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I. INTRODUCTION

A. Report Organization

This report is Volume 1 of Part II to Selecting Presentation Modes

According to Personnel Characteristics and the Nature of Job Tasks.

Entitled Personnel Characteristics, Part II contains two volumes:

j AON® 97¢ Ao4l Y42 3
Summary and Analysis (Vol. 1) and Data Tables (Vol. 2). The other parts
AO3Y 511 .

of the study named above are: Job Tasks (Part I); Presentation Modes
& o

(Part III); and Conceptual Model (Part IV). The total study develops a

model for selecting technical information presentation modes according to
Navy personnel characteristics and the nature of technical job tasks.
Volume 1 of Part II is divided into three main sections: Introduc-
tion, Findings, and Conclusions. The Introduction describes the back-
ground of the Navy Technical Information Presentation Program (NTIPP) and

the purpose of the research on job tasks, personnel characteristics, and

~

presentation modes. This section also describes the personnel character-
isties, data sources, and ratings involved in the report.

The Findings are arranged by total enlisted personnel, enlisted
accessions, and occupation groups/ratings. Demographic, aptitude, and
educational information are reported for each of these three subsections,
and enlistment information is reported for the subsection on occupation
groups/ratings. Enlistments by mental group categories are reported for

ratings only, because such data for occupation groups were not available.




In the Conclusions section, a number of deductions and inferences
are stated based on trends between 1972 and 1976 with respect to age, | §

sex, race, manning, education, aptitude, and enlistments in the Navy.

B. Background

Complaints from many Navy activities have indicated that a signifi-

cant number of Navy technical manuals (TMs) are defective. One major

defect in many TMs has been the poor quality of presentation modesl for
transmitting information essential to the performance of operator and
maintenance tasks. A common criticism is that many TMs are difficult to
use. Writing levels are not matched to user abilities; there is an in-
adequate balance among '"what to do," "how to do," and "why"; and formats
are not standardized. ©Such defective TMs can have an adverse effect on
Fleet operational readiness if these TMs are critical to the satisfactory
performance of certain operation and maintenance tasks. The Navy Techni-
cal Information Presentation Program (NTIPP) was created and funded as a
major effort to find solutions to these problems.

A major assumption behind any endeavor to improve the kinds of de-
fects described above is that there is a causal relationship between TM
quality and user performance. That is, it is assumed that the capability
of maintenance technicians to perform troubleshooting tasks on a piece of
hardware, for example, is dependent in part upon the capacity of the re-
lated technical manual to present troubleshooting procedures in a manner

wvhich is comprehensible to the technician.

Lror purposes of this research, the term "presentation mode" refers .
to any visuel format used to transmit technical information to a technician.




This aspect of the TM question thus represents a technical informa-

tion presentation problem. Specifically, a mismatch between the informa-

tion vehicle (the TM) and the information user (the technician) results
in unsatisfactory operation/maintenance performance -- either from the
ﬂ technician's misunderstanding or non-use of the TM. |
The research described by this report employs instructional design

concepts in dealing with the TM question, an approach which assumes that

a T™ is, in a broad sense, an instructional or learning vehicle. The
following premise is adopted: If "learner" (technician) characteristics
can be better matched with the "learning vehicle" through which informa-
tion is presented (the TM), "learning" (operator and maintenance per-
formance) will be more effective.

The instructional design concept which is most compatible with both
current Navy Training philosophy and contemporary practices in the voca-
tional training community is Instructional Systems Development (ISD).l
In its most simple form, an ISD approach defines learning in terms of
observable performances, and attempts to focus on the congruity among the
three major components of any learning process: the learner, the re-
quired learning performance, and the learning vehicle. The learning
process may be described in terms of the three components: (1) Salient
characteristics of the learner (ability, learning style, etc.) are matched

with (2) the required learning as defined by precise descriptions of the

lSee Interservice Procedures for Instructional Systems Development.
NAVEDTRA 106A. August 1975.

-




cognitive/motor behaviors desired, and finally (3) the learning vehicle
(which may be either an intricate instructional strategy or a more simpli-
fied medium/format combination for presenting information) is selected
which is most suited to "1" in accomplishing "2." This requires that
there be congruity among the three components, and instructional design
concepts are important tools in producing a valid relationship among

them.

In summation, the information presentation problems associated with
many TMs seem to lend themselves to the ISD approach. Viewed in that way,
appropriate portions of a TM can be thought of as "learning" vehicles for
eliciting the cognitive/motor responses desired for operator or main-

tenance job tasks.

C. Purpose

The overall purpose of this study is to investigate a relationship
among Navy personnel characteristics, job tasks, and technical informa-
tion presentation modes. Success in such an investigatioé would provide
a basis for selecting presentation modes appropriate to the nature of job
tasks and variations in characteristics of job task performers.

The research of this project involves four principal endeavors as
follows:

1. Generic Job Tasks: The identification of those categories of

Job tasks, which are common to all or most of the technical Navy ratings,
and which usually require technical data presentation for their perfor-

mance.

P




2. Personnel Characteristics: The identification of trends and

variations in the aptitudes of Navy enlisted personnel differentiated by
Navy occupation specialties (occupation groups/ratings) and by pay grades.

3. Presentation Modes: The identification of a useful inventory of

visual formats for presenting technical information.

L, Decision-making Model: The development, from 1, 2, and 3 above,

of a conceptual model for selecting presentation modes according to per-
sonnel characteristics and job task categories.

The following information will be developed: (1) descriptions of
general job task categories requiring technical data; (2) characteristics
of personnel related to performance; and (3) an inventory of presentation
modes distinguished by various format combinations. An analysis of inter-
relationships among these three components is intended to result in the
develorment of a model for selecting presentation modes appropriate to
differences‘in Jjob tasks and personnel. Hypotheses concerning interre-
lationships among the three components from findings and theories en-
countered in analyzing each component represent the final product of this
project. An example of such a hypothesis is: A Navy technician with
"personnel characteristic" A should be able to perform "Jjob tasks" 1, 2,
and 3 when technical data are presented through "presentation modes" I
and II. The aggregate of hypotheses could conceivably be seen in terms
of a three-dimensional structure (personnel characteristics, job tasks,
presentation modes) in which each cubical cell could be associated with
a level of match/mismatch among the three components. Figure 1 is a

graphic illustration of such a structure.
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D. Personnel Characteristics Description

Objective

The chief objective of the research on enlisted personnel character-
istics was to make reasonably detailed assessments of the mental capabili-
ties of sailors in today's highly technical Navy. In making decisions
regarding the selection of the most appropriate modes for presenting tech-
nical data for technical job tasks, it is first necessary to have fairly
accurate information about the potential of technicians. Predictably,
one major indicator of that potential is the mental aptitudes and educa-
tional background of personnel initially electing to join, and later de-

ciding to reenlist in, the Navy.

Data Source: Enlisted Master Tapes

The main source of data for this study was the Enlisted Master Tapes
(EMT). Developed and maintained by the Chief of Naval Personnel, the
EMT's contain perscnal and career information for each enlisted man on
active duty in the Navy. Among the information recorded on the EMI''s are:
date of birth, sex, race, home address, civilian education, enlistment
date(s), rate, aptitude scores, Navy schooling, military assignments,
etc. Computer printout reports of some data from the EMI's are produced
regularly by the Chief of Naval Personnel to examine personnel quality
and strengths in the Navy.l In addition to producing these routine re-

ports, the Chief of Naval Personnel occasionally approves specific re-

lFor example, Navy Military Personnel Statistics, NAVPERS 15658 is

published quarterly, as well as annually, to report information about
strengths, accessions, attritions, enlistments, reenlistments, etc. in the

Navy.
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quests from Navy activities for access to certain EMT data, and in such
cases a special computer program is written to extract the data required.1

In regard to this study, four kinds of data were extracted from the
EMT's for each of the years 1972 through 1976.2

1. Demographic Factors: Counts by age, sex, and race.

2. Aptitude Factors: Scores on Navy aptitude tests and distribu-

tion of personnel by mental group categories.

3. Educational Factors: Number of degrees3 obtained and years of

civilian schooling completed.

4. Enlistment Factors: Number of personnel in first, second, etc.

enlistment.

Although much of an earlier reporth on Navy personnel characteristics
had pertained to the total enlisted community, few breakouts of informa-
tion by occupational specialty and pay grade were included. The present
study reports the four types of factors listed above according to Navy
occupation groups, ratings, and certain pay grade clusters. Based on

trends in the five most recent years (1972-76), the report makes appro-

lspecial printouts of EMT data were provided by the Chief of Naval
Personnel for NTIPP from a computer program developed jointly by NTIPP and
Bureau of Naval Personnel workers. The printouts are identified as
follows: MAPMIS 5314-9519 and MAPMIS 5314-9520, EOT Support for the
David W. Taylor Research and Development Center.

2Data reported in this study are for the end-of-the-fiscal-year
(30 June) unless otherwise indicated.
3The term "degree" normally refers to a post-secondary school diploma.
Because of the Navy's broader use of the term, in this study a high school
diploma is also included in the category of "degree."

l‘Thomza.s E. Powers, Navy Enlisted Personnel Characteristics - Pre-
liminary Analysis, 2062 FD 98. ManTech Corporation of New Jersey, 30
June 1976. 5




priate projections for the future.

Navy Occupation Groups and Ratings

Table 1 lists Navy ratings by Navy occupation groups, all of which
are treated in this report. 1In an effort to provide as definitive infor-
mation as possible, a rating (e.g., GM) is divided into subspecialties
where this is appropriate (e.g., GMM, GMI', GMG) throughout the analysis.

The Navy aptitude test scores used in this research are for the
Basic Test Battery (BTB) and the Armed Services Vocational Aptitude
Battery (ASVAB). For many years, the Navy's principal indicator of a
sailor's mental potential was his scores on the BTB, particularly scores
on three subtests: General Classification Test (GCT), Arithmetic Reason-
ing (ARI), and Mechanical Comprehension (MECH). The BTB was replaced by
the ASVAB as the means for screening and classifying recruits in January,
1976. Personnel presently inducted into the Navy are tested by ASVAB
inventories. Some ASVAB subtests correspond closely in description to
subtests on the BTB, while other ASVAB subtests involve new concepts in
personnel classification. BTB and ASVAB subtests which reportedly

measure similar aptitudes are:

ARMED SERVICES VOCATIONAL
RASIC TEST BATTERY (BTB) APTITUDE BATTERY (ASVAB)

General Classification Test (GCT) Word Knowledge (WK)
Arithmetic Reasoning (ARI) Arithmetic Reasoning (AR)

Mechanical Comprehension (MECH) Mechanical Comprehension (MC)

Clerical (CLER) or Coding Speed Numerical Operations (NO) and
Test (CST) Attention to Detail (AD)

Shop Practices (SHOP) Shop Information (ST)

Electronics Technician Selection Electronics Information (EI), and
Test (ETST) Mathematics Knowledge (MK), and
General Science (GS)
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Rating Abbrev.

TABLE 1

NAVY RATINGS AND OCCUPATION GROUPS

Group I - Deck

BM
MA
QM
SM
0s
EW
ST
STG
STS
oT

Rating Description

Boatswain's Mate
Master—-At-Arms

Quartermaster

Signalman

Operations Specialist
Electronic Warfare Technician
Sonar Technician

Sonar Technician (Surface)
Sonar Technician (Submarine)
Oceanographic Technician

Group II - Ordnance

™
GM
GMM
GMT
GMG
FT
FTG
FTM
FTB
MT
MN

Torpedoman's Mate

Gunner's Mate

Gunner's Mate Missiles

Gunner's Mate Technician

Gunner's Mate Guns

Fire Control Technician

Fire Control Technician Guns

Fire Control Technician Surface Missile
Fire Control Technician Ballistic Missile
Guided Missileman

Mineman

Group III - Electronics

ET
ETN
ETR
DS

Electronic Technician

Electronic Technician Communications
Electronic Technician Radar

Data Systems Technician

Group IV - Precision Equipment

PI
M
oM

Precision Instrumentman
Instrumentman
Opticalman
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TABLE 1 (cont'd)

NAVY RATINGS AND OCCUPATION GROUPS

Rating Abbrev. Rating Description

Group V - Administrative and Clerical

NC Navy Counselor

RM Radioman

CTT Cryptologic Technician (Technical Branch)
CTA Cryptologic Technician (Administrative Branch)
CIM - Cryptologic Technician (Maintenance Branch)
CTO Cryptologic Technician (Communications Branch)
CTR Cryptologic Technician (Collection Branch)
CTI Cryptologic Technician (Interpretive Branch)
YN Yeoman

LN Legalman

PN Personnelman

DP Data Processing Technician

SK Storekeeper

DK Disbursing Clerk

1S Mess Management Specialist

cS Commissaryman

SD Steward

SH Ship's Serviceman

JOo Journalist

PC Postal Clerk

IS Intelligence Specialist

Group VI - Miscellaneous

LI Lithographer

DM Illustrator Draftsman
MU Musician

SN Seaman (Apprenticeship)

Group VII - Engineering and Hull

MM Machinist's Mate
EN Engineman
MR Machinery Repairman
BT Boiler Technician
BR Boilermaker
EM Electrician's Mate
IC Interior Communications Electrician
HT Hull Technician
Tl
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TABLE 1 (cont'd)

NAVY RATINGS AND OCCUPATION GROUPS

Rating Abbrev. Rating Description

Group VII - Engineering and Hull (cont'd)

PM Patternmaker
ML Molder
FN Fireman (Apprenticeship)

Group VIII - Construction

CU Construction Man

EA Engineering Aide

CE Construction Electrician

EQ Equipmentman

EO Equipment Operator ;
CM Construction Mechanic .
BU Builder :;
SW Steelworker E
UT Utilities Man ]
CN Constructionman (Apprenticeship)

Group IX - Aviation

AF Aircraft Maintenance Technician
AV Avionics Technician
AD Aviation Machinist's Mate
ADR Aviation Machinist's Mate -
Reciprocating Engines
ADJ Aviation Machinist's Mate - Jet Engines
AT Aviation Electronics Technician
AX Aviation Antisubmarine Warfare Technician
AW Aviation Antisubmarine Warfare Operator
AO Aviation Ordnanceman
AQ Aviation Fire Control Technician
AC Air Controlman
AB Aviation Boatswain's Mate
ABE Aviation Boatswain's Mate - Launch & Recovery
ABF Aviation Boatswain's Mate - Fuel Handling
ABH Aviation Boatswain's Mate - Aircraft Handling
AE Aviation Electrician's Mate
AM Aviation Structural Mechanic .
AMS Aviation Structural Mechanic - Structures
AMH Aviation Structural Mechanic - Hydraulics

12




TABLE 1 (cont'd)

NAVY RATINGS AND OCCUPATION GROUPS

Rating Abbrev.

Rating Description

Group IX - Aviation (cont'd)

Structural Mechanic -
safety Equipment

Aircrew Survival Equipmentman
Aerographer's Mate

Deviceman

Storekeeper

Maintenance Administrationman
Support Equipment Technician
Support Equipment Technician -
Electrical

Support Equipment Technician -
Hydraulic/Structures

Support Equipment Technician -
Mechanical

Photographer's Mate
Photographic Intelligenceman
Airman (Apprenticeship)

Corpsman

Dental Technician

AME Aviation
PR
AG
TD Training
AK Aviation
AZ Aviation
AS Aviation
ASE Aviation
ASH Aviation
ASM Aviation
PH
ET
AN
Group X - Medical
HM Hospital
Group XI - Dental
DT
Note:

The CS and SD ratings were absorbed by the MS rating in 1975.

The PT rating was

absorbed by the IS rating in 1976.
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Three other ASVAR subtests are General Information (GI), Space Per-
ception (SP), and Automotive Information (AI).

Since mental group figures are reported in this research, it is
important to understand the derivation and any shortcomings of the mental
group categories. Three subtests from the BTB and ASVAB inventories are
used to place a sailor in one of five mental group categories (I, II, III,
IV, V). Mental Group T is highest, and Mental Group V, the lowest, with
Mental Grouns I, II, and Upper III defining the range into which a re-
cruit's scores must fall to be eligible for a Navy occupational school.
Personnel in these groups are therefore commonly referred to as "school
eligibles." General rceaquirements for school eligibility are described in
Appendix A, and aptitude criteria for particular Navy schools are given
in Appendix B.

Personnel presently on active duty have been given a mental group
designation according to one of three methods:

1. A formula which, according to the Bureau of Naval Personnel, was

used to convert a GCT into a mental group category. (Usually per-

sonnel inducted prior to 1964.)

2. GCT + ARI + MECH (a G+A+M or GAM score from the BTB) which is

converted to an AFQT (Armed Forces Qualification Test) percentile

score. The AFQT percentile score determines a sailor's mental

group category. (Usually personnel inducted between 1964 and 1975.)

3. WK + AR + SP from the new ASVAB which, like the GAM from a BTB,

is converted to an AFQT percentile score. Again, the AFQT percentile

score determines mental group. (Usually personnel inducted after

1 January 1976.)

Tables for converting raw scores on BTB and ASVAB subtests into
equivalent AFQT percentile scores and mental group categories are con-

tained in Appendices C, D, and E. The AFQT percentile ranges which define

mental groups for both the BTB and ASVAB subtests are:

1k




Mental Group AFQT

Category Percentile Score
I 93-99
II 65-92
Upper III Lo-6k
Lower IIT 31-48
Iv 10-30
\'A 9-below

The major shortcoming of the Navy's mental group classification sys-

tem is that three different formulas have been employed over the years to

calculate mental group categories. As noted, the formula employed has

depended upon a sailor's date of entry into the Navy. Thus, with three

means for placing a person in a mental group, mental group figures cannot

be considered 100% reliable. Their main value in this research is that

they indicate trends, distributions, and comparisons rather than represent

infallible indices of mental capability. Although five categories are de-

fined above, Mental Group V is virbually non-existent, with less than a

dozen known enlisted personnel presently falling into that category.

Seven characteristics are analyzed in Volume 1 of this report of

Personnel Characteristics. The raw data for each characteristic are pre-

sented by occupation groups and ratings in Volume 2. The seven charac-

teristics are:

~_NO\NWVFWwWMnN

Age, Sex, Race

Aptitude Test Scores

Mental Group Categories

Educational Degrees

Years of Education

Enlistments

Mental Group Categories by Enlistments

A first enlistment is usually for four-to-six years. Each reen-
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listment can wary in length, usually from two to six years. In calcu-
lating data for "Mental Group Categories by Enlistments," two character-
istics are combined to show the percent of those in each mental group

category who are in their first, second, and third (or higher) enlistment.

E. Explanations

Complete, Known, and Unknown Figures

Counts, percentages and scores for each rating and occupation group
are based on known figures. '"Unknowns" occur in cases in which the En-
listed Master Tape maintained by the Bureau of Naval Personnel did not
contain a piece of information (e.g., BTB scores) for some numbers of per-
sonnel. In most instances (e.g., virtually every table for Age, Sex, and

Race), complete and known figures are identical. Percentages calculated

from known counts (e.g., Mental Group categories) are considered to be
representative of complete counts because the known counts represent an
extremely high fraction of the complete counts and because there is nothing

unusual about the unknown group.

Average Test Scores

The count shown for each pay grade and year for the years 1972-T76, is
the complete count of personnel in that pay grade category for that year.
In many cases, however, the number used to compute average scores is con-
siderably less than the complete number because of unknowns. Since there
is nothing unusual about those personnel for whom test scores are omitted
on the Enlisted Master Tape, it is likely that even a small count is suffi-

ciently random in nature to yield a valid average test score for a group b

16




of personnel. Nevertheless, in the interest of accuracy, average test
scores have been left out of tables when the number which would be used (

to calculate the average is less than 25% of the complete count. ;

3 Percent Figures

The "TOTAL" for many percentage columns (e.g., AGE, SEX, RACE,
EDUCATIONAL DEGREES, etc. by ratings) will usually show "100%," even
though the aggregate of the numbers in a column sometimes might be less
than 100. The reason for this is that the computer program developed to
access the ﬁnlisted Master Tapes rounded fractions of a percent downward,
even when .5 or above. For example, a 38.6% on the Enlisted Master Tape
appeared on the printout as 38% rather than 39%. Consequently, an actual

percent figure could be as much as 0.9% higher than shown. z

Organization of Firdings

The Findings are divided into three sections: (1) Total Navy,
(2) Accessions, and (3) QOccupation Groups/Ratings. Demographic data,
aptitudes, and educational factors are considered in each section, as well
as enlistment factors in the section on occupation groups/ratings. In
this last section, enlistments are examined by mental group categories

for ratings, but data were not available for occupation groups.

Preliminary Analysis of Personnel Characteristics

Much of the information from the initial analysis of personnel
characteristics (i.e., Powers, 1976) is up-dated in this report, with
one important exception. The Mental Group figures by ratings listed in

the first report were calculated by BUPERS from GCT scores, while those

1

2 daCan it tl T g e s s aiee L o
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listed in this report are based on the latter two formulas previously ) |

described. Any differences in mental group figures between the initial

report and this report are due to that fact.

|

|
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ITI. TFINDINGS

A. Total inlisted Personnel

The Number of Personnel (Table 2)

Since the end of the Vietnamese conflict, the total number of en-
listed personnel in the Navy has decreased to somewhat less than a half
million. Enlisted personnel had risen steadily from a FY 60 figure of
5L4 ,040 to 684,145 in FY 69, the peak of U.S. involvement in Southeast
Asia, but by FY 72, the Navy was down to 510,669 enlisted personnel, and
at the end of FY 76, the 459,707 count marked the lowest number of en-

listed personnel in at least the sixteen year period reported in Table 2.

Enlisted Strength v. Requirements: Pay Grades (Table 3)

An unusual pattern of personnel clustering has existed among the
apprentice pay grades (E1-E3) since FY 72. El and E2 pay grades have
been consistently overmanned, while the E3 pay grade has been significant-
ly undermanned. The number of seaman apprentices (E2) in the Navy has
been more than double the requirement for the past four years, while the
number of seamen (E3) has been about 3/4 or less of the manning require-
ment for the same period.

There has also been a steady trend of undermanning at the E5 level.
This is understandable because first~term enlistments are usually spread
through pay grades E1-El, and the strength of pay grade ES is obviously

dependent upon the number and pay grades of first-term enlistees who
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TABLE 2

Total Enlisted Personnel

At End of

Fiscal Year

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975

1976

1960 to 1976

20

Counts

544,040
551,603
584,071
583,596
584,700
587,183
658,635
663,831
673,610
684,145
605, 899
542,298
510,669
490,009
474,736
465,522

459,707

L
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decide to reenlist. However, the future strength of E5's could be in-

creased as & result of the present over-supply of El's and E2's, if ade-

quate motivation and potential exist for achieving pay grades E3 and Eb, |
as well as decision by apprentices to reenlist. The critical question

which is unanswered at this time is whether the undermanning at the E3

level is indicative of a lack of upward-mobile motivation on the part of

a large percentage of E2's or simply a temporary slack in one section of

an otherwise more evenly spread El-to-E4 continuum.

The upper supervisory pay grades continue to be short of required

strength. Both E8 and E9 percentages have been down significantly since |

s

1972. As a percent of requirements, E8's lost 15% and E9's almost 8%

between 1972 and 1976.

Enlisted Strength v. Requirements: Occupation Groups and Ratings (Table k)

Strength and requirement figures were examined between 1972 and 1976

for petty officers (EL-E9) for eleven Navy occupation groups and for T8

main ratings groups. It was not possible to divide results for a main
rating (e.g., CT) into figures for subratings (e.g., CTT, CTA, CTM, CTO,
CTR, CTI) as is done in the remainder of this report.

Manning levels were examined in accordance with Career Reenlistment
Objectives (CREO) criteria (see Appendix F) used by the Chief of Naval
Personnel to assess the adequacy of manning levels for different ratings.
Five CREO rating groups are defined as follows:

(1) Group A - Rating career manning is less than 75 percent of re-

quirements; extreme shortage of career strength relative to
career requirements.

(2) Group B - Rating career manning is between 75 and 89 percent of
requirements; shortage of career strength relative to career
requirements.
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(3) Group C - Rating career manning is approximately correct (90-
105%); management is designed to stabilize at present levels.

(4) Group D - Rating career manning is in excess of 105 percent.
First-term reenlistments need not be directly controlled, but
to reduce overmanning, other actions may be employed, e.g.,
conversion programs, non-continuation, etc.

(5) Group E - Rating career manning is in excess of 105 percent;
ratings are under direct control of CHNAVPERS. CHNAVPERS
approval 1is required for all first-time reenlistments or exten-
sions to initial enlistment, including extensions on active
duty for Naval Reservists. Subsequent reenlistments may re-
quire CHNAVPERS approval. CHNAVPERS approval for continuation
on active duty beyond 21 years may be required on a case basis.
Applicable notes on Open/Closed Rating/Rate Lists apply.

As Table 4 shows, four occupation groups (Deck, Ordnance, Precision-
Equipment, and Engineering/Hull) were below 90% manning in 1976, while
the remainder were within CREO tolerances for normal or excessive
(Electronics and Dental) manning.

Thirty-two of the 78 main ratings reported fitted into either CREO
Group A or B in FY 76, of which only 6 (MA, SM, GM, NC, BR, AF) were at
the Group A, "extreme shortage," level. Virtually the entire Deck, Ord-
nance, and Precision Equipment occupation groups were at the A/B manning
level, with a large number of ratings from the Administration, Engineering/
Hull, and Aviation occupation groups also experiencing significant short-
ages. While some ratings have been consistently undermanned in recent
years (i.e., BM, EW, MA, OS, OT, QM, SM, IM, OM, LN, NC, BR, BT, HT, IC,
CU, AC, AO, AV), others (GM, MN, MT, TM, CT, IS, LI, AB, AE, AM, AF, PH,
PR, and TD) either were at low manning in FY 76 or have fluctuated, mostly
worsening, over the years reported. Of the six ratings which were ex-

tremely short of personnel (Group A) in FY 76, four of these (GM, NC, BR,

and AF) have had a declining trend for several years.
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Age Distribution (Table 5)

Trend figures from FY 60 to the present emphasize clearly that the
U.S. Navy is a young person's organization. No less than three of
every four sailors have been under 30 years of age in each year of the
16-year period shown in Table 5, with the proportion reaching four of
five or higher at the peak (1968-T1) of the Vietnam conflict.

A few interesting trends in age are discernible. Although the per-
cent of enlisted personnel 20 years old and under decreased markedly during
the Vietnam period (down to 18.7% in 1971), there has been a steady upswing
in that group since the end of the conflict (up to 30% or more in 19TL-76).
Although the increases were smaller, the same pattern of rising percent-
ages since Vietnam is found for those in the age categories 25 through 39.

By contrast, the 21-24 year-old age group rose during Vietnam and
fell off during the post-war periotd. For the first time since the early
1960's, the 21-24 year-old count is being overtaken by greater numbers of
younger sailors.

Two probable happenings are suggested by the rising trends in the
20 year-old and younger and in the 25-39 year-old categories, as compared
to the decreasing 21-24 year-old category. First, the attractiveness of
the Navy to 20 year-old and younger personnel seems to have been a charapr
teristic of pre- and post-Vietnam when often one sailor in three was or‘has
been in this category. Second, the drop in percentages for 21 to 24 year-
olds in recent years suggests that a great number of personnel inducted
during Vietnam from that age group (no doubt, many of them were college
students and graduaies) chose not to pursue a Navy career, but simply to

serve out an obligation during the Southeast Asia commitment.
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Sex Distribution (Table 6)

Males comprise the vast majority of total enlisted personnel, at
95.8% of the total at the end of FY 76. However, the increase in the
fraction of women in the Navy since 1970, while not large, at least has
been fairly substantial as compared to the seven years prior to 1970.
Although figures for the 1963-1970 time frame show that enlisted Waves ‘
made up less than 1% of the total enlisted force for each year in that
period, women rose from 1.1% to 4.2% of total enlisted between 1972 and
1976, and the number of women almost quadrupled (going from 5,617 to
19,308). The Bureau of Naval Personnel has projected female enlisted

personnel to 30,000 by FY 83.l

Race Distribution (Table 7)

The most prominent racial characteristic of enlisted personnel is,
and has been over the years, that sailors are predominantly White.2
Presently, over 86% of the enlisted ranks are White. Although White
counts exceed all other racial groups combined by almost nine-to-one,

the percentage of Whites in fact decreased from 90.2% to 86.2% from 1971

to 1976. Normally, a mere four percent change would appear to be insig-
nificant, except that there had been virtually no change in the White-to-

non-White proportion over the ten-year period prior to 1971, remaining

lTelephone conversation with Lt. Schwartz (694-1061) of the Bureau
of Naval Personnel in April, 197T7.

2Race is determined from that reported by Navy personnel when en-
listing in the Navy. For purposes of this report, "White" is synonymous
with "Caucasian"; "Black," with "Negro."




TABLE 6

Total Enlisted Personnel

Percent Male and Female

1963 to 1976

At End of l ;

Fiscal Year | Counts 7% Male % Female
1963 % 583,596 99.1 0.9
1964 | 584, 700 99.2 0.8
1965 | 587,183 99.2 0.8
1966 658,635 99.2 0.8
1967 663,831 99.2 0.8
1968 673,610 99.2 0.8
1969 684,145 99.2 0.8
1970 605,899 99.1 0.9
1971 542,298 98.0 f 2.0
1972 510,669 98.9 ! 1.1
1973 490,009 98.2 | 1.8
1974 474,736 97.2 ! 2.8
1975 f 465,522 96.3 ! 2.7
1976 459,707 95.8 ; 4.2

PP S T -




l

Percent of Total Enlisted Personnel
by Race Categories

TABLE 7

1972 to 1976

At End of [

: Fiscal Year | Counts White Black Other
; 1962 584,071 92.0% 5.2% 2.8%

L 1063 583,596 91.7 5.4 2.9

1964 é 584,700 91.3 5.7 3.0

% 1965 587,183 ; 90.9 5.9 3.0
1966 % 658,635 E 91.6 5.4 3.0

1967 | 663,831 | 91.9 4.9 3.2

. |

1968 | 673,610 |  91.8 4.7 3.4

1969 684,145 | 91.1 5.3 3.6

1970 | 605,899 | 90.4 5.6 4.0

1971 542,298 | 90.2 5.4 4.4

1972 510, 669 f 89.0 6.4 4.6

1973 490,009 ; 87.3 77 5.0

1974 574,736 | ' 86.4 8.4 5.2

1975 465,522 E 86.4 8.0 5.6

: | 1976 | g6.2 8.1 5.7

459,707

-




fairly even at 9-to-1.

Blacks accounted for 8.1% of the enlisted ranks in FY 76, as com-

pared to 5.4% in 1971. Like Whites, the Black percentage stayed

relatively the same in the decade prior to 1971, but, unlike Whites,
increased subsequent to 1971. All other racial groups represented 5.7%
of enlisted personnel in FY 76, having increased slightly, virtually in
every year after 1962.

The trend toward a small decrease in the percentage gap between
i Whites and non-Whites in recent years is related to a sharp reduction
in White counts and a steady increase in non-White counts after Vietnam.
From FY Tl to FY 76, the number of White enlisted men declined by about

92,500, while non-Whites, by contrast, increased by more than 10,000.

Years-of-Education (Tables 8 and 9)

One of the most salient changes among enlisted personnel in recent
years has been the dramatic increase in years of civilian education.
Whereas almost half of the enlisted ranks was made up of members with less
than a high school education in 1960, today that group composes only about
15% of the total. A corresponding increase in high school graduates and
sailors with college training has also occurred. Table 8 shows that in
FY 60, 46.8% of the enlisted force were high school graduates, while in
FY 76 (after even higher percentages during the Vietnamese conflict) 85.1%
were high school graduates. During the same period, the proportion of
personnel who attended some, or graduated from, college rose from 4.1% to
11.9%. The percent of personnel with at least a bachelor's degree rose
substantially during Vietnam, and then leveled off afterward at just over

1%, a figure greater than twice the percentage of that before Vietnam.
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Although the pereent of high school graduates has risen sharply,
there has been a slight decline in recent years in the percent of
personnel with education beyond 12 years. As Table 9 illustrates, 15.8%
of Navy personnel had 13-20 years of education in 1972 as compared to
11.7% in 1976.

Aptitude Scores and Mental Group Distribution (Tables 10 to 20)

Teble 10 shows that the average GCT has, in general, remained
stable at 54 in the last few years; although there has been some
variation bf sex, race, and education. Females (see Table 1l) have
scored slightly better than males on this subtest, and Whites (see Table
12) have had consistently higher scores than non-Whites. However, since
1973, all racial groups mentioned in this report have shown slight im-
provements in their average GCT scores.

Table 13 shows that the GCT subtest correlates positively with the
level of formal education achieved; that is, the higher the educational
level, the higher the average GCT score. Yet, it is interesting to note
that since 1972 there has been a slight converging trend in average GCT
scores between lowest and highest educational levels. Although "no
degree" and "college degree" personnel were separated by 20 points in GCT
in 1973, by 1976 the difference between the two had decreased to only 11.
This convergence results from a gradual increase in average scores for
"no degree" personnel and a decrease for personnel with college degrees
between 1973-T6.

Table 14 shows that the percent of "school eligibles" (Mental Groups

I, II, and Upper III) fell off after 1972; "bottomed" in 1974; and rose
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TABLE 9

Percent of Total Enlisted Personnel by Years of cducation
1972 to 1976

Years of :
Education , 1972 1973

1-8 1.5%




TABLE 10

Average GCT* for Total Enlisted Personnel
1972 to 1976

Year : GCT ;l
1972 52 | ,
! 1973 54
k 1974 54
‘ 1975 54 4
: 1976 54 '

*1976 gives the average score for GCT for
the first six months and for WK for the
second six months (denoted by GCT/WK)

38
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TABLE 11

Total Enlisted Personnel
Average GCT* by Male and Female
1972 to 1976

| Year : Male Female J Total
T 1972 - 52 58 E 52
1973 | 54 58 % 54
9%, | 53 57 54
1975 ; 54 57 | 54
E | 1976 ‘ 54 57 54
' .

*1976 gives the average score for GCT for the
first six months and for WK for the second
six months (denoted by GCT/WK)




TABLE 12

Total Enlisted Personnel
Average GCT* by Race Categories
1972 to 1976

R o L _1 ,A-_ﬁ.__.i_-. e
Year - White Black i Other Total

| 1972 53 B oS e 52
1973 55 45 ; 41 54
1974 55 8 0 m 54
1975 ] 55| 46 42 54
1976 56 | 47 43 | 54

.

*1976 gives the average score for GCT for the first six
mc.aths and for WK for the second six months (denoted by
GCT /WK)

Lo




TABLE 13

Average GCTl Scores for Total Enlisted Personnel
by Educational Degrees
1972 to 1976

D_eggee? 1972 | 1973 1‘ 1974 | 1975 ‘ 1976 |
No Degree 46 ! 46 46 ! 47 | 49
H.S. Diploma 52 ; 55 i 54 ! 54 54
H.S. GED’ 50 . 51 ' s1 | 52 | 53 F
H.S. Dipl. + Coll. | 56 , 62 ! 61 60 60
College Degree 59 ; 66 : 64 61 ; 60
| | | i
TOTAL Sa iligsh Bk, | .

11976 gives the average score for GCT for the first six
months and for WK for the second six months (denoted by
GCT/WK) .

2For purposes of this report, the term 'degree' applies to
a high school diploma as well as a college degree.

3GED: General Educational Development. The equivalent of a
high school diploma is obtained by many Service personnel
through the General Educational Development program of most
states.
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TABLE 14

Percent of Total Enlisted Personnel
in the Different Mental Group Categories
1972 to 1976

Mental Group 1972 1973 | 1974 i 1975 1976 |

I I 7.6 ; 6.9 6.0 | 5.6 6.1

II 43.0 ; 41.1 39.1 ? 39.6 41.2 y

Upper III 24.2 | 26.8 | 25.7 ©26.9 313 '
I, II, U III B R T . 70.8 72.1 74.6
Lower IIT 15.0 1 17.2 19.4 20.0 18.9
v 10.1 , 10.2 9.9 7.9 6.5
v 5 L o o it

L2




virtually to the 1972 percent again by the end of FY 76. Although the
percent of "school eligibles" (1972 v. 1976) remained the same, there
were drops in percent of Mental Group I(7.6% to 6.1%) and Mental Group II
43.0% v. 41.2%) personnel for the same comparative years. These percent
losses were offset by a 3.1% rise in Mental Group III (upper) personnel.
Interestingly, a corresponding percent shift from Mental Group IV into
Mental Group III;(lower), in comparing 1972 with 1976, illustrates that
mental group distributions for total personnel have had a tendency to
cluster moré toward the middle in the most recent years. In point of
fact, the total Mental Group III percentage jumped from 39.2% to 46.2%
between 1972 and 1976.

Mental group patterns are somewhat different by sex. As Table 15
indicates, females have maintained a noticeably higher percent of "school
eligibles" than males in the years reported, although this percentage,
unlike the percentage of males who are school eligibles, has dropped
sharply since 1972, from 98.6% to 81.8%. These losses for females are
probably explained by significant increases in quantity since 1972
resulting in some reduction in quality. ‘Nevertheless, 82% of females —-
as compared to TW% of males -- were in Mental Groups I, II, Upper III at
the end of the 1976 fiscal year.

Mental group distribution by race shows a pattern similar to that
seen for GCT. Table 16 shows that in recent years White percentages of
school eligibles has been two-to-four times those consisting of non-
White personnel. Yet, White percentages in Mental Groups I and II fell

off slightly each year between 1972-75, while "Black" and "Other"
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personnel showed increases overall in Mental Groups I, II and Upper III

for 1972-T6. It would appear that the most significant trend since 1972 ' 4

has been a sharp increase in the proportion of non-White “school

eligibles."

Tables 17, 18, 19, and 20, compare mental group distribution with
levels of civilian education for the 1972-T6 period. These data show
that educational level does not significantly discriminate among different
mental group categories. Table 17 shows that at the end of fiscal year
1976 "No Degree" personnel had made a large gain in their shares of
Mental Groups I, II, and Upper III as compared to 1972, despite a

decrease from 87.3% to 85.1% between 1972 and 1976 (Table 8) in the per-

cent of total high school graduates. Notice further that both high 7
school graduates as a percent of each upper mental group category (Table |
18) and the percent of high school graduates in Mental Groups I and II
(Table 19) showed declines during most or all of the 1972-76 period.
Table 20 provides additional evidence that a person's education
level is not a completely useful predictor of his mental group level.
While the fractions of personnel with high school diplomas or college
degrees actually decreased in Mental Groups I and II from 1972 to 1976,
fractions of those with no degree at all significantly increased in the
upper mental group categories.
It is predictable that overall there will always be a positive cor-
relation between civilian education level and mental group level. On the
average, therefore, the higher one's educational degree, the higher ought

to be his mental group classification. Nevertheless, Tables 17-20
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TABLE 18

Percent of Total Enlisted Persorinel in
Each Mental Group Category Who Were High School Graduates*

1972 to 1976

Mental Group 1972 1973 1974 1975 1976
& 98.6% 98.5% 98.5% 98.5% 97.1%

1I 95.0 94.2 93.9 93.3 91.7

Upper III 87.4 84.9 83.2 82.1 82.0

I, II, U III 92.9 91.4 90.4 89.5 88.6
Lower III 78.3 73.4 70.4 69.2 74.4

IV 63.0 60.5 69.5 75.5 82.7

v = —— £ st 2,
*Including high school GED
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TABLE 19

*
Total Enlisted High School Graduates
Distribution by Mental Groups
1972 to 1976

Mental Group

I

II

Upper III

I, II, U III

Lower III

*
Including high school GED
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provide evidence that civilian schooling is not a reliable predictor of

mental potential. k

B. Enlisted Accessions

The characteristics of enlisted accessions were examined in order to
gain some insight into the quality of personnel being inducted into the
Naval Service nowadays. Two kinds of information are included in the
present report. The first kind includes demographic, educational, and "
aptitude information. Most of this information is reported for Seamen %
(SN), Firemen (FN), Constructionmen (CN), and Airmen (AN) in pay grade 1
El (recruits), so that recruitment trends can be examined by broad ap- )
prenticeship groups. The second kind of information consists of the
reading ability of recruits. Most of the information on reading ability
was contained in the preliminary analysis of Navy Persounel character-

: S ; 5 .
istics, and it is repeated in this report because of its paramount impli-

cations for designing appropriate information presentation vehicles for

oo b o

future Fleet technicians.
Counts (Table 21)

Approximately 92% to 97% of personnel in pay grade El during the
1972-76 time period were found to be designated in one of the four ap-
prenticeship groups: Seaman, Fireman, Constructionman, Airman, (here-
after referred to in total as SFCA). With such a high percent of the El

personnel, the four groups are considered to be a reasonably accurate

1Thomas E. Powers, Navy Enlisted Personnel Characteristics -- Pre-

liminary Analysis. Rockville, Md.: ManTech Corporation of New Jersey,
30 June 1976.
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Recruits:

TABLE 21

Pay Grade El
Counts for Seamen, Firemen, Constructionmen, Airmen
1972 to 1976

J 1972 1973 3 1974 1975 1976
Seamen 18,727 16,992 22,008 19,489 24,273
Firemen | 2,900 4,423 5,762 2,969 5,033
!
Constructionmen | 292 371 311 121 296
Airmen | 4,007 3,206 4,425 2,341 5,390
Total b
S, F, €, K 25,926 24,992 32,506 24,920 34,992
ALL othiar’ Bl | 2,306 1,863 1,977 2,002
GRAND TOTAL | 26,767 27,298 34,369 26,897 36,994
!.___. - e e
Percent® . 96.9% 91.6% 94.6% 92.6% 94.6%

8rotal S, F, C, A = recruits designated for Seaman, Fireman,

Constructionman, Airman apprenticeships

bAll other enlisted personnel in pay grade El

®Percent of GRAND TOTAL consisting of total Seamen, Firemen,
Constructionmen, and Airmen
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index of total El trends. At the same time it is possible to examine
specific information about each apprenticeship group. Table 21 shows
that total SFCA E1 counts increased by 9,000 between 1972 and 1976, with
SN's receiving the greatest actual increase (c 5,500), but with FN's
inputs also increasing substantially (from 2,900 to 5,033.)1

Age Distribution (Table 22)

Table 22 shows that between 1972-T6 85% to almost 90% of personnel
in pay grade El1 were 20 years of age or younger. Only in 1975, when
counts (see Table 21) were at their lowest for the 1972-76 period, did
El's over 20 years of age hold an exceptionally higher share of the
recruit population.

Sex Distribution (Table 23)

While SFCA El1's were overwhelmingly male (93% to 99% between 1972 and
1976), temales increased their share substantially in the SN and AN
groups. Although a few female recruits were assigned to the FN apprentice-

ship during the period, CN El's remained 100% male. The decrease in per-

centage of SN El's by females in 1976 was offset partially by an increase

in percentage of AN El's.

TP

Race Distribution Table 2k)

Race patterns for SFCA El's have been mixed. Non-White E1 inputs
fluctuated for each apprenticeship group between 1972-76. The Black
percentages of total SFCA recruits decreased slightly in 1975-T6 as com-

pared to 1972-Tk, while for "other" non-Whites, the percentages went up

1The reason for the unusually high percentage increases (73.5%:
2900 to 5033) in FN recruits between 1972 and 1976 might have been
designed purposely to offset sharp losses in E3 personnel for the same
period (from 12,713 down to 5,916).
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Percent of Recruits (Pay Grade E1) in Age Categories
Seamen, Firemen, Constructionmen, Airmen

TABLE 22

1972 to 1976
Age

Year 20 & Less ﬁ721—24 25-29 30-34 35-39 40-44
Seamen 1

1972 89.6 ' 9.7 0.6 * * o
1973 84.9 | 14.1 0.8 0.1 * *
1974 80.2 LS 2.1 0.2 * *
1975 73.8 b aog 3.2 0.2 * -
1976 85.4 f 12.7 1 1.8 0.1 * -
Firemen

1972 88.1 { 10.9 0.9 * s et
1973 85.0 b a2 0.7 0.1 s o
1974 83.4 ¢ 15.8 0.8 * - L
1975 74.1 Y aLg 1.9 0.1 = —
1976 87.4 SO T Tl 0.1 i i
Const. : !

1972 9.4 9.3 0.3 s bk s
1973 . 74.9 = % 1.9 et A 2
1974 i 66.1 32.3 1.3 0.3 - -
1975 | 68.6 25.6 5.0 0.8 - o
1976 |  88.5 P T A | 0.3 . | - . s

! 3% i x 2

Ai rmen ] :
|
11972 88.4 10.9 0.7 , -- i s
1973 ! 84.5 14.9 .+, (S | - -
1974 1 81.9 17.0 1.0 i 0.1 - -
1975 1.1 26.7 2.1 0.1 * s
1976 85.3 12.8 1.6 0.2 - e
Total?

1972 ; 89.2 10.0 0.7 * - i
1973 | 84.8 14.4 0.8 * * *
1974 80.9 17.3 1.7 0.2 * *
1975 73.6 23.3 2.9 0.2 * -
1 1976 85.7 2.5 1 0.1 * -
| - i~ Lt ol TN

*Lesa than 0.1%

8Total = SN, FN, CN, AN
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TABLE 23 E

Percent of Recruits (Pay Grade El) in Sex Categories
Seamen, Firemen, Constructionmen, Airmen
1972 to 1976

i Sex
Year i Male Female 3
Seamen 3
1972 | 98.9 1.1 '
1973 ! 90.6 9.4
1974 i 90.9 9.1 ;
{1975 . 90.9 9.1 r
41976 ‘ 95.9 4.1
i Firemen
| 1972 [ 100.0 o
1973 ! 99.9 *
1974 : 99.9 *
Z 1975 . 100.0 -~
| 1976 | 99.7 0.3
; Const.
§ 1972 100.0 o
i 1973 100.0 -
| 1974 100.0 -
i 1975 100.0 -
1976 100.0 -
Ai rmen
1972 99.1 0.9 |
1973 . 98.8 1.2 ]
1974 99.5 0.5 ]
1975 | 99.5 0.5 |
1976 | 94.8 Seg
Total ;
1972 : 99.1 0.9
1973 | 93.5 6.5
1974 , 93.8 6.2
1975 : 92.8 7.2
| 1976 | 96.3 | 3.7

SRR, A LR AT NS " G g
*
Less than 0.1%
3Total = SN, FN, CN, AN
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TABLE 24

Percent of Recruits (Pay Grade E1) in Race Categories
Seamen, Firemen, Constructionmen, Airmen
1972 to 1976

—
' Race
Year ’ White Black Other
Seamen !
1972 ; 80.8 ity & 2.0
1973 l 84.7 14.0 | 1.3
1974 ; 81.9 0 4.0
1975 , 85.5 9.6 | 4.9
1976 | 84.0 13.3 | 2.1
Ll i : S
Firemen | ;
1972 86.1 i34 2.5
1973 : 87.5 [ S 1.2
1974 | 86.8 1.9 bl
1975 ; 90.0 g1 1.9
1976 | 91.9 | 6.3 | 1.8
LS ! e e |
Const. i 5 %
| 1972 | 92.8 | 5L - g3
1973 | 930 4 6.7 0.3
1974 90.0 | 8.7 30
1975 96.7 1 P SR 1.7
1976 * 96.6 30 0.3
e s 22m o o f - ;
Airmen |
1972 75.9 2.3 Sl oy
1973 82.0 | i A 0.9
1974 78.8 | 19.6 | 1.6
1975 85.0 | 12.8 | 2.1
1976 83.7 13.6 | 2.8
B o |
Total8 ;
1972 80.8 120 3.2
1973 85.0 13,8 | 1.2
| 1974 82.4 14.5 5.2
1975 86.1 9.7 4.3
85.2 2.2 2.6

' 1976

*
Less than 0.1%
3Total = SN, FN, CN, AN
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and down between 1972 and 1976. At the end of FY 76, the non-White El
share of each apprenticeship was: AN (16.3%), SN (16.0%), FN 8.1%), and
CN (3.4%).

Years-of-Education (Tables 25 and 26)

A sharp rise in the percent of high school graduates among enlisted
accessions occurred in 1966 with the beginning of American involvement in
Vietnam, and the figure has remained high ever since. Table 25 shows
that for the entire FY 76, 84.7% of total accessions were high school
graduates. ‘Table 26, which reports educational level for those SFCA

recruits on active duty at the end of each fiscal year between 1972 and

1976, shows overall increases in the percent of high school graduates

for each apprenticeship for the 1972-76 period.l FN and AN percents
jumped substantially in 1975 and 1976, with SN percents also increasing
but less sharply for the two-year period. Of the four apprenticeships,
the FN group has been far less inclined than the other three to attract
personnel in the higher educational levels. Although 61.7% of FN's in

pay grade El at the end of FY 76 had at least a high school diploma, the
percents for SN's, CN's, and AN's were 73.7%, 72.3% and 72.1% respectively.

Aptitude Scores (Tables 27, 28; Figure 2)

The fact that enlistod personnel coming into the Navy have had more
civilian education than in the past raises a question as to whether a

sailor better prepared in fundamental skills is being recruited by the

1The end-of-the-FY high school graduate figures of Table 26 (cal-
culated by subtracting the "no degree" percent from 100%) are lower than
those of Table 25 because Table 26 reflects a time period when recruit

high school graduates are relatively low. In July-August, for example,
the number of recruit high school graduates increases sharply.

5T
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TABLE 25

Percent of High School Graduates
Among Enlisted Accessions
FY 1962 - 76

Year Percent

S s

1962 60.7
1963 63.2

1964 58.3

1965 56.0
1966 76.8

1967 89.2

1968 86.8
1969 82.4

1970 ; 82.0

1971 | 8257

1972 81.5

1973 69.9

1974 722
1975 74.9

; 1976 84.7

Qv it it itisiiines

Percents are for accessions for the entire fiscal year,
and include personnel with at least a high school edu-
cation (i.e., H.S. diploma, H.S. GED, H.S. + some
college, and college degree)
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TABLE 26

! Percent of Recruits (Pay Grade E1) in each Education Category
{ Seamen, Firemen, Constructionmen, Airmen

1972 to 1976
| Education Category
Year J__No Degree H.S. Dipl. H.S. GED H.S. Dipl. + €. College
Seamen | | :
| ;
1972 ; 39.1 i 52.8 5.4 2.5 0.1
1973 j 33.6 § 56.8 6.9 295 T0R2
L1974 i 35.5 ; 55.9 552 3.0 0.4
¢ 1975 25.0 ! 63.8 6.6 3.9 0.7
- 1976 26.3 | 62.7 8.4 255 0.2
Firemen_
i 1972 47.3 43.4 7.6 1.6 *
i 1973 i 53.3 40.0 5eb 1e3 *
1974 | 59.7 34.0 5.6 0.6 0.1
i 1975 47.6 45.2 6.4 0.7 0.1
' 1976 38.3 50.6 10.3 0.7 *
'  Const.
i 1972 37.3 58.9 2.4 1.5 -
i 1973 35.6 55.5 50/ 2.2 1.1
1974 30.2 58.0 9.2 2.6 -
! 1975 36.4 56.2 5.0 2.5 -
i 1976 27.7 68.2 Gitl 0.3 -
? Airmen f
1972 41.0 50.5 5.8 203 0.2
1973 45.9 45k 6.9 2.0 0.1
1974 51.9 41.3 5.8 1.0 *
1975 37.9 52.8 7.4 1.9 *
1976 27.9 59.8 ‘ 10.5 1.8 | *
, ] R i LGRS
' Total? | :
|
t 1972 40.3 . IS St 2.4 *
{ 1973 38.7 52.3 6.6 22 0.2
1974 42.0 50.0 ‘ 5.4 2.3 0.3
| 1985 29.0 . 60.5 6.6 3.3 0.6
1976 . 28,3 { 60.5 9.0 | 2ql i 0.1
*Less than 0.1%
#Total = SN, FN, CN, AN
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Navy today.

The analysis of tirend data on GCT, ARI, and MECH performance among
recruits for the 1962-T5 period produces some interesting findings. Data
in Table 2T show that, except for increases in GCT and ARI during the
Vietnam War years (approximately 1966-72), average scores for recruits on
GCT, ARI and MECH have remained about the same between FYs 1962-75.

These figures show that average aptitude scores for recruits have re-
mained relatively the same for the pre- and post-Vietnam years. despite
the previously Aescribed increases in civilian schooling for recruits.

A comparison of the figures in Tables 25 and 27T shows that, while the
percent of high school graduates among recruits rose significantly from
1962 to 1976 (60.7% v. 84.T7%), there was not a corresponding rise in BTB
aptitude scores. It would have been expected that levels of aptitude and
years-of-education would yield a more positive correlation than that sug-
gested by Tables 25 and 27.

Figure 2 lends further emphasis to this point in comparing recruit
trends in percent of high school graduates who scored 20, 30, 4o, 50, 60,
and 70 on the GCT subtest. CCT has been considered a fairly reliable
index of a recruit's general knowledge, and presumably level-of-education
should have some bearing on the magnitude of a GCT score. It can be
seen that this is precisely the case for any one year - i.e., the higher
the GCT score, the higher the percent of those who achieved this score
who were high school graduates. Figure 2 also shows that, almost without
exception, the percent of those achieving a given GCT score, who were

high school graduates, rose in each year from 1966 to 1973. If the

60
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TABLE 27

Basic Test Battery
Average Scores Among
Enlisted Accessions

Note:

Scores represent an average for the entire Fiscal
Year. Comparable figures for FY 76 cannot be given
because of insufficient reporting of numbers tested
during the last six months (Jan.-June) when the
ASVAB battery first came into use.

61

FY 1962 - 75

Fiscal Year i Count GCT ARI Mech

1962 i 92,324 52.3 51.7 51.0

1963 | 75,521 52.4 52.6 51.2

1964 | 87,487 51.9 52.2 50.8

1965 88,650 si.4° (55801 50.0

1966 142,532 54.2 54.1 51.6

1967 94,871 57.0 | 55.1 52.1

1968 108, 252 55.0 | 54.2 51.5

1969 124,656 53.8 i 53.2 50.5

1970 | “1ira0 | 548 E 53.6 | 50.8

1971 80,494 | 55.6 | 53.9 | 51.0

% 1972 | 79,306 54.2 i S50 52,3

| 1973 | 102,496 | 52.7 | 50.4 | s2.2

§ 1974 | 84,763 5147 i 49.1 ; 49.5
' 1975 " 100,600 52.9 | -50.6 | 50.7 !
l | l

i
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quality of high school education remained constant over this period, one
would expect the percent of high school graduates for each GCT category
to remain constant, too. However, the rise in percent of high school
graduates from year-to-year for each GCT score suggests that the quality
of a high school education has diminished, at least as evidenced by
personnel inducted by the Navy between 196A and 1973.

A comparison of Tables 26 and 28 permits a further examination of
the question of recruit quality. The figures examined previously (in
Tables 25 and 27) were for entire fiscal years, and those in Tables 26

and 28 are for those ypersonnel in the Navy at end of each fiscal year

(i.e., as of 30 June). Table 28 shows that average sptitude scores for
SN's and AN's in pay grade El increased from 2 to 6 points between 1972

and 1976, while FN's and CN's in that pay grade showed, for the most part,

no appreciable change.

These data shed some light on a question raised earlier; i.e., the
relationship between an increase in the number of high school graduates
and any change in aptitude scores for recruit populations. The end-of-
the-FY evidence is similar to that presented earlier for total FYs.
Those recruits who ;howed the most improvement in aptitude scores between
1972 and 1976 (i.e., SN's and AN's: ref. to Table 28) were also the ones
with the greatest increase in percent of high school graduates for the
same period (ref. to Table 26). On the other hand, the average aptitude
scores for El's among FN's and CN's remained about the same over the
period FY 72 to FY 76 despite increases in the percent of high school

graduates of 9-10 percent.
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Again, although it appears obvious that educational level correlates

positively with aptitude level, there is sufficient evidence to suggest
that possession of a high school diploma is not a consistently reliable
indicator of potential. This point is amplified further in the section
on reading ability.

Reading Ability (Figures 3 and L)

A measure of reading ability has not been part of the standard bat-

tery of tests given to Navy personnel, and therefore reading scores were

not among the data on enlisted men furnished by the Chief of Naval
Personnel. However, it is possible to gain some insight into the reading
ability of Navy enlisted personnel from the research of a number of in-
vestigators.

Carver (October, 19T73) employed an unpublished reading comprehension
test to examine the reading ability ¢f a sample of recruits. His findings
showed that what he calls the "average recruit" read at the 9.5 level.

Duffy, Nugent, Millar, and Carter (1974) tested the reading of re-
cruits reporting to the Recruit Training Command, San Diego between May
and August, 197L. After employing the Gates-MacGinitie reading test, they
found the median reading grade level (RGL) to be 10.5. Fifty percent of
the recruits, therefore, were reading below the 10.5 grade level, and 25%
tested below the 8.7 grade level.

Having extended the study to a May 19T4-May 1975 time frame, Duffy
(1975) was able to report results of reading tests administered to 31,5u40
male recruits over an entire year's period. The mean RGL of 9.8 analyzed

over the entire population was consistent with Carver's 9.5. However,
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because scores were skewed toward the high end of the range, the median
score of 10.7 was considered to be more representative of the general
reading ability of the recruit population tested. Again, the 10.7 median
score was consistent with the 10.5 median score for the sample of the
first few months of study.

While 63.5% of the year-long Duffy investigation read at the 10.0
grade level or better, 18.1% performed below the 8.0 grade level. In
other words, more than one recruit out of three read below the 10th
grade level. See Figure 3 for Duffy's reading grade level distributions.

An interesting finding from a segment of the Duffy study, which is
related to the question examined earlier regarding a relationship between
education and aptitude, was that education did not necessarily correlate
closely to reading skills. The median reading levels for high school
graduates and high school non-graduates who entered recruit training at
San Diego between May and October, 1974 was 10.9 and 10.2 respectively.
In fact, only a 0.1l3 correlation was found between reading ability and
years-of-education among a subsample of 19,000 recruits in the study.

See Figure 4 for Duffy's distribution of reading levels for high school
graduates and non-graduates.

Because of the absence of reading ability scores for all enlisted
personnel in the Navy, reading ability is not treated any further in the
main sections of this report. However, Appendix G, entitled "The Question
of Reading Ability Among Navy Personnel" contains a brief, exploratory

treatment of the matter of reading ability among today's youth and its

implications for the Navy.
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C. Occupation Groups and Ratings

The primary reason for conducting the research presented in this
report was to obtain better information about the characteristics of
personnel by occupational specialties. While available detailed data on
total enlisted personnel were considered to be helpful, they were of no
value in differentiating among groups of personnel according to the jobs
they perform. For example, ET's might have a significantly different
profile than BT's. Therefore, information pertaining to demography,
education, aptitude, and enlistments by Navy occupation groups and
ratings was obtained, the findings of which are presented in the sections
which follow.

Age Distribution (Taebles 29 to 31)

In comparing 1972 with 1976 with respect to age, the most notable
change is the increase, both in number and percent of total, of personnel
20 years of age and under, and the corresponding decrease in personnel
21-24 years of age. This finding was cited previously in connection with
total enlisted personnel, and it also pertains.to évery occupation group
(except for slight 21-24 year old gains for the Dental group). Almost
without exception, wide differences in counts between the "20 and less"
and "21-2L4" categories for each occupation group in FY T2 had been sharply
reduced by the end of FY 76. Table 29 shows that the overall 106,000
count margin held by 21-24 year olds over personnel 20 and under in 1972
had dropped to just a little over 9,000 by 1976.

Table 30 indicates that percent change in actual counts for the two
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age categories by occupation groups between 1972 and 1976 often has been

substantial. The occupation groups with the greatest number of technical
ratings (Deck, Ordnance, Electronics, Engineering and Hull, and
Aviation) gained from 1,700 (Electronics) to almost 8,000 (Engineering
and Hull) of the younger group, while losing from about 5,000 (Ordnance,
Electronics) to about 17,000 (Aviation) of the 21-24 year-olds. Overall,
those 20 years old or less increased between 1972-T76 by 28% (103,980 v.
133,185) while those 21-2L4 years old decreased for the same periocd by 68%
(209,758 v. 1h2,Lhy).

Table 31 reports changes in counts and percent for the two youngest
(20 and less, 21-24) age categories. Seventy-five of 101 ratings1
increased in the number of personnel who are 20 years old or younger
between 1972 and 1976, while 75 ratings also decreased in the number of
personnel who are 21-24 years of age. Usually these percentage increases/
decreases were accompanied by gains/losses in actual number of enlisted
men. Five Engineering and Hull ratings (MM, EN, BT, EM, HT) gained (72
v. T6) 1,000 or more personnel 20 years of age and younger. On the other
hand, a variety of ratings as follows lost 1,000 or more 21-24 year-olds
between 1972 and 1976: BM, SM, GMG, FTG, ETN, ETR, RM, CTR, YN, SK, EN,
HT, ADR, ADJ, AT, AO, AQ, AE, and HM.

Sex Distribution (Tables 32 and 33)

At the end of FY 76, 19,284 enlisted women were on active duty in
‘he Navy. Of these, 93% (17,87h) were confined to four occupation groups:

iiministrative and Clerical (35%); Miscellaneous (22%); Aviation (19%);

include the apprenticeship groups (SN, FN, CN, AN)

.
(2
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and Medical (17%). The remaining 7% were spread among all the other
occupation groups (except none in Precision Equipment). While the con-
centration of women in four occupation groups in 1976 represented no real
change over 1972 females first appearing in some occupation groups
(Ordnance, Engineering and Hull, Construction) and their growth in
numbers in others (Deck, Electronics, Dental) were new developments.

Concurrent with the appearance of women for the first time in
certain occupation groups during the 1972-76 period were their great
increases in most other occupation groups. Substantial growth in numbers
of women occurred in the following occupation groups: Deck (10 to 371);
Electronics (47 to 252); Adm./Clerical (1,654 to 6,678); Miscellaneous
(1,652 to 4,217); Aviation (858 to 3,628); and Medical (1,257 to 3,351).

Although total number of female counts rose from 5,723 in 1972 to
19,28% in 1976. total number of males dropped from 492,780 to 440,423 for
the same two years. The number of males expressed as a percent of totals
in an occupation group declined for every group between 1972 and 1976,
and most notably in the Adm./Clerical, Miscellaneous, Aviation, Medical,
and Dental groups. While female gains (72 v. 76) helped to offset large
male losses for some occupation groups, other occupation groups
(principally Deck, Ordnance, Electronics, Engineering and Hull) suffered
enormous male losses which in no way were offset by these relatively
small female increases. Table 33 presents a detailed picture of number
of females (72 v. T6) by ratings.

Race Distribution (Tables 34 and 35)

From 1972 to 1976, Blacks and "Other'" non-Whites increased in

E i
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TABLE 33

Female Counts by Ratings
1972 v. 1976

] Rating 1972 1976 Rating 1972 1976 Rating 1972 1976
Deck Adm./Cler. (cont'd) Const. (cont'd)
BM -— 26 CTM — 48 EQ -— -
MA * 6 CTO 1 197 EO —— 7
QM - 49 CTR - 191 CM - 1
SM - 23 CTI - 54 BU - 3 |8
0S * 129 N 558 1,779 SW -- - i
EW - - LN * 43 UT - 1
ST —-— B PN 320 860 '3
STG —— — DP 171 364 Aviation '
STS - - SK 157 564 AF - == ;
oT 10 143 DK 89 150 AV 1 1
MS * 246 AD - ==
Ordnance CS - * ADR - 44
™ - 14 SD - * ADJ - 105 \}
GM - - SH - 121 AT 2 272 o
GMM - - JO 67 100 AX - 41
GMT - 2 PC - 46 AW - e
GMG S 3 IS * 54 AO - 14
FT - - AQ 3 48
FTG - 1 Misc. AC 80 296
FIM - - LI - 9 AB - S
FTB - - DM 7/ 26 ABE - 1
MT —-— - MU 1 39 ABF - 7
MN - 1 ABH - 16
Eng./Hull AE - 90
Electronics MM - 12 AM - —
: ET 7 4 EN - 30 AMS - 27
3 ETN 37 92 MR - 2 AMH - 25
ETR 2 95 BT - 3 AME — 6
DS 1 61 BR - S PR - ol
EM - 24 AG 42 214
Precision IC - 27 TD 80 146
PI - - HT - 13 AK 115 283
M - - PM - —— AZ 170 291
oM - - ML - - AS - -
! ASE - 3
: Adm. /Cler. Const. ASH - 4
NC - 8 ASM - 11
RM 227 1,486 CU - - PH 164 174
CTT - 210 EA - 2
CTA 3 AN CE e s 1,257 3,351
DT** 245 563

*
xxP1d not exist in 1972 or 1976
Also represents Medical & Dental Group Counts
Note: A dash (--) means ''mo counts"
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number and percent of total in virtually every occupation group. By
contrast, Whites dropped in number and percent of total in each occupation
group. See Table 3k.

Non-White personnel experienced increases in their share of total

personnel in occupation groups between 1972 and 1976 as follows:

Qccupation Group Increase
Adm./Clerical 13%
Medical 8%
Dental 5%
Aviation 3%
Engineering/Hull 3%
Miscellaneous 3%
Deck 3%
Precision Equipment 3%
Ordnance 2%
Construction 2%
Electronics 1%

Table 35 shows where increases and decreases occurred by race between
1972-76. White decreases in excess of 500 personnel occurred in the fol-
lowing occupation groups and ratings: Deck (BM, QM, SM, ST): Ordnance
(TM, GMG, FTG); Electronics (ET, ETN, ETR); Adm./Clerical (RM, CT Group,
YN, PN, SK); Eng./Hull (EN, EM, HT); Aviation (ADR, AT, AO, AQ, AE, AMS,
AMH, AZ); and Medical (HM).

By comparison, non-White increases which exceeded 100 perscnnel oc-
curred in the following occupation groups and ratings: Adm./Clerical
(RM, YN, PN, DP, SK, DK, MS, SH, PC); Eng./Hull (MM, MR, BT, EM, IC, HT);
Aviation (ADJ, AT, AO, ABF, ABH, AE, AMS, AMH, AK, AZ); Medical (HM);
end Dental (DT).

Educational Level (Tables 36-40; Figure 5)

The findings pertaining to educational level contain some
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interesting differences by pay grade clusters, occupation groups, and
ratings. From Tables 36-40, one can see that in 1972 the amount of
civilian education bore something of an inverse relationship to pay grade.
That is to say, the percent of personnel with a high school diploma,

some college work, and a college degree tended to be highest in lower

pay grades and lowest in the higher pay grades. By 1976, however, the
trend had reversed somewhat, with petty officers (E4-E9) having made
sharp gains in many occupation groups in the percent with a high school
diploma and only slight losses overall in personnel with college training.
Apprentices (E1-E3), by contrast, had experienced a few gains and some
losses among occupation groups in the percent with high school diplomas,
but in most cases had suffered significant losses overall in college
trained personnel. No doubt, the release from active duty of many well-
educated, younger personnel after Vietnam explains the reversal in edu-~
cational characteristics by pay grades from 1972 to 1976.

By the end of FY 76, in almost every occupation group, EL-E6 per-
sonnel were more likely than either E1-E3 or ET-EQ personnel to hold a
high school diploma. Amoug ET-EQ personnel, the Deck group contained the
lowest percent of high school graduates (57%). while among E1-E3 per-
sonnel, the Engineering and Hull group was lowest (62%). The breakdown
by pay grade clusters and occupation groups of the percent of personnel

who were high school graduates at the end of FY 76 was:
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