CJ..,HA_ :. :::. ::..11 1.L Q,-v."

I C IUtl

,..!. AU ;1iS. , ANALY', I
'411 t1,, ~ .1LLUII< ;A ', I ofU ' !_

u1 I I I D.,,'1 l L..i

, V. o.,. C_ L ' 14A' ., iLC MA t N I

, .. ,M-., ' I. i .t

, ' , ~ 4)J C! I F 'l',lJ'l V i' l I L. i:

S1 J, ~ A CI 't ~ N

mit .- 1 41 i . C, 1 CL 4 N

42":;2 .:.')?l ,c; 1 L . H ' A .tIL,. x' * N I tiL
, ,.' . ' i:,' ' C l. Af M', ;4 .; . I

",' ..'. ... ' t I ( WI :, .., i L !_, I : I'41"

L_,2 ' 15 ;L, C1 . ,l.,A' +A (. ' L_), l l\J.N

1. ' ' ]. ( '} Ci ' . 'I. I f).'414 L i ; c r' i i:)

4i L 140 Il 4
. ,C1 U ;4I A , I ,' t' t fl:

L '' C :.. 'A I' ,

II, .1 _ W A IN 1 1 IN.

c 1. L
I :. IA . ' (I AJ I, ' I 'l-".

: ., ,C i ... , A .' I A l- C I NI

,I , ' I t I I N

L. INI M'

30t

,~~~~ 'A Al I,",, 1 1. At.. 'A ;"r, ' : UN

*.... ... .. ... . .. .. ,,..,,t MA
•~~~~~~~~~~~~~~ P..i' ,",:'(. .I . .1 lA / 4' L,

.... ~~~~ ~ IN : .,,."' , '. I..,., 1,' I I G ! I L ,t . t

(.,...: C I .. u,1. I_ ,, I . - LNI (; I L _,

",.l . , , :" (..! i ... A 4 A .jI;", :A (iJ . .

,'..jl~~~~~~ /' j.,,C .t.,, _ ,I ANI,) I ,"I-Y;

L ' 'P k .' - to AtI il'' I ', , I

30



.j .J .z . . -R

Technical Memorandum 83-7

!,;I (.. 0JitOf (Ct Ijt&: I M' )t(1 I L I CUL ' it.' I I I LL

L31 4(C A;/It A/IC( IN
/4: :1 ("Ii L 1 4 DA I. A/I /I AU NK ;tL

C1 I)0 L .I

1 ( 4-3) C I L .. AJI(t/ A,.N10
tt88 C1 L I ld; ILLC ORG

.31~~ 1...CL '21 L. Ic C2 l~ - I1 1(; :,1I I C
(.124 Cl 'L ' C. I .lD/ C i / IY

-:.V 4.444 1i L C. It4A ADt) ILLC
8118 '444', ' C LC LAAlNUS'

CMi 1/ L C, NUJ ILC I1N iC IAN
Ji 1, 4/111 C I L 'C. Is- All*, C2UN/ll<LS-1

Cl '. A. It C L I (21
.j 1 0W Cl L COM21YM PUINTIUYU-

J~ I4 I 7100V C1 L ' C, A 4 APMAMLNI
ti 1 '/444 ' C1 L C f 4 Alti/WP-:N W2NT

(.311. '8 C1 L ' 2It ASNI\lC2 INilL<'M
CIiL .. ; 21 'L 1Al/I MAIN :I I PNG

4L2 14' ii C 0 "'4 M1(4!' uF&M
4 ~ ~~ ~ t~3' ''3 ' C A!cuMM MAINI 'ILL>

4, j I Cl 1 U W'- MALIN ILNANU.L

QU'tO , 1) l 'I IN'I LIZ4 MINUL COO
L C UJNI<WN ILO

4 4 fl<4 'L AUAC IJAt~i
41 L AS-AC N IbUS*

MO')1 L N'IU.. UPI-'L I'I 4 ' tG
1 (t L.. M'JLL I-LLC I

UC. ' LN I'ACl(AlU OILS-

* 4 1 1. I I li . ' A MAt

0 I i'A I: lATSO

4, I NA 'WAI I' JH [AC/C,

Li I 2 WA Il WPL

I ' LAMI .1 1 MUAAUN

* C. 7.... 81!'.4 I. I NN

Uk 11-1 t.;/

31



Technical Memorandum 83-7

"'3AI4.UIC ' D' COUI<SLt EI'L 'MOLt L ILL COOL it SIf 112( vI LL
4t201; 0-01 ' L L ' 1 2 EEC 7 WLI OH

0VlL 017 0 I2 L IL 5JWji LJLAIlLWLP OF F
LAC.1V:- I 0i: I 02 ' L I 1L2 'TAP lAP OFF AIJY

(AtS 12 ' 2 L ' 2 S WS COUM 04 WLI0
0.40.1%) 4 I1)-'F C2 ' L I 12 SWS3 W-It!, D1- C4
jD 22CC I 024W I G L, L 12 '! ALG I t C/"S OH

CA.I4 ! -1L L ,W"NVO1*CONY
0(0434 t 0201-1 ' Ci2 IL 14 CU; OF'S SI'I/I*INTO

-C.G01 0 01 )4 02. L 14 !COMM F*. LI
- C.... 2 1. 1-' H 02 L 14 'NE'E'UJ.) LIF CI R

OtAO . 0040 01!, ' :2 L 14 [DOW CLI
G031 0f I 020oX 02 L 14 1-[1G ? i:NC 'OFF
C-31110 4 4"D2 02 L 14 'ESWO DH O US'
0610 02A L17 . 2L 14 1 ro 001<2 WRA
C-41G'I 874C.' . L., L I 1 DM21' INE /ANAL
C. 301I8 t20W 02 L 1S CD CIVACT VM (301,
C.410. ' 62 0 L 1;'1 DISAST"AlRE'RL. OFF
,L (41 t 41 J"' 0C ' L 1.3 &1 UADPIS SP
G33 'L 010. 'il 02 L I 1S TRANS MCMI

004 '4404 02 L 12 4001 WFSET
02221 '~ 4413 C2 'L 17 1CINLMA1OPFII
A LO 1224 I 02 L 0 12 NTDS( DATA UTIL
4i2W8/ I 221 i2 L 12 STFA.O WO
4 L0 8'7 ! 7'l.1C CIL L 192 CIC UH10CLR XNT
4LV8f* 900L2 L 1i2 RVPLO CIOWO 1NTLI<M
428 LOL 217112 1 02D P 2 1NON NATO CIXC WO

0303 )0402L I 12 $NU WPN LMP IPhANN
042'00J OV 011 2 L 1 14 'M/SU LNG OFF

42121 30.202 12' J FORt IGNO1I.AUSW

4(25j2 0 100y 02 L 1E2 NEWDz USLIEV CURL
4LY08S 1 *308 CL L 1i2 ICV- NTDS UFIL
0301 ID 0110 ' 2 L 1Z2 0110I*

0.013 SlL0 L 1 11 NWFPN OE'L UPILl
20'32L, 0 92J48 ,4 ' CI L 1 1 CTM GQ 70 MAT
2010 I L..0 C3 D L 1 )'II*<AWH:ATI MAINE
20321- 43i21 C: I L I 1 OM STI<LAMLINLPN

3)21 '401(1:0 L 1 J 1LCI IN'I'LP 11
.3021 80? 2 L I 1 'AN/OVA 7 MAIN]

22W')111 I 2000 ' D L i2 C1l IN] LXN'I
J101- 2 1 0W1 I0 3 L i2 00000 111

220. ~ 44D 0 L i 2 (T Ii NT IILEL
00)-4'.. 21-3, 0D3 L I ( IN CVI(/OVI(3J ['NO\1
0,20O18 2U6 C!) L 4 . JLC OF'LP TLCI I
C. L331 30I.C70 1 7 f E., 1 [01<1 MR 4C. TLG
32031) 'i 440,2 C 7 L Z2 Ci UP MIL OOJPvlW
0010,2 O2LcI ' C7 L ' i2 ' W ADVANCLO O'
42 144 ' 22R C/ L I 0 3M SN'S _ COH

.021 '4004A CF L C. 'CM-i,

32



Technical Memorandum 83-7

tAli UXO CUP C(UUNS*LIFYI' MOL (IL CUUL U3 lURT I ILL
069 (I 1LAX C ~7 'L .7 UU-

t IW( AC.LX ' C7 L 7 LUJ J

-,4C.!)7 3 4111 C7 L 1 -UC'7
0)0 00C7 L C. AML- C'(

Cdi 0'24C I C;7 L I HARPOON IAM UFF
I21 024G ! C7 L 1RUNK NW XII AIMS

($11 0 4 1. C7 L I ! -RGNI" OMLGA UPS
01 ' 0240 C7 1 IC\:NF* W 4N i2 MA!Il

0-31 11 024U C L 1RSNF- WH19 LEV II
dIi 0X24Y C'7 L 1 MI-CO) L-CS LEV I

(Ji 11 020,!(2 C7 L I UON4SULLVI11
uWll 020 C7 L 1 RSNV WACi2A MA II

0.],111 020( Cl Y L 1 RSNF* MRY0- LEV 11

041i11 02!00 C7 L2 1 RS NL SPSSI MA II
021i 11 OL W" C;' L 1 RN~ STANT (MOO)
02J111 428C7 L 1 AN/ULQJC IAN/UPS

01111 420"C4 CU L2 R0 NV CAL, LEV II
311 4272 C7 L2 1 HO' MHS2e (2EV I I

C.D11I1 420 U L2 1 I0W MA IN! (2EV I
0-3111 8C.1, e 07 L (2. RS- NF I'LI INUCJC

0-31 11 ' 8021 C7 L (, 0 RSNF* ONTL ['NE'\'
0.21 11 2' . Uc CL (2 0 NN MTU DIESEL

C 7 (2 0t" 'SN NIL LA'Sj CJ

33



Technical Memorandum 83-7

APPENDIX C

FOUR EXAMPLES OF QUESTIONNAIRE RESPONSES FOR COURSES EXAMINED
4

-

4summary of questionnaire responses for each course examined in the study
* is available from TAEG upon request.

-I3

4do

p34

--,,

- . . . - ----
S S-t

t. -"U. -



Technical Memorandum 83-7

------------------------------------------------------------------- I
R pCO 0 NUvSSc --- 003 > TMHCRY I LA B
c:P --- 44L 13SL=-P3C0E! GCu' !SEL=-DAE42! GCUD i TOTAL!
TY E', - INSTP.CTZSj -> L - -- -.-.............------------------------------- - - - ---- -
TY0= -i :SuS --- > C1 1 0 C0CC 0 327 I CC 2 0713 I 1240 I
SK:LL :C:S --- 101 2 C 0000 ! 0070 I 0002 I 0100 I 01'0

3 0 000. ! 000 2 009 I 020

• 5 .I 0C% . 000'0 I 0000 . 000O0 i 0000.

.- 0 000 CC'S , I 0000 I 0100 I 0170D7 I 0 I C0 2 00 0 I3 000. .. . ^, .11 C 3i

00CC I 0050 0C, 1 663 0713

- - - - - - - -------------------------------------------------------I

------------------------------------------------------------------- I
RzOccO NUMSR --; 36 i T 14 QY I LA,

.. CO -- 6262 !S=L'-'AOSO! 0h0 !SL9-ACD! ;OUD TCTAL!
TYPE Cc :NST:UCTICN ---> ? I------....-+--------------------------- ------------ ------- +
TYPE O

= 
C0USu -- > I ^ I 0113 ,0000 ! 2311 I 3006 I 0130 !

5<ILL COOS -- > 51 I 2 0113 I 02 I 011 C 0C6 I 2130
I I 0 11^ 00D 0011 130

1. 4 I 006 I 000 I 00Z1 1 030 C C? .
13 ! S305 I 0020 G 0000 00 0 0059
- 1 0113 00C0 C 0011 I 00 I 0124 1

-I 11 I 0006 0 0123
0 000 1 00C6 0017'

-4. ----------------------------------------------------------------------------- I

-SCOO; NUM Eq -- OC7 I TsEQRY I L A A
k' C D 2- 213 !SELF'=-DICE2 SROU-' !SELr-OACED! G;CUD ! OTIL

, 
.

T TYPE O
= 

INSTRUCTION -- ;t C ------------------ -..- - -. . - -- ..---------- - - -------
" TY'E O= CO'JFSE -- A: I 1 I 304 4 0000 I 0 5 00c1 0C5

".* SKILL COS -- > 000 I 2 0000 I 0000 I 0C05 I 0001 2 006
3 034 1 3003 000 3000 3349 I

14! C0 2C00 I 0I2S ) 0000 10000!
n * 0 0 0,90 0000 I 0049

' 0 3000 ' 0005 00 0 !00
I I 0.09 I 3300 I 0035 1 0000 ' 0054
I oo' 02 0 200 00'5 ! 3000 3OO

- ----- ----------------------------------------------------

RSOOR: NU43S2 ->00 c TI- SPR Y LAB
.0P -- >6221 ISEL:-'ACS=! GROUP ISLc-PACEO! GROUP I TOTAL!
TYPE Cm INSTPUCTION -- > S --- ----------------------------------------------- -
TYPE O

= 
COUPSE -- AP I I I 0000 I 004? 1 0000 I 0305 I 2054 1

SKILL COOS -- > c 0 2 I 0000 I 0004 I 0000 1 0005 1 009 I

.. ....0.00 00. . . ... 000 C 0 .
4 I 008 0000 9I 00 I C 0000 I 0000 0

"I 004010 0000 ;00 0000 00 '0049!

16 0 00 0000 I 0000 1000 000
- 7 I O04 I 00CC i 0005 I C0C0 I 0054 5

000' 0C0 0005 0 : 009
------------------------------------------------------------------------

35

-" " " - ' "ttfl. .; . .. ... ... . ,-, ,:, - - --" " " - . . "t ". - . - - -- . - "., . .., ---." . * ., A-.



Si

Technical Memorandum 83-7

DISTRIBUTION LIST

Navy

OASN (M&RA)
CNO (OP-115, OP-987H, OP-987, OP-11, OP-12)
ONR (442 (3 copies), 270)
CNM (MAT-0722)
CNET (01, OOA, N-21, N-233 (Dr. Perry), OOA2)
CNAVRES (02)
COMNAVAIRSYSCOM (03, 340F, 413E)
CNTECHTRf. (016, N-6)
CNATRA (Library (2 copies))
COMTRALANT (00)

* COMTRALANT (2 copies)
COMTRALANT (Educational Advisor)
COMTRAPAC (2 copies)

* CO NAVPERSRANDCEN (Library (4 copies))
Superintendent NAVPGSCOL (2124, 32)
Superintendent Naval Academy Annapolis (Chairman, Behavioral Science Dept.)
CO NAVEDTRAPRODEVCEN (Technical Library (2 copies), PDM)
CO NAVEDTRASUPPCENLANT (N-3 (2 copies))
CO NAVEDTRASUPPCENPAC (5 copies)
CO NAVAEROMEDRSCHLAB (Chief Aviation Psych. Div.)

. CO FLECOMBATRACENPAC
CO FLECOMBATRACENLANT
CO NAMTRAGRU
CO NAVTECHTRACEN Corry Station (101B, 3330, Cryptologic Training Department)
CO NAVTRAEQUIPCEN (TIC, N-OOl, N-002, N-09)

'- Center for Naval Analyses
OIC NODAC (2)
CO TRITRAFAC (2 copies)
CO NAVSUBTRACENPAC (2 copies)
CO FLEASWTRACENPAC
CO FLEASWTRACENLANT
CO NAVSUBSCOL NLON (Code 0110)
CO NAVTECHTRACEN Treasure Island (Technical Library)
DIR NAVEDTRAPRODEVCENDET Memphis
CO NAVTECHTRACEN Meridian

.- COMFLETRAGRU Pearl Harbor
* DIR NAVEDTRAPRODEVCENDET Meridian

CNET Liaison Officer, Williams Air Force Base
DIR NAVEDTRAPRODEVCENDET GLAKES
CISO, SERVSCOLCOM GLAKES
CISO, NTTC Meridian
CO NAVAEROSPMEDINST (Code 13, Code 11)
CU FLETRACEN, Mayport
CO FLETRACEN, San Diego

"' CO FLETRACEN, Norfolk
CO FLEMINEWARTRACEN

(Page 1 of 2)



.. -

DISTRIBUTION LIST (continued)

Air Force

Headquarters, Air Training Command (XPTD, XPTlA) Randoloh Air Force Base
Air Force Human Resources Laboratory, Brooks Air Force Base (2 copies)
Air Force Human Resources Laboratory (Library), Lowry Air Force Base
Air Force Office of Scientific Research/NL
Headquarters Tactical Air Command (DOOS), Langley Air Force Base
AFMTC/XR, Lackland Air Force Base
Headquarters 34 TATG/IDM, Little Rock Air Force Base
Headquarters MAC/DOT, Scott Air Force Base
4235 Strategic Training Squadron, Carswell Air Force Base

Army

Commandant, TRADOC (Technical Library)
ARI (Technical Director, PERI-SM, PERI-IC, Library (2 copies))
ARI Field Unit - Fort Leavenworth
ARI (Reference Service)
ARI Field Unit - Fort Knox (PERI-IK)
COM USA Armament Materiel Readiness Command (DRSAR-MAS)
COMDT, USAIPRM (ATSG-DT-R)

Coast Guard

Commandant, Coast Guard Headquarters (G-P-l/2/42, GRT/54)

Marine Coris

CMC (OT)
CGMCDEC
Director, Marine Corps Institute
CO MARCORCOMMELECSCOL

Other

Military Assistant for Human Resources, OUS[R&E, Pentagi.,
Institute for Defense Analyses
COM National Cryptologic School (Code E-2)
Old Dominion University

-" Information Exchanges

DTIC (12 copics)
DLSIE
Executive Editor, Psychological Abstracts, American Psychological Association
ERIC Processing and Reference Facility, Bethesda, MD (2 copies)

(Page 2 of 2)

. . .. . . . . * *_: -.. _. / . .* . . .,f-l - -- - "I



$e4

u*

24i

I IA

044


