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1. The purpose of this report was to continude development of approaches
. to determining. reading tequirements in military jobs, following on:
_related research” inder Work Unit REALISTIC The feasibility of a

general .methodology for determining-*litera-- demancs of Arry jobs was

. zssessed by means other than expensive, _arge- scale JOD—knOchd 2" and

-

‘job sample performance testing - N

2, Three approaches ior assesszmg Army ¢ rezadin:z demsnds av:= studied:
(a) determining reading grade level of d: ‘:1culty of MOS pr-- r:aterial;

_ - (b) developing a formula for estimating reading.grade level -7 - _lity -

from the AFQT,.and determining a correlation between estimated reading:
ability and job proficiency, (c) correlating personnel reading skills with

- Job~ Reading Task' Tests proficiepncy for three MOSs. "It was. concluded that

; réemedial literacy training should be aimed at producing no less than-

grade 7.0 ‘reading abllity, «ud that- job reading requirements for dny MOS
can. be established on the basis of existing Army. Personnel data (AFQT

and MOS/ET) " The FORCAST readabil: ty formula that was developed provides
a valid‘estimate of -the reading difficulty of Army technical reading
material, and ¢an be uszd as a quality—control device fon.simplifying
reading material to match reading ab111ty levels. '

C 3. Personnel who will be interested in this report include researchers
and instructors in tra1ning mathods,, functional literacy, readability
. dnalyses, and job proficiency. L : R s
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FOREWORD . = - o

.

Work Unit READNEED was undertaken by the Human Resqyrcérg Research Organi-
zation in order to provide information about methodoﬁ)gies for determining literacy

demands of Army jobs. This repcrt presents information on ihiree different approaches /

that may be usefu: in determining ~ow well personnel rﬁpst I able to read.in order to
do a job. Related :search is discu--d in reports from HumRR iVork Unit REALISTI_C. )
The- research was conducted :: HumRRQ Division No. Presidio of Monterey,
California, where Dr. Howard H. McFann is Director. ‘
Military supy-.rt was’providec v the U.S. Army Training “'c nter Human Research
‘nit, Presidio of kiunterey, Col. Ull: - 1 Hermann. Chief. ,
The research was performed by Dr. John S:-Caylor, Dr. Thor-:s G. Sticht, Mr. Lynn

C. Fox, and SP5 J. Patrick Ford, v :th assistance by Mr. Wiliam . Burckhartt and Mrs. © -
Jina McGiveran. Mititary assistants ~sorn the Human Researc: 1'nit w: -+ SP4 D, nderby,

JFC Steven Snyder. and SP4 Jame: .Ic ilasters.
"Special acknowledgement s du- o Dr’R.O  aldke sr o0 e | o Thuned
zizaluation Center, and to Mz or i L. Bidde o .the 5. &Tmy Zouiste . Forsonnel

Smpporn enter, 'w}}oy aild mac e possit:-» the research reportea in Chapter 3.
HumRRO research for the Department of the Army is conducted under Contract
DAHC -19-73-C-0004. Army ‘Training Research _is_ conducted : under Army Project

2Q062107A745. ' v .
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c .7+ *  SUMMARY.AND CONCLUSIONS -
_».I'V!.ILITARY.P.ROBLE.M R e

Major mobilization of manpower resources is generally accompanied by an influx
into the Armed Services of men with marginal literacy skills. In order to make best use..
of these men, they must be classified into jobs for which their limited reading. skills will
suffice, or they must be given remedial literacy training to raise their reading skill levels

\'—'“'\\\ to meet the job requiraments. In either case, knowledge of the feading demands of ]ObS 1s' -
necessary for the most effective action.

RESEARCH PROBLEM | S

The purpose of ‘Work Unit READNEED was to study methodolories ic  w-rermining
the reading I‘qulllr(‘ monts f jobs. This rzsearch follows HumR X0 Woi.. uii.. 1w ALISTIC
(1), mn whi¢. ~eauir. . guirements ./ four major military occupational specialtles were
determir;ed. in READNEED certain. of the apprpaches used in REALISTIC were to be

_ refined, and the fea51b1hty of a general methodology for. determining hteracy demands of
jobs using current Army personnel files was to be tested w1thout the expense of the -
large-scale Job-knowledge ahd job-sampie performance testmg uqed in REALISTIC
METHOD  / ' ‘ : L .

I
3

— Three approaches “or ‘assessing MOS reading demands were studied: (‘:

(1) A determination of the reading grade level -of difficulty "of MOS printed
materials using a readability formula especially de51gned and’ calibrated for use with Army
personnel and Army job ‘materials. .

(2) The development and use of ‘a formula for estimating readmg grade level of
ability from the Armed Forces Qualification Test (AFQT), and a determination of the -
correlation between estimated reading ability and job proficiency indexed by the Primary -
Military Occupational Specialty/Evaluation Test (MOS/ET) and Enlisted Eff1c1ency Rating
. (EXR). All these scores can bé obtained from present Army data banks.

r (3) The- correlations of personnel reading ‘skills with prof1c1ency on Job Read-

*  ing Task Tests (JRTT) developed in REALISTIC for the €qok (MOS 94B), Unit and .
Organizational Supply. Clerk- (MOS 76Y), and ‘Whéal Vehicle Repairman (MOS GBC)‘
MOSs. The effects of selection and of selection plus Combat Support Training (CST){on °
this correlation were’ evaluated 'by comparing the correlations of men tested at ‘the
-- Reception ‘Station _at Fort Or'a\é with those of relen selected for CST in: the appropriate
'MOS but not yet trained (Pre-CST group), and ' of men both - selected ana trained

. (Post- CST) in the appropnate MOS .

e . v ey

N,

. P ] .. - . . . ‘ . ’4-"
RE_SULTS _ g o aee - s
The research on readablllty prov1ded ‘the followmg results:
(1) The production of a’simple, easy:to-admitister forx/nula for validly esti-
mating the reading grade level of difficulty of Army job reading materials, ‘based solely
upon a count of the number of one- syllable words m a 150 word/sample of the matenal




s

This formu]a was named the FORCAST (FORd, CAylor, STicht) formula foilowing the
usual practice in readablllty research.’

- Information about the correlations among the Flesch, Dale-Chall, and
-FORCAST readability formulas indicated that, although estimates of readlng difficulty of
materials based on these formulas are highly correlated and of similar validity, the
simplified FORCAST formula produced a more accurate estlmate of the readlng difficulty

.of Army MOS passages.
“ . {2) Information which indicated that more than half" the read1ng materials in
" ‘each of seven MOSs exceeded the grade 11.0 level of difficulty as estimated by use of the

FORCAST formula.
: The research.on the feasibility of using 1nformat10n in present Army data files to
estimate the reading demands of Army MOSs produced these findings:
< (1) Riadlng grade level (RGL).and AFQT are highly correlated (rs ranging
from 68 to 79) Hence the RGL may be estlmated from AFQT scores -with moderately
high accuracy.

. - . (2) AFQT and job proficiency 1ndexed by .the Enlisted - Eff)mency Report
(EER), a rating made by supervisors, ‘were not-related. Therefore, the EER _cannot be
used to. estimute reading demands of jObS This finding confirms previous observaticns on
the relationships between supervisors’ ratings and AFQT, reading ability, job knowledge,
and job sample performance. Thus the EER shows no useful relationship to literacy or to
the measurable components of job proficiency mediated by reading. :

(3) AFQT and the Primary Military Occupational Specialty/Enlisted Evaluatlon
Test. (MOS/ET) were  directly, and significantly related,, indicating -the "feasibility of
«  estimating the RGL requirements of MOSs cn the basxs of reIatxonshlps among i
test scores, AFQT, and MOS/ET. )
s : (4) RGL scores associated with proponent established proficiency cut-
' - for the . MOS/ET -for seven' MOSs indicated that minimal passing scores set he™
proponent agencies in two MOSs were too low to estimate reading requirements using
this methed; for five MOSs, the readlng requ1rements SO est1mated ranged "from grade
levels 7 through

() Increasmg the median, mdnrmal passing MOS/ET cut-off scores eight
points—from 57 .(46%). points correct to 65. (52%) points correct—for seven MOSs,
resulted in a two-year increase in median estimated RGL, from grade 9.8 td grade 11.9.
This indicated that these MOS tests measure - wrth great sensrtmty m this wmidrange of
scores.

Research on-Job Readlng Task Tests (JRTT) indicated that: - /

(1) The, JRTT and standardized reading tests results were h1ghl_; correlated,
suggesting that these tests may be viewed as being. equally valid, alternative measures of -
general reading 4bility. Test-retest reliabilities for the JRTT were in the'rang: from .74
to .85-—acceptable reliability (stability) of scores on these experimental instruments. Inter-
correlations among the subtests of each "JRTT. with the sum of’ the remaining subtests in

each JRTT were generally moderately. high. and positive, implying that each subtest'

-cannot be consicered a measure of a separate independent reading skill. ‘

(2) Combat Support Training in the MOS for which a JRTT was desrgned
improved -performance on the JRTT for men of all reading levels from the 5th ‘to the
14th grade, althoygh the greatest‘ 1mproyement was observed in the performance- of men
with poorer readi g abxhty

{,l

.
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 (3) In the Repairman’s MOS (63C) and Supply Clerk’s MOS (76Y), selection

for training in the MOS on the basis of classification test scores was associated with

improved performance on the JRTT for these MOSs; thls was not true for the Cooks .
MOS (94B).

(4)--Correlations of JRTT, standardized reading tests and AFQT with Post-CST

“academic grades ranged from -a low of .49°to a high of .72. All mstruments were equally

effective as predictors of achievement in the MOS/CST program. ;

.. (b) For the Cook and Repairman MOSs, JRTT and AFQT scores were “signifi- -

" cantly correlated with Post-CST performance on a job-knowledge, paper-and-pencil .test.

designed in HumRRO Work Unit UTILITY to assess a job incumbent’s knowledge of

-+ essential job informaticn. Similar correlations obtained for Pre-CST men in the Cook

MOS indicate that performance on the job-knowledge tests reflects, to a large degree, a

man’s reading ability rather than his job knowledge. The man who' reads better pre-
sumably learns more and, therefore, scores higher on the job-knowledge test.

(6) The. use of a decjsion rule stating that 80% of the Post-CST men 2t a
reading level should get 70% correct on the JRTT for their MOS suggests that the
minimum literacy requirement for Repairmen and Cooks would be grade 7 0, but 10th

grade ability would be needed fo,t Supply Clerks.

/

CONCLUSlONS _
. . A . p
] (1) Although nQ smgle level of functional literacy can adequately represent the
reading requirements O‘f? the range of MOSs studied, there appears to be a lower limit of
grade 7.0 for functional literacy in the Army. Almost no job reading passages were found
at or below this level in the reading materials prescribed for a. representatlve range of ~
seven high-density, but diverse MOSs nor with minor exceptlons was the reading require-
ment for any 'of 10 MOSs' established below this level by any of the procedures studied.
- Hence, remedial literacy trainihg should be 2imed at producing no less than seventh grade
reading ability, and, optimally, should, be, targeted to the level of a man’s MOS
assignment.?
& . ~ -—(2) Job reading rqquxrements for any MOS can be estabhshed efficieritly and
routinely on the basis of existing Army personnel data (AFQT and MOS/ET} with
‘' nominal effort and ¢ost. Although reading ability is not usually assessed, the stable- and
ubstantial ‘relationship (r= .7) between AFQT and readmg perm1ts the estimation of the
'tter without additional testing. -
(8) Job reading materials are, for the most part, so diificult to use that thev
sred by most of the intended users. . The_easy-to-use FORCAS_Lreadablhty formula

are ighy

provides a valid estimate of the reading dlfflculty of Army technical reading material for o

the Army populat.on and can be used as a quality-control device for the simplification’
of readmg material to match the readmg ability levels of the usérs

o
[ .

\

! Three addltlonal MOSs were added in order to assess the relationships between readmgu ablhty'
estabhshed by standardized, grade-school referenced tests and pérformance on Job Reading Task Tests.

Current HumRRO Work Unit FLIT has as its objective the development of an experimental Army
literacy training program- desngned to achleve seventh g'rade reading evel .
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INTRODUCTION S

Rapid technological ,advancés place -a premium upon' fundamerital.informaf,ioh '
processing skills, especially language and literacy ‘skills. If a technologically based organi-, - o
zation, such as the modern Army, is to survive and function effectively and efficiently, it_ -~

must have personnel 'whose literacy skills match the literacy requirements of the jobs:
-  within the.organization. P . . Nl RN _
e . ‘Although’ the Army has continually encountered the problems produced by the
" scarcity of academically qualified maripower; these problems recently have been increased ¢

.__7,,,_by~7’thé"ih‘tfoductiqn,'under Project-100,000, of large numbers of men whose reading-skills—

g ',

fall substantially below the functiofial literacy levels of major, military occupational

specialties (MOS) (1). Furthermore, it is anticipated sthat, as-the Army moves toward an
-all-volunteer. force, a significant proportion of_/t;he-ma_np’omer will have to be drawn from .
the pool of less-academically-qualified-workers.- LT ' R
~.. Facing these problems directly,” the Army has sponsored research by the Human
Resources Research Organization to develop methodologies- for determining the literacy
' requirements of Army -MOSs (HumRRO Work ‘Units REALISTIC and READNEED) and
to -develop a prototype literacy training program geared to produce MOS-related func-
tional-literacy skills (HumRRO Work Unit FLIT). s i X
‘The present report describes research performed in Work Unit READNEED, which
e was directed toward (a) the refinement of methods used in the REALISTIC research to J
_ establish literacy requirements. of jobs, and (b) te develop more general, less expensive
e methods. . . . ' LT o .
The REALISTIC effort used three different methods to identify reading demands of
-a small number of jobs. One method involved the identification of reading materials in
S five’” Army MOSs, and an evaluation of the average reading difficulty level “of these
' ') "'ma\terials u’sin;g,the modified Flesch readabil_i’ty formula of Farr, Jenkins, and Patterson
A (2): This method, its limitations,,and its refinement under READNEED are discussed in -
-Chapter 2'of {his‘report. . P S
’ .Tl}e/ secorid approach used in REALISTIC to evaluate reading requirements of Army
MOSs Anvolved the measurernent of literacy skills of some 400 men in each of four MOSs
having-a high-density input of low-aptitude men. These men ‘were also tested on job-
. ) kn/o/wledge tests and four- to five-hour job-fample tests, in which cooks cogked, vehicle
- mechanics repaired yehiglgs,- supply - clerks filled out "forms, 'and'armor crewmen operated
. the tank and its weapons systems. Relationships between literacy test performance and
- Job knowledge and job performance were then studied to establish literdcy-skill levels
/' associated with the various levels of. proficiency on the job . tests, ,While this approach -

v

A '/ yields a great deal of. informatiorl;, it is,extremely time consuming and expensive, and is
not feasible .as a general approach to establishing reading requirements: for the hundreds - -
L -of Army military occupational ‘'specialties in existence. Chapter 3 of this report describes .
-/ - an-alternative approach to identifying reading-skill. levels associated with successful job~

/.- proficiency, using data currently maintained in Army. personnel] files, e -

’ . In the final approach used in REALISTIC for establishing reading demands of MOSs,
a detailed determination was made, by means of on-site’ interviews, of the job-specific’
reading materials actually used by job incumbents in three MOSs For oack cf 4hoc




MOSs, a Job Reading Task Test was constructed from these source materials,.yielding
tests consisting of reading material used by men in performing their jobs. As a final
research activity under REALISTIC, Job Reading Task Test performance was studied in
relationship to conventional school read'ng meagsures and the AFQT. As a product of this
eff%rt the Army was )rov1ded with (a) reading tests composed of the actual job reading
_materials in ‘three MOqs and (b) information on the relatlonshlps between performance

on Job Reading Task 'Tests, general educational reading-grade level, and AFQT for men )

new {n the Ar Yo were tested at the receptivii station at Fort Ord.
provides a means' of identifying the general .reading levels associated

T ow ous ur.euon levels of proficiency on the<Job Reading Task Tests; ‘that is, the

reading demands of a job can be stated in terms of how well a man needs to read (in
grade school scores) in order /to ‘read _job printed materlals with varying degrees of

———proficiency. Like the second approach mentioned earlier; the determination.of job

‘reading requirements by testlr\lg men on job reading task tests is an expensive under-
takihg, and realistidally could not be undertaken for each Army job. Nonetheless, such a
procedure is the most direct method for determining reading demands of a job, and
might feasibly be. employed in conjunction with job clusters, using reading task tests
copstructed to represent the most frequently occurting types of reading in the ‘cluster.
Because of the potential of the: Job Reading Task Test methodology, psychometric data
in addition to that collected in the REALISTIC research were obtained -in READNEED.
_~~These data, concerning the reliability- of Job Reading Task measures, and the influence of-
selection for and training in the MOS répresented by the Job Reading Task Test are
presented in Chapter 4 of this report.

) Finally, Chapter 5 presents a genera] . summary and a statement of concluslons
regaxdmg the problem of determrmng the literacy requuements of jobs.

-
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- Chapter 2

DEVELOPMENT OF THE FORCAST READABILITY FORMULA FOR
ARMY TECHNICAL MATERIALS .

¥
"

ESTIMATING READABILITY L ,

9 JE—

% - . f
LU

For many. years, * yarious formulas for . estimating the readability. of printed
materials—that is, how easy:they are to- read and. understand—have been ayailable (3).
- . ‘Generally speaking, indices of readability are established by following three basic steps.
o (1) A number of structural - factors, such as~the average sentence length,
" number of syllables per word,’and. number of words occurring with low
frequencies in general English usage, are identified. - ‘ , L
(2) The number of occurrerices of such factors in selected reading passages is
, ¢orrelated with performance pn' comprehension ‘tests based on the passages.
. (3) Formulas (multiple regression equations) are derived that state the finc-
' - ; tional relationships between' the structural factors and performance on the
comprehension’ tests. ; T o
. For the average reader, a low readabilipy score predicts a low level of comprehension
“of the passage, while a high score predicts a high'level of comprehension. Sometimes this
procedure is extended so that a-formula will estimate the school grade level of students
~ . who reach a specified criterion level in answering comprehension questions after having-
- ¢ read the pssage. It is possible, in this case, to state the reading grade level of difficulty -
) of a publicaiion. _ : . . : , .
- There have been sevetal applications of readability analyses to military publications,
with the objective of stating the reading levels needed to understand:the materials (3,.4,
and 5). In Work Unit REALISTIC, a modification of-a formual devised by- Flesch in
1948 (i, 4) was used to assess reading difficulty of Ariny publicatior;s. The formula follows:

. (1.015-x the average number of words.in the senterices)—381.517. - o
This modified \formula correlates better than .90 with Flesch’s 1948' formula. The
‘latter, in turn, has a-validity coefficient of .70 for predicting the reading grade placement
at whicn 75% comprehension of 100-word samples of the McQall-Crabbs. Standard Test
Leéssons will' occur (3, pp. 56-59). The raw-score index numbers derived with the use of
- the above formula have a range from 0 to 100 for almost ‘all samples taken from ordinary
.prose. A score of 100 corresponds to the prediction .that a child who has completed
fourth grade’ will be-able to" answer correctly three-duatters of the test questions about -
-the passage that is being rated. In other words, a score of 100 indicates reading matter. -
_'that is understandable for persons who have completed fourth grade and are, in-the
o " language of the U.S. Census, barely’ “functionally literate” (6, p. 225). I the REALISTIC -
-+ . research, the raw-score indices obtained with the Flesch,formula were.converted directly

~l

‘into school grade equivalents by means of a specially prépared table (5).! = -

Read&bgjiity=(1.5'§b’x the number "of,one-syl!d‘b_le'- words. per 100 L_uords)—

.

oo !The Dale-Chall Readability formula was applied to a subset of these materials, and ?:hé résults are

~ L} .
an . N i
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The major usefulness of an -appropriate readability index is" that it permits an
" immediate estimation of the reading ability - level required to understand a passage,
making use of clerical operations without the need for further testing. A readability index o
may be applied (a) to specific draft material in preparation in order to gauge its’
comprehensibility for its intended audience, and (b)to samples of the ]Ob reading ¢
material in an MOS (as in the REALISTIC research) in order to determine the reading ;
i ability requlred to understand the job materials. Given an appropriate forimula, all that is
c - nneded is the reading materlal the readability defmltlons and formula, and a clerl\

e co petent to apply it.

\,

LIMITATIONS TO USING AVAILABLE FORMULAS WITH ARMY MATERIALS -

T \L—Several—prob arise in applymg existing readablhty formulas. tg Army job readmg )
. material. General readability formulas have B‘ardeveloped—on—and_fmwhool

population; it is not known-how appropriate these .indices may be for the young adult ™ -
male Army reading populatlon and for ;Army job reading material, with its characteristic o
style, format and heavy use of %echn,lcal nomenclature. However, the fact that the
formulas have validity coefficients of about .70 for predicting the performance of schooI
children on reading comprehension tests inticates that they account for roughly 50% of -
. - the variability in reading performance of chzldren - Tt is likely that they may account for

_ less variability in adult performance, especially since material containing large numbers of y
»..  technical terms would mcrease the estlmate of dlfflculty made by the readab111ty
~ formulas.

An add1t10na1 drawback to.'the use of general readablhty formulas with Army

technical material is that some indices require special grammiatical or linguistic compe- .

_ tence on the part of the user, or the use of special word lists or equlpment that is not
likely to be routmely and read1ly avallable to the general user.

<
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PROCEDURES USED IN DEVELOPING THE.
FORCAST READABILITY FORMULA

Although avallable readablllty formulas have serious llmltatlons for apphcatlon to'
Ac{my technical’ matenals the .general approach ‘to determining the readmg skill level .
reqmrements of job ‘printed materials by use of.’ a readability index provides a relatively
.‘ - fast, inexpensive, and objective estimate -of " these requirements. Accordingly,” the
... ... { READNEED staff-uridertook development of a readability index that. would be (a) based
- . ' on esséntial - Army job reading material, (b) normed- for the yourg adult male Army
", recruit population, and -(c)simple and readily applicable by standard clerical personnel
.- without special training or equipment, The: formula that was developed to these specifica-
- . tions has been designated the FORCAST Readability formula. :
f The major steps in developmg ‘the FORCAST readablhty index for joh readmg
'+ materials included: &
s (1) Determmatlon of ]obs (MOSs) to be included.
. -(2). Determination of essential job read.mg materials.
s - (3) Selectign of reading passages from the job_reading materials, and assessment
of appropriate structural properties. :
(4) Measurement of an:individual reader s comprehensxon of passages from the .
. job reading materials. = . -
(5) Scaling of passages in terms of the reading grade level (RGL) requued for a -
deslgnated criterion level of comprehension. .

. -3
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(6) Determination of optimal weights of the structural properties of passages in
" order to maximize the prediction *of RGL required to comprehefid the

_ passage at the designated. criterion level. S e
Within this general framework, mahy, specific decisions made in “Carrying out the
general procedures had an effect on the ‘Butcome; these decisions are ‘discussed in. detail.

n

SELECTION OF MOSs AND ESSENTIAL)JO_B! READING MATERI"!' ©

In developing the FORCAST readability index, essential job reading materials‘ were .
collected for seven MOSs: o ) S
11B20 Light Weapons Infantryman _ ' S
) : 26D20 Ground Control Radar Repairman oo RN
S . ~  63B20 ‘Wheel Vehicle Mechanic ' | ' o . £ :
71H20 Personnel Specialist S ) \
L. 76Y20 Armorer/Unit Supply Specialist ‘ ~
ot ——————091B20 Medical Specialist_ - . - ot
) - 95B20 Military Policeman - . T T e
‘These MOSs. were selected to provide information on high-density jobs over a wide range
“of job families and-~content areas. . : ot e
: _ ... The determination’ of what body of reading material is essential and integral to a job
is frequently an arbitrary one. In.READNEED, the definition of reading material essential
to-job performance ‘was less so because the DA Pamphlet 12- Series prescribes the source
.reading material on which the mandatory. annual Primary MOS Enlisted Evaluation Test is
based. For each -MOS, the test study guide "provides authoritative specification,.to' the
~ chapter level, of the source materials which a job incumbent must know to validate or
‘maintain his job classification. These materials ‘may be considered as essential job reading
materials, because they form the basic depository of kriowl_édgé that a.man needs to be
designated as proficient and qualified for his job. h , D
»* In order to select passages from which to develop the readability f_ormtﬂa, copies of
he regulations and 'manuals identified by, DA Pamphlet 12- Series were obtained for the
seven MOSs listed. The assembled job reading matetials were sampled by scanning the- .
pages_for appropriate passages. Passages were deemed appropriate, if they contained 150
words of prose (excluding tables) on either one subject or two closely related ‘subjects.
Passages were also.selected to represent the MOSs ;gs'é'\‘reﬁly as possiblé." I
Using the modified Flesch formula (2),-each sample passage, was assigned a screening
readability index value. Twelve of these passages Wwere then selected to provide a-full’
range of readability, from the easiest'to the most ifficult, encountered in'the sampled
.job reading material. Thesge passages are presented. in A;ppe'ndix A, : ’ L

|

4

SELECTION OF STRUCTURAL PROPERTIES OF- TEXT .-

A . - . . . * . N
A lit.rature search on thessubject of readability vielded a list of some 40-structural
‘ : properties of passages that had been used in one readabilityformula or another. By .
R . eliminating those "variables that were essentially duplicates or were not feasible for our
purposes because “they required specigl competence’ or -equipment, the candidate list of
. structural propertiés of passages was reduced to 15, These variables. and the manner in

: \!

! which they were obtained are described below. _ L e _
o e (1) Sentences: The number of sentences was counted, up tg’and'incluﬁing the- '
" -150th word. of each standard 150-word passage. The sentence contdinirig the 156th word
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was counted only if that word occuwrred in the latter half of that sentence Each head1ng
was counted as a sentence. o
(2) Words per sentence: The number of words in the sample (150) was
divided by the number of sentences.
. (3) Independent clauses: The rumb~~ A clauses i 150 word.
‘was counted: An independent clause cciitaunng the 160th word was counted only 1f that
word occurred in the latter half of that clause. -
(4) Words per independent clause: The number of words (150) was d1V1ded
by ‘the number of-independent clauses.
~ (5) One-syllable words: The. number of one-syllable WOl‘dS in 150 words was
counted. Syllabificaticn was determined by the spoken language; for example, the
number 14 was treated as the two- syllable word ‘“four-teen.” Hyphenated words _were
“treated as a -single word, and were cons1dered polysyllab1c In-case of doubt, a d1ct10nary
was consulted : P
““(ﬁ) Difficudt words: Thls was the number of words out of 150 that did not
appear on the Dale list of 3,000 familiar! words (5). Each d1ff1cult word was counted each
time it appeared. r W
(7) Different d1ff1cult words: \The number of first occurrences of the d1ff1cult
words_in 156G words was counted :

words was recorded -t —_—

) (9) Three-or-more-syllable wozds: This; was the number of words of fhree or
more syllables in 150 words. ‘ ‘
(10) Total number of syllables The number of syllables jn' 150 words was
alculated.
(11) Total lettexs: This was the nimber of letters and d1g1ts in 150 words.

-] - (12) Syllables per sentence: The number of syllables in 150, words was divided

“t

by the number of sentences. o

(18) Letters per sentence The r.lmber of letters ‘in 150 words was dmded by
the number of sentences.

+ (14) Seven- or-more-letmer words The number of words in 150 hav1ng more
than six letters ,or digits was counted:

(15) Different three-or-more-syllable , words: The number of - drfferent words
having three or more syllables ir: 150 words was tallied. -

Each of the 12 experimental passages (Appendix A) ‘was) assessed to determine its

value for each of the 15 structurJ propertnes lrsted These flgures are shown 1n Appendlx B.

THE <CLOZE PROCEDURE AS A MEASURE OF*COMPREH\ENSION °.

: In the development of the FORCAST readabﬂlty formula, /an 1nd1v1dua.l’s compre- *
‘hension of the expenmental pessages was assessed by means-of the clol.e test procedure
(7). In constructmg a cloze test, every fifth (or nth) word of /a passage is deleted and
replaced 'by a blanl;,/hne of standard length. In administering the test, subjects are
_mstrus::ted to fill in the blanks in the passages, and their comprehension of these passages
1s indexed b, he percentage of omitted words thetthey correctly provide.

.The cloze procedure was used in the READNEED research*as an alternative to the

] : is obtamed by constructing multiple choice questions about '
each passage. The latfer procp@ure has two major drawbacks that led to,the decision i
i i abiruction of multiple-choice questlons is hrghly subjective,
~and hence both the :efiniiion the jfnportant content to be comprehended and the .
nature,® form and difficulty of the q estions may be expected to vary g'reatly dependmg

. i
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EMC ' and tested on his comprehensron of’ the passages

-’

hension guestions possible ior «  30-word passage would be far smaller than the 30 items

provided by the five- cycle clozr iest of the same material. =
Research has indicated that, .although there is no °single definitive method for

measuring reading comprehension, the “mechanical” cloze procedure has consistently

vielded very high correlations  with multiple-choice tests and other more sifbjectively -

‘constructed measures of comprehénsion and difficulty (7, .8, 9, 10, 11)." Therefore, the

‘weight of the evidence indicates that'the cloze test provxdes a valzd measure of reading -
comprehension. The fact that it is also strictly objectxve -and that n independent alternate.

forms can be credted simply by deleting every nth word counting from the first, second,
.or nth word from. the beginning of the passage, further encouraged the use of the
cloze procedure in the \READNEFD research. . -

/3,-

RELATIONSH!PS OF READING GRADE LEVEL TO R p)
COMPREMENSION OF ARMY&TECHNICAL MAT"RlALS '
L. Befme one can’ relate different structural propertxes of a passage to the reading
difficulty level. of the passage, it is necessary to establish the latfer through testing
" procedures. Worhmg with%school children, previous researchers (3, 6) have specified the
. reading difficulty, levels of 2 "passage by asserting a criterion, suchaas’ 75% corfect on a
——————— - multiple-choice comprehens1on test on the passage, and determining the lowest school
grade at which /the average tomprehensiom score eets—the—eriterion. This_school gra de—
for instance, eighth grade—is then taken as the redding grade level for which the passage
is comprehensible, and the passage is said to be of eighth-grade reading d1ff1culty N
© _As a modification of this procedure *students may be tested on a standardized
1eadmg test, and also on their ability to. comprehend test passages. A determination then’
may be made of the lowest measured reading grade level at which the average compre-

hension score for the test passages matches the criterion—in our example, 75% correct.

Using thls procedure 1t is possible to say that persons scoring at the seventh-grade level

on the .standardized test score, on the average, 75% correct on the comprehension-test.
The test passage then is said to be of seventh- ~grade reading difficulty.

"% . . In the cas¥-of the adult Army populatlon, there -are 'doubts about the meamngful-

ness of the literal 1nterpretatlon of a grade-level expressxon of readmg ability determined

o e g

by grade-school reading tests.:Nevertheless, the expression of the reading grade level norm -
is useful as a roughly common metric for comparing reading ability of an individual and"

. the reading¥ sability required to uhderstand a passage—even without reference to school

« grades. For this ,reason, the second procedure outllned was used- in developmg the -

FORCAST formula. . : -~
. ‘On the basis of prior “research (8, 9), the criterion of comprehensxon for the
- READNEED experimental passages was established as 35% correct on the clozé test for a
. passage. The 1eferenced research has indicated that, with # cloze score of 35% correct,
one might reasonably expect to obtain about 70% correet on a mult1p1e choxce test built
for the passage. ° o e » i
To determlne readmg grade levels of men achxevmg the 35% correct cntenon for
each of the 12 experimental, passages, use was ‘made of the Readmg test, US Armed

- printing of the Metropolitan Achievement Test, ‘Advanced Battery). This"test was adminis-
" tered to 395 unselected Army Tecruits undergomg Reception Statlon processmg at Fort
Ord, California, in February and March. of 1971.

In the testing sessions, the men were first given the USAFI readmg test Immedlately
af‘terwards, each man: was given one variation of a set of six experlmental cloze passages,

A w —

upon the individual prepar ng the questions. Second the*maximur number of compre-'

I‘orce; Institute -(USAFI) Achiévement Tests III, Abbreviated Edition, Form A (a special ~

. N -
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The 12 experimental passages were divided into two sets of six passages because of
limitations in tebtlng time and a man’s endurance in taking tests. About half (200) the
men were admmlstered the sxx test passages numbered w1th the initial digit 1, and the
other half (195) the test pasSages numbered with the initial digit 2 (Appendlx A). The
' . two sets of cloze passages were judmentally equated on difficulty. Each set was prepared
- in each of five.variations: In the first variation, evefy fifth word was deleted, starting
with the first wotd; in the second variation, every fifth word was deleted,- starting with
the second word, and so forth, until five variations were prepared. By this means, cloze
scores weré obtained for all words in a passage. Each of the cloze passages was scored as
" .the - number- of correct responses; the maximum for each passage was 30. Except for?“\_
miner spelling errors, a response  was scored as correct only 1f it eyactly matched the
deleted word. »
The USAFI readlng comprehernsion passages were scored in standard fashion, vsnthI
raw scores converted to reading grade level scores having & possible range of grades from
1.3 to 12.9. Because different men took different passage sets, and a priori efforts to
equate-the two sets of passages.for reading difficulty were not entlrely successful, it 1s
important to note that the two groups of men were. of equal reading ability. USAFI
reading grade level means for the two subsamples of men were ‘9.40 and 9.42, w1th
standard deviations of 2.7 and 2.5, respectively. On this basis, data from the two separate
sets of passages were pooled into one set of 12° passages. '

. . With routine testlng instructions, testlng was completed in a two-hour penod

[

25

L - : | © RESULTS. © .

l

__k\

AFQT AND READING GRADE LEVEL DlST“lBUTlONS\H\e_;__
FOR - THE SUBJECT SAMPLE

_—

. o '"‘2« . Table 1 presents the percentage dlstrlbutlons of AFQT and readlng level in the

) sample of men ‘tested on the _USAF‘ Reading and cloze test passages. Both shpw wide
’ ' o l l “ o ‘ ' . Yo | ‘ ‘,v/-‘ \ -
o : o _ Table 1 . . '

e . o _ Percentage Distribution of §nbjects by | -
AFQT Level and USAFI Reading Grade Level

) (N= 395) : , o
e ’ ’ AFQT Level o !’eroent\ Reading Grade |  .Percent, - / : ’
16-19. . 89 2 08 -/
L 20-29 *10.9 3 -~ 20 / o
30-39 17.0 - 4 43 . |/
- 40-49 . 11.7 5 6.6 _
~ 50-59 122 6 6.6 T
' 3 60-69 - 8.1 7 A
3 <5 7079 11.2 8 14.2
. S0 . ..808 122 9 10.3
; © o 9099 7.6 . 0 78. "
== 11 250
“o= - 12 . 150
Total \ 100 ! Total . 100 -
. . J ‘ 1 - . N

10
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" more than 40%

distri'bution ranges. The wide range of abilities of the sample and tiniti.d testing time

RGL of 12.9 that was toc low to differentiate the more able readers in the sample. Thus,
the sample obtained reading scores at the 11th and 12th grade levels.
Although’ they are fully descriptive of this sample, these distributions are not necessarily

necessitated th‘ii;ompromise choice of an intermediate-level reading <l with a ceiling

representative of general Army input, because of the hmlted testing time and smgle '
_locatlon (Fort Ord) of the sampling.

o
[

iNTERCQRREL_ATIONS AMONG READING MEASURES AND AFQT

This study made use of reading measures from two sources, the USAFI Achievement

Test and cloze tests of the experimental passages. The USAFI test is composed of two

parts—Reading (paragraph comprehension tested by four alternative multiple-choice: tests)

- and Word Knowledge (vocabulary test by the same type of multiple-choice procedure),'

by combining the’two parts, the USAFI Composite score is obtained.
In the cloze ‘tests, as mentioned prekusly, a given subject was administered only six
of the 12 experimehtal cloze test passages; therefore, thére are two sets of cloze tests,

geries 11-16 and 21-26..Table 2 presents the mtercorrelatlons among these measures and '~ -
1so AFQT. The relatlonshlp between USAFI Reading and the cloze total for each of the .

y ;gvo sets of six passages, .83 and .75, is sufficiently high to indicate appreciable

-correspondence between these two readmg—comprehensmn measures. USAFI Word-

Knowledge and Reading scores are highly related to each other and show almost identical

relationships to thé other variables. The compostte score affords little gain over either of .
" its components. The consistent relationship (rs ranging from .68 to .72) between AFQT
‘and the four reading measures reflects the large reading component of the AFQT

_ (one-quarter vocabulary and one- quarter arlthmetlc word problems)
AT

Table 2 oo .

- . . Intercorrelations Among
. . ... Reading Measures and AFQT

Reading Measure ‘i 2 3 4 | 5 6. '
V1 USAFlReading— .. . .85 .96 .83 -.75 .68
2 USAFIWord Knowiedge = -~~~ .96-—85-..75_ .68 , _
3 USAF| Composite ‘ . 87 78 .11 T
.4 Cloze (11:16) - ‘ _ 72 :
5 Cloze (21-26) - T .68
6 AFQT o ' :

’I‘he' most signlﬁcant aspect of -the data in Table 2 is that the high correlations
among the cloze tests and. USAFI Reading test support the- previous Statement that the
cloze test procedure produces at least as valtd a measure of comprehensxon as the typical

multtple-choxce test procedure.

-1y
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CLOZE TEST RESULTS

" The means and standard deviations (SD) of the cloze percent-correct scores for the
experimental passages, in :order of increasing difficulty, are shown in rows 5 and 6 of
Table 3. These scores are expressed as the percentage of correct answers given to the 30

- cloze items on each of the 150-word experimental passages. Given the adult level and the
technical nature of the reading passages, the range of these means (19.4-54.0%). corres-
ponds well. with the typical findings generated by this measure when it is applied to
passages that differ markedly in difficulty (10): With the simplest elementary school
reading material, average cloze scores of even the most proficient aduit readers do not

" exceed 65-70% correct (8, 9, 10). The variability {SD) among subjects tested is notably
uniform from passage tc passage. ‘ - L

-

. Table3d =~ . o >

Readabiiity Levels by Different Measures and
Cloze Percent-Correct Scores for Individual Passages .

' Passages
Property ) ‘
: _ 21 12 11 13 23 22 15 16 26 25 24 14
1. Scaled RGL - 60 70 70 73 91 9.6 114 118 120 120 121 13.0
2. FORCAST 86 78 76 94 1001 107 121 132 122 132 113 109
- Readability tevel . _ .
3. Flesch’ T 857 131610412 13-16 16+ 16+ - 16+ 13-16 1316
Readability Level ] o ’ : . o
4. Dale-Chall .. 18 78 56 78 11-12° 910 13.15 16+ 16+ 16+ 13-15 13-15 .
Readability Level ' Lo _ . : - :
5 Clze . - 540 467 45.1 457 351 -335 273 254 250 23.1 239 194
- ¢ Mean Scare - o . L - -
6. Cloze . 159 179 17.7/ 174 144 143 144 150 160 14.3 138 144
_ 8D (%), / ' / - ) 5

Table 3 diso presents the scaled re!ding—grade-level (RGL) score ‘that was assigned to
these ' passages ‘by ‘use of the cloze ‘riterion of 35%. correct (Row 1). In readability

" research using- multiple-choice items to measure passage comprehension, it has been'

.common practice to regard a score of _75%_correct as indicating ‘comprehension of the

- Passage—(6;-8;-9). This percentage, depending as it does ‘upon the generally -unknown
~difficulty of the multiple-choice questions, was initially arbitrary, but has tended to

$ “

become conventional. Comparative studies (8, 9) indicate’ that a cloze score of 40%

correct corresponds,. approximately, to thi§ criterion. of 75% -correct on multiple-choice -

-

tests of comprehension. In the bresent research we have -adopted the somewhat lower.
criterion of 35% ‘correct on the cloze meastire as our criterion of. passage comprehension.

This corresponds to about 70% correct on ‘a mulfiple-choice ' test ,of comprehension, a . -

criterion level frequently uséd in Army testing. Using this ‘criterion, the readability or
comprehensibility of aapz/is/sage, expressed in terms of reading grade level (RGL), was
determined..as the lowest’ reading grade level in which 50% of -the men reading at that
"&rade level achieved a cloze score at or above the 35% correct criterion level. Tt is-this
scaled RGL score that is shown for each. experimental passage in Row 1 of Table 3.

- #To interpret Table 3, note in' Row 5 that passage 21 has a cloze score of 54%
- correct, and, from Row 1, a scaled RGL score- of 6.0. This means «that 50% of the men

N

2 h S ‘ -
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who read at the 6.0 level, as measured by the USAFI Achlevement test, achieved at least
35%. correct on' the cloze test for passage,21. A 51m11ar mterpretatlon holds fér the
remaining passages. .

~ Data on which the determmatlon of scaled RGL for each passage in Row 1 of Tabhle
3 is based are contained in Appendix C. To? permit examination of the conseguences of
adopting a different criterion level of compréhension, parallel data“are given there gor the
30, 35, 40, and 45% correct levels of comprehensmn

Although the procedure for constructing a“cloze test (rep]ac1ng every f1fth wo%’d

with a blank) is certainly objective, the difficulty of a test so constructed \may vary as a
function of which starting place is selected—and thus, which fifth of the words are
deleted. Because of this, in the present research, each set of six expenmental cloze tests

was administered in five variations. In the first variation every fifth word, starting with

the first word, .was deleted, in the second variation every fifth word, starting with. the
second .word was deleted,-and so forth. Thus, every word in every passage sérved as a
cloze test item for one-fifth of the subjects. Mean percent correct cloze scores for each of
the five variations are shown in Appendlx D. PR . " ‘\ J

For many passages,. the varlablhty of the mean cloze score from. vanatlon to
variation is substantial. Since only about 40 men were tested on.any one variation of a
set of six passages,.it is likely that’ dlfferences in reading ab111ty among men randomly
receiving different variations, as well as dlfferences in cloze test difficulty due \to the
variations, contnbute to the dlfferences in cloze scores among ; the vanatlons shown in
‘Appendix D.

In the following description of the development of the FORCAST readablllty

formula, cloze scores: were computed. by summmg over all versxons of the cloze tests for .
“each passage

~

CONSTRUCTION OF THE FORCAST READABILITY IIGDEX
!
: To this polnt the steps taken to -construct a Job-related readablhty mdex have been
described: . . .
(1) Deternunatlon of’ ]obs t0. be 1ncluded )
- (2) Determmatron of essential job reading’ materials. :
(3) Selection and assessment of reading passages from the ]ob readrng matenals
in terms of ‘their appropriate structural properties.
(4) Measurement of individual reader S comprehensmn of passages usmg the ]ob
reading materials.
(5) Scallng of . passages. by the readmg grade level (RGL) requrred for ‘a
des;gnatqd criterion level of comprehensmn . .
A f1nal “step 1nvolved determlmng optimal - weights' of ‘the structura.l propertles of

¥

' passages to enter into a formula to maximize -the prediction of the RGL required to
" comprehend a passage.at the deslgnated criterion level. Table 4 presents the integcorrela-

tions among the 15 ‘'variables charactenzmg the st.ructure of the experimental passages_and
their relationship to. the medn®cloze scores on these* passages (summed over all reading
grade levels. and_”over all vanatxons of the cloze ‘tests for each passage) While the

may be substrtuted for it in a readablhty formula, major interest is in the relatlonshlp of

-each of the structural properties to the cloze score (Column 16 of Table 4).

Of the séveral structural variables showing. high correlation with the cloze score, the

‘number of one-syllable words is preferred for the FORCAST readablhty index. N6t only

has it been found useful in other, general-purpose readablhty 1ndlces, it'is also the easiest

13
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measure to, apply. Moreover the relationship is sufficiently hlgh (. 86) to permlt its"use in
a 51mple single-variable readability formula.

In order to determine whether combinations of these 15 structural variables might
relate more closely to mean cloze score than did any single variable, selected sets of two"
and three variables were examined by the multiple-linear-regressicn technique. As shown
- in Appendlx E, this approach provided no practical advantage and wus discontinued. In
view of the hlgh redundancy among the predictors, the outcome was not surprising.

The correlation between the one-syllable words and cloze scores permits the estima-
tion of a cloze score for a given passage. based upon the number of one-syllable words in
‘the passage. While such an estimate may be of interest for some purposes, ‘it is more
generally desired that the reading difficulty of a passage be stated in terms of the RGL of
difficulty of the material. Accordingly, the correlations between one-syllable words- and
the RGL associated with the cloze performance criterion (35% correct) were calculated
for cach-passage as given in Table 3. This correlation was .87.

. Regression analysis produced the following preliminary readablhty formula

RGL = 20. 43 — (.11) (number of one-syllable words) L (1)

The values 20.43 and’ 11 were reduced to 20 and 10 ? and .10 was changed to 1/10, in
order to produce the very sl}rnple readability formula dubbed FORCAST (FORd CAylor,
STlcht) The FORCAST formula is: -

FORCAST readabzlzty in RGL = 20 "“mbe’ of O"izy yllable words @)

To use the FORCAST formula to predlct the RGL readability of a 150-word
passage, one (a)counts the number of one-syllable words in the 150-word passage,
. (b) divides that number by 10, and (c) subtracts that value from 20.

For example, the estlmateeed RGL of readability of a 150-word passage contammg
96 one-syllable words would be 20 - 8.6 = 10.4, or about the middle of the 10th- grade
- level. This corresponds to the prediction that, on the. average, men reading at the grade
10.4 level would ,be expected to get 35% correct orn a five-cycle cloze test for the
. passage. . :

"APPLYING AND EVALUATING THE FORMULA |
LIMITATIONS TO THE FORCAST READABILITY FORMULA = .

The FORCAST formula was developed for and on a defined" body of readmg

* material (Army tecthg matter) and a defined population of readers {young
‘male SOldleIS) Unlike nfost general purpose readability formulas, it was not intended for
use with elementary and secondary school materials, or W1th newspaper and magazmes
and .its apphcablhty to these is not demonstrated

One’ apparent limitation to the FORCAST index is 1ts Jestricted ‘range. In the
unlikely hmbtmg case that all words m 'a 150-word péssage - of -job material should be

mopnosyllabic, the readablhty of the, passage ‘would be indexed as fifth grade (£ 5.0) and the
- index will go no lower. To date, no passagese, of sueh - low readability have been

encountered in: Army ]ob material and - a d1hgent search was: necessary to turn- up a.
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passage as low as the 6.0 scaled reading grade level passage used in the experimental list.
" At the other extreme, the fact that a maximum score on the USAFI scale used in this

study was.normed as RGL 12. 9 set this as the upper limit that could be assigned to the

readability’ of a passage in developing the FORCAST formula. FORCAST predictions
- above that point are based upon linear extrapolation.. However, any reading measure
appropriate to the wide range of soldiers’ reading ability must similarly be based upon
extrapolation at both extremes. Any passage characterized as the 12th grade réadability is
a difficult one, and there is little need in practical application for precision beyond the
simple ordering of even more difficult passages.

/ ,
RELATIONSHIP AMONG FORCAST,.FL'ESCH, AND
DALE-CHALL READABILITY MEASURES ‘

Table 5 presents intercorrelations among “FORCAST Flesch, and Dale-Chall reada-

" bility indices and scaled reading grade ‘level (RGL) scores for the experimental passages.

From the hlgh intercorrelations among the three readability indices, it is apparent that

they are functlomng in' a highly parallel fashion in ordering the expenmental passages on

readability. Similarly, they ‘are all highly, and about equally, related to the scaled RGL’
required to comprehend the passages. o ’ /J

Table 5

Development of the FORCAST Formula: Means and
Intercorrelations of Four Indexes of Passage Difficulty

Intercorrelation )
Index - - Mean - SD
_ 1 l 2 J 3 T 4 :
1 FORCAST — .92 84 87 10.6 1.9
2 Flesch .92 - .97 92 | 118 4.4
3 Dale-Challl .94 '.97 S .93 11.6 3.9
» 4 Scaled RGL .37 - .92 .93 — 9.9 2.5

_ While the Flesch and Dale-Chall forinulas, developed on general educational material
«and readers, show ‘high validity in the present situation, because of the simplicity of the
" FORCAST formula,, it is a more desirable. readability formula for use whenever a ult
techmcal matenals must be evaluated by relatively unsophisticated clerical persormel

CROSS-'VALIDATION
A cross-va.lldatlon study was conducted in order to. determine’ the validity of the
FORCAST readability index for a sample of Army job readmg material- mdependent of
that on.which it was empmcally derived. The initial des1gn was replicated, using another
, sample of .12 'Army job reading passages from the same MOSs and another sample of 365 .
. Armv recruits at the Fort Ord Reception Station. Passages ranged from RGL 7. 0 to 12.7
as indexed by the FORCAST formula :
“As mdlcated in Table 6 the FORCA‘ST values for the 12 passages correlated 77 :

Wty s Wt
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grade level at which 50% of the men at that level made a score of at-least 35% correct on,

the cloze test of the passage. Mean FORCAST and scaled RGL scores for the 12 passages
‘were 9.4 and 10.4, respectively.

Table 6

Cross-Validation of the FORCAST Formula: Means and "~
Intercorrelations Amc g Four Indexes of Passage Difficulty

- 1 .ercorrelation ’
Index " Mear SD
1 2 J 3 J 4 -
1 FORCAST - .98 95 77 9.4 ~2.0
2 Flesch .08 - 94 . 78 |7 94 . 42
3 Dale-Chall .95 .94 - .86 95 4.0
4 Scaled RGL | .77 .78. .86 - 10.4 2.2

- The genera.lly h1gh rs between ‘the FORCAST and the Flesch and Dale-Chall

USING THE FORCAST READABILITY FORMULA WITH

ARMY TECHNICAL MATERIAL

|

. formulas were again found. With this new set of passages, the latter formulas were. more
"accurate in estimating the mean of the scaled RGL. In general, the results of
. cross-validation "are, within normal sampling fluctuation limits, fully consonant with
basic findings and warrant the use of the FORCAST index for its 1ntended purpose.

this
the

The FORCAST index was* developed to .provide an estimate of .the reading ability
level required to read and understand Army job reading material:It can be applied to a
single- passage, a sample of material from an MOS, or the entire body of reading material -
in an MOS. To obtain-an estimate of the reading grade level of difficulty of materials in

-the seven MOSs from which the READNEEID experimental passages were obtained, the
-formula was applied to ail .the materials sampled in each MOS. These materials ‘represent

the reading materials that a man must study to pass his MOS proficiency- test (unless he
can learn the 1nformat10n in some other way) these are; then, critical job reading
materials. The manuals and reg'ulatlons containing the prescribed job read1ng material, as

well as the number of samples taken of each publication, are listed in Appendix F.

Table 7 presents, for each MOS, the cumulative: percentage’ of job reading materials
for each of seven grade levels of difficulty, estimated by the FORCAST formula. Using

the reading grade level 9 to 9.9 as the best estimate of the average reading ability range - -

of the general Army population. (see Table 1 and reference 12), these seven MOSs can he
ranked on how well the reading difficulty of materials in the MOS matches the average

reading ability of Army personnel (i.e.,

9 to 9.9). Applying this procedure, we find that
. the Medical Specialist (91B20) has the largest proportion (24.4%) of ‘materials written at .
or below-the 9.9 reading level, and isthe least. demandlng of reading skills. The remaining

MOSs have the following percentage of materlal written at the 9.9 level: Light Weapons
Infantryman, 18.3%; Military Policeman, 15:1%; General.Vehicle Repairman, 13 :4%;
Ground Control Radar Repmrman ' 4.2%;

Armorer/Unit Supply Spec1allst
Personnel Specxa.hst 2.2%. :

10.8%;

'/v
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Aruntoxt provided by Eric:

Table 7

Cumulative Percermtage Distribution of Job Readi-ig Materials for
- Seven MOSs and Seven FORCAST Readabil ty Levels

] Military Occupational Specialtyb
RGL?2 FR
11B20 26020 63B20 71H20 76Y20 91B20 95820

(N = 104) (N-95) | (N=108) | (N=95 | (N=83) {(N=90) | (N=138)
6-6.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7-79 1.0 0.0 . 00 00 0.0 00" 07 -
8-8.9 ‘4.8 7.0 * 3.3 1.1 3.6 22 50 °
9-9.9 183 2.2 13.4 2.2 10.8 244 . 151
10-10.9 41, 85 ., 363 3.3 20.4 478 . 340
1-11.9 712, 42.1 61.8 - 37.0 57.6 77.8 62.2
12.0+ 100.0 100.0 100.0 11000 100.0 100.0 100.0

- aRGL—-Readlng Grade Level of difficulty of job prmted materials determined by the FORCAST

fermula, .
b1q B20, Light Weapons lnfantryman 26D20, Ground Control Radar Repairman; 63820, Wheel

Vehicle Repairman; 71 H20, Personnel Specuahst 76Y20, Armorer/Unlt Supply Specialist; 31820, Medlcal
Specialist; 95B20, Mllltary Policeman. -

/

Although there are clear differences in readability of ]Ob prmted matenals among

the MOSs, all the MOSs show readability levels well above the r/lmth -grade level. These

findings confirm prevxous observations (1, ’_) and once again suggest that quality-control

procedures should be applied to printed "materlals in order to make them more useful to

the majority of personnel. , v ’

9



oo | : Chapter 3

5 3 REALING REQUIREMENTS ESTIMATED FROM
ThaT PRIM’:—'\RY MOS ENLISTED EVALUAITION' TEST

= EMENTZ® IN ESTIMATING READING REQUIREMENTS

)
A pro. ed.oce using iata from current Army data banks for estimating functional

literacy req.ivements of Army MOSs is discussed in this chapter.- Functional literacy js
defined her: as that level of reading ability that is minimally sufficient for satisfactory
- job performunce. In principle, the task is straightforward: To determine the literacy
requiremeni: of a ]Ob one needs a sample of job incumbents, a measure of their reading
ability, and a measure of their job proflclency——along with an authoritative definition of

the level of job performance that is ‘“satisfactory.” In view of the typical, positive =~
relationship between literacy and job knowledge (1), the job reading requirement can be '

. readily determined,- through correlational analyses, as the minimum literacy level asso-

ciated with “‘satisfactory” job performance

\ " . Given- the minimum necessary data—reading scores, job- prof101ency scores, and-a

' decision on what constitutes a satlsfactory level of job profxclency—lt is poss1ble to apply
this procedure to any MOS.

\

READING SCORES | " . . .

Except for some Project 100,000 men, there are no direct mm'eas_ures of reading
ability in Army personnel records. However, there is consistent ,e'vid‘énce of the sub-
stantial relationship between AFQT and reading grade level. For approximately 1,500 job

incumbents of widely varying job experience:in four MOSs the AFQT- standardlzed .
reading test correlation was .68 (1), and for three 200-man groups of unselected 1ecru1ts »

in a Reception Station, median r was .79 (1). For men entering Combat Support Trammg

(CST) in three MOSs,. the median r was .75, as it was for three samples of about 200

mer each . upon completlon of CST (Chapter 4). An-r of .68 was found in anot‘her
Receptlon Station sample of 395 recruits; in this case, a different standardized readmg

test was used (Chapter 2). ' : .
The stability and level of this relationship, in con]unctlon w1th the cons1stent
linearity -of the regression, indicate that reading scores, although not directly available,
= can be meaningfully estimated from AFQT. Admlttedly, the AFQT based estimates of
' readmg ability are imprecise, but. the loss of precision is unavoidable in any case of

regression-based estimates. If such a procedure as’ described herein were to be undertaken .

o operationally, it probably would be because of the ready availability of the AFQT in
> personnel records, and the desire to avoid the: expense of wide-scale testing of reading-
skill levels—a trade-off of precision for cost savings and convenience.

© —
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'Thf-.‘, annmal, mandatory, Primary MOS Enlisted Evaluatlon Test (MOS/ET) -score
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profigiency in his MOS The MOS/ET (based upon multip! -choice, job- knowledge items -
submitted by the proponent agency for the MOS) is centr.lly revised, administered, and
scored by the Army Enlisted Evaluation Center. The score or the .125-item test is
available as an independent entity. Its identity, however, is lost when it is merged in'
weighted combination with the Enlisted Effrcrency Report EER) rating and the resulting
composite score is normed and recorded in the individual’s files for use in MOS
verification, Specialty and Superior Performance Pay qualification, and other personnel
actions. The MOS/ET score is taken as the most authoritative and objective index of job
proficiency. avarlable in existing Army admrmstratrve records. :

CRITERION LEVEL OF JOB PERFORMANCE

‘The empirical answer to the question, “How well must a man read to do the job?”
" depends upon two factors: (a) the empirical relationship between reading and job pro-
ficiency in that MOS, and (b) the Judgmental decision as to how much profrcrency it
takes to “do the job.”

At present, cnterron scores defmlng adequate proficiency on the MOS/ETs are set
by the proponent agencies for each MOS, in -conference with the Enlisted Evaluation
Center. Such criterion scores.are based jointly on a consideration of the distribution of
proficiency scores in the MOS/ET the best judgment of the proponent agency as to its
manpower needs, and experience-based expectations about the likelihood of successful
jobsperformance by men scoring below the criterion score,

- Whatever the bases for setting - -criterion scores it is suffrcrent for the READNEED
'research that such criterid are in existence, and thus we have the elements in existing,
" standard records for estimating readmg level requirements of any Army MOS—AFQTs,
from which reading ability may be estimated, and an objective, administratively sanc-
tioned measure of job profrcrency to serve as a crrterxon to which reading ability may be
related.’

PROCEDURE

The general procedure for estimating the reading demands of a given MOS consrsts-
of six steps: 7
(1) Select the MOSs to be studied.
(2) Select a sample of men carrying that MOS. '
(3) Extract AFQT, and MOS/ET scores from existing records for each member
‘ of the sample.
(4) Compute the mean MOS/ET scores for men at each AFQT dec11e

1 Although these data are avarlable, they are not to be found in a common source. Scores on the
MOS/ET are available in the records of the Erlisted Evaluation Center (EEC); AFQT scores for all EM
are stored on PERSINCOM’s Enlisted Master Tape Records (EMTR) and subsidiary tapes as well as in
the 201 Files for these men at. the Enlisted Personnel Support - Center (AFPERCEN). Although the

" PERSINCOM tapes contain the PMOS Enlisted Evaluation Score 'and the AFQT,-the MOS/ET and

Enlisted Efficiency Rating (EER) composite, which, is the Enlisted’ Evaluation Score, is not considered.

an appropriate criterion measure for this research because data (1) indicate that the rating component is
“not likely to be- -substantially related o job knowledge, Conceptually, the: procedure described remains

unaltered by the lack of a common source for AFQT and MOS/ET scores; in practice one step’ is added.
- Since data are in ADP format at both PERSINCOM and EEC, the sampie for men in a given MQS can

be selected from either source and, through matching Social Secunty numbers, the second datum can be
’ 'obtamed from the other source. Such is the procedure that has been followed in the present work,



(5) Ascertain the lowest AFQT level at. -which Lhe proponent-based. MOS/E
criterion level .is met.
(6) Convert that AFQT level to a readmg grade level equivalent using thc
standard regression equation provided in this report.
Theso steps will be described as they were accomplished in the present research

SELECTING MOSs °

“Three crltena were used in selectmg the MOSs whose readlng level reqmrements
were studied. They were representative of a wide range of job families and job require- -
ments, they were linked with other READNEED and REALISTIC research on MOS
reading requirements, and data were available on a timely basis. '

The following MOSs were chosen for study: ; -~
o _ 11B20 Light Weapons Infantryman '

: ~ 31E20 Field Radio Repairman

63B20 Wheel Vehicle Mechanic

71H20 Personnel Specialist =

76Y20 Armor/Unit Supply Specialist
91B20 Medical Specialist ‘
95B20 Military Policeman N

SELECTING PERSONNEL SAMPLE AND OBTAINING SCORES

For each of the seven MOSs, a sizable samp}e of MOS/ET data was obtained, and
. for each MOS, the Enlisted Eva]uatlon Center (EEC) provided the following data for a -
- sample of 400 men: . .
e Name ’ . _
Social Secunty Account Number (SSAN) ' ' -
Pay Grade .
Enlisted Evaiuation Test Score (MOS/ET)
‘Enlisted Efficiency Report rating score (EER)
Minimum Passing EET Score established by the proponent agency for the MOS
. From these samples, a subset of 100 men was selected for each MOS.in order to;
. provide a full range of MOS/ET scores with a heavy concerzfratzon of subjects in the
© région of the minimum passing score on the MOS/ET, ‘established by the proponent
~agency for that MOS. AFQT scores for -these men were extracted from their 201 files at
the  U.S. Personnel Services Support Center (AGPERCEN).? Between f'the varying dates of
. MOS/ET testing -in the different MOSs and the time the READNEED research assistant
entered the AGPERCEN files, a considerable interval had elapsed. To varying degrees in
.. the different MOSs, 201 files of men who were selected for study were no longer
available because, in the interim these men had completéd their term of active duty.
Subjects whose 201 files were not available were replaced from the 400-man rosters by
- substitutes with MOS/ET scores as nearly equivalerit as possible. In the Wheel Vehicle
. - Mechanic MOS, in . particular, theére were insufficient low-scoring MOS/ET substitutes -
T ‘available from the 400-man sample to provide the intended distribution of MOS/ET
; scores This somewhat tortuous tryout procedure resulted in a set of approx1mately 100
_ subJects in each of the MOSs who were d1str1buted on AFQT, EER (Enhsted Effxclency

£

- 2Time limits precluded the -less cumbersome procedure of extracting AFQT .scores from the‘
3 PERSINCOM tapes This would be the recommended procedure in an operatxox al program.
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g Ratmg), and MOS/ET as shown in Table 8. The minimum passing MOS/ET score set by
: the proponent agencies for these MOSs is also shown in this table.

e

 Table8 -
, Percentage Distributions of AFQT, EER, MOS/ET, and MPRTS Scores

<

A .
. . MOS- - Ll
Test | 118 3tE | 638 71H 76Y 918 958
Infantry Electronics | Mechanic Personnel | Supply Medical MP .
(N=107) | (N=98) | (N=100) | (N=101)| (N=g98) (N =.99) | (N =100)
AFQT
- - 9199 5 . 20 -1 ‘9 . 4 5 1
. . _ 8190 3 20 4 - 15 4 9 17 ‘
‘ - 71-80 7 11 © 6 16 2 8 21 =
61-70 6 8 7 12 9 6 1 :
- 51-60 5 8 1 - 8 8 15 14 -
‘ _ 41-50 15 IR § 13 14 o1 15 9
; 31140 21 7 28 12 25 . 28 14
.. 2130 19 9 1 -5 16 -9 6
11-20 20 .6 19 9 21 5 7
¢ - EER e : )
91125~ 78 90 . 69 85 73 84 80
81-90 9 8 . 10° 7 7 7 8 .
71-80. 5 1 6 -2 8 6 9
61-70 2 1 7 1 6 1 -
51-60 _ 1 - 4 2 4 1 2
41-50 - - 3 2 — — -
040 5 - 1 T 2 1 1
MOS/ET \ . '
81- 125 - 8 2 - 2 . 5 -
81-90 - 19 7 3 11 14 11
. 7180 14 - 13 22 16 18 18 28
) 61-70 a7 15 3 20 23 . 26 25
- ' 51-60 a7 17 14 33 18 20 12
4150 \_ 18 ° - 10 15 17 16 12 18
040 N34 17 9 11 12 5 6
Minimum - - .
. passing score ’ °
"(MPRTS) set ‘
by proponent ‘ _ . : N
agency ° 43. 60 42 57 - . B9 65 46

=

leferences between MOSs in the proportlons of men at a given MOS/ET score level
reflect only a decision to oversample in the region of the minimum’ passing test score.
Beyond showing a wide range of MOS/ET scores with greatly fluctuating sampling density
in each MOS, these MOS/ET distributions have no further independent meanmg
Similarly, the AFQT distributions. do ‘not represent random samples of that variable in
these MOSs and are presented only to show the range and relatlve frequency of AFQT
. s scores in these present data.

-




. Correlational analysis indicated that the relationship between AFQT and EER ratings
was trivial, median r. for the seven MOSs being .05. This, in conjunction with the previous
findings of inconsequential relationships between EER and AFQT, reading, job knowl-

‘edge, or job samplé performance (1) led to dropping the .EER ratings from further

analysis. While the-place of the EER in indexing an essential component of total job .
proficiency in the work setting is recognized, ‘it shows no useful relationship to literacy
or to the measurable components of job proficiency mediated by reading.

RELATING MOS/ET TO AFQT AND READING ABILITY

The procedure for estimating the reading requirements of ‘MOSs consists of deter-
mining the lowest AFQT level at which job incumbents do, on the average, attain a
specified criterion level on the MOS/ET, and of estimating the reading grade for that level
of AFQT. s : ' ‘

"~ .To ascertain-how I_\_{IOS/ET performance varied with AFQT, mean MOS/ET scores
were computed for men ‘at each decile of AFQT (Table 9). These data were then
smoothed by computing weighted” MOS/ET means for adjacent AFQT deciles, and a least
squares best- linear fit was applied to the resulting values in each MOS. These data are
shown separately by MOS in Figure.1l. For simultaneous comparison, the linear regression

~ lines for. all MOSs are brought together.in Figure 2. It is apparent, for these seven MOSs,

that, to varying but substantial degrees, MOS/ET performance does increase as a positive
function of AF)QT. . . o
r

3

Table 9 | 7
Mean MOS/ET Scores by AFQT Decile . -

e

. mos

AFQT 18 31E 638 718 | 78Y 918 | 98B

Infantry Electfonics Mzchanic | Personnel Supply Madical Mp

11-20 399 553 -~ 568 56.7 46.4 .87.4 48.0

21-30° 448 46.8 606 32.4 .520 883 66.3 :

31-40 475 477 .57.5. 502 . 622 60.1 = 585

41-50 . 51.6 56.2 675 . 556 634 59.9 - 51.9

 51-60 478 575 . 624 . 635 714 | 658 -, 649

8170 892 628 769 - 573 728 687 87

71-80 68.7 . 611 710 - 572 80.5 732  76.1 ‘
81-90 71.7 712 758  67.4 83.8 71.4 66.4 \

21-99 74.0 77.6 69.0 69.0 83.2 782t 830

)

Shown immediatély below the AFQT level designations in Figure 2 are the reading
levels associated with those levels of AFQT. Reading grade levels were estimated from the
AFQT on<the basis of a sampl# of 393 unselected recruits at the Fort Ord Reception
Station \in which the correlation between AFQT and RGL scores on the USAFI'
Achieven\uent Terts I (Abbreviated Edition) Form A was .68 (see Chapter 2). The RGLs

" estimated from the . AFQT/ by the regression equation * [estimated USAFI = .075

(AFQT) + 5.52] are shown in Figure 3. -

-



Relationship Between AFQT and MOS/ET .Sco‘res for Sewien MOSs

80 — :
MOS ‘11B
Light Weapons Infantryman
70 — ’ '
60 —
" 50—
- 40 l
. * 10 _ 100 -
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S
)
Q
=
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=
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e Relationship Between AFQT and MOS/ET Scores for Seven MOSs (Continued)

E

80 — ‘
- MOS 71H

, " Personnel Specialist.

MOS 76Y ,
Armor/Unit Supply Specialist

70

Weightéd Mean MOS/ET Score

50
10 20 30 40 . 50 . 60 ° 70 BOTTTTT 90 - 100
o ' AFQT '
80 — : ’ I ‘
| ~ MOS 918 - S ' 2
EE . o Medical Specialist
’ 70 |—
: l-." L ]
] o 3
. .; ’
50 — l”
)
40 Lo | ) I R TR | ! 1 | |
. ] , 10 20 30 40 - 50 60 79 . 80 90 100
Cor o o L AFQT - .. ‘

) o ,'l Figure 1 —(Continued) AP




Relationship Between AFQT and MOS/ET Scores for Seven MOSs (Continved)

80—

MOS 958 ° . o
Militazy Policeman :

70

50

. Weigﬁted Mean MOS/ET Score

[
! 40 l__ ] 1 ] 1 _ | i b 3
10 20 30 . 40 50 60 70 80 90 100
’ ‘AFQT
Figure 1 -

Relatlonshlp Between AFQT RGL Equnvalent and
MOS/ET Scores ‘ o

90—

a5l
3 80 |~
75
70’—

65—

Weighted Mean MOS/ET Score

. 50—
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‘ T a0 1 - ' A U R
N L ‘10. 20 30 40 50 60 70 8 96 100 AFQT
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. v . o 63 7.0 78 85 93 100 108 116 123 131 Reading
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Figure 2 .
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Regress‘ion of USAF!| Reading Grade ‘Level on AFQT
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.~ From Figure 2, the estimated reading level requirements for the seven MOSs can be
read off directly—provided that one has a criterion level of an MOS/ET score defining
satisfactory performance. : y o ‘ :

As mentionied earlier, in present practice the proponent agency for each MOS
defines such a criterion by setting a minimum passing MOS/ET score as one requirement_
for an incumbent’s maintaining his MOS classification. For MOS 11B20, Light Weapons
Infantryman, the MOS/ET criterion level for 1971 was set at 43. In looking at -Figure 2
it can be seen that by entering the -MOS/ET ordinate at-43, then moving right until
encountering the MOS 11B20 line, and then moving vertically down to the abscissa, an
average MOS/ET score of 43 is obtained at an AFQT score of 26. By interpolation of the
bottom line of Figure 2 (or from Figure 3) one can see that for AFQT 26, the .
corresponding ‘reading grade level is 7:5._ Thus, the reading requirement for MOS 11B is
determined as being at the seventh- to eighth-grade level of reading ability. - s

~ Each MOS has its own Enlisted Evaluation Test and its own minimum passing score
established by its proponent agency. Table 10 shows the minimum passing-test scores for - -
the seven MOSs and their reading-grade-level requirements”determined as above. For -
MOSs 63B and 95B (Wheel Vehicle'Mechanic and Military Policeman), minimum passing
. . MOS/ET scores -are set so low that it precludes determining the reading requirement of
~; the MOSs any more ‘precisely than below the seventh-grade reading level. For the other
-MOSs, the reading.requirement ranges from 7.5 to 9.9. Men reading below the reading
level requirement for their MOS do not, on the average, meet this' minimum-criterion level
of job.proficiency c¢n the mandatory MOS/ET. ‘ ' '

- 3

o " THE EFFECTS OF INCREASING THE CRITERION LEVEL _
The minimum passing scores are set for reasons of personnel administration, and -
reflect retention policies determined, in part, by supply and demand considerations. In
view of the fact that on these 1.25-item, four-alternative, multiple-choice tests random
] guessing would yield an’ average score of 31.25, ‘the minimum passing criterion in some
: . MOSs is-ttuly minimal. Table 10 illustrates the effects of increasing the MOS/ET criterion
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Table 10 . T

MOS Readmg Requ:rements Under Various Criteria’

MOS/ET  items Correct : !
: mMos | mPTSs? RGLP - ‘ -
',\ 60 65 70
Infantry, .
118 43 75 10.3 11.1 12.0
Electronics, ' - P
3iE 60 98 98 108 1.7 N
Mechanic, i : ‘
638 = 42 c 7.6 94 - 111
Personnel, ' ) : :
: 71H 57 9.3 . 10.6 11.9 113.0
Supply, -
76Y 59 .8.1 83 - 92 “\ 10.0
Medical, © :
91B 65 8.6 6.6 86 - .107
MP, . - .- ~
958 46 c 8.5 9.9 11.3

aMlmmum passing MOS/ET score defmed by proponent agency.
bF(eadlng Grade Level.
CBelow 7.0 reading grade level.

t 1

on the estimated reading requlrements Data are presented for cr1ter10n score& of 60 65
and 70 items correct on the MOS/ET. ] :
' Consldermg that these criterion levels respectlvely represent 48, 52 and 56% of the .
maximum possible score on the MOS/ET, the reading-level requirements rise sharply in
" these MOSs for these ncﬁ;mnally small ihcrements in proficiency deflmtlon,, Not only are
these tests measuring with great sensitivity in this middle range of possible scores, there is
also the indication that a substantzal portzon of MOS/ET job- knowledge items are rarely. '
passed -
At the 60-items- correct criterion level, 11teracy requirements differ cons1derably over .
.. -MQSs, ranging from reading grade levels 6.8 to 10.5. Differences between MOSs in
, .. literacy requirements directly express differences in AFQT, and indirectly express 'differ- -
Lo ‘ences in. estimated reading grade level at which incumbents attain 48% of maximum on
these tests of MOS job knowledge. At higher criterion. levels, job reading requirements
increase and differences between MOSs shrink as the effective ceiling-is approached.

" Theé level of reading required for an MOS reflects the criterion level established as
sufficient by management. Generally speaking, the hlgher this cnterlon of prof1c1ency, the -
more dema.ndlng the requirement for literacy. There is, then, no smgle unitary. level of
' reading skill to be designated as the job reading level requirement. "Rather, there are as

9 - many llevels of reading requirements as there are levels of job proficiency; the determina——
tion- 6f the Job-proflclency level- deemed sui.icient is not the proper provmce of the
. 'researcher but is rather a decision to be made by the respons1ble management, *
~ o . - For the'above reasons, the entire procedure described in .this’ chapter rests squarelyl
‘ on the MOS/ET-as Army management’s choice of measures of job-relevanf and job-
- essent1a1 knowledge. This position is. buttressed by the Army’s use of the MOS/ET score .
. as.a sufficient measure in. itsélf for invalidating an MOS classification and, in conjunction .
with the EER, as the sufficient measure for selective awarding of prof1c1ency pay ¢
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The purpose of establishing the job reading requirement for an MOS is to determine

" how well men must read in order to do their job with a desired level of proficiency,
particularly when the desired level of proficiency increases beyond that of the break-in

apprenticeship - period. Given the present and probable literacy levels of "Army input in

the future, it does not seem likely that MOSs can be fully manned-: by men already

possessing the literacy skill levels required by these MOSs for satisfactory job perform-

.ance. Rather, the establishment of MOS reading level requirements below which job
" proficiency is inadequate serves to specify existing objectives, which, to the extent that
they cannot be met by selection and ‘classification, constitute training goals against which

“the effectiveness ofdliteracy and job-training programs can be gauged. In this regard, it

“should - be noted that for those five MOSs for which data of Figure- 2 permit a

- detc: minate solution, the’MOS reading requirement ranges from 2.5 to 4.9 reading grade

~ levels abovp the fifth-grade graduation criterion of the current Army remedial reading
program! These data (and others, 1) indicate that such training should minimally aim at
producing seventh-grade reading ability.3

'

3Work to produce a protofype Army hteracy trammg program targebed at producmg grade 7 0

readmg sklll level is under way in HumRRO Wonk Unit FLIT:> . = -

-

&

e



Cho pter 4

JOB READING TASK TESTS FOR THREE MOSs

The methods for establishing literacy requlrements of Army MOSs which ‘were
described in Chaptérs 2 and 3, are relatively simple and inexpensive, but they do not
invelve the direct assessment of the ability to read and understand job reading materials.
The readability approach of Chapter 2 estimates the ease of learning from or of utilizing
- job reading materials .on the basis of ‘a count of simple structural properties of the text.
The use of existing Army data bank information to estimate reading demands of jobs

(Chapter 3) is-based upon an actual job reading task—the Primary MOS Enlisted Evalua-
tion Test (MOS/ET)—but it also reflects a combination of reading ability and job
knowledge In- addltlon, this test is a low-frequency job reading task, and is not
representative of the day- to -day reading tasks performed by men in the course of doing
their jobs. . N :

"~ In this chapter, a- third approach for determlnmg reading demands of jobs will be
described. In this approach, the reading ability requirement of a. job. has been conceptu-
alized as the ability to perform thé day-to-day reading tasks of that Job-—that is, to obtain
that information required to do the job from the standard printed job-reading materials.
The correlational -analysis method was used to assess relationships between the reading
ability of men in the ‘Army, as established by standardized, grade-school referenced tests,
and their performance on Job Read1ng 'Task Tests for three Army MOSs: Vehicle
‘Repairman, MOS 63C; Unit and Organization Supply Clerk, MOS 76Y; and Cook,
MOS 94B. Additionally, this research has developed standardization and normative data °
- ,on Job Reading Task Tests (JRTT) based on Army recruit input. '

A second ob]ectlve of .this research was to determine the effects on JRTT perform-
ance of specific aptitude for . * job (defined as having been assigned to -training for" that
job, which presumably reflecus prior interest, information, ability, and experience in that
. job area), and also the combined effects on JRTT performance of havmg been’ a551gned to
a job area, and havmg completed MOS training in that job area.

- Finally, this research has produced data showing relatlonshlps among AFQT
Standardlzed Reading Test (SRT) performance JRTT, and end-of-course MOS academic
scores.

S
5

RN . DEVELOPMENT OF Jos READING TASK TESTS

©

CONCEPTUALIZING JOB READING TASKS \ B

Job tasks can be rougth categonzed into those for which-reading is an inherent,
directly involved part of the task, such as reading 1ncom1ng correspondence to determine
‘appropriate action, and those for which reading is not an inherent aspect of ‘the task,
such as’ changing a tire on a truck In the latter mstance, however, written manuals may -
exist telling exactly: how the tire is to be changed, and. the formal, prescribed jOb task
may be to change the tire in accordance with the dzrectzons in the manual. While readmg
Sklll 1s not needed ‘to perform the ultlmate task (changlng tl.e t1re), there is an enablmg'

A
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that would otherwrse ‘be 1nvolved in' job/task analysis,

IDENTIFYING JoB READING TASKS

" 4t06.9,7 to 8.9, and 9+—with approx1mately equal drst.rlbutlon over the three le\/e_ls

task—readlng the manual—lnvolved in maklng certain that the t1re is changed according to
the specified procedure. t

- Most Army jobs appear to contain tasks of this nature; for most tasks and jobs there
is an appropriate manual or _regulation that provides step-by-step directions for per-
forming the tasks. Although many of these tasks can be learned by “‘show-and-tell,”” and

‘hence do not require that 'the person be- able’ to read, reading the manual is a part, not

always exphcrtly recognized, of the formal job task. Thus, in the Army, to say that a

particular task requires no reading skill may .indicate failure to recognize the formal job =~ -

requirement. On the other hand, to always recognize “the formal task requlrement would
be tantamount to- asserting that practlcally all Army tasks require read1ng Sle and hence

- are job reading tasks.

The foregoing cqmrhents hrghhght one of the conceptual problems encountered in
attempting to identify job - readlng tasks. If the officially prescribed job tasks form the
basis’ for 1dent1fy1ng reading tasks, then reading task tests may bé constructed for tasks
that, in fact, are not performed on the job. Thus if supervisors or management people °
are asked to determine-what materrals a ‘man must be able to read and use, they are
likely to respond- in. terms- of the formal job prescnptlon or what they‘beheve ideally, a
man should be able to read and comprehend.

In the present research, an approach has been used to determine ]Ob reading tasks
that provide a sample of reading. tasks reported by job incumbents interviewed at their
job sites.” This approach ignores formal job prescriptions, and concentrates instead cn the
day-to-day reading tasks that men perform—whether in accordance -with -doctrine or not.
It also focuses directly on reading tasks, rather than on job tasks for whlch reading mlght
be simply an enabling skill. This procedure greatly compresses the time, cost, and effort

e
-
¢

~ The 1dent1frcatron of job readmg tasks and the coustruction of JRTT were
performed .under Work Unit REALISTIC. Methodology, test development, procedures,
and subjects have been descrlbed in detail in" the technrcal report (1) and will be only
summarized here. ' :
' To determine job read1ng ‘tasks, menﬁn the three MOSS (63C, 76Y, and 94B) were
administered structured interviews at their job Iocatlons In the interview, each man was

~asked to give five examples of the times during the “past -month or so” when he had
"been doing some job task and had had to (a) consult some printed ]ob material, (b) tell

what information he had ‘been seeking, and (c) describe the job ‘task he had been
performing. Then he was asked to get the manual or other printed job material, to locate
the exact page or part he ‘had used, and to show the interviewer the specific material
needed to obtain the desired information. This process was repeated until either five
instances had been described or the individual ‘could give no more examples. In any

- event, he was not pressed to give more than five exarnples

- The men interviewed were first-enlistment men with total time on the ]Ob ranglng
from 1 to 18 months and the data refer to job reading taskb for entry -and ‘apprentice
level job performance '

"There were 30 men interviewed in the Supply MOS 48 in the Cook’s MOS, and 85
in the Repairman’s MOS. The men represented three levels of literacy skill' —grade levels -

A

.

Determmed by prror admlmstratlon of the Survey of Reading Achievement, Junior ngh Level ‘
Cahforma Test Bureau ) . !
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CONSTRUCTING JOB READING TASK TESTS /

As .mentioned previously, |each of the men interViewed was asked to cite five
instances in which he had used) printed materials in hts work in the last month or so.
Copies of the printed materials /cited by the men m the three MOSs were subsequentlv
oblained. A schenre was dewsecf by which each page or section of reading materlals cited
could be classified by the “cqntent type” of information it displayed. The claSSIflcatlon
system used for categonzmg/the various materlals’ is presented in Table 11. |

. / : Table 11

.;6b Printed MaterlaI/Content-Type Categorles ' . i ‘

2 .
. - !

|
!

Category / I / - Definition L r’
a2 . - -

1. Tables of Content and Indexes Content designating the location of information withi"n
_ _ . apublication. . K
2. Standards and Specifications _ Content setting forth specific rules or tolerances to
-~ 7" which task procedures or the completed product !
, must conform, - ) v
3. ldentification and Physucal Content attemptmg to symbolically represent an object
Description , _ . via an identifying code (stock number, nomenclaturek

- and/or by itemizing its distinguisning physical, attrnbutes

" 4. Procedural Directions ‘Content presenting a step-by-step description of how

to carry out a specific jab activity. Essential elements
are equipment/materials/ingredients to be used, and
how they are to be used, with presentation orgamzed
ina sequentlal step-wise-fashion. ' s

5, Procedura!'Check Points o Content presenting a key word: or. highly sumimarized

version of what should be done in carrying out a task
rather than how it should be done. This content differs
from the content classified under Procedural*Directions
in'that'it assumes the user “knows hoWw to carry out the

" steps once reminded thiatthe step eX|sts and/or reminded
of the decision factors that determlne whether the step
is requlred - . . - -

6. Functional Description - Content presentlng an opsrating’ (cause and effect, dependency
"’ relatlonshlps) description of some existing physical system - .

or sul;system OrF an existing administrative system or subsystem.

~

-

In using this classification scheme to construct reading task tests the printed
‘materials cited by the men in each MOS were sorted into ‘the six different content
categories. Setting aside- Category 1 (tables of contents and indexes that were obvious and
sxmple to-.classify), the -matevials in:'the remaining five categories were sorted inde-
pendently by two judges, who agreed on 87, 80, and 96% of their initial judgments in

- the Repairman, Supply, and Cook 'jobs, respectively.. However, in the process ‘of sorting. .
" materials, difficulties of the classification. scheme became apparent. For instance, should

the unit of classification be based upon & line (semtence or two) or a paragraph, or a
major subsection of a technical manual? How should pictorial materials be classified? To

expedite the present research,  materials - were classified on the basis of the' major -

¥
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sunszction of a publication. Thus, a section that gave the  procedures for filling out a
s-r= was classified Procedural Directions, even’ though standards and specifications. may
iave 3een given in the material.

. From the data about the kind of mformatlon a man had been seeking when he used
@ the material, and with copies of the printed materials cited, job- -related reading task tests
were constructed. These tests represented the most:frequently mentioned reading material
content types,’and required the man being tested to find the kind of information from
the materials that job mcumbents reported seeking. No prior knowledge that was gspecific
to the job was. required for answering any ‘of the questions. Three separate tests were

. constructed, each using job-specific MOS materials. -
Table 12 lists the subtests in each job reading task test. The varlety in the tests for
-the different jobs reflects the varlety of different content types cited by men in the jObS
‘Where it was possible to complete the readability index, the difficulty level is glven in

y ' terms of the madified Flesch readability formula (4) for both the job material and the
' test- material. In all measurable cases, the dlfflculty level of the matena.ls exceeded that of
: - the-test questlons , .
» ) - “ : . &“:) .
L . Table 12
1 Content Types and Difficulty Levels of- :
. Job Readlng Task Test Materials and Test Questlons , . -
l\
\ \\ : o N Readmg Difficulty Levelb
. - \Job Subtest Content Type? - -
i \ N Job Matena\llTest Question
'Repa\rmzh‘g A1 N/A - 85.
(MOS\63C) "~ B 2 " N/A 8.5’
. v cC. 4 145 . 85 -
L ..-D 4 N/A . 8.5
. ¢ " E 4 145 11.0 )
- ’ F 6 16+ N/A B
G 5 145 8.5 :
Supply Clerk A1 CN/A 6.0 B
. (MOS 76Y) B 2 N/A 8.5 ’
. c .3 N/A 7.0, .
D 4 16+ 11.0 s
g E 5 85 7.0
® Cook T A N/A 5.0
o ~ (MOs34m) B 4 N/A 7.0
> - , - C-.'. 4 7.0 6.0, °
N o o ‘ D 4 85 © 60 .

aContent types follow the numbering in Table 11.
Readablllty levels in school grade equwalents

il
—

The general nature of the readmg task tests is.shown in Figure 4, using a portlon of -

ot " the Cook Index test. Questlons about the job reading material were presented on the
T nght side of the test booklet and the Job—related reading matenals were presented on the

, left side. A similar layout was used for all subtests. o =

(S N PN , .
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THE RELATIONSHIP OF R=ADING ABILITY TO
JOB READING TASK TEST PERFORMANCE*

The relationships of general readlng ablllty to performance on the JRTT ‘were
evaluated by administering the JRTT for each MOS and a standardized readlng test (SRT)

« to three groups:

(1) An_unselected sample of several hundred Army recru1ts at - the Fort Ord
Reception Stat1on, referred to as the RS group. ‘ )

(2) An unselected sample of several hundred men in their first week of Combat
Support Training (CST) for Vehicle Repairman. Supply Clerk, and Coolg referred to as

- the Pre-CST group.

(3) An unselected group of several hlmdred men in thelr next—to last week of
MOS training, referred to. as the Post-CST group.
In addition to the administration of the JRTT and SRT AFQT and end-of-course
grades were obtained from administrative files where possible.: With the latter grades, it
was pOss1ble to compute validity- coefflclents for the JRT’I‘ SRT, and AFQT.

~

MEANS ST'ANDA”RD DEVIATIONS, AND NUMBERS TESTED

[

For eac MOS, Table 13 presents data for AFQT Standardized Readlng Tesc (SRT)

rﬁperformance im reading grade level (RGL) scores, and scores for each subtest and a total -

score on the Job Reading Task Tests (JRTT).

A brief comment should be made to explain differences in Ns for the three groups
tested. The differences in the RS groups are small, and represent losses caused by the
blnablllty to wbtain the information from records, and failures to attempt the test. The
Jarger differemces between RGL and’JRTT for Pre--and ‘Post-CST groups who took the. .

* Cook’s JRTT resulted from the fact that, after some of the men had been tested on both

the SRT and JRTT, a sufficient distribution af RGL scores was obtained to permit a
study of the relatlonshlp between the two test performances. However, to obtain job
information, the Cook’s Job Knowledge test> and the JRTT were. administered to

. additional” m=n. Thus, more men were tested on the JRETT than on either the SRT or Job

Knowledge test, resulting in the differences ir: Ns for the Cooks. A similar explanation
holds for ths Post-CST. Repairman’s group: im this case, thé Job Knowlédge test for.
Repairmen® was not administered to Pre-CST men. The remaining differences in Ns for
any group for AFQT RGL, or JRTT also are caused by such things as the failure to
obtain data 7rom records. ‘ :

The major data of Table' 13 deal with the differences between mean JRTT perform-
.ance for the RS, Pre-CST, and Post-CST groups Presumably, the JRTT scores should.
1ncrease in that order since the RS group is an unselected group, the Pré-CST group was -
selected for their- MOS training because' of special aptltude for ‘that work, and the -
Post-CST group was selected for speclal MOS aptitude and had completed MOS CST
training. As the data indicate, although”there is some tendency for the scores to increase

in! the expected ‘manner, there are many reversals, and- those changes in_the expected -

direction are trlwal and may be the result of differential skill levels in general reading/
verbal aptitude; as is suggested by an examination of the RGL and AFQT scores.

A more complete: indication of the influence of selection, and of ‘selection plus
training on JRTT., performance is given- in Flg'ures 5, 6, and 7 Whlch present mean

[

2Deve]oped in HumRRO Work Umt UTILITY 13.
3Developed in Work Umt UTILITY.

)
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Repairman’s Job Reading Task Test Scores for Men Tested at
Reception Station and Pre- and Post-CST
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Cook’s Job Reading Task Test\\Scores for Men Tested at
Reception Station and Pre- and Post-CST
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Figure 7
percent correct scores for men of differing read'in.‘g grade levels in th: RS Pre-CST, and

Post-CST groups. The major findings shown is that, while in genesral he ¥IOS training
appears to produce better JRTT performance than that exhibited ky - ES or Pre-CST

~groups, poorer; readers exhibit the most gain. The fact that jur mmmg improves

performance on the JRTT, at least for the poor readers attests to =fes walidity of the
JRTT as measures of job-related reading skills.

A second maJor finding presented.in these figures is that gener: rreding ability is
highly related to' JRTT performance for all three groups. This is fu::mr'-:mcated in the

_data reported in th1s chapter )

,/
COR RE LATI ON DATA

Tables 14 15, and 16 present, for each MOS mtercorrelatlon matzes for AFQT,
SRT (RGL), JRTT and_subtests, end-of-course academic (EOCA) grade. .nd, for Repair- -
men and Cooks, Job- Knowledge test results These data are presentec._aparately for RS
Pre-CST, and Post-CST groups. .

' Examining the three tables, it is seen that SRT(RGL) is about equally correlated
with AFTQ and JRTT, with rs ranging from .66 to .82 for SRT and AFQT, and from .65

. to .80 for SRT .and JRTT. Thus, to a large extent, these three instruments appear to be .
" measuring similar skills. This is further evidenced ed by the somewhat lower, 7=t consistently

positive correlation coefficients for AFQT and i JRTT. The somewhat low=rTs for AFQT
and ‘JRTT. than for AFQT and ‘SRT may reflect the fact that, whereas:she AFQT and
SRT were constructed to. discriminate among testees, the JRTT was desigrned to measure”™

ability to perform job readmg tasks and was not des1gned to show dlfferences among the
men tested , . .

.38
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3

INTERCORRELATION° AMONG JRTT SUBTESTS AND
REMAINING VARIABLES

Generally speaking, the mtercorrelatlons among the subtests for each JRT’I‘ are
moderate and positive. The lowest rs are obtained with the Post-CST data, which
probably reflects the most homogeneous nature of the subjects (Table 13, Columns 5, '
6, 7) over those of .the RS -and Pre-CST groups, and the near-ceiling attainment levels

. (Table 13, Columns 2, 3, 4) .of many Post-CST men on subtests with small point values.

For the Receptlon Station (RS) group, Table 17 presents the relationships of each

subtest with the sum of all other subtests in a given MOS JRTT. The rs are all
- moderately high, mdlcatmg that each subtest is measuring the same capacities as
~ measured by the sum of the other subtests. These correlations are quite high considering
that the JRTTs were not designed to mére’ase the variance among subjects, which would
tend to enhance these rs. These data, and - those of the preceding paragraph, suggest that
each subtest provides a moderately effective. measure of general reading ublllty, as well ds
" a rheasure of job-related reading skills. ! :

-~

n

Table 17

Correlations of Each Job ReadIng Task Test Subtest
With the Sum of the Other Subtests

: Repairman . , Supply Clerk ' |- ) Cook’
“JSubtest’ r Subtest . Sy : -ls"ubtest o
A 68 A 89 | A- 73
B vy B 58 B .65
> C 59 | ¢ .65 C - .62 R 2
D = 787 | ‘D- 65 D, 82 . S
E .65 E . .63 _ . B
F .75 . e o o
G .61 S -
RELIABILITY OF JRTT ST % \__.:.‘.'

The testing schedule for the Pre- CST and Post-CST groups was ‘such that a smalI,,\
sample of men in each:MOS school were included in both groups. For the Repairman,
Supply Clerk, and Cook schools, the numbers of men for whom both Pre- and Post-CST
scores. were avallable were, respectlvely, 36, 98, and. 37, and test-retest reliabilities for the:
JRTT were,’respectively, .85, .74, and -80. These Indlcated acceptable levels of stabxhty_
for the scores on the test mstruments -

. JALIDITY OF AFQT, SRT AND JRTﬁ' FOR - .
PREDICTING END OF COURSE ACADEMIC GRADES -

=

_ As mentloned before end- of—course academlc (EOCA) grades were obtainéd for t'he
| Pre-and Post-CST groups, and 1ntercorrelat10ns for these grades and AFQT, SRT, and
' JRTT are presented in Tables 14, 15, and 16. In these tables, it should be noted that the
coeffICIents for the AFQT and Pre CST groupa with the EOCA are, predictive valldlty .

»","-4_2__ . L | . ' ' ,.~: . ..,fr



coefficients, because the tests were admlmstered seven weeks prior to tire awarding of an
EOCA grade. On the other hand, the coefficients for the SR\T and JRTT with- EOCA
grades for the:Post-CST groups are concurrent validity coefficients, because the reading
tests were admimistered during the last week of CST trammg, wher\ final EOCA grades
were assigned. : .
Overall, it is clear -that the three predlctor tests show moderately strong, positive
correlations with the EOCA. As expected, the coefficients for the varidus JRTT subtests
are less than for the JRTT total scores, primarily reflecting the. reduction m number of
items and lower reliabilities of the-subtests. )
Of note is the fact that the AFQT and SRT, both non- MOS related measures of -
reading, are as effective as the JRTT in predlctmg—ae&demlc achievement in MOS training,
even though the JRTT reflects job-specific’ reading contenti and format. Thus, while. the
JRTTs have greater ‘“‘face” validity than do the AFQT and SRT, the latter instruments
permit the same efficiency of prediction of MOS CST achievement as do the JRTTs.
\ One remaining piece -of evidence conceming the validity of the AFQT and JRTT
comes from the Cook’s and Repairman’s MOSs, in which a number of men were
AR ” administered the Job Knowledge tests” developed” by HumRRO Work Unit- UTILITY: For
C o " the Cook’s MOS, the Job Knowledge test and JRTT were administer:d to men in both
- thie Pre- and Post-CST groups. For the Repairmen, only the Post-CST group took the Job
I Knowledge tests. Table 16, Column‘t9 presents intercorrelations for the AFQT, JRTT,
-and Job Knowledge tests for Pre- and Post-GST in the Cook’s MOS. Table 14, Column
12, presents comparable’data for the Post-CS'T Repan‘man In all cases, the rs are positive
and moderately high, suggesting a large component of reading or other verbal ability in
- performing on the Job Knowledge measures. This is best evidenced by the Cook’s
- Pre-CST data, in which the men had not been taught any job knowledge (Table 186), yet
the :correlations of AFQT and JRTT with the Job ‘Knowledge test performance are .53
and .62, respectlvely ' ~

4

USE-OF JRTT TO DETERMINE JOB LITERACY DEMANDS

Figure 8 demonstrates how the JRTT and“SRT relatlonshlps might be analyzed to
determine the reading skills required to perform the job reading tasks. It shows the
percentage of men in the Post-CST groups who scored at or above 70% correct on their
MOS JRTT, in relation- to the SRT reading ability level of the men. The horizontal
* dotted line crosses each curve at a point where 86% of the men obtain the criterion score
of 70% correct*on the, JRTT The vertical dotted lines mark the reading grade level on
‘the x-axis at which 80% of the men score 70% or more correct on the JRTT. Thus, if a
rule were adopted that stated that the reading level reqmred for satisfactory performance "

“on JRTT is the level at which 80% of the men score 70% or better on the JRTT, then
the reading requirement for both the Cook and Repairmen’s MOSs" would fall in the
range of 7 to 7.9, and the Supply MOS would be rear 10. ‘

*Obviously, the estimates of reading requlrements will change as the decision rule is
changed. At the llmltm'g case wherein 100% of men are expected to achieve 100% correct .
on the JRTT, it is clear from Figure 8 that a 10th grade level would be required for ., ~
Cooks and Repaumen -while’ the Supply Clerk’s reading requirements would be estimatéd.. L .

o well above the 12th grade level. Decisions concermng how low criterion levels might béx ':-"
’"""W ——set must be based upon additional knowledge, such, as the supply and demand . cha.tac---
' teristics of the manpower situation; whether or not literacy training will be provided, ‘and,
what additional information is available concerning the reading demsnds of jobs. (Chapters
2 and 3 and m the BEALISTIC., 1, research). Certain of these considerations are -

~
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. experience that accompany A.rmy service.  This probiem was un
" the.initiation of two" Department of Defense projects. In Project 100,000, announced in
1966, -all the services accepted individuals scoring in the lower half of Mental Category iV -
on the Armed Forces Quahficatlons Test (AFQT).! In PmJect TRANSITION initiated in

Chapter 5

DISCUSSION

This chapter presents a brief review of many of the manpower considerations and
problems that led to the initiation of Work Units REALISTIC and READNEED. Certain
conceptual and procedural problems in specifying reading requirements of jobs will bé
discussed, and four general approaches involving seven specific methods that have been
used for problem assessment will be examined. . S ,

LS v
-

STRATEGlLu FOR COP! NG WITH MARGINALLY LITERATE MANPOWER

Several strategles for coping with the problems of ﬂllteracy (or low hteracy) have
been used by the Army, and other military services, at varlous times.

3 Nonacceptance of MNliterates. One way to overcome the problems resulting from low
literacy skills in inductees is to avoid them. From time to time, the Army has raised its
admlttance standards with the result that large numbers of marginally literate men weie
excluded from service. In general standards have been raised during intervals of relative
military quiescence and lowered dunng periods of mllltary activity, such as the Korean

. and Vietnam conflicts.

There are, however several problems assoc1ated w1th the strategy -of non-

acceptance that limit its fruitfulness For one thing, as w1th_"many other abilities, it is not *

a simple. matter to accurately assess a man’s literacy skills at the selection station. Hence,
large numbers of potentially useful\men may be turred away, while some who are not
usefu] may be accepted.

The problem of accurately selecting men on the basis ‘of their literacy skill is

. compounded by the fact that, until th egresent research, no attempt had been made to

accurately identify literacy skill levels equired by Army jobs and training schools.
Therefore, there were no adequate criteria fo\r selecting cutoff' points on selection tests.
Both of the foregoing problems+are councerned with assessment—the first with
assessing the ‘man, and the second with assessing the job requ1reTnents A’ th1rd problem
affecting the. usefulness and. des1rab1hty of the strategy, of mnonacceptance concerns
training. Manpower needs are such’ that it may\become necessary, under conditions of

_large-scale moblhzatlon, to enlist marginally htera're\ men. If these men are not accepted

during peacetime and the training methods needet to keep pace with technolcgical

. change .developed to effectively train such men, then' new training techniques and
_methods will have to be developed under the stress. of m\)bﬂlzatlon when expediency and
--not-effectiveness, may be .the predominant training motive

- Perhaps the most significant .results of the nonagcceptance into the Army of
men .who are marginally literate is that a large and needy s ent of the population is
net able:to reap the benefits of the: training, education, somai%velopment and practical
rscored in the sixties by

1 Men in Mental Category 1V haye AFQT scores of 10 30 ) o : -
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1967, the military services provided in-service training and educatioh to low-aptitude (and
other) servicemen in crder to prepare them for return to civilian life. '

Remedial Training. A second strategy sometimes used by the Army, and the other
services, in an attempt to solve the problems resulting from low literacy is-to provide
remedial training in reading. These training attempts have been thoroughly critiqued in
the Department of Defcnse review of marginal men (11). That review indicates that
literacy training, for the most part, has been ineffective in improving the on-the-job
performance of low-aptitude men. It should be mentioned, however, that those literacy
training programs did not have recourse to the improved technologies in instruction
curreritly available. Remedial training now might be made more effective in improving
literacy skills enough to reflect siuch improvements in job performance.

A further limitation to the remedial training programs mentioned is that they
were not directed towald using literacy skills in a given job, but were geared to the
attainment of general fourth- grade levels of reading skill and limited military vocabulary.
Remedial training programs. cwrrently in progress are directed at the attainment of
fifth-grade levels of literacy skills. However, since theye has been inadequate knowledge of
literacy skill levels necessary to satisfactorily perform given Army jobs (inctuding training
courses), remedial training ob_]ectlves could not be and, as the plesent resear(,b indicates,
were not stated accurately. :

. Limited Assignments. The problem of usmg marginal literates also has been dealt
with by assigning these men to MOSs that have “minimal” requirements for reading. This
strategy has not worked well (14) for two reasons. First, as with the other strategies
reviewed, adequate definitions of the requirements for reading skills in different jobs have-
not been available; hence, it has not been possible to accurately state “‘minimal”

. requirements for reading skills.

A second difficulty is cpncerned  with selectmg job proficiency " levels for
establishing reading requirements. {Indmduals qualified for entry-level jobs are not
necessarily qualified for advanced level jobs, yet in most instances advanced-level job
positions are filled with' personnel from the entry- level . jobs. The assig'nmengi of a man
with. the marginal requ1rements needed for an entry-level job may result, perhaps because
of combat casualties, in his promotion t¢ a leaclership position, with possible; devastatmg
effects for-him and the men he 1 ads.

Another difficulty with the policy of assigning the’ margmally literate to an

- MOS having-relatively low requirements for literacy and arithmetic skills concerns the

overall effectiv'eness of an MOS. This may be reduced if the MOS becomes flooded with
marginals. Therefore, some means~are necessary for dlstrlbutmg these - men equ1tably
among the suitable MOSs and the jobs within MOSs. : J :
Modification of Tralmng and Job Requirements. A fourth strategy for dealing with
the problems of low literacy skills is to redesign training and job materials to minimize
the importance of such-skills. Under this strategy,. training schedules and practices may be
modified to meet the skill levels of different individuals. Thus, written instructional
material may prove, adequate for certain 1nd1vﬁduals, but the same instructions mlght best
be presented in some other way for individuals having relatively low reading-skill levels.

- HumRRO Work Units APSTRAT, SPECTRUM, and EVATP have“studied problems of
“individualized training techmques and ‘the development of trammg technrques especially
effective with lower-aptitude men.

Although training -courses can be modified to reduce the need for hueracy skllls
it should be noted that if a job requifes a certain level of reading skill, then training that
deempha51zes ‘such reading is unrealistic and inadequate. Since the litéracy skill levels
necessary for satisfactory job performance in dlfferent MOSs ‘have not been knowr, the
minimal levels of reading difficulty in written materlals that -permit the satlsfactory y

~“accomplishment of a job have been undeflnable
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As with the other strategies, literacy skill levels of men must be identified so
that these men can be assigned to training courses and be provided with -training
techniques appropriate to their needs. There is also the problem of specifying the skill
levels required by the training and job materials in order to establish the necessity. for
redesign, and to establish the siill levels required by the red iosigned materlals

ASSESSING JOB READING REQUIREMENTS
A problem common to the four strategies reviewed is that of defining skill-level
requirements for jobs. For knowledgezkle implementation of any one of these courses of
action, information about the literacy skill levels nécessary for successful job performance
is necessary. Obtaining such information formed the primary basis for the initiation of

- Work Units REALISTIC and READNEED. In accomplishing these Work Units, four

general approaches. for assessing literacy demands of jobs have been considered. In the
following paragraphs, each of these is dis.ussed briefly.

: .- s N
ESTIMATE BASED UPON JUDGMENTS OF
GENERAL EDU,:CATION.AL'REQU!REﬁMENTS

One approach for estrmatmg reading demands of ]ObS is that used by the US
Department of Labor. Job analysts estimate the level of General Educational Develop- -
ment {GED) required for various jobs, based upon interviews with job incumbents,
superv1sors and observation of the_job being performed. A jnb may be categorized into
any one of six GED leveis, developed to roughly parailel school- based educational
r‘eve‘opment (e.g., a GED of .level 1, is said to approximate the education obtained in
grades 1-3, and level 2 para]lels 4-6th grade education, 15), and a job assigned a GED
ievel can be-.said to have beon assigned a reading grade level This approach to assessment
of reading requlrements of jobs is a judgmental approach that calls for an estimate*by the -
job analyst. Reading grade levels assigned by this method to eight Army MOSs studled in

‘REALISTIC and READNEED are g1ven in Column*5 of Table 18

B

‘ ESTIMATES GIVEN IN’ SUMMARY TASK STATEMENTS

A second approach to establishing literacy demands of jobs, and the appraach'
currently used by military job specialists, is.the summary task statement. In this
approach, supemsors or _]ob analysts preépare a summary statement of the tasks to be’
performed. ‘n the form: ‘requires ability to.read tethnical manuals ” or “must have
v- rbal ability to read simple forms and records.” Such statements give no indication of a
specified level of general reading skill required by the job. Examples of these stabements
from Army Regulation’611-201? are given in Column 2 of Table 18.

Both of the foregoing methods rely upon a job analyst or other responsible person -

to make a summary estimate of a job’s reading demands without the use of a carefully ,
articulated statement of the rules to be followed in arriving at this estimate, and without
objective validating observations. For this reason, one may quesmon the accuracy and
approprlateness of such estlmates . ’

I3
5}
\
&

2 2 Enlisted Militery Occup.a‘tionai.Specialh’es, AR 611-201, 5 Jan 67.

47



.
o
.

’ . ) 2

(panuRuog)- M : _ - E— . . .

* "S$ySe) agueusjuiew 0} saanpasoad ansoudelp ’ K

. ; . . . ) A Ajdde o1 pue pauresuiew Bulaq Juawdinba oy - uewdseday
-’ . s - ) fiujutepiad ferislew [e31UYI8) pUBISIApUN BUe. ", B]IIYBA PUNOLD
L> L R 8 , u.: o (45 b 187029  peas 03 Aupqe Guiuosess pue [eqian sannbey. T, .d°ges
. s . i L .EmEn_:am a_uu_,ﬂ_ma o _aE__nn.m.m
. . : _ doueuaiuiew 0} Gujueyed |elsalBw |eIlUYIS} . .oipey piel4
g6 - B - - NWan v 18Z0ZL  Pumisiapun pue pess o} AJj1Ge (8qieA saanbay - ) ae N
’ ’ - . *psalales EmEn_,:uu 0 mu:u__ma:_us ueweday Jepey .
] - . . pue uoauny 03 Jusuiytad |atielew |ealuydal |o13u0) punoig :
- - - - +Cl AN v “. IBT'EZE  Puelsizpun pue peas 03 Anjige [equeA saJinbay ase |
. v . . . . N “uoli9e Asessadsu a1elul 10 ‘uonisod o .

N

, : ) . -5ip a3eridoldde ayew ‘poaiasas sUoEAUNL
o -9 puezsispun pue pea1 0} pue .n:o_.ssno
swae paurquio? ul PaAjOAULeIRp [E3lUYIE
pue |eangoer Aaauca pue ‘puayeldwod ‘quosqe UBWMALY J0WSY
- - 8 8 pli - = - o1 samuiqe Bujuoseas pue fequeAsanmbey . - 0 3yf

t

- o - o . . *suoijesado 1equi 09 stuse paulg
‘ . -WI0D Ul PBA|CAUL 38D [EIIULISS pUB {BINIE]

) ' Aaau0d _E.u ‘pueyaidwoa ‘qiosqe o3 apn} ] .
\ -nide Asejngeaoa pue Buipea saanbay “uonoae :
R ’ N ' Asessazsu ayenjul 1o ‘uorysods; p syeidosdde -7 bewAnueu) B
. . a%eus “PaALRIRs SUDNIEIIUNLIWIOD puBISIBpUN pue suodeapy 1y
WA to- = - .- oll - - "= - peas o} Asijiqe Buidoseas pue‘jequea saiinbay . .« 8t
] 8 "L 9 § b- e SR . S
13/sow 1iyr | eidwes qor| mou qor 794 eED 2poQ ~ " usiiasinb . _
© idvsn | /aLo /aLo JqaLo | MMHEPERYT 6g /10a log {  eloFh9EV UMDY panS .. sow
' SPOLRBIA JUaIajI UBASS Aq paulwialaq SSOW 0 sruswaiinbay Buipesy - . o '
a _ . 81 21qe) . oo . _ .02

Aruitoxt provided by Eic:

\

CERIC



“xapuy yasai4 Pa1IPON,

|- - "Xapul 1SYOHOs

‘jaaaT yBiy Jowunp EwE?mEu< Bujpesy j0 Aening neaing Isel u.EE._wO.m._.on
(o uerg’Loz-LL9 :o:n_:mwm Auly ‘Sal(e106Gs (BUORBANID0 AIRdIINY paisifuz,

,.n__o_aa_.::EEcu peas bue wmm___ucc j0 '

suodas uanim asedaid ‘s1aadsns ejefiossatul pus uswiealjeg Alelij
; v . p d W

L> - - - sil &L € 89¢°SLE sassaullm malalalul 0} Alljiqe [Bqidn sasinbay © 456
. ’ T shanins pue sucndadsu) Jo sjnsa) L
pue $31}IAIIR 22)A13S DOOJ UD $)30d8) pue, | 3003
- L L L pb ZL-6 14 18£°€lE  8duspuodsanicd yjeip o3 Aslfige jeqieA sasnbey a6 "
*suodad sanessiujwpe pue ‘jguuosied '
X i ‘1e31uyoa) asedaid pue ‘e1epI{osuod ‘MaiAal 1syeizeds {2a1pey
98 - - - ait 8t € 818 v58 pue ‘setjddns uonsinbai 0y %.__Sm saitnbay 17
; . .w..mm_._Ea. muu_aa_mn.mu pue ajajdwoy  )siedadg ,>_&=.w.
. 10 $}00G°p10981 Auedosd pueswioy Aiddns  uoneziuebig w uup
I oL S "8 at 8L € L8E°ELT %3849 pue ueds 0} peads [enidedssd sasinbay . o ASL -
"y - + i ) vnu.“s
-013)dwpd puy Aseinade 104 spiodas pue spiosal
MaiAal 0] peads {en)dessad saainbay “sjenp .
~IAIpU [BSUNCD PUB MBIAIBILI 0] PUE ‘s{BNUBW weieds
pue ‘s8An381i p ‘suoniejniies Ajdde pue “Ja1disui | [suuosiag
8'6 - = - ot tL-6 14 89¢°607  ‘pee 01 senyjiqe Sujuoseas pue _mﬁg.&.__:a;am . HiL
13/sow NESTy aldweg gor [ “moud gor AL 194 ass apod .
hdvsn | /81D /812 JqaLo | AutGEPEE | ) 6q /1o0a 100’ (8102119 BV v} Juawalnball paing - Sow

SPOIBA) JUBsH1:( UBABS AQ paululiaaq SSOW 30 &:wEm..__:umm m:_vwm.m

(panunuay) gy ajqey : . .

ch

Aruitoxt provided by Eic:

O
E

49

.



READABILITY ESTIMATES OF JOB READING DEMANDS

: The development of readability formulas (Chapter 2) has made possible a thll‘d
method for the assessment of the reading demands of jobs. By applying a readability
formula to samples of job reading materials, an average reading grade level for the
materials can be computed, and used to represent the reading requirements of the job.
This is an objective; mechanical procedure, although it may not always be possible to
obtain a representatlve sample of job materials, or even to determine the proper domain
of materidls’ from which sampling should be done. In this regard, a major difficulty can
arise because of the distinction between the formal job task specifications and the actual,
or informal job tasks that are performed on a day-to-day basis. If supervisors, manage-
ment, or content experts are consulted to find out what reading materials a man must )
use in doing Lis job, they are likely to base their statements upon their conception of the
formal, or even idealized job, and 'to prepare a list of materials which exceed reasonable.
expectatlons and whlch .are, in ‘fact, not™used in the work- -day activities. This situafic
was encountered in REALISTIC. whnre in the Ccok’s A0S, materials reported by Job
incumbents s having been read their work differed con51derably from the maic.: is
identified by supervisors as being the inb reading materials.

Readinf’ requirements determined by readability analyses are presented for 10 MOSs

.in Column 6 of Table 18. Materials for the Cook’s MOS were identified by interviews
with job incumbents. The remaining readability estimates are based upon formally
prescribed 'materials to be read for MOS proficiency qualification. The reading grade
levels (RGL) given are rounded medians. In general, readability estimates gppear to set
reading . levels higher than the other methods do. This probably occurs, at least in part,
because* the formally prescribed ' reading matetials are very dlfflcult and demand: high
levels of reading skills for effective use. The Cook’s MOS, on the other hand, represents
what.men use on the job. This material has a lower reading difficulty level than materials
sampled that were suggested by supervisors (grade 9.0 vs. grade 11.0).

ESTIMATES BASED ON TESTING OF PERSONNEL

A fourth general method fo: estimating job reading requirements, and the method
_constituting the bulk of the REALISTIC and READNEED research, is the traditional .
. psychometric model for validating selectidn and classification tests. In this procedure,
"performance on a reading predictor test is related via correlational techniques to perform-
-ance on ‘a job proficiency criterion test. If the relationship is high enough, cut-off scores
on the predictor variable can-be selected to maximize the probability of obtaining
personnel who will reach an acceptable Tlevel of proficiency.

There are two formally recognized procedures for ‘making this analysis. One proce-
dure is to measure the literacy skills of potential employees, then to employ 21l thes:
persons and wait and find out who the successful performers are. The relationship
between the original measures, of literacy and the probability of being a successful
" performer is then determined, and a required literacy level can be established at the level
that predicted successful job performance. This is the “predictive \}alidity " psychometric
model. While this is a powerful appreach to the problem, it has the major drawback of
requiring & considerable time between th2 administration of the literacy tests and the
subsequent assessment of job proficiency. It is also frequently difficult to convince
’ employers to hire all‘the job applicants so that subsequent failures can be detected. _

A somewhat-less satisfactory, but more expedient procedure is to use the “con-
current validity’’ psychometric model. Under this approach, job incumbents-are adminis-
“tered both literacy tests and job proflcxency tests in close temporal proximity. Scores on
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“ the literacy test are then related to scores on the job proficiency measures as in the
“predictive validity”’ model. The- major drawback to this approach is that the job
incumbents are, by virtue of being on’the job, “‘successful”; (he poorest job enrollees will
have departed, and one iz '™ wilu a higher level sample. If llteracy is,-in fact, related to
joby proficiency, then it is likely that men of very low levels of literacy will have been
removed from the job ranks. For this reason, the relationships determined by the
concurrent validity model may be attenuated. However, because of the convenience of
this approach, it was followed for most of the REALISTIC and READNEED research.

In applying either of the foregoing psychometric models, major decisions are
encountered in selecting the measures of literacy and job proficiency. In the REALISTIC
research, we had first to define what was meant by literacy. While it is clear tha this

refers to the ability to read, this ahility i« anp admuxiure of < s i+ 41 in decoding
written symbols to s~ internalicec. - precontation. nd skills and knowledges involved
v language comprehenss n and use. Thus, one might be “illiterate’’ in-the sense of being

able Lo read (decode), but be “literate” in the serise of knowing the language base
upon which the written word is built. On the other hand, one can be “illiterate” in both
senses—lacking decoding skills and language skills and knowledges. In REALISTIC, in an
attempt to accommodate the first type of ‘“illiteracy,” lileracy was assessed using a
nonreading, listening test. In the READNEED research, literacy included only reading
performance, with no attempt at separate assessment of nonreading language capabilities.

A second category of problems involved measuring job proficiency. In stating general
literacy demands of jobs, it would seem desirable to measure job proficiency in terms of
the tasks in the job that involve reading. One could then construct tests involving these -
tasks, and the performance on them can be related to the performance on the general
reading tests. However, as mentioned earlier,’> many important job tasks make no
immediate demands upon reading skills; rather, they have an indirect need for such skills.
For instance, preparing scrambled eggs makes no immediate demands for liicracy skills,
but knowing when and how to prepare scrambled eggs does—the cock must read the
bulletin board fo kncw that eggs should be prepared that day, he must read the master
wenu, and so forth. Therefore, job tasks can be defined in terms of the immediacy and
directness of the demands for reading skills. Some tasks (e.g., filling out supply forms)
are inherently reading tasks; others (e.g., setting the-gpark plug gap in a jeep) may have
an indirect demand for reading—the mechanic may use a technical manual during his
school training to learn how to adjust spark plugs, and then never refer to the manual
again. Other tasks may be learned completely by “show- and -tell”’~making -no demands
upon reading, but involving learning by llstemng -

Because job tasks may ‘make more or less immediate and a,rnct demands upon
reading, the REALISTIC and READNEED research has examined relationships of reading-
ability to four differéiul cypes of job proficiency involving tasks that vary in their demand
for reading. In both REALISTIC and READNEED, relationships between reading ability
and performance on Job Reading Task Tests (JRTT) were examined (READNEED,
o Chapter 4).. In READNEED, relationships were examined between reading ability and
proficiency one the Primary Military Occupational Specialty/Enlisted Evaluation Test
- (MOS/ET, Chapter 3). In REALISTIC, reading ability was related to performance of-
- experienced job incumbents on two indices of job prof1c1ency job knowledge, paper-’
and-pencil tests, and job sample performance tests; m which men performed four to five
- hours on- simulated _]ob tasks.? . "

*In ‘Development of Job Reading Task Tests ” Chapter 4.

*In both REALISTIC and READNEED relationships between reading ability and supervisor rat-
ings were examined. In neither case was the relationship sizable enough to warrant further consideration.
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Thus, in the combined READNEED and REALISTIC research, there are .four
criterion measures of Army job proficiency. The JRTT reflects proficiency i reading the
materials reported by job incumbents in three MOSs to be those that ~=e:v - ally used
in doing their job. They are thus direct rieasures of ability to read anc uis <rm - printed
materials. The JRTT a1 much like a standardized reading :est. except tizz. the” contain
Army material aad they ask the questions that the job incumiwrits re; oor‘cf‘ asxing. The
job knowledgr and MO &1 tests al-o ma.. »n immediate derend upon remd.:s,, ability,
but, ir wdé: i they roouore job kncwledge for their satisfactory completion. The job
sample tesics make little or no direct demands upon reading ability (excluding the Supply
Clerk’s MOS), except when men chose to use the availaple TMs.

SELECTING A METHOD FOR
ESTIMATING ARMY M1S READING DEM.ANDS

‘ Which ..f the wwer. methods listed in Table 18 should be used to det~iiir.: reading
yrequirements of Army MOSs? So far as we know, there is no means other than
rationalized human judgment for selecting one method over the other. An answer
depends, in part, upon the purpose to be served, and the cost in time, money, and
personnel, that one is willing to pay. While there is no unique, finit» solition to the
problem of selecting the best method for determining teading demand., .éttain features

. of the various methods can be made expicit; Lo ensure that the; - will bz =misiciered when
one or the othl‘r methes « contempaated.

SUMMARY TASK STATEMENTS |

While the method of summary task statements (Table 18, Column 2) is low cost, it
appears inadequate for any' but the most gross screening of input. Without knowing what
materials are to be read, the level of reading ability needed to reat and understand them ,
is 1ndeterm1nate and unmeasurable.

DO~T RGL METHOD

The DOT RGL estimate (Table 18, Column 5) is also relativeiy: low in cost; but it
appears insufficient on several counts for the purpose of determmg w1th assful pre— '
cision Army job redding requirements:

(1) For Army combat MOSs, there are no equlvalerxr, civilian Jobe and the
general military-civilian correspondence of jobs must be Judgmentalr" -astimated.

(2) Literacy requirements in the applicable range are specified in categones o)
broad as to permit only the coarsest differentiation.

(8) The literacy requirements estimated by this method (such as RfZL 9-12 for
jobs needing GED level 4) refer to the average or typical oversil curriculiix content
taught in those school years, rather than to a measured level of reading ability.

- T ) (4) There is no statement of ‘the contemplated level of job proficlency for
either military or civilian jobs.

(5) Since the current source of DOT codes for Army MOSs provides several
 alternative DOT codes referring to civilian jobs to which the Army MOS is ?oughly.
analogous, selection among those codes is done on a Judgmental bams and, once accom-

plished, encounters all the problems listed above, ;.
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FIVE EMPIRICAL METHODS A

In sharp distinction to the DOT-RGL procedure, the five empirical ‘methods
(Table 18, Columns 6 to 10) of REALISTIC and READNEED yield a full statement of
the relationship between all Jevels of literacy skills end all levels of some measure of job
proficiency. The nature of the relationship is empirical’ and the data from which it is
derived are described and subject to- verification and extension to other MOSs. Given data
on the relationship between measures of reading and job proficiency, the specification of
the reading requirement for an MOS becomes directly dependent upoh the level of job
proficiency specified: the higher the job proficiency s‘ca}nda.rd, the higher the reading
requirement and iice versa. The judgment as to .what level of job proficiency is good
enough rests squarely with Army management. Without this judgmental decision about
the target level of job proficiency, the reading level required for that job is indeterminate
" Each of the five empirical methods (Table 18, Columns 6, 7, 8, 9, and~10) for

.determining job reading requirements uses a different criterion measire of job profi-

ciency. At present, i:ationaliZed human judgment appears to be the only method available.
for selecting cne criterion over the other as the measure of job proficiency. The
judgment, however, s crucial, because, as indicated in Table 18; redding requirements
may change depending upon the criterion definition of what level of which performance
dimension constitutes satisfactory job proficiency. - - . .

- For want of an authoritative specification of reading material that had to be
understood for criterion-level job performance, the set of job- information source
materials listed in the DA PAM 12- Series for each MOS was adopted in-the READNEED
research. Systematic samples of reading passages from these sets clustered heavily at the
11th and 12th grade reading difficulty level for each of the seven MOSs studied. This
reflected the preponderance of (naterials specified for the formal definition of the job,
but these v:are too difficult to be used by most job incumbents. Our working. decision to
set the MOS reading requirement at the reading levél for the easiest-to-read Kalf of the
passages was an arbitrary criterion standard. Considered abstractly, a job reading require-
ment at this level does not seem too demanding—but that is so only for reading materials
that - are necessary- for realistically attainable, satisfactéryT job proficiency, not for an
idealized total job mastery criterion. Certainly the DA PAM 12- Series seems an overly
inclusive°an'd demanding specific..tion_of printed materials that must be read and compre-
hended in order to perform these jobs satisfactorily. .

Readability Met\hqd '
NS .
Given an authoritative, competent, responsible criterion specification of just those
job reading materials’\hat must be readable with comprehension in order to perform the

"job in a reasonably satisfactory manner, the readability ‘method .would seem .to be an

appfopriate  one "for determining MOS reading requirements. Setting the minimum
criterion, list of job reading materials is a difficult task; however, implementation needs
are mihin;al, requiring only clerical time to count the‘bne~syllable words in passages
sampled from the criterion materials list. Given a listing of what must’ be read, the
readability procedure will easily specify the level of reading ability needed. L
Because of the difficulty in getting agreement on a minimal set of essential job

‘reading materials, the' FORCAST readability formula ‘could be put to interim use in

determining - the readability of the separate and more limited reading materials used in
MOS entry-level training courses. While these do not constitute the total body of job
reading materials, they do constitute a common core of the most basic reading materials
for the job, and it would be instructive to know the range of reading requirements
imposed at this stage of formal, introductory job training. =
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Job Knowledge and MOS/ET

The job knowledge method (Table 18, Cglumns 7,10)is a étandard, straightforward
approach to determining the MOS reading requirements that can readily be adapted to
use existing personnel data. In the basic paradigm (REALISTIC. Table 18, Column 7). it

. calls for preparation of a job knowledge test for the MOS and administration of this and

a standardized reading test to a full range sample of job incumbents. The reading grade
level requirements reported were obtained from empirical data and for the criterion.
asserted by the researchers, that defined satisfactory job knowledge as the 25th percentile
of job knowledge for the sample of job incumbents.

The more administratively feasible variant of this method (READNEED, Table 18,

Column 10) used the MOS/ET and the official minimum- passing test :core, for the
criteri definition of job knowledge proficiency and the AFQT for an estimate of
reading grade level. Since these measures already exist in Army data banks and since the
AFQT-RGL relatlonshlp is stable and need not be.repeated, this procedure is easily
applicable to any and all MOSs. An e!’ementary computer program for ascertaining the

" lowest AFQT level at which MOS/ET scores meet the existing criterion' point, and for a

fixed . linear transformation of that AFQT level to a RGL estimate, ‘would produce a

. simple -and inexpensive means of establishing the RGL requirement for any MOS for

which the existing AFQT and MOS/ET data occur on a common data tape.
The illustrative MOS reading requirements generated by this method are keyed to

‘the minimum passing test score criterion set by the proponent agency for the MOS in
conjunction with the Enlisted Evaluation Center. The necessarily judgmental establish-

ment of these criterion cutting points is based upon a-variety of considerations involving
personnel and manpower policies, although not all are germane to the purpose of defining
target levels of job proficiency. For the primary purpose of establishing realistic objec-
tives and target levels of job-knowledge proficiency for an MOS, it would seem appro-
priate to set the criterion cutoff point. for this purpose independent of other factors

It should be noted that any written job knowledge test requires both general reading
ability and specific job knowledge. The man taking the test must read the multiple-choice
questions about the content of the job material. Inability to read and understand the

- question disables him from showing whether or not he possesses that item- of job

knowledge. The consistent substantial Telationship between reading ability and job knowl-
edge measures. (praedictive and concurrent validity r = .6 in CST and concurrent validity
r=.5 in job incumbents) indicates the importance of general reading ability. Whether
people who have learned to read better also tend to acquire most job knowledge in

- formal training programs and in on-the-job experience, or whether general reading ability

merely sets limits to the amount of job knowledge that can be manifested in a written
test is 32} moot question in these data. '

Job Sample Method

The job sample method (Table. 18, Column 8) is an empirical procedure using as

criterion variable the hands-on performance on-an- extensive sample of individually
administered job -tasks. Except in the case of the Supply MOS where the job tasks are

predominantly reading tasks, this criterion makes no direct demand upon reading but is

_vresumably affected by internalized job knowledge acquired, to an unknown extent,

through prior reading. As-with ‘the REALISTIC job knowledge method, the criterion

point was judgmentally selected to include the 75% of job mcumbents sconng hlghest on”

the hands-on performance measure.. _

Although the job sample performance Measure is less hlghly related to reading
ability than are the more verbal measures ' of proficiency, this methdd in conJuncnon
with the criterion cutoff assumed by the researchers, yxelds MOS readlng requu'ement

i
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levels that appear reasonable. However, the costs of constructing and admghistering an
extensive job-sample test to a representative sampie of job incumbents in an MOS seem

prohibitive for all but fundament@! research purposes. (—“’
J : .

Job Reading Task Method
=

The job reading task method (Table 18, Column 9) represents thie niost direct
empirical approach to determiding MOS reading requirements in that it takes as its
criterion measure the reading score on the JR » a sample of. actual, and commonly
used, job reading, materials. To the extent that the job reading passages constituting the
JRTT comprise or represent all the reading tasks of the MOS, the ability to read the
JRTT passages is the ability to perform the job reading tasks and thus to meet the MOS
reading requirement. ' } ’ '

. As with "the readability method, the problem with the JRTT method is that of
‘obtaining a listing of the materials that must be read in order to achieve satisfactory job
proficiency. In the present research, reading passages were selected for @URT’I" from
the printed materials that the job ineumbents remembered reading ddring the previous
month. Thus, the JRTT comprises -the material most frequently reported by incumbents
as being used in the day-to-day job performance. o .

Under this method, the reading requirement for an MOS is set as the lowest reading
grade level at which criterion performance on the JRTT is reached. Making allowance for
nfeasurement error and the subjects’ limited job experience, the criterion of job reading
proficiency was taken as the point at which 80% of the Post-CST subjects passed at least
70% of the JRTT items. Illustrative MOS reading requirements assocfated with this
criterion level are presented in Table 18, Column 10, .

Preparation and administration costs.for. the JRTT are substantial in that high-usage
job reading materials must be determined by interview and observation, and both the
resulting JRTT and a reading measure must then be administered to a representative
sample of job incumbents in that MOS. The relationship (r =.78) between general and
job task reading ability suggests a considerable commonality to these two reading
. measures. For the general purposes of determining MOS: reading requirements, the cost
and effort of preparing MOS-specific reading tests offers no apparent advantage beyond
the sometimes important factor of high face validity. :

SUMMATION

In summary, ‘it must be explicitly recognized that the readability, job-knowledge, -
‘job-sample, JRTT, dnd PMOS/ET measures - of job proficiency are incrramensurate; no
single heuristic ‘decision rule for establishing a meaningful comparable cut-off level of
satisfactory job proficiency has evolved for the five different methods of measuring job
proficiency. - ' : - .

Each method provides a set of reading-requirement levels coordinate with a set of
job-proficiency levels. Each method uses a different measure of job proficiency, arid for
four of the five such measures a different arbitrary criterion level was set to provide an
. 1llustratively finite reading requirement valué for that method. For each method, setting a
. different, judgmental, proficiency-criterion &vel results in a different job-literacy-
requirement level. Accordingly, these different methods would specify the same reading
requirement for'a job, only to the extent that the different criterion cutoff points
judgmentally set on- different job-proficiency dimensions, all represented equal literacy
. requirements. : - ' S
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The REALISTIC and READNEED research presents géifl’erall methods and ' full. .

range of data for determining the MOS reading requirements for any specified criterion

level job performance- in @hat MOS. Specific examples of the outcomes _of. the
application of these procedures have: been presented for several MOSs in Table 138, .

Columns 6 to 10. Each of the spenific reading requirement values presented in this table
dépends on the job-performance-criterion level adopted' through the arbitrary judgment of

the researchers for illustrative purposes. Therefore, these values should be expected to be
comparable onl: to the exteiit that informed policy judgment agrees with the present ..

choice of criterion levels of job performance as representing the Army’s Adefinitionvo\f
satisfactory job performance. - - . .
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- Appendix A
EXPERIMENTAL PASSAGES.

Passage 11

Going into the prone. pocitiox; ' ' o

Hold your weapon.under one arm and- crouch slowly F‘eel for the ground with your

free hand and make sure’'it is clear Lower your knees, one at a time, until your weight is - '
on your knees and free hand. Shift your weight to your free hand and opposite knee, -

Raise your free leg up and back and lower it gently to-the ground, feeling with your toe
for a clear spot, Roll. gently to that side and move your other leg into position the same
way. Roll qmet‘y 1nto the prone position.

(‘rawlmg ‘ . o R .

The low crawl and hlgh crawl are not suitable when you are very near the enemy.
They make a shuffling noise which is too easily heard. Craw! on your hands and knees.
Lay your weapon on the ground by your ‘side. With your tlght hand, feel for or make a
clear spot for your knee : ‘ : :

o

Passage 12

Use of the Military Police Club:

The military police club is used only in cucumstances in whlc‘l it is fully justified.
Learn through -practice to use the club in your left hand. This leaves your right hand free

N

to handle your firearm in case of necessity. Never take the club from the belt for use

except in an emergency

Holdmg the club: o

To hold the club, place the thong over the left thumb, across the back of the hand,
and grasp the grip. If the thong proves to be too large, turn the club in your hand after

the grip is completed until the thong is tight ‘across the back of your hand. If the club is . |

held in this fashion, your hand does not become bound to the club if an atﬂampt is made
to ‘pull you off balance )oy pullmg at the club. The club normally is used as an extensicn
of the arm. \ - :

,/
Passage 13

Application of Pressure Dressing: o

The application of a sterile dresg lng with pressure to a bleedlng wound helps clot.

formation, compresses the open blood 'vessels, and _protects the wound from further

invasion of germs. The following procedure shonld be used when a person is wounded.



§ 4

Look for more than one wound. For examples a miss/ile may have come out at
another point. fhe wound® where a mlssxle comes out is.usuaily larger than the one where
it ‘enters. : ! v o -

Cut the clothing and lift it away from the wound /to av01d further contammatlon
Tearing the clothing might result in-rough handling of the injured part. Dosnot touch the -
wound; keep it as clean as posslble If it is already drrty/, leave it that way. Do not try to
clean it in any way. . y

Cover the wound with a first aid“dressing angd apply pressure to the wound by use
-of the bandages attached to the dressmg /- :

g /

2/ . ~

) ! e
Passage 14 L ! /.L««"”/

o a e

e

Range mark gate multivibrator Q1 and Q2 pro’dl.r/ces a 500- mlcrosecond‘negatlve gate
which is delivered to blocking oscillator Q3 and inverter Q4. The gate delivered to
blocking oscillator Q3 is differentiated prior to arrival. The pulse corresponding to the
leading edge is used 'o trigger blocking oscillator Q3, which, in turn, produces the
touchdown marker. The touchdown marker is later inserted at the start.of the range
mark train in place of the first range mark (which-was deleted by the range mark cancel
pulse). Inverter Q4, which receives the complete range mark gate, has two outputs. One

" _output, the inverted range mark gate, ‘is applied to-switch Q5. Upon reception of the
range mark gafe, switch Q5 gates-on free-running range mark multivibrator Q8 and-Q9:
Simultaneously, a negative spike corresponding to the leading ‘edge of the range mark gate
is. developed at inverter @4, and applied through the RM POS variable resistor -and
emitter.follower Q6 to the range mark multivibrator. :

» _ L Y S .

!
Passage 15
» . - Adequate protection from the elements and enviro_nrrr'ental conditions must be
provided by means of proper storage facilities, preservation, packaging, packing, or a
combination of any or all of these measures. To adequately protect most items from the
damaging effects of water or water-vapors, ade!;iuate preservation must be provided. This
ften true even though %e item is to be stored 'in a warehouse provided with
Q{Ohamcal means of controlling the fzemperature and humidity. Several methods by
hich humidity is controlled are in use by the. military services. Use is also -m"de of
mechanically ventilating and dehumidifying selected sections of existing warehouses.
.g\pproprlate consideration will be given to the preparation and care of items.stored under
spemflc types of storage such as controlled humidity, refrlgerated and heated. The
amount and levels of preservation,  packaging, and pa(‘kmg w111 be governed by the
spec1flc method of storage plus the antlclpated length of storage :

!

‘Passage 16
- : .

. Radio interference suppression ‘is the ellmmatron or mmlmlzmg of the electrlcal
d1sturbances which interfere with radio reception, or disclose the location of the vehlcle
to sensitive electrical detectors. It is important that vehicles with, or wrthout radios be _
properly suppressed to prevent interference with radio reception of neighboring vehicles.

The ignition and generating" systems have been designed to suppress radio
mterference Ignition system interference suppresslon is effected by a prlmary capamtor

t
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in the di';tr"ibutor wiring harness receptacle, a resistor suppression in the spark piugs, and
by shielded spark plug cables. Radio interference suppression: in the geﬁerating system is
effected by a choke, capacitor, filter and rectifier in the generator regulator assembly.
The. primary capacitor_is housed in the distributor wiring harness receptacle and is an
integral part of the primary circuit—-Spark plugs are shielded individually by metallic braid
beneath the rubber insulation. The generator. regulator -assembly houses the capacitor,

choke, filter and rectifier. - ... . K

vy
Y

' Passage 2.1‘ ] -

If you do not have a compass, you can find direction by other methods.

The North Star. North of the equator, the North Star shows you true north. To find ,

the North:Star— : . :
Look for the Big Dipper. The ‘two stars at the end of the bowl are called the
“pointers.” In a straight line out from the pointers is the North Star (at about five times

the distance between the pointers). The Big Dipper rotates slowly around the North Star. )

and does not always appear in the same_ position. - : _ ~ .

. You can also ‘use the constellation Cassiopeia. This group of five bright stars is
shaped like a lopsided M (or W, when it is low in the sky). The North Star is straight out
from the center star about the same distance as from the Big Dipper. Cassiopeia_aldo

B

rotates slowly around the North Star and .is always almost directly opposite The Big

Dipper. - - .

o \
-~ . - ~

Passage 22
o S

Service Headlights Adjustment. ‘
- Position vehicle on a level ‘floor with no load in vehicle. Headlights should .be 25
feet from a smooth vertical surface. Inflate tires to_proper pressure, _ :
Measure centerline of headlights from floor; draw a horizontal line at that height on
the flat surface. Draw 'a second line parallel to and 3‘ below first line. ' '
+ Draw 4 vertical line intersecting the first two lines at the projected centerline of the
vehicle. .- : w a : ’
" Measure distance between two headlight centers, then divide  distance equally, on

both: sides of centerline. Draw a vertical line at these points, intersecting the fir?t/ two

" lines. o , : . ok .
" Turn headlights on-and select high beam. Cover one light while adjusting’ the other,

- Turn. adjusting screws in or out until beam is adjusted to a pattern as near as.

possible to that shown'in figure 2-213.- Adjust other headlight in same manner. ’
Replacement of Sealed Beam Lamp. = - ‘ : :
Reniove three screws and lockwashers. . . ’ - '

Passage 23" '
The purpose of padding a cast is to provide more comfort for the patient, to lessen

the possibility of presstite sores, and to .make it easier and safer to remove the cast.
Stocki’netgmay be used next to.the skin as a padding material for a»close-fitting and

well-contoured cast. It should not be used alone for acute fractures, where there is

excessive swelling, or immediately after an- operation, since it tends to constrict and may

impair circulation. If stockinet is used without additional padding, the fact should be

v
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noted with indelible pencil on the cast, so that when the cast is r’émovod the electric
cutter will be used with caution.

B] t &

Sheet ‘cOtton or webril bandage can be wrapped over the qtockmet “n. one to thwo

layers. . If. should be rolled on smoothly withi the turns overlappmg about one-half the
width of the bandage. -
Bony prominences are then padded with pleces of felt.

/\) ‘\ ‘ . . . ‘ \

Passage 24 S .

In order to draw valid inferences concerning the overall quality of stcred material,

the sample units selected for examination and testing should be represent;t}e/of the -

“population” of supplies from which this saffiple has been drawn. ‘The *‘popwtation’” may
he a lot established at time of manufacture, a group of these lots similar in charac-
teristics, or all the matetial stored under the same conditions’ ‘Selection *of- ‘amples shall
be duompllshed in a manner that will - assure that each unit in the lot has an .equal
‘chanée of heing included. That is, items must be selected without regard to their quahty
Biased sampling methods must be avoided, such as selecting items from one location,
selecting items that appear to be either good or defective, etc. Obvious defectives should

~ <“be identified but not removed until the sample has heen selected. Tables of random .

numbers, or similar devices, should be used for the selectionzprocess. v

.

Passage 25 ~

Rear area protectlon (RAP) encompasses.two broad functlons—rear area security and
area damage control. Military police are prinmarily concérned -with rear area- security. The
logical and normal deployment of mllltary police elements.in a combat area makes them
ideal for RAP operations. Their'areas of interest normally coincide with the enemy 's area
of interest. In addition, military police normally will be the first element :o investigate an

incident or to.be on the scene. Their inherent mobility coupled with excellent communi-

- cations provides a capability to construct rapidly an integrated RAP element on the spot..

Whenever possible, military police rear area security respons1b111t1es are programmed
to provide reconnaissance and escort platoons. This approacllr provides an area com-
mande¥san essential tool for RAP operations and simultaneously provides military police
with the minimum equipment to perform their reconnaissance a'nd escort’ respon31b111tles
A detailed discussion of rear area protection w1ll be found in FM-19.45.1.

S - . ~y

L o

Passage 26 o ¢

[

Flaggmg actlon wﬂl be removed when the individual is undérgomg pumshment under

Article 15 or during a suspension .of such pumshment imposed, when the commander has .

indicated that the nonJudlclal punishment will be administered in a manner that will
preclude its consideration in a possible promotion or other favorable action. Excepl, as
indicated above, flagging action will not be removed while an individual is undergoing
_punishment. lmposed under Article 15, UCMJ, or sentence of courts- martial, or during th
term of an¥y ~suspension of punishment lmposed An individual is consldered to Dbe
'undergoing punishment with respect to any forfeiture or detention of:pay as follows:,
When forfeiture or “detention of pay thas been- unposed by sentence of court- martlal
antil the day following the last day of the period . of forfeiture or detention of pay
specified "in .thé sentence of the. court as finally approved “if all other portlons of the
sentence have been completely executed.

Y L



Appendux B > o
T ' _ STRUCTURAI. PROPERTY VALUES OF - .
' é ' ' EXPERIMENTAL PASSAGES .
o . : Passage? - v
- - Structural Property r/ : T
: M 2] 18] 14 16| a6 (21 | 22| 23 | 24 | 25 Y 26

- ’

“Nu‘rribt-e"r of sentences 14 9 12 8 7 8 11 14 . 6 6 -9 4
Words per sentence 11 17 13 19 21 19 1 11 25 25 17 .‘58
Number of independent clauses 18 10 15 § 7% g 1117 6 6 9 4
Words per independent clause 8 15 10 19 21 19 14 9 25 25 17 .38
/" Number of one-syllable words 124122 106 91 79 g8 114 93 99 ~ 87’ 68 78
o/ Number of difficult words 15 18 21 b5 ,,'49 « 700 18 33" 37 _:‘Uj‘ 74 48
Number of different difficult words 10, 14 17 34 34 43 11 19 37 35 .46 28
'/ Number of different words 7,76 91769 89 70 75 87 9 95 78 69
Number of three-or-more- , A : o ‘ .
. syl'lablé words® - . . - + 8., 8, 13" 25 40 _62_,. -9 241. 15 , 33 -57_ 36
Total number of syllables , o 184 191 212 '251 289 323 200 236 227 260 319 276
Total number of lefters  * -~ 608 604 664 730 819,894 631 741 692 748 862 774
; _ Syllables per sentence ~~ © 13 21 18 31 41 40 18 17. 38, 43 35 69
‘ Letters per sentence , 43 67 55 91 117 112 57 .53 115 125 9 194
Number of words of seven or : ; T ' .
’ more letters . 9.15 33. 38 54 ~\68 20 40 35 40 60 52
Number of giffefent three-or- ’ . ) - )
more syllabie words 4 712 17 31 32. 8 16 13 25 32 22

N

. . - L
3Each passage contained 150 words.
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: Appendix'C
DATA USED TO. ASSIGN RGL SCORE TO
EACH EXPERIMENTAL PASSAGE

This appendix presents the data used to assign.a reading grade level score to each of
the experimental passages. Data are presented- for the 35%. correct criterion level, used for
the FORCAST index, and for the 30, 40, and 45% correct criterion levels_for comparison
purposes. For each passage, tabulated data show the percentage of subjects at each

_reading grade level scoring at or above the criterion level on the cloze test for that
passage. The"Ns indicate the number of subjects in each reading grade levél who were

~ tested on the set of six passages listed to the right of the N column and on whom Lhe
tabulated percentages are based.

o

R Table C-1

Percentage of Subjects at Each Reading Grade Level
L : - Meeting Indicated Cloze Criterion

)

: First Set of Passages L - Second Set of Péssages
RGL N ‘ —— N '
1" 12 i3 14 15 16 . 21 22° 1 23 |24 253 26

30% Criterion Level

12.0-12.9. 35 100 T00 97 40 89 83 25 100 96 96 68 80 88
11.0-11.9 50 96 98-98 38 70 58 49 96 86 94 63- 57 51 .
100109 ~ 17 94. 94 100 29 53 59 14 100 79 93 50 57 64

;0 9.0-9.9 14 100 93 100 36 50 57 27 93 56 70 .44 22 33
.. 8.0-89 26 8 8 96 4 31 19 30 100 63 77 30 23 23
7.07.9 13 77 8 69 23 31 8 15 100 60 73 13 20 27
6.0-6.9 14 50 71 64 14 7 0 12 75 25 33 0 0 25
5.0-5.9 4 43 50 36 7 0 -0 12 67 8 8- 0 0 8
Below50 17 29 35 3 0 O0 O 1 5 18 9 0 9 9

4
T

35% Criterion Level

120129 © 35 97 100 97 34 66 63 25 100 96 96 60 64 72
110119 50 8 96 96 26 52 44 49 96 71 69 35 33 24

©10.0-10.9 17 76 94 94 12 29 35 14 100 71 86 29 29 43

© 9098 14 100 93 93 21 21 29 27 93 48 53 15 7 22

8089 7 -~ 26 73 73 81 -4 12. 4 .30 100 23 37 10 O 17

7079 - i3 _69 62 54 8 8 8 15 '8 40 20 0 0 7
6.0-6.9 4 29 3 3 7 0O 0O 12.75 17 ‘8 0 -0 17

'5.0-5.9 %4 29 43 21 .0 0O O 12 25 8 0 0 O 8

Below50 17 12 24 12 0 ©O0 0 11 36 0 0 0 0 9

-(Con tinuéd_)

66 N i - ) . L



Table C-1 (Continued)

Percentage of Subjects at Each Reading Grade Leve!

Meeting Indicated Cloze Criterion

RGL

_Firs( Set of Passages

Second Set of Passages

N - = N -
11 12 13 14 15 16 21 22 |23 24 25 26
40% Criterion Level ¢
12.0-12.9 35 97 1100 97 31 -54 46 25 100 92 ‘92 52 60 68
110119, 50 80.96 96 10 34 32 49 94 65 .55 26 24 14
10.010.9 -17 71 -94 94 6 18 24 -14 160 64 79 > 14 21
9.0-9.9 14°93 8 93 21 21 14 27 93 41 6 Q0 -4 18
1 8.089 26 54 .69 73 4 12 0 30 97 23 23 1¢ {0 10°
7.0-7.9 13 62 62 54 8 8 0 15 8 20 7 0 )0 7
6.0-6.9 14 21 3 29 0 0 O 12 58 17 .8 o0/ 0 17
5.0-5.9 14 14 3 21 0 0 0 12 8 0 0 0 0" 0
Below 5.0 17 12 12 6 0 © 0.1 27 0 0 0 0 9
. 45% Criterion Level

12.0-12.9 35 94 97 91 14 31 28 25 96 72 72 24 36 44
11.0-11.9 50 60 .8 8 2 18 20 49 92 37 41 8 12 10
10.0-10.9 17 63 71° 65 0 O 6 14.93 3 36 0 0 7
" 9.09.9 14 50 71 50 14 14 0. 27 9022 15 0 0 11
8.0-8.9 26 31 4 46. 4 4 0 30 73 7 13 3 0 7
7079 . 13 38 31 38 -0 .0 O 15 60 13 7 0 0 7
6.06.9 14 14 14 7- 0 0 012 33 8 8 0 0 8
5.0-5.9 14 70 7 0 0 0 12 8 0 0 O0 0 O
Belows0 - 17 6 6 0 o0 0 -0 11 18 0 0 0 0 9
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Appendix D

MEAN PERCENT CORRECT CLOZE SCORE FOR
" LOZE TEST VARIATIONS

. ) Variation
Cloze Passage - _.

1 2 3/// 4 5

-1 35 57 ., 41 38 53

12 45 47 43 50 49

13 50 51 . 48 - 39 .40

- 14 24 17 15 24 . 17 -
15 31 27 32 23 23

16 ~ 18 27 T27 22 32

‘ 21 54 B2 - 62 51 51
‘\22 35 40 35 25 32

23 31 40 - 36" 34 34

24 25 20 33 20 © 21

k 25 27 18 28 T 24 18

.26 17 24 .25 40 18 -

6v8 . ' - ‘



Appendix E ‘
MULTIPLE CORRELATIONS OF SELECTED SETS OF

. : PREDICTORS WITH*MEAN CLOZE SCORE _
. Predictor Sets? ’ .. R
Words per Sentence {2} + One-Syllable Words (5) . ' o 87
Words per Sentence (2) + Difficult Words (6} - —.89 . :
Words per:Sentence (2) + Different Difficult Words (7) - - ~89 . ’
. Words per Sentence (2) + Polysyllabic Words (9) o —.82
. Words per Sentence (2) + Total Syllables (10) ‘ -.85 ‘
- o i Words per Sentence (2) + Seven-or-more Letter Words (14) - -.81 o !
Words per Sentence (2) + Different Polysyllabic Words (15) , . -84
‘ Words per Sentence (2) + Total Syllables {(10}.+ Total Letters (11) . —.85
Words pei’ Independent Clause (4) + Ong_-SyIIabIe Words (5) .87
‘- -Words per lndgpgndept Clause (4)+ Total Syllables {10) +-85
3predictor variables are ;mmbered in accordance with Table 4, .
\ 4

.69 .° ~



o Appendix F

MANUALS AND REGULATIONS SAMPLED TO
DETERMINE READING DEMANDS OF SEVEN MOSs"

Manuals : N : Manuals
11820 Light Weapons Infantryman. - 63B20 Wheel Vehicle Mechanic (Coni.)
TM  9-1340-214-12 7 ™. 9.2320-244.20 3
T™M  11-5805-201-12 .3 ™ ©10-3930-242-12 6-
T™ 11-5855-203-13 8 ™ 21-305 4
FM 518 - o 6 ™ 38-750 9 .
FM  20-32 b .7 AR 310-1 3
FM 2033 - R} AR . .750-5 3
. M 21-26 12 71H20 Personnel Specialist
FM - 2175 12 AR £5.46 4
. FM 238 3 AR 210-i0 3
EM 23-9 4 AR 310-1 3
FM = 23-12 5. 7 AR 31010 4
FM 2323 3 AR 340-15 7
FM  23-30 3 AR - 3805 3
FM - 23-31 6 AR 60010 3
FM  23-65 11 AR 600-31 5
FM  23-67 3 AR 600-200 7
FM  23-71 , , 3. AR 601-280 3
. FM 2418 4 oS .
~ . ‘ AR 6065 3
26D20 Ground Control Radar Repairman AR 608-3 3
TM® 11-5840-281-ESC 3 (AR 6T1-101 3
., TM 11584028115 38 AR 611103 4
© TM  11-5840-293:12 S AR E1TT12 3
™+ 11-5895-468-12. . 7 AR 611-201 .3
_ TM. 11-5895-474-12 6 o AR~ 614200 . 3
TM . 38750 .. . o1 . AR 6305 R 3
- ~ T " AR. 635200 3
63820 Wheel Vehicle Mechanic B AR 640-10 - -3
TM . 54310-26-15 3 AR 67251 -
™ 9243 _ 9 AR B804 - 5
TM 9232020920 26 AR 68020 ' ;
T™  9.2320-211-10 4 :
, T™ ‘9.2320-211-20 " 24 * DA Pam 600-8 3
. ™™ 9232021820 22 - DA Pam 608-2 3
4

DA Pam 611-1




Manuals N Manuals N
76Y20 Armorer/Unit Supply Specialist 95B20 Military Policeman ;
;M §5-4310-200-25P. 3 FM 194 3

M 9-1005-223-20 3 FM 195 o 17

™ 19:2820 3 FM 19-10 7.
™ - 38750 7 FM- 1915 7

N FM 1925 10

-~ TM © -743-200 4 . ,

' FM 19-30 6

"FM 20-15 3 EM 1940 :
FM 21-11 3 FM 1950 5
FM. 2115, 3. EM. 20.32 -
AR 210-130 4 FM 21411 7
AR 22010 3 FM 2126 . 10
AR 3101 4 FM 2175 3
‘AR 340-15 3 FM 225 4
AR 340-18-1 3 ©OFM; 239 5
AR 38555 3 FM 2331 3
AR 70084 6 o 2e3s .

" AR 700-87 3. FM 241 3
AR 73511 5 FM 24-18 e
AR 73535 8 FM 27-10 6
AR 746-10 3 FM 3116 3
AR  750-1 3 FM 3123 4

" DA Pam 310:4 3 AR 19022 '3
DA Pam 3106 . 3 AR 19045 . 3"

- o ' DA Pam 360530 ¢ ' L7
91B20 Medical Specialist - MCM 3 -

- T™ 8230 30 TB PMG 3
™ 8231 ' 3 $
™ 8-273 12.

FM 8-35 5

FM - 2110 6 ]

FM  21-11 12 ;
AR 40419 3

AR "40-425- 3 -

AR 40-562 3

AR 6006 3

AR 73535 3 :

TB MED 246 3 )

3gee Table 7. . ' ‘(/
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CHF

0ASD MANPOWER [PPLGR}
DEF NUC AGCY ATTN pOC LIB BR

DIR WSEG WASH., 0.C. 20305

OlR DASOD MANPOWER L RESERVE AFFAIRS

OFC OF THE -ASST SEC OF DEF tHCE) {0AA) ATTN M BIEGEL
COMODR FLO COMD OEF NUC AGCY SANODIA BASE ATIN FCIGT °
NASA SCI & TECH INFO FACILITY COLLEGE PARK Mo

CINC US EUROPEAN COMC ATTN SUPPORT PLANS BR J3

CG US ARMY JAPAN AP0 96343 SAN FRAN ATIN G3 ‘
CG USA FORCES SOUTHERN COMD ATIN SCARCO C2

CG US ARMY EURDPE APE 09403 NY ATIN OPNS O1Y

CO ARMY TRANS RES COMO FT EUSTIS ATTN TECH LIA &
CG uSA AD COMD ENT AFB ATTN ADGPA COLO

CG 1ST ARKY ATTN 0CSOT FT KEAOE MO

CG 3RO ARMY ATTN DCSOT FT MCPHERSON

CG SIXTH ARMY PRES OF SAN FRAN ATTN AMOPS-T2

CG EUSA ATIN AG-4C APO 96301 SAN FRaN

OIR HEL APG MD

ENGNR pSYCHOL LAB PIONEERING RES OIV ARMY NATICK LABS NATICK MASS
TECH LIB ARMY NATICK (ABS NATICK.MASS

INST OF LAND CBT ATTN TECH LIB FT BELVOIR va

CO FT HUACHUCA SPT COMD USA ATIN TECH REF (1p

SIXTH USA L1B OEPOT 810G M 13 14 PRES OF SAN FRAN

CG FT ORD ATIN G3 fNG DIV

CO HO-ARMY ENLISTED"EVAL CTR FT BENJ HARRISON

L1B DEF SUPPLY AGCY CAMERON STA vaA

CO USA CDC AG AGCY FT BENJ HARRISON INO

CC ARMY COC IN. AGY FT BENNING

CO ARMY COC ARMOR AGY FT XNOX

OIR OF INTERN TNG USA LOG MGT CTR FT .LEE

€O USA r. CIR (FA) ATTN AKPSITC-TT FT SILL

CG USA TNG CTR & FT LEONARO|WOOO ATTN ACOFS Gl

CG USA INF CTR ATTN AJIGT-T FT BENNING

CG USA TAG CTR INF ATTN ACOFS G3 FT Oix . ;
CG USA TNG CTR ATTN ACOFS G3 FT JACKSON

CG USA TNG CTR INF ATTIN ACOFS G3 FT LEWIS

CG USA TNG CTR INF ¢ FT ORO ATTN AGOFS G3

CG USA TNr CTR INF ATTN ACDFS G3 FT POLK

MED TNG CTR ATTN OIR OF TNG FT SAM WOUSTON

AD CTR ATIN G3 FT BLISS.

TNG CTR .INF ATTN ACOFS G3 FT CAMPBELL

CG uSa
CG USA

. LIB ARMY WAR COLL CARLISLE BKS

COMC” COMD ¢ GEN STAFF €O FT LEAVENWORTH ATTN ARCHIVES

OIR OF MILIT PSYCHOL + LORSHP uS MILIT acao WEST POINT

US MILIT ACAD WEST POINT ATIN LIB

COMOT ARMY AYN SCH ATTN OIR OF fNSTR FT RUCKER

COMOT ARMY SECUR AGY TNG CTR ¢ SCH FT QEVENS ATIN 1B

STIMSON LIB MED FLO SERV SCH BROOKE ARMY MED CTR FT SAM HOUSTUN
COKUT THE ARMOR SCH ATTN 00! FT KNOGX

COMOT USA CHAPLAIN SCH ATTN DOI FT HAMILYOM i
COMOT Usa . FIN SCH ATTN CHF O0OC. D€V LIT PLN 0iIV gool
USA FINANCE SCH FT BENJ HARRISON ATIN EOUC AOV
COMDT ADJ GEN SCH FT BENJ HARRISON aTTN EOUC sOv
COMOT. USAlS ATTN EQUC AOV FT ‘BENNING
CIMOT USALS ATTN AJLIS-D-EPRO FT BENNING
HQ US ARMY AQJ GEN SCH FT BENJ HARRISON Avl comor

L1B ARMY QM SCH FT LEE

COMC™ USA QW SCH FT LEE ATTN ECoC ADV

COMOY ARMY TRANS SCH FT-EUSTIS ~7".  EDUC ADY

CO USA SEC 4GY TNG CTR & SCH ATTN !ATEV RSCH AOV FT OEVENS
COMDT USA MIL POLYZE SCH ATIN PLNS ¢PROG ooOI FY GOROON

CONDT US ARMY SOuiHEASTERN SIG SCH ATIN EOUC 40V +. GOROG.
COMOT USA AD SCH ATTN 001 FT BLISS

€O USA ORD CTR /, SCH OFC OF OPS ATTN AHBN-0 ABG MD

&55T COMOT ARMY AIR DEF SCH FT BLISS ATTN CLASSF TECH LI3

COMOT OEF INTELL SCH ATTN SLLAS QEPT

COMDT ARMED FORCES STAFF CBLL NORFOLK- .

COMOT USA SIG CTR & SCH ATTN 001 FT MONMOUTH - -

COMOT JUGSE -ADVOCATE GENERALS SCH U OF va -

OPTY COMOT t)SA AVN SCH ELEMENT,GA

USA AVN SC+ ELEMENT QFC OF 01K DF {NSTR ATTN EOUL ADV GA

EQUC CONSLT ARMY MILIT PQLICE SCH FT GOROON

COMOT USA’ ENGR SCH ATTN EDUC ADV AHMBBES-EA FT BELVOIR

COXOT USA SCH EURCPE ATTN EOUC ADV APOD 09172 NY

OFC OF DOCTRINE OEV LIT & PLNS USA ARMOR SCH ATTN AMBAAS-0OM
COMOT ARMY AVN SCH FT RUCKER ATTN EOUC AOV

OIR OF INSTR US MIL ACAD WEST POINT N/

OIR QF MILIT INSTR US MILIT ACAD WESJ POINT

CNMOT OEF HGT SCH'F7 BELVOIR

COMDT USA MSL & MUN CTR & SCH ATTN CHF OFC OF OPS REDSTONE ARSNL
COMDT US WAC SCH US WAC CTR ATIN AJMCT{FT NchELLAN

HQ ABEPDEEN PG ATIN TECH LIB

CO USA INTELL CTR & SCH ATTIN OIR OF ACADEH!C OPS FT HUACHU%A

CD USAINTELL CTR € SCtt ATTM OIR OF 0OC & LIT FT HUACHUCA

IND

COMOY USA CLGSC OFC OF CHF OF RESIOENT INSTR FT LEAVENWORTH

COMOT USA CA SCH ATTN OFC OF DOCTRINE OFVEL LIT & PLNS FT 4R AGG
COMOT USA CA SCH ATTN 00! FT BRAGG

COMOT USA CA SCH ATTN LB FT BRAGSG

COMDT USA INST FOR MIL aSSIST ATTH 901 FT BRAGG

COMOT uSA FLO ARTY SCH ATTN DOI FT SILL

COMOT USA TRANS SCH ATTM OIR OF DOC € LiT FT EUSTIS

COMOT USA TRANS SCH ATTN L!B FT EUSTIS

COMOT USA CEGSC ATTN "ATSCS-0J {SPWAR)

COMOT ARMY QM SCH OFC 0IR OF NONRESIO ACIV' ATTN TNG MEDIA DIV ¥a

CGMOT USA ARTY SCH ATTN LIB FT SItLL

e
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CG USA SCH & TNG CTR #TTN ACOFS G3 FT GOROON

DiR OF GRAD STUD & RSCH ATTN BEMAV SCI REP USACLGSC
COMOT USA AD SCH ATTN AKBAAS-OL-EA FT BLISS

£G USA SIG CTR L SCH ATTN ATSSC-0F-COB FT WONMOUTH
SECY OF ARMY, PENTAGON

OCS-PERS DA ATTN CHFf CeS OIV

OIR OF PERS 'STUDIES [¢ RSCH 0OCSMIR DA NASH 0C
ACSFOR DA ATTN CHF JNG Olv waSH OC

HQ ARMY MAT COMO R40 ORCTE ATTN AMCRO-RC

US ARMY REHAVIOR € SYS RSCH LAB ATTNCRO-AR ARL VA

0PO PERS MGT OEV OFC ATTN MOS SEC [MEW EQUIP) OPOMO
PROVOST MARSHAL GEN DA

DIR CIVIL AFFAIRS ORCTE 0OCSOPS

OFC RESERVE CDMPON DA

ADKIN 0OC ATTN: TCA (HEALY) CAMERON STA ALEX.s VA. 22314

CHF OF R+0 DA ATTN CHF TECH + INOSTR C1A!SON OFC
CO USA.COC MED SERV AGCY FT SAM HOUSTON

NSA BEHAVIODR & SYS RSCH LAB ATTH CRO-AIC ARL VA
TNG L DEVEL 0(V DDCSPERS

CAREER MGT BR ATTN R OET{ENNE CAMERON STA ALEX VA
USA LiB OIV-TAGOD ATTN ASOLRS ;
CG CONARC ATTN ATIT-STM FT MONROE i
CG CONARC ATTN LIB FT ‘MONROE

CO ARMY CBT DEVEL COMO MILIT POLICE AGY FT GOROON
CHF USA AU HRU FT BLISS

CHF ySa ARMOR HRU FT KNOX

CHF USA AVN MRU FT RUCKER

CHF USA INF HRU FT BENNING

CHF USA TNG CTR HRY PRES OF MONTEREY

IST ARMORED OIv HQ € HQ CO FT HOOO ATIN AC OF § G2
CG ARMY ARMOR CTR FT KNOX ATTN G3 AIBKGY

CG B2NO AHN INF OIV ATTN ACOFS G3 FT BRAGG

CO 197TH INF BRGO FT BENNING ATTN §$3

CG IST INF DIV ATTN ACODFS G3 FI RILEY -0
CO USA PARTIC GP USA TNG DEVICE CTR FLA

‘0A OFC OF ASST CHF OF STAFF FDR COMM-ELCT ATTN CETS-6 WASH

OIR ARMY LIB PEMTAGON

CHF DOF MILIT HEST DA ATTN GEN REF BR

CD USA 10TH SPEC FORCES GP FT OEVENS _

US ARMY GEN EQUIP ATTN TECH LB FT.LEE

CG [I! CORPS € FT HOOO ATTN G3 SEC FT HOOO

CD 1ST ARMORED OIV ATTN G3 SEC FT HOOO

CG 20 ARMORED OIV ATTN G3 SEC FT HONOD

CG USAFAC € FT SILL ATYN AKPSIGT-TINTN

CO 11l CORPS ARTY ATTN G3 SEC FT SILL

RSCH CONTRACTS & GRANTS BR ARO i

BESD-ARD OFC CHF OF RED WASH OC

CHF DF RED DA ATTN SCI INFO BR RSCH SPT OIV WASH OC
CG USAFACFS ATTN AKPSIAG-AS FT SILL .

CINMC US ATLANTIC FLT CODE 3124 USN BASE NORFOLK

CCR TNG COMMAND US PaCIFIC FLT SAN QIEGD

TECH LIB PERS 118 E-:? OF NAV PERS ARL &QNEX

OIR PERS RES OIV BU¥ OF NAV PERS

TECH L 1B BUR OF SHiPS COOE 210U NAVY 0eRT

CO ¢ DIR NAV TNG OEVICE CTR ORLANGD ATIN TECH L1B
CO FLT TNG CTR N&V BASE NEWPORT

CO FLEET JNG CTR US NAV STA SAN OI1EGO

PRES NAV WAR COLL NEWPORT ATTN MAHAN L1B |

CD SERV SCH CUMO NAV TNG CTR SAN DIEGO B

CHF OF NAVL RSCH PERS & TNG BR [CODE 45B) ARL VA
OIR US NAV RES LAB ATTN COOE' 5120

DIR NAVAL RSCH LAB ATTN LId CODE 2029 WASH OC

CHF OF NAV AIR TNG TNG RES DEPT NAV AIR STA PENSACOLA
OIC NAV PERS RES ACTVY SAN DIEGOD

OIR PERS RES LAEL NAV PERS PROGRAM SUPPORT ACTIVITY WASH NAV YO
COMOT MARINE CORPS HQ MARINE CORPS ATIN COOE AD-ip
DIR MARINE CORPS EOUC CTR MARINE CORPS SCH QUANTICO
US MARINE CORPS HOS HEST RES LIB ATIN MRS JADOT »
‘COMDT HQS JTH NAV OIST ATTM EpUC ADV NEW DRLEANS
CHF DF NAV AIR TECH TNG NAY AIR STA MEMPHIS

CHF DFCR PERS RES-¢ REVIEW BR COAST GUARD HQ

CO US CGAST -GUARD TNG CTR GOVERNORS TSLAMD NY
-CO yS COAST 'GUARD TNG GTR CAPE MAY NJ

€0 US COAST ")ARD TNG CTR & SUP CTR ALAMEDA CAL{F
CO US COAST . ,ARD INST OKLA CETY OKLA

CO US COAST. GUARD .RES TNG CTR YORKTOWN VA

SUPT US COAST GUARD ACAD NEW LONDON CONN
AIR TNG COMD/XPT RANODOLPH AFB

TECH DIR TECH TNG DIV(HRO) AFHAL LOWRY AFB COLD

CHF SCI O1Y ORCTE SCI ¢ TECH DCS Re0 HQ AIR FORCE AFRSTA

CHF OF PERS RES BR ORCTE NF CIVILIAN PERS OCS-PERS HQ AIR FORCE
CHF ANAL DIV (AFPOPL (R} OIR OF PERSONNEL PLANNING HAS USAF
ATC ATXRQ RANOOLPH AFB

MILIT TNG CTR OPE LACXLAND AFB

AMD AMRH BROOXS A+ TEXAS

HQS ,ATC OCS/LECH TNG {ATTMS} RANDOLPH AFE

USASa OIR OF THE LIB USAF ACAD COLD

TECH THG CTR [LMTC/OP-1-L1) LOWRY AFB,

CIA ATTN CRS/ADD STANDARD DIST

SYS EVAL 01V RES DIRECTCRATE DUD-OCO OENTAGON

DEPT OF STATE BUR OF INTEL + RES EXTERNAL RES STAFF

US INFO AGY! [RI L PROCUREMENT ([8

SC1 INFD EXLH WASHINGTDN

CHF: GT € GEN TNG DIv TR 200 FAA WASH DC

EQUC MEOTA BR OFE HEW ATTN T O CLEMENS
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OFC OF INTERNATL Int PLANNING £ EvAL BR A10 waSw OC
ERJC DE WASH DC

CONSOL FED L AW ENFORCEMENT TNG CTR WASH OC

SYS DEVEL CORP SANTA MONICA ATIN LIS

SYRACUSE U LIB SER DIV

SERIALS REC UNIV-OF MINN MINNEAPOLIS
STATE U OF I0wa LI1BS SER ACQ

NO CAROLINA STATE COLL OH MILL L1B

‘TECH INFO CTR ENGNR DATA SERv N AMER AVN INC COLUMBUS G

DUNLAP # ASSQC INC DARIEN ATTN LIB - - .
RAC ATTN LIf MCLEAN va .
RAND CORP WASHINGTON ATTN LIB

ELECT PERS RSCH GP U OF SOUTHERN CALIF
COLUMAIA U ELEC RES LABS AYTH TECH EDITOR
MITRE CORP BEDFORD MASS ATIN LIB

LEARNING RED CTR U OF PITTS ATTN DIR
HUHAN SCI RES INC MCLEAN V# }

RAYTHEON SERY CO ATTN LIBN BURLINGTON MASS

GEN DYNAMICS POMONA DIV ATIN LIB DIV CALIF

DIR CTR FDR RES ON LEARNING ¢ TEACHING U OF MICH
CANADIAN JOINT STAFF OFC OF DEF RES MEMBER uASNlNGrnN
CANADITAN ARMY STAFF W&SHINGTON ATTN GSD2 TNG

BOSTON U LIRS ACQ DtV

U OF MICH {185 SER DIV ¢

A%0wN U LIA )
COLUMBIA U LIBS 0IOCU aCQ

DIR JOINT U L1BS NASHVILLE

U OF DENVER MARY REED LIB

LI1B GED WASH UNIV ATTN SPEC CuLL DEPT WASH OC
Lip OF CUNGRESS CHF OF EXCN +« GIFT DIV

U OF PGH DOCU LIBN

CATHOLIC U LIA EDUC € PSYCHOL LIB WASH DC
U DF Ky MARGARET I XING LIB

U OF LOUISVILLE LIB BELKNAP CAMPYS
GEORGETOWN U L1B SER OEPT wWaSH D

LIBS COLD STATE U ATTN DOC ULIBN FT COLLINS

AMER INSTS FOR RSCH ATTN LI{BN PA

MATRIX RSCH CD FALLS CHURCH va

GE CD WaSH D C.
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tLORIDA STATE U LIB GIFTS ¢ EXCH

PSYCHCOL LIB HARVARD UNIv CaMBRIDGE
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OHIO STATE U LIBS GIF7 ¢ EXCH DIV
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