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(. - FOREWORD
L~ " : - ‘ .
- This -research’ was performed under Exploratory Development/Task Area m -

Eii-SZZ-Oll (The Assessment and” Enhancément of Prerequisit# Skills) and ‘
WoI® Unft Number £F55-522-0B1-03.01 (Language Skills: Asg€ssment -and 'd -
Enhancz:znt). ‘This report - is one in a serieg that will xamiﬁe-teading .
requirements, reading skill levels,vand the effects of a mismatch of :
skills and reqpir;ﬂents on schdol and job.performance in the Navy. It
describes the’ reading skills of a large sample of recruits and relates
them to othpr skills, to background-charaeteristics, }3! to subsequent’
career paths. The intent of the report is to provide')d®scriptive in-
formation that can be used in making decisions segarding ing}ementation
of any of.the options for redufing fenctiénal illiteracy.

The reseafch in .this Task Area seeks to enhance Navy training effective-
ness by improving the match between the gntering abilities of trainees and oo
the abilities demanded J#¥ "their curricula. ¥%he Work Unit is concérned with .
language' skills that have the broadest application if Eerms of the train-
ing for which they are prerequisite. :

' Preliminary reSUTfs based on early samples from the data presented here

.were reported in NPRDC TR 77-15, entitled "Historical Antecedents and Con-

tempory Trends in Literacy and Readability Research in the Navy." The find- :
ings présented herein/hﬁve been extensively priefed.to cognizant officials

during the last 2'years and are published in the preseat fiorm at thig time
primarily for reference purposes. These findings motivated the iritiation

of an Advanced Developgspa Subproject: Z0108-PN.34, Prerequisfte Skills coe
{raining'SysEen. _ : C s
Appreciation/ is expressed to the staffs of the Naval Training Center

and Rec - ining Command, San Diego, for providing access to(the students
and their:records.

( . "-_ . ' '/.

’

J. J. CLARKIN ' - ,

—

Commanding Officef - ’ ' . ‘
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‘Problem \ - ~

Recently there has been iqcreasingfconcern that functional iliiteracy
may be increasing within the Navy. When 2 man do¢b not hdve the reading
skill necessary to effectively perform those readimg tasks required in
training and on the job, he is functionglly illiterate. The concern arises
from the fact that® while the reading skills of high school students are -
reporteﬂly decreasing,'thg volume ‘of printed materiaLfl;upborting Navy
systems has increased dramatically. ) .

LR ~
v

~

Purpose - - . ’ BN . .

. L . - A N
This repofc is one of a,series that will examine the reading-réquirements,
reading skill levels,' and,the effects of a literacy mismatch on school and

job performance in.the Na¥y. - The purpose “s¥ Lhe present investigation was
to provide deécr}ptive info tion on reading skill levels through%ut Lhe
Navy’ that can be used in ma?iig decisions regarding implementatiog af various
i

options for minimizin® funcfional illiteracs. :

) ) T -—‘\' .
Method

N

-«

The Gates-MacGinite reading test was adninistered to a:l avaidable re-
cruits (N = 31,575) entering recruit training between M&y 1974 and May 1975.
Computer records were searched to obtain backgfound information on the person-
nel and to oBtain rating assignments. . . . ‘

’ - ) )
Results and Discussion : ..

A significant proportion of Navy recruits was fouLd to have reading -
skil]ls well below the reading difficulty level of the manuals they will
encounter in training. Although 82 percent of the recruits were high school *
graduates, only 65 percent had reading skills at or' above the 10th grade
level. 1Indeed, within the sample there was a small correlation between'*
amount of education ‘and reading skill. The percentages of recruits in the
major racial categories %ho read at or above «he 10th grade level were:
Caucasians, 70 percent’. Blacks, %3 percent; and. Malaysians (principally

Filipinos), 21 percent. = .

.
¥

Lt was found that the Ravy's classifacation process tended to concentrate
the poorer readers in -the nondesignated ratings. Among the designated ratings,
the lowér ability readers.were in the service specialties. However, there
8 wide range of reading skills-—from.a 7.0 reading grade level (RGL) to at, ,
least a 12.0 RGL--in yirtually every rating. Thig range of skills should be

‘wonsiddred in Preparing technical manuals; material written for the typical
user may, in-some cases, be well beyond the sk{ll level of a large number
©of users. Twenty-one ratings were identified where at’least 15 .percent
of. the men tested had'a_reaggpg skill at "least ‘two grade levels below

"> thé.readability of the.second class rate training manual.

-




. e oo '
Conclusions g .

1. The median reading ability measure for the sample of Navy recruits e
was 10.7 RGL. . \ ] '

2. Navy seleétioh proeedures in use\er the time of this reeeafeh d{é L7

not adequately screen inept readers.
. . AL
3, The higher the reading-vequiremepts for entrance into, the Navy,
the greater will Be the proportion ot Caucasian’ recruits

4, Only 6 2 percent of the Ydting designated\(or rated) men read
below. an 8 0 RGL as compared to 33.8 percent of the nondesignated person1e1
£ <« . . - ¢ .
Recommendat ions i . . Pe o .

-

»

-~ . ’
1.7 Procedures should be developed to assess thsxill required :q
fors each of the many dif erent kinds of'reading tasks found in t“e‘\a7b

pan. - A (,

} { ¢
?. Research should be undertaxen to determine the effects of a repding i
,skill-reading difficulty gap on both training and job performance (p. 7). *

)
3. A reading skill specification for accession into the Navy shoudd *be
developed and implezented (p. 5).. ) - .

; g
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" Problem and Backgrouynd oo e
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. The Navy, hisfor;callc, has considered reading skill to be essential.
to the maiftenance of an affective and efff&;ent force (Fletcher, Duffy, &,
Curran, 1977). Recently, however, ‘there has: beeh an_ increasing expression”
of. concern ag to the adequacy of the' reading.skills of thé enlisted person-
nel relative-to the difficulty of the reading tasks thesg men must perform
on the job (Duffy, Cagter, Fletcher, & Aiken, Note 1;.Sticht & Zapf, 1976).
The concern is based on the fatt that, while reading skills are,ﬁrojectea\‘
to decline, the volume *of written materials in the Navy has increased dra-
matically., A declime in the reading skills in the recruitdpopulation may-
be projected simply on the basis of the natfonal decline in.reading skills .
of high school students (Harnischfieger & Wiley, 1975),=who make up the ’
Bulk of Névy accessions. - Indepezgent %f this national decline, recruit .
reading skills have been pro¥ected to decline as a By-product of the All
Volunteer Force (Binkin & Johnston, 1973). K
Ll . .
In contrhqt'to the predicted decline in reading skills, the volume of . (
" written material has increased, both in training and on the job. For '
example, Muller (1976) reported that the pages of documentation required
to support a medern Navy aircraft have increased in number from ‘only 2,000
pages in 1950 to more than 260,000 pages in 1975. For all Navy systems, & -
hdas been estimated. that 70 million pages of *documentdtion have been published
for operation and maintenance purposes alone. With the growth in prirted
technigal documentation, there has, almost certainly been a growth in the
propo?‘i;n of time a man must spend at reading tasks. Additionally, the’

mater ¥y has likely grown more difficult due to the increasing use & high
techno’ﬁ% y pervadidg’ the Navy. . . ’ ’

Not all Navy personnel must have readiig'skills gt the lagh grade 1;ve1

or éven the 12th grade level--the levels of reading difficulty found for
many Navy manuals (Biersner, 1975; €arver, 1974b). The amount and difficulry
of. reading faced by a seaman are very different from that encountered by a
missile\éqntrol technician., Indeed, the reading tasks will vary considerably’

within éach of these job areas as a function of the specific assignment and- *
" the 's rate. ‘However, each man must have the keading skills necessary to

perfztz Wis particular job, and ‘required for gerderal day-to-day-1lfving in_

the NavAA A man unable=to perform these necessary reading tasks is func-
. tiomally illiterdte either for his particular job or, more genedally, for
service 1n the Navy. The potential consequences of fanctional illiteracy
vary confiderably, At a minimum, the man will require direct supervisory
instructton in the performance of his-job. More extremely, the man may be
a dangei-iﬁ himself and others. For example, many serious accidentg during
ngld War II were subsequently traced tb the inability of the men to read
safety and warning Instructions. In addition, many disciplinary problems.
during that war reportedly grew out of the inability of the men to read
station orders, watch bills, etc. (Special Training Program, Note 2). : T

~
-
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. ments.. It has 1AT%uded documentation of

ments and the readihg skill levels of available personnel.

*
.

If functional illiteracy in the Navy 1is to be minimized, then action
Must be taken to enSute a reasémable match of reading sk+#lls and reading
requirements. There ate many options available for ensuring this match
(Aiken, Duffy, 2 Nugent, 1977; Duffy et al., Note 1). These options in-
clude: the selection and classification of personnel bashsvon reading
skills, the development of a literacy training system to provide traifing ,
vhenever it is required, and modification of the job situation either by’ \
silplifying the reading tasks or eliminating them.. Determining whichbf _
these options or what mix of. options will most effectively "ensure fun tional
Iiteracy requires adetailed evaluation of specific Navy reading requiré—
This information
would indigate where reading ﬂkill defieiencies, relative to job requirements,
are lost severe, - .,

The research tq, date has enphasgged t:;.:valuation of reading requireé-

the extent to which vardious

kinds of written materials are used oa the job: (Post & Price;, 1974; Richt,
Fox, Hauké, & Zapf, 1977) and the reading difficulty of the materidls
available for use on the job and in. training (Biecsner, 1975; Carver, 1974b;
Fletcher et.al.; 1977; Kincaid, Pishburne, Rogers, & Chisom, 1975). In '
contrast, there has been re}atiVely little ' research on the reading skill
levels of personnel using the materials. 'The research' that has been done
hagv either focused on personnel with minims].reading skidls (e.g. , -Hoiberg, !
Hysham, & Berry, 1974) or has involved samplés of ingufficient size for
a detailed exanination of reading skil& in relationszzp to ‘other variables,’
(Carver, 1974a) ., . . . Lt

’ g

.
* ¢
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-

Pur

¥

This report is one of a series that ¥ill examine reading requirements,

-reading skill levels, and the effects of a mismatch of skills and require-’

ments on school and job performance in the Navy., It describes the reading
skills of a large sample of recruits and- ‘rTelates them to other ski

backgrouna charactéristicg, and subsequent career paths.y The intent of !
the report is to provide descriptive {nférmation that can be used in making

'decisi regarding implementation of any, of the thions for reducing func- .
xtional i1 iteracy,.discussed previously o
- i h ‘
+ ‘1 t .
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;"Reading Test . : o .- R “ﬂ .

-

*test carrel

“~— -

The testing. was part of an efiprt by{the Recruft T¥aining: Command,
San Diego, to idepti€y recruits with low reading ‘slefll” b&-administering
the vocahulary and comprehension- subtests of the-Gaées-HacCinite Reading
Test, Survey D (Gates i| acGignite, 1965). Thus, the reading-skill data’  ° ‘
reported here yere' "de from that test, even though it is pot an ideal °°
instrument for asa.ssing the reading’ ability of mjults. The test is- ’
empiricalry normed in grades 4 through 9 and grade-level nofms have been )
extrapelated dovm t® the second gradeé and up to the beginning%of thé, ‘
twelfth grade. It was adminis:ered to all available le recruits enter~
ing ,recruit trainipg in San Diego between 13 Méy 1974 and 30 May 1975,

Tegt administration during the i-year period became a part of the
standard processing of recruits during chéir first weék in-the: Navy. The
test was administered by Navy personnel, following standard procedufes, to .
groups of 50‘,0 140 recruits each day. The recruits octupied individual .
a large, quiet room. : )

- i

0f the 32, 890 men entering recruit training at . San.Diego during the t fhe,
of the experimentg 96 perceng €31,575 men) were administered the reading =
test. The 4 percent thatlwere not tested had ejther been discharged by the
time of testing or were sick on the t&sc day. ' oo .

. . oty

Otheggggrsonnel Data = , ' .

M .
Y v N\

’ qung social security numbers to identify the recruits, ﬁavy'personnel
records were searched twice. The first search, which was made shortly after
administration of the reading test, provided. ¢bmplete background information
and entrance test data for 87 percent of the subjects 'given the realiing test.
Failure to obtain aIl background-data ;or\rhe remaining 13 percent was due
primarily to inaccurate recording of social security numbers at the time the
reading test was administered, The second.sedrch, .which was made approximately
1 yea? after the last administration of the rgading test, provided information
as to the man's rate, rating, andAtechnical traihing

The entrance tegt'daﬂa obtained on the sample diring the first—séarch in- °
cluded .scores obtained on the Navy Basic Test Battery (BTB), a battery of
gix subtests used to classify Navy personnel, and two scores derived from the.
BTB: the Armed“?orces Qualification Test (AFQT) score @nd the classifi-
cationtof the wan as to ‘his mental. abil“y The BTB subtests for which
scores were obtained were: N . , . .
. ’ \
® General Classification Test (GCT), a test of general ability involving
verbal analogy ,and sentence\completion items, '
t * “ 4
e Aritlmetic Reasoning Test- (ARI), a test of mathematical reasoning in-
volving word problems. . Lt

L4 : “ -
. ihéchanical Abtlity (MECH), a test of comprehension of mechanical
principles using illustrated items. - g O .
. " L ) ¢ . -
» ’ - . 8
L]
~
. / " -~ 3 1‘ L) \
Wiy

B
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C}erical Test (CLER), a test of speed and accuracy in searching for .
spgcified digits. . . . -

Electronics Test. (ETST), a test of electronic aptitude‘

word problems . P -

D v

In Addition to the above test. scores, gelf-r, ported years of
and race were obtajined from the records.
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‘ ’ " RESULTS AND DISCUSSION
- \ “ .
’ / Distribution of Reading Test Scores N\ )
. . ) ) e
The test norms were.used to convert the raw scores on the reading test . -

to reading grade level (RGL) scores. An RGL score refers to that grade
level in school -at which one would expect students to obtain a particular
&> raw score. For.example, a recruit achievigg a 6.0 RGL on this test has
performed at a lével equivalent to that of the average student beginning
c 6th grade at ‘the time the norms were developed.

Among the norm gréups-of the Gates-MacGinite test, the coefficients of
correlation between scores obtained on'the vocabulary and comprehension sub-
tests range between .67 and .83. In this study, the correlation was con-
siderably lower: r = ,48. The relatively low correlation between subtest .
'scores was probably a result of ‘the low maximum gcore (12.0,RGL) that can,

* . be attained on this te'ecmse this ceiling score limits gheggest's

.

. capability .to measure idual differences among good readerse® For example,
dy “if the actyal abilities- the good readers ranged between 11.0 and 16.0 RGL,
", their scores on this test would range between 11.0 and 12.0 REL. This re-

duced varidnce would in turn be reflected in lower correlatYon coefficients.

-

As can be seen in the distributions of subtest scores shown in Table 1,
the expected ceiling effect did occir. On the vocabulary subtest, 29 percent
of . the recruits scored between 11.0 and 12:0 RGL, ahd-on the comprehension
subtests, over 60 percent scored in this upper range. The truncation of
scores can be "seen more clearly in Figure 1, which shows the percentage of
recruits who scored at or above a given RGL on the two subtests. Figure 1

¢

also shows that the distributions were fairly: comparable up to the 8th g .

| level. For purposes of this report, we deriyed a general index of reading
- ability by taking the average of the two subtest RGL scores as the basic
- measure. . - . - -
The RGL distribpution, shown in the bot tSh rqw of Table 1, indicates

that 18.1 percent of the sample had a score below an 8th grade level,” If
this percentage can be generalized in all FY 1975 accessions, it would in-
dicate .that almost 19,000 men entering the Nav{ during that year read below
an 8.0 RGL. In codparison,_ the minuals for recruit training and follow=-on
apptqptice training were written at ¢he I}th and 12th grade level (Biersner, .
1975). Thus, there was a gap of at least.three grade levels between reading
skills and formal reading gequirements for 18 percent of the recruit®. Since '\
these men were clearly.deficient in reading gkills relative to the formal .
. requirements, they could be expected to have difficulty completing basic traiA-
) ing in which formal reading requirements had to be met. gme of these men, +

those reading below the 4.0 RGL, would not be able to de®de even highly
. feamiliar onie-syllable words, as found in basic signs and directions, and thus

would be classified as functionally illiterate if any reading at all was'
P required. These men comstituted 2.1 percent of the sample or a projected
" 2,100 accessions in FY 1975, : . , )

.
. 1. - [}




Table 1 ”
.-’ N - ‘
Cumulative Percentage Distribution of Vocabulary, Comprehension, and the Average of the .
Vocabulary and Comprehension Reading Grade Level (RGL) Scoees for the Total Sample
(N = 31,579) ) ‘

4 .
hd -
' . - M .

Median . : ‘Reading Grade Level

RGL e i

) Test . Score <1.0 <8.0 <9.0 T <10, <12.0

- - - - K
_Vocabulary 9.9 : T 137 -18.8  30.7 71.0 " 10d.0

-

Conpnehensfbn 1.9~ = 13.8 18.5 26.1 39.3

Average' 10.7 . 12.2 - 18.1 25.3 54.2

—
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_Figure 1. Percerage.of recruits scoring at\%above a

" given reading grade level (RGL) on bhe

o

vocabulary and comprehension subtests.
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Mental Grog . ) , .
. . L
>n The distribution of reading scores within each mental group is yre-
ted in'Table 2 and shown graphically in Figure 2. f£lassification §nto
mental groups was based on a BTB composite that constitutes the Armed Forces
Clgssificatior’ Test (AFQT) score, representing a man's percentile rank in the -
. mobilization population. For example, Mental Group 1 represents the 93rd
through the 99th percentile range in the mobllization population; and Upper
Group 4y whic icates personnel considered ‘to have marginal abilit:Les
for service in thé Navy, the 21st to 30th percentile range. FPor she sample
PR studied, the median APQT score was about . 59 w}zich. is in the upper. half of “ ‘
Hental Gr.oup II1I. L g ) ’

. - .

. A . ' : ) ' v

. Table 2 . - j' BN

. Cumulative Percentage Dist‘ribution 6f Reading Grade Level (RGL) .o

) . Scores for Men in Each Mental Gro;up [ | 4
’ . . . T

.
! - 13
( ;
»

M . Reading Grade Level g

.o

* .

Mental Median - . A
, —LGroyp N RGL 4.0 <5.0  <6.0. <7 <8.0 <9.0 *10.0
. , - //.
I 1,046 11,7 0.6 0.4 0.5 ;..7 1.1 1.5% 3.7
. ot . . . .
) II , 10,810°. 1l1.4 .- 0.4 0.5 0.8 ~ 1.3 2.1 3.7 8.0
' AN 3 »

Upper i . . ; . ’
IIT %,574_, . 10.5 . L3 - 2.9 6.5 11.5 18.0 26.6 39.8 |
\ Lower O . ‘ N . |
I1I 7,010 9.1 4.8 9.0 15.9 23.6 34.4 47.6 64.4 .
) - Upper v ’ : il )
A 1,338 7.6 . 8.8 16.0 27.3 40.5 55.6 68.3 83.2 |
2 : o .

(R ~
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o READING GRADE sta; RGL) . e
- Figure 7. Percen:age of - %cruits in diffelent mental T
' ’ - groups scoring /at or above a given RGL.
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. where the clustering 1s based on aptitude test requirements an

T L4
. . ,
v . N -
. N * .
. 1] . . ~
— .
- . .
. '

. hS d *
Since mental ability and reading skill tend to be highly correlated, the
increase in 'the proqqrtion of low ability readers in the lower mental groups,
as idﬂdcated {n Table 2, ‘'was expected. However an unexpectedly large pro-
portioh of men (18;0!) in upper group 111 was found to ‘have a reading score
 below 8.0 RGL. Since almost a third of the recruit input was in this group,
“the 18. 0 pe:cent répresents a sizable number of men, more men than the 55w
perceng in group'F’ with RGL scores below 8.0. The relatively large propor- -
tion of poor rﬁaders in upper group 111 is significant because most men
in this mental group receive technical training in ap "A" school and thus
hold - teghnical jo in®the service. Therefore, the reading skills of these '
mén are'poiential y more critical to effectivegfazaﬁ operations than the *
reading’skills of men in the lowem-mbntal groups -

Ratings . > ‘
e, (

The effects of the Navy classification sydtem on the distribution of
reading skills in the ratings age shown in:ﬁables 3 and 4., The data in these
tables are the réadink scores of the men at. the time of our testing and the
technical rating (occupational area) of the men 1 to 2 vears after testing. .
Since virtually all recruits whe are eligible atﬁmhe time, of enlistment for N
a rating receive th4dt rating %ithin 1 year), the° ta in ;3 e.g:kles should ¢
accurately reflect the reading skill input into the vari technical areas.

Table 3 presents the distribution of reading scores for designated. and
nondes ignated personnel. Designated personnel are men who were eligible for
rating or who. ndve successfqlly achieved a rating in which specializett duties
are performed. Such personnel can progress to higher pay grades and are mote
11kely to be .recommended for réenlistment. Nondesignated personhel, on the
other hand, can achieve:.only an E-3 pay grade .and are assigned gemeral duties
as an airman, fireman, seaman, or constructionman. At the time of first f
enlistment, eligibility for training toward a designated rating specialty 1$
based primarily on performance on the Basic Test Battery, vh@ch includes a .l
test of word knowlédge. The data in JTable 3 jindicate that this classificatich
procedure resulted in most lower ability readers entering nondesignaged ratings;
87 percent of the men with less_ than a 6.0 RGL are nondesignated

similarity of
job duties.! As indicated, the classification system results lover-ability
readers being restricted to the less technical ratings. The largest ¢pncen-
tration of lower ability readers is in the service specialties with the next
largest concentrations in mechanicab and manufacturing. This distribution of
reading skills across rating €lusters gimply reflects the more stringent clas-
sification requirements for the more technical ratings. Since .reading =kill’

L)
Tablé 3 also presents reading scores for clusters of desigarted ratings
n

" tends to be highly correlated with aptitude test scores (Singer, Note 3), the

greater reading skills in the more. technical ratipgs are to be expected. How-
ever, it<§hou1d,not be assumeg-ahat the less technical iatlngs impose fewer
or easfer reading requirements (Aiken, Duffy, & Nugent, 1976; Biersner 1975).

a l /

‘ Mhis clustering scheme is used in recruiting and the|ratings witLinfelch
cluster are reported in Navy Careers 1976-1977, Recruiting Advertising Depart-
ment, . -

-
b . : 10
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- ' Tgble 3 .
Cumulative Perceutage Distribution of Readin
for Personnel in Subcategoriea of Designated

£ R 4

)
» '

:

g. Ggade Level \(RGLX Scores )
anl Nondesignated Ratings N

Rid

.
-

< TN .Redllipg Grade Level ' ¢
ﬁat;ng S~ Median, — . : :
Category - SN L <6.0 - <7.0 <8.0 M| <10.0-
: — — -
Designated P )
Service . B4 .2 6.6 ' 11.7  19.9  29.6 .  45.0 ‘K/
Mapufacturing L TRST-& § 2.4 2.4 6.7 14.1° " 30.6 ‘
Construction 1,331 10.9 2.0 4.0° 8.2 149 % 265
Hechanical "6 Repair’  4,180. 10.9 2.6 5.3 9.9  16.7 ? 8.6
Clericalf Admin. 785  11.1 2.0 4.7 10) 16.4 ! 7264 Q
*Transportation Field 608 11.2 1.8 2.5 4.1 8. 9) ﬁ6 1 CT
Data Processing 122 11.4 0.8 0.8 0.8 ~ 4.1 > 6.6
Health | 1,583  11.4 1.0 3.0 5.7 9.5 | 16.4
" Scientiffc & Tech. * 7,358 11.4 0.7 1.4 2.9 5.9..  12.0
So¢ial Sciencé 307, 11.4 0.7 2.0 42 7.2 -'15.0
Communications .169 Ln.s ©.6 1.2 1.2 2,4 5.9
- — — _— —_— _— .
Botal 17,396  11.2 1.7 3.4 6.4 11.3 - 20.0
— ‘ ~ . » -
) A Nondesignated - 1
Fireman ) 3,155 | 8.6 19.2°  29.4  41.6  54.5  68.8 .
™ Atrman 1,827 9.2 . 142  23.6 33.6  45.3 59.7
Seaman 7,641 9.7 .14.9 22,2 31.0  '40.4 52.7 ]
Constructiorman 123 10.7 7.3 7,3 114  18.7 29.3 )
» - —
Total 12,746 9.3 15.8  24.0- 33.8 44,4 . . 57.%
- €
‘ -,
N
’ -
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, Table % .

Cumulative Percentage Distribution of Reading Grade Lewel (RGL)
Scores of Mgn and the RGL Difficulty Score (from Biersner, 1975}
for the.3rd and 2nd Class Rate Training Manual in Navy Ratings

. P

L= . <

" ’ J . > ’

Rating - No. of Men Manual ROL . RGL
. T ; "<6.0 <7.0 <8.0 <9.0 <10.0

.Deck -Personned

— il
N/
vy

Quart‘em?texp(()l) 255~ - - 1Q.9 . .2 . 1.2 331 1.
..Signalman (SM) 119 11.5 .5 9.2 12.6 . 18.5‘/ ,

Operations . ’ 3 .
Specialist (0s) 455 . 12.3 . 4 1,1 2.8 8.6

1

—izlectgonics Warfare
Tech. (BW) . 58 , 13.9 . . 0.0 0.0

Sonar Technician > . .
Surface (STG) . »185 2.7 1. 6 2,2

Sonar Technician’ . : : ‘
Subsurface. (STS)- | 129 11,2 : .0 0.0

»
L

-

. Ocean Systems Tech. (OT) 64 - ~ - .0 .0 ‘1.6’5

-

Ordnance Personnel

. Torpedoman's Mate (TH) 214 ' 10.3

. Gummer's Mate : ,
Missiles (GMM) 69 . ~10.2

a

Gunher's Mate .
Techn®eian (GMT) . 73

Gunner's Jate Gun (eMc) :

F.ire Control 're;:h.
Gun {FTG)

Fire Control Tech. |
Surface Missile (FTMy

- Fire Control Téch. )
Baliigtic e

" Missile Technician (ML
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. Table 4 (Continued)
L
Rating No. of ‘Men. Manual RGL RGL

-

7 $6.0 <7.0 <8.0.<9.0 <10.0

-

)
'Electrogics Personnel

e

Electronics Techrician

LY

Communication .(ETN) 445 12.9 0.4 0.7 0.9 2.2° 5.2
Electronics Technician el ' . |
Radar (ETR) 346 - 12,9 - 0.3 0.3 0.9 1.2 | 4.0
o . S,
Data Systems Tech-
nician- (DS) 180 13.5 0.0 0.6 0.6 3.9 8.9
Administrative and Clerf;aL.Personnel
ny - * T : == —
Radioman (RM) 722 12.6 = 0.7~1.8 4.7 9.8 19.8
Compunications Technician ' .
Technical (CTT) 138 13.4 0.0 0.0 o.d 1.4 116
Ceuhunicatiégg Technician . r o .
AdminiStrative (CTA) 32 1.9 0.0 3.1 .31 44 155
Communicaticns Technician . i ‘
Maintenance (CTM™) . 86 $14.1 0.0 0.0 1.2 2.37 3.5
Comun_i-cations ’I'e::hnician, - - L
Communications (CTO) 104 12.7 4 0.0 0.0 ,1..9 2.9 7.7
Communications Techniciah o
Collectioms (CTR) 107 3.4 0.9 0.9 1.9 4.7 12.1
Yeoman (YN) " . 187 . 13,5 0.5 0.5 4.3 7.0 13.4
Personnelman (PN) 307 132 0.7 2.0 4.2 7.2 150"
Data Processing Tech. (DP) 122 " T12.5 0.8 0.8 0.8 4.1 6.6
Storekeeper (SK) 354 13.7 2.3 6.5. 15.0 23.7 35.9
. . ]
Disbursing Clerk (DK) " 99 14.3 3.0. 5.1.11.1 16:2 31.3
Mess Management ’ i
Specialist (MS) 571 1.0 6.5 11.0 17.9 28.4 42.9 .
InfqQrmation Se;urity R T A
Specialist (IS) 52 - 0.0, 0.0, 0.0 0.2 3.8
. Ship's Serviceman (SH) 277 12.9 6.1 17.0 24.2 32.1 49.5
Journalist (JO) 30 12.1 0.0 0.0 0.0 0.0 0.0
Postal Clerk (PC) " 36 13.6 0.0 2.8° 5.6 5.6 13.9
. /—- !
’ , i " .
-~ .
— . - J
13 25 -
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* Table 4 (Continued)

Rating No. of Men Manual RGL ¢+ " RGL .
. . = <6.0 <7.0 <8.0 <9.0 <10.0
Engineering and Hull Persomnel ) .
Machinist's Mate 0o) 1,390 12,3+ -2.2 4.5, 7.8 13.8 23.2
L . .
Engineman (EN) : " 532 1.2 %2.8 4.9 9.2 16.0 . 27.3
Machinery Repairman (MR) 159 10.5 1.3 3.8 gé 15.7 30.2
Boiler Technician (BT) , ' 749 11.8 . 3.6. 8.1 14.4_23.2 36.7
Electrician's Mate (BM) 854 12.5 1.4 3.2 6.8 11.1 18.4
Interior Communications . 3 s )

Electrician (IC) 392 12.6 0.0 0.8 2.3 4.6 9.7

Hull Maintenante Tech. (HT) 734 _10.7 .0 7.6 14.4 "26.0
\ . Comstruction Personnel -. ,
Construction ) .

Electrician (CE) 83 *10.9 2.6 3.6 9.6 14.5 25.3-
Equipuent Operator (EO) 2;“} ﬂ.3 1.8 4.1 10.4 16.3 -28.5
Cbnstruction ‘Mechanic (cn) 113 10.4 2.7 3.5 8.0 19.5 31.0
Builder (BU) 177 . 11.0 0.6 2.8 . 5.6 12.4 24.3.
Steelworker (SW) 46 10.1 0.0 0.0. 4.3 17.4 28.3
Utilitiesman (UT) 87 12.2 3.4 5.7 10.3 .18.4 29.9 .

, ¢ Aviation Personnel
Aviation Machinist's Mate 5 . ) ' .

Reciprocal Engines (ADR) 31 12.5 3.2 9.7 9.7 9.7 12.9
AViation Machinist’s Mate . ’ .

Jet Engines (ADJ) 627 12.2 0.6 1.8 4.8 19.8 20.7
Aviatio} Electronics . . )

Technician (AT) 358 13.0 0.3 .9 1.1 2.8 5.9
Aviation ASW B .

.Techpician (AX) 144 12.9. 0.7 1.4 1.4 2.8 9.0
Aviation ASW Operator (AW) 176 12.6 0.6 .6 1.1 3.4
Aviation Ordnanceman (AO0) 293 12.2 1.0 2.0 6.8 13.0 28.0
Aviation Fire Control ! .

' Technician (AQ) 89 2.5 0.0 0.0 0.0 1.1 4.5
Air rraﬂic Controlman (AC) 82 - 14.1 - 0.0 0.0 0.0 2.4 6.1
Aviation Boatswain's Mate . ‘ N . ’ .

Launching & Recovery (ABE) o 12.8 1.6 3.1 7.8 15.6 29.7
’ ‘ﬁﬁ - ' _ \ 7

N 14 M '
24 )
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o . . Tahle 4 (Continued)
¢ - 4,\ ) * . )
' - :‘: . TL R ~_ - “ ' N
Rating No. of Men Manual RGL . RGL

L \ ' <6.0 '<¥.0 <8.0 <9,0 <10.0

o

Aviation Pe}sonnel'(Cont.)

Aviation Boatswain's w
Maté Fuels (ABF) ,’

‘\ﬂViation Boatswain's
Mate Airégaft *
Handling (ABH) ,

Aviation-Electrician's

Mate (AE) ~ '/

Aviatiah Struétdral
Mechanic
Structures (AMS)
——

Aviation Structural
Mechanic Hydraulic
Mechanic (AMH)

"Aviatiefi Structural
Méchanic Szfeiy

/  Equipment (AME) 155 12.8 . 3.2 6.5 11.6 18.7 29.0
Aircrew Survival

Equipmentman (PR) 3/ 68 11.5 0.0 2.9 5.9 11.8 25
Aerographer's Mate (AG) 65 12,7 1.5 1.5 1.5 1.5 4

L

v

86 i?}a‘

385 . 12,9 0.3

\

-

355 11.3 | 3.1

¢

3;{1 ‘/ 11.8 is.z

.
.

52 S} . 3.8

5.8 °

7.0 10.5 23.3 31,

1.0 2.3 8.1 16,

L .

6.5 12.7 18.9° ° 31.

6.2 10.3 17.3 31.

3.8 7.7 11.5 23.

Aviation Storekeeper (AK) 72 15.5 6.2 8.3 9.7 16.7, 2.6
’ . .
Aviation Maintenance . L0 - T
. Administration (AZ) 41 15.1 2.4 2.4 2.4 2.4 4,
PhoteBrapher's Mate (PH) 47 11.4 0.0 0.0 0.0 2.1 4
¥ [ i . , .
- t Medical Personnel .
Hospital Corpsmap (HN) )
(also includes P
apprentices’ (HA)) 1,239 - 0.7 2.6, 5.1 8.2 15/
. Dental Personnel K
Dental Technician (DT)
.(also includes ( . .
apprentices (DA) 164 .~ 4.3 9.1 15.9 25.0 34.
- . -
. ¢
' /-—""'
\ A}
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The distribution of reading scores ig each’Navy rating for which there’
were at least 30 scores is presented in Table 4, These distributions should’
serve as ‘important data points for specifying a reading difficulty criterion
for the preparatign of manpals. Currently, the reading skills of the pro-

, jeeted users of a manual are specified {n g summary fashion 'such as ". . .
the level of writing should‘e for a high school gyaduate havigg specialized
training as a technician . . ." (MIL-M-24100B, 1974). While mostyNavy re-
cruits are high school graduates, fhe_gata in Table 4 indicate that reading |
skill is well below the 13.0 RGL (high sghool graduate) for many men in the ~
ratings.’

The full distribution of reading scores in a rating cannot serve as a
specification for.the preparation of a manual.. A cut score or a criterion
is needed that states the proportion of men in a rating who should be able
to read and comprehend the manual.. For example, one could specify. that manudls
should be prepared fer the average user. However, because of the considerable
variance of reading skills;.even within ratings, many manuals would be written
well beyond the reading skill of a significant number of men. The average

reader in the sample of aviation stauctural mechanics (AMS) ‘had a reading

test score of 10.5 RGL, but almost 13 percent of the men in the rating s cored
below 8.0 RGL., Thus, @ manual written for the average user in this rating
would exceed the reading "skill of lj\percent of the men by at least 2.5 grade
levels. 3

L4 -
>

An alternative RGL criterton for_ manual preparation could be to write
for the least skilled reader in the rating so that everyone would be able to
use the manual. However, s{hcevthere are men. with less than a 6.0 RGL in
most ratings, writing to this skill level would be extremely costly. It
would likely result in a considerable increase in the volume of ‘materials
due to the increased elaboration of textual information, the increased use
of graphics to supplement text, and the need to use many simple words in
place of conplex terms.

L.
-

A proposal resulting from 4 CNO (OP-099) conference?,on the readability
of Navy hanuals was that manuals be written at a level one standard deviation .
below the mean reading skill of the 4ntended ysers. This proposal takes into.
account both the typical reading skill and the variability of reading skill

* dn rating. "It is a compromise between writing to the 8¢erage user and

wiiting to the least skilled user. One standard eviation below the mean’

would include roughly.84 percent of the users. Therefore, under this criterion’
most of the manuals for nondesignated personnel would be written :to, the 6th
grade level since, as can be seen in Table 3, roughly 84 percent "of ‘the men

in seaman, fireman, and airman ratings read at gr above the 6.0 level. When
this criterion is applied to the distributions shown in Table 4, we can see

that the approximate reading skill of “the tdrgeted user would range from about
7.0 RGL for the gship's gserviceman rating, and about 8.0-RGL for the storekeeper,
botler technician, and aviation structural mechanic ratings, to levels gbove
10,0 RGL’for such ratings as electronics technician, information securiiﬁk
specdalist, and aviation ASW operator. . '

!

20P-99 speedletter 991b/550 of 13 March Y974,
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. .The discussion thus far has dealt,ﬁ?&h'only one data source, the distri-
bution of reading skills, in specifying’ reading difficulty levels for manuals.
However, as Fletcher et al. (1977) have indicated, the reading skill of.
the user is only one-of a host offVariables relevant to the specification
of a difficulty level. A major component. of the humag factors work in the
Navy Technical Information Preparation Program (Sulit & Fuller, 1976) is the
determination of the full range of personnel and job characteristics that
-influence the ease of usihg a manual. Job characteristics directly relevant -
to the specification of a reading difficulty criterion are the repetitiveness
of the reading tasks, the time available for reading, e purpose of the
reading, and the volume of reading. For example, the application of the |,
standard deviation criterion to the reading skill distribution for a rating
m3y indicate the target level for the manual should be 8.0 RGL; but, if the
manual .is primarily used as an information source in doing a familiar job,

°

a higher (more difficult) reading difficulty level would likely be acceptable, -

On the other hand, if the manual is used primarily in learning about new jobs

and the amount of reading is considerable, then a lower difficulty level might
be desirable. Research is required to determine the specificgeffects of use
conditions on the tolerable gap between the difficulty level of -the manual

and the reatting skill of the user.

,
. - ¢ -

The third column on Table 4 presents the reading difficulty level for
the 3rd class and 2nd class rate training manual for each of the ratings.
These manuals are freduently used as "A" school texts amd in all cases serve
as the soutce books for preparing for thé written examinations for advance-
ment in rate (pay grade). The difficulty levels, in RGL units, were calcu-
lated by Biersner (1975), who used a readability index normed on Navy men and
materials ard, therefore, accounted for the familiarity of technical words .
within the Névy, )

None of the manuals receiyed less than a 10.0" RGL difficulty score; the
range was from 10.1 RGL for the steelworker manual to 15.5 RGL for the aviation
storehieper manual,” We could not assess the proportion of men in a rating who
read at or above the difficulty of some of the manuals because the reading

.1 test had a ceiling score of only 12.0 RGL. However, even with that limita-

-p- tion, there were still 15 ratings in which at least 15 percent of the men in

the rating had a reading abfiity score less than the 10th grade level and a .
manual ‘difficulty level at or above the 12th g¥ade level (Table 4). Whether or
.bot these deficiencies affect performance must be the subject of further te-
" search. In this regard, Kulp (Note 4) examined the relation between reading
. - 8kill and performance of an unfamiliar industrial task. In Kulp's study, a
. manual was the only information source available for performing an experimen-
,tally simulated industrial task. She found that hen the gap between reading
- 8kill and the difficulty of the supporting manuagyexceeded two RGLs, there were
significant performance deficiencies. Kulp's task simulation was much like
the situation encountered by a new man on the job. Similar research is re-
quired to specify the tolerable gap for the trainee, the experienced worker,
-« @nd the supervisor under all of the various conditions of using & manual.

Education ‘
. . . g .
. The median number of years of education completed by the personnel in our

sample was 12.3, somewhat beyond the completion of high school. Education

. -

17,27

- ]
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levels ranged from eighth grade thrqugh the attainment of graduate degrees.

A Pearson product moment correlation coefficient of .13 was obtained between
years of .education and reading test score. That is, for this sample, years

of education.accounted for less than 2 percent of the variance in reading test
performance. -Of all of the test and background information for which we had
data, years of education showed the least relationship to reading skill. 1In
contrast to the present findings, recent-evaluations of adult reading skills
in the Uriited States indicate that, when the full range of effect on reading:
levels is.adequately ;represented, education is highly predictive of adult
reading ability. 1Ir studies by Northcutt, Selz, Shelton, Nyer, Hickok, and
Humble (1975) and Young and Jamlson (1975), a reading test was administered

to a large, representative sample of U.S. adults. In both studies, education
level was the demographic variable that most strongly predicted reading skill,
The discrepancy between the results of these studies and the present findings
is most likely due to the selection criteria for entrance into the Navy. That
is, men with Iittle education usually are ndt recruited. For example,. two-
thirdé of our sample completed exactly 12 years of edutation while another
‘13 pércent completed exactly 11 years. This restriction in the variance of
years of education would result in a smaller correlation with reading skill.

-

Figure 3 presents the distribution of reading gcores for high school
graduates and nongraduates. Again, there was little difference in education
levels for the two groups--a median of 11.1 years for the nongraduates and.
12.5 for the graduates. There is a wide range of reading skill levels in
~both groups. The wide range of reading skills for high school graduates in-
dicates that a selection policy of accepting only high school graduates will
not "selve" ‘a reading problem in the Navy.

Race
f

Figure 4 presents.the distribution of reading test scores for each of
the three major race categories. Approximately 1.5 RGL's separate the median
scotes of the groups, with Caucasians having the highest median (11.0) and

ysians the lowest (7.6). The same ranking of the races is obtained in
a comparison of the proportion of men reading below the 8th grade level.
However, in térms of absolute numbers, the men with reading scores below 8.0
RGL are brimarily Caucasians and ‘Malaysiand. The distinction between the
'proportional 8. absolute number of lower ability readers Js important in the
- consideration of any action to deal with reading skills. For example, al-
though a successful reading training ‘program would primarily affect the mean
readigg skill of the Malaysian and Black racial groups, the students in the
program would be p{imarily Caucasfan and Malaysian. A reading skill selection
process, on the other hand, would reject more Caucasians than any other racial
groups; but, at the ?ane time, woyld increase the proporttonal representation
ofﬁpaucasians in the'Navy,

7/
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The data 'if Figure 4 suggest A majqr cause of many of the reading problems
at thg San Diego RTC. The Malaygians, while only 8.0 percent of the sampfe,
represent 23 percent of the sample with readingagcores below 8.0 RGL. The
Malaysians also consthtuté a group in which English is @ second language for
most. Although English is taught begiﬂﬁing in the. first grade’in ghe Malaysian
countries, its use is typically restricted almost,éntirely'to the school.
While the San Diego RTC receives the majority of Malaysian recruits, the other
training centers receive cons{derable numbers of men for whom Spanish is the
native language. Thus, a high .proportion® of the lower abﬁlity readers at
all thd training centers can be expected to have EnglisH as @ second language.,

’

IntercorrelAtions ’ . . . ) *
e - —

Thé'n for each aptitude, ability, &and backgrounc:. varbable in our data -
set and the intercorrelations of these vartables are presented inigable 5.

Reading test performance correlated most strongly w "those aptitfide tests
requiring reading. The strongest relationship wa th GCT (r = .72) which
is a verbal analogy and sentence completion test. Since GCT, ARI, %Pd MECH
are the primary tests for deterzining eligibility fbr specific "A" schools
Ain the Navy, the-effects of the classlfication'process on the distribution
of reading skills, as showr in Table 3, are ynderstandable. Interestingly,
reading test performance was only moderately correlated with AFQT scores
(r<= .57); Thus, general ability, as measured- by the AFQT, only accounted
for 32 percent of the variance in reading test scores. )

\
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’ “ '\ Table 5 . ‘
Intercorrelation Matrix of Reading Ability c
< and Selected Personnel Data . . M :
. - | _ \
0o oa Standard oo '
Varisble Name °- - N  Mesh Deviation ‘ Variable - )
- . 1 2 3 4 5 6 7
' Gates-MacGinite B - / ' .
Reading Average 31,575 9.9 - 2.2 = .13 .57 .72 .50 .41 .44
Years of Education . . = ’.
'_  Completed 30,677 11.9 1.1 WA3 - .25 .18 .27 -.03 .30

/

-' Armed Forces Qualifi- . ,
catiod Test Score 29,778 . 60,0 - 19.2 |.57 ~25 - .77 .74 .61 .63

- -~ General Classifi-- T : -
Jeation Test Score ' 28,754 53.3 9.4 .72 5@ - .66 .48 58
Arithmetic Reason- '

S

/. N
) ing Test. Score .28,664 51.2 8.4 ‘.s‘o.in T4 V.66 - .39 .65
L Mechanical Compre- ) ' . ~ ‘ . -
o4 hension Test Score - 28,611 51.8 8.1 41 -5)03 .61 .48 .40 - .38 5
DL Electronics Selec~ - -
- tion Test Score 28,605 54.1 ;1.9 .46 .30 .63 .58 .65 .38 -
- ( - . . *
o, ‘ !
. - k »
RS
' -
R 4
+ \ - . ' 1Y / R
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' : ’ ' ®. CONCLUSIONS ' >
/4*‘ * N - ~
- The .following conclﬁiigps y be drawn from tthe -above results:
- ) r N . .

» . . v
1. The median reading skill for a large sample of Navy recruyits at RTC
San Diego was 10.7 RGL. One-fourth of the men in the sample read at least
two RGL's below the difficulty of the recruit and apprentice training manual,
dicaring these men may'not be able to indepéndently read and comprehend
tMese basic Navy manuals., 7 . :
~ .
. ' 2. Navy selection instruments 1n‘use\§; the, time of this research did
not adequately ‘8creen inept readers from the sefivice. .Of the sample testedf
2.1 pggcent-read\below the 4.0 RGL. Clearly, these men did not h§ve the read-
ing skill to perf ev?n day-to-day reading tasks in the Navy.

3. Since reading skill distributions differ by race, selection or clas-
sification policies bamed on reading skill will affect the racial make-up of
the service, The highex the reading requirement for.entrance into the Navy,.
the greater will be the ﬁégportion of Caucasian recruifs.

4. Most lower ability reader® are not rated or rating designated after
°l year in the service. The median RGL for rating designated men was 11,2.
< Only 6.2 percent of these men read below 8.0 RGL, as compared to 33.8 percent '
®f the men in nondesignated ratings. The men with less than an 8.0 RGL were
found in most of the ratings examined, but tended to be concentrated in the
less technical ratings (e.g., 25% in the ship's serviceman rating and 112 in
the aviation boatswain's mate fuels rating scored below an 8.0 RGL).

5. Fifteen ratings were identified in which significant numbers of men read
two or more grade levels below the difficulty of the 3rd class rate training
©  'manual for that rating. A deficiency. of this magnitude has been found to sig-
nificantly degrade job perfornqnge,_&hefézore, it is' likely ¢t ‘these men do
not have the skills necessary to fully comprehend their manuals, To fully
assess the adequacy of reading skills, the volume of reading, time to read, .
purpose of reading, and correlation with course/job performance must be assessed.

\
’
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{ , . . -—1 ) ’. ° ’
. . : . RECOMMENDATIONS -
The following recommendations are made based on thé above results and )
conclusionsa: ‘ < ’
1. Procedures should be developed to assess the s%}ll required to per-
form each of’ the many-different kinds of reading tasksfound in the Navy. A
standard, general reading test was used in the presewt research because it
was the best- instrument available. However, in addition to reading para-

"graphs, men read tables, graphs, figures, schematics, etc.--not only to ob-

tain answers to immediate,. specific questions but also for general compre-
hension and storige for use at a later time. A reading test that assesses
a man's ability to deal with the. variety of printed materials amdthe pur-
poses, for reading in the Navy is needed to diagnose specific reading defi-
clencies and.to, determine the effects of job training and job experience on
the ability to perform these tasks. :

Vd

2. Research should be undertaken to determine the effects of a read :
ob performance. The pfesent
results indicate a large disparity between reading skill and reading require-
ments, t do not indicate the consequences of such a disparity.

3. A’reading skill spetification for accession into the Navy shaquld be
developed and implemented. The specification should be based on the general
requirements. determ®™nation of
the cutofi score must consider effects pn both the number of accessions and
the racial distribution of accehgions. ’

.
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