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1. The research described in this report was part of the work in a
series of studies to determine how Army personnel in Mental Category
IV and in other mental categories compare in their job performance and
in their overall suitability for military service.

2. Job performance in Armor Crewman (MOS 11E), General Vehicle Repair-
man (MOS 63C), Unit and Organizational Supply Specialist (MCS 76Y), and
Cook (MOS 94B) was evaluated by using intensive job sample tests, job
knowledge tests, and supervisor ratings. Information concerning the
demands for reading, arithmetic, and listenirg skills was also gath:-ctd
and compared with skill levele of the men in the MOSs. These data are
summarized in the report with special reference to comparisons between
lower end higher mental category personnel.

3. This report and others in the series ehould be of interest to those
persons concerned with utilization of personnel, training and training
management, and curriculum design, especially as these relate to training
of personnel in lower mental categories.

FOR THE CHIEF OF RESEARCH AND DEVELOPMENT:

LYNN E. BAKER
US Army Chief Psychologist
Acting Chief
Behavioral Sciences Division
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FOREWORD

This report presents a summary t.,1 the findings of two HumRRO Work Units that
have yielded a substantial amount of factual information on the performance of Category
IV men in four Army jobs. How well they were doing was compared with how well
Non-Category IV men who had equivalent job experience were doing. In addition, each
man was given an extensive battery of special tests, and background information on each
was recorded from Army record;. Relationships between these kinds of data and job
performance were computed to determine what factors, in addition to AFQT score and
job experience, might predict job performance.

Summary conclusions from eiese two Work Units and from related HumRRO
research are presented in the first chapter of this report. The second and third chapters
summarize the results of the two Work Units. Detailed reports of each will appear in a
series of HumRRO Technical Re'orts.

The purpose of this report ,s to present information as background for the formula-
tion of manpower policy. While the implications of several findings are dis:ussed in order
to suggest options for planners, specific recommendations are not made.

A few words about the origins of these research programs are in order. Since the
early 1950s, we in HumRRO have done research on various aspects of the relationship
bx.tween aptitude and learning and between aptitude and performance. In 1955, the
effectiveness of a special Army remedial education program for marginal men was
examined. Shortly thereafter, studies were begun on the kinds of training techniques
most effective with lower aptitude persounel. In 1964, HumRRO participated in the
preparation of Marginal Man in Military Service: A Review, a publication of the Depart-
ment of Defense, that brought together most of what was known about the topic at the
time. In 1966, we completed a study of the performance of Category IV and Non-
Category IV men in Army basic training. Also, at about that time, research was planned
in support of the special training and education program (STEP) which had been
proposed by the Army.

In the summer of 1966, the Assistant Secretary of Defense for Manpower and
Reserve Affairs, Mr. Thomas Morris, invited proposals from several research agencies
concerning the military use of marginal manpower. These were to be related to "Project
100,000," soon to be announced by the Secretary of Defense. Among the proposals
made by HumRRO was one that resulted in Work Unit UTILITY, given this code name
to iuggest the major purpose of the work: to, determine "the utility" of Category IV
men in representative military occupations. Forma: work was begun in January of 1967.

As this research got under way, further consultations with OASD (M&RA) resulted
in the formulation of Work Unit REALISTIC, the code name suggesting its intent: to
determine the importance of REAding. LIStening, and ArithmeTLC in the performance of
military jobs for men of various aptitudes. This work began in April 1968. A substantial
proportion of the data was gathered from the same men who were studied in UTILITY.

The data from both of these studies are unique in at least three respects: First, the
main criteria of job performance are derived from job sample proficiency tests in which
soldiers performed tasks representative of each job with real equipment in field settings.
Each test lasted from three to five hours. Performance was objectively scored. Second,
comparisons between Category IV and Non-Category IV men are made on the basis of
pairs of men who are matched for job expe:ience. Third, the very large number of special



tests and items of background information constituted an unusually rich body of
information.

It is worth noting that data of this sort are not easy to obtain. The development of
the proficiency tests required a substantial amount of research into the job requirements
and duties as well as successive trials to develop discriminating and reliable test instru-
ments. The assistance of a team of military specialists was required in this work. The
location of sub:r.cts in sufEcient quantity who could be made available from their
military duties required extensive coordination throughout the Army. Major testing took
place at three CONUS sites and within the Seventh Army in Europe. Finally, the
identification of men who not only had the required military occupational classification
but who were actually working at the job entailed detailed review of company rosters
and interviews with command personnel.

In the presentation of results on UTILITY and REALISTIC, reference will be made
to other related ongoing and planned HumRRO research. In Work Unit SPECTRUM, a
basic research program, the relation between learning, teaching techniques, and aptitude
to include the entire "spectrum" of aptitudes ftom marginal to giftedis being investi-
gates'. to yield promising techniques for the development of appropriate training
technology. In Work Unit APSTRAT, practical teaching strategies are being developed for
men of differing aptitudes. Currently under way at Fort Ord, California, is an experi-
mental course for Army signalmen that employs many new strategies, including peer
Instruction, which are proving effective with men of low as well as higher aptitudes. Ir.
the HumRRO Army Work Program for FY71, there are three units which grow out of
the current work. in FOLLOWTHRU, men who were in the UTILITY sample will be
followed to determine whether they reenlisted; to assess their performance during a
second tour and to relate these findings to data obtained on them in UTILITY. In Work
Unit RFADNEED, techniques are being developed to determine precisely the reading
requirements in particular military occupational specialties. Work Unit LISTEN is directed
at the development of techniques for improving the ability of men to learn through
listening. We found in REALISTIC that many men, particularly of lower aptitudes,
depend more on the eat ban the eye to obtain joba elated information.

In the report whici follows, data will be presented on Army subjects. It should be
made clear that no official Army position on the findings has been taken and none is
implied in the way the findings are presented. The funding of both of these Work Units
has been from the Office of the Assistant Secmary of Defense (Manpower and Reserve
Affairs), which office has spomored the work jointly with the Deputy Chief of Staff for
Personnel of the Department of the Army. It will be epparent that the purpose of this
report is to summarize what has been done and to indicate those relationships among
variables which did attain significance as well as the large number which did not. These
findings are offered as background information for the formulation of policy about the
use of manpower.

Chapter 1 was prepared by the authors of the report with participation by Dr.
Howard H. McFann, Director, HumRRO Division 3. Chapter 2 was prepared by Drs.
Robert Vineberg and Elaine N. Taylor. Chapter 3 was prepared by Drs. Thomas G. Sticht
and John S. Caylor.

HumRRO research for the Department of the Army is conducted under Contract
DAHC 19-70-C-0012. Training, Motivation, and Leadership research is conducted under
Army Project 2Q062107A712.

Meredith P. Crawford
President

Human Resources Research Organintion
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Military Problem

In October 1966 the Department of Defense began accepting men with lower
aptitudes as part of a massive social experiment designed to make effective soldiers of
men who had generally been considered marginal in ability and to provide them with
education and training necessary for productive and useful lives as citizens. In Project
100,000, the aim was to take into the Armed Forces, each year, 100,000 men who
would otherwise have been ineligible for military service. An important consideration was
that minimum standards of military performance be maintained and that the overall
effectiveness of the services not be diminished.

While evidence is available that sizable numbers of men with low-aptitude scores can
perform effectively, there has never been a systematic study that identified the charac-
teristics of margined men who are suitable and also the kinds of jobs best suited to them.

Approach

Two research studies, HumRRO Work Units UTILITY and REALISTIC, were
undertaken to obtain informaticn on the performance and characteristics of marginal
men.

The objectives of the research in Work Unit UTILITY were to determine how men
in Mertal Category IV end men in other mental categories compare in the perfcrmance
of their jobs. A further objective was to identify characteristics associated with successful
performance of jobs and to determine what background and other nonintellectual
measures mieht prove useful in screening, classifying, and assigning such men.

To accomplish these objectives, the performance of job incumbents in four major
military occupational ;pecialties (MOSs) was studied: Armor Crewman (MOS 11E);
General Vehicle Repairman (MOS 63C); Unit and Organizational Supply Specialist (MOS
76Y); Cook (MOS 94B). Performanc, was evaluated by using Job Sample tests in which
actual work tasks were performed, paper-and-pencil Job Knowledge tests, and Supervisor
Ratings. In addition, numerous data were obtained on personal and background charac-
teristic.; and on a variety of cognitive tests. Groups of men from Mental Category IV
were selected and matched with men from the higher Mental Categories with respect to
number of months spent in the job. The performance of these high- and low-aptitude
men was compared.

The objectives of Work Unit REALISTIC were to provide information concerning
the demands for reading, arithmetic, and listening skills in MOSS composed of large
numbers of men, including the "new standards" men of Project 100,000. Also, informa-
tion was sought on adjusting to the needs of men of low literacy levels through remedial
training or modification of job demands.

Relationships were examined between the reading, listening, and arithmetic skills of
job incumbents and the performance of these men on four different indices of job
proficiency. The job incumbents were in the came MOSs studied in Work Unit UTILITY,
and dita on three of the four different measures of job proficiency were elllected in the
UTILITY study. A fourth index of proficiency consisted of job-related reading tasks
tests constructed from printed materials used by job incumbents in three MOSS: General



Vehicle Repairman, Unit anc; Organizational Supply Specialist, and Cook. The materials
selected for the reading task tests were identified during interviews with job incumbents
in the MOSs. Information was obtained concerning a man's job-related reading, listening
(i.e., acquiring information by asking others), and arithmetic behaviors. In addition,
reading difficulty levels of the materials cited in the interviews were determined and
compared with the reading skill levels of the men in the MOSS.

Major Findings and Conclusions

(1) In general, AFQT is related to job performance, although considerable overlap
exists between Category IV and Non-Category IV men.

(2) In a comparison of the performance of Negroes and Caucasians, no relationship
was found between race and performance.

(3) Supervisor Ratings (Commander's Evaluation Report) were found to bear only a
slight relationship to job proficiency as measured by Job Sample and Job Knowledge
tests.

(4) After 30 months of job experience, approximately 90% of the job incumbents
performed at the upper levels of the performance distribution.

(5) No relationship was found between AFQT score and the grade reached in the
Army.

(6) In two of the sobs studied, Repairman and Supply Specialist, the average
difficulty level of printed job materials exceeded the average reading ability of both
high- and lowaptitude men. The higher a man's reading ability, the more likely he was to
use printed job materials. The lower a man's reading ability, the more likely he was to
ask others (listen) for the job information rather than to read the job-related materials.
Also, a iarge number of men with poorer reading ability reported that they would prefer
to learn by listening rather than by reading; some evidence indicates that they might
learn prose materials as well by listening as by reading. Thus, listening as a literacy skill
takes on special meaning for inept readers.

(7) Reading ability, listening ability, and arithmetic skill were all found to be related
to job proficiency as measured by Job Knowledge tests and Job Sample tests. In addition,
reading ability was found to be more highly related to scores on the job reading task
tests than was AFQT.

(8) Literacy demands were found to be highest for Supply Specialist, next highest
for Repairman and Armor Crewman, and least for Cook. To provide a reasonable match
between reading and job requirements, suggested minimal levels of reading grade
level are: Supply Specialist-9.0, Repairman and Armor Crewman-8.0, and Cook-7.0. A
sixth grade level of arithmetic would seem to suffice for performance in these jobs.
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Choate- 1

SYNOPSIS OF HumRRO WORK UNITS UTILITY AND REALISTIC
WITH MAJOR FINDINGS AND POLICY

AND RESEARCH IMPLICATIONS

This report summarizes the results of a series of studies that were conducted to
determine the job proficiency of men in four major military occupational specialties and
to identify background and personal characteristics related to effective job performance.
The jobs selected provide representation of a broad range of job types and task
complexity. Emphasis has been upon the evaluation of relationships of mental aptitude,
literacy skills, and job experience to job proficiency. These studies provide information
relevant to policy decisions concerning: Personnel accessions, classification procedures,
training strategies most likely to optimize job proficiency, and means of matching men
and job support materials for greater system effectiveness.

The studies reported here were performed as HumRRO Work Units UTILITY and
REALISTIC. ioth of these Work Units were sponsored by the Office of the Secretary of
Defense/Assistcnt Secretary of Defense (Manpower and Reserve Affairs) and by the
Department of the Army, Deputy Chief of Staff for Personnel.

In this Chapter a brief synopsis of the two Work Units is given, followed by a
presentation of the major findings with their policy and research implications, closing
with a general discussion of the implications of these and other research studies as they
relate to selection assignment, reenlistment, and training of men in military jobs. The
research and findings of the Work Units are described in more detail in Chapters 2 and 3
of this report.

Wolk Unit UTILITY: Study of the Job Performance
of Men in Lower Mental Categories

The objectives of the research in Work Unit UTILITY were to determine how men
Ln Mental Category IV and men in other mental categories compare both in the
performance of their jobs and in their overall suitability for military service. A further
objective was to identify characteristics associated with successful performance of jobs
and to determine what background and other non-intellectual measures might prove
useful in screening, classifying, and assigning such men.

To accomplish these objectives, the performance of job incumbents in four military
occupational specialties (MOSS) was studied. Armor Crewman (MOS 11E); General
Vehicle Repairman (MOS 63C); Unit and Organizational Supply Specialist (MOS 76Y);
Cook MOS 94B). Performance was evaluated by using Job Sample tests in which actual
work tasks were performed, paperandpencil Job Knowledge tests, and Supervisor
Ratings. In addition, numerous data were obtained on personal and background charac-
teristics and on a variety of cognitive tests. Samples of men from Mental Category IV
were selected and matched with men from the higher Mental Categories with respect to
number of months spent in the job. The performance of these high and low aptitude men
was compared.

3
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Work Unit REALISTIC: Determination of Reading, Listening, a:,d Arithmetic
Skills Required for Major Military Occupational Specialtiei

Taking cognizance of the literacy problems to be encountered with the Project
100,000 personnel, manpower planners initiated Work Unit REALISTIC. The objectives
were to provide information concerning the demands for reading, arithmetic, and listening
skills in MOSs composed of large numbers of men, including the "new standards" men of
Project 100,000. Also, information relevant to accommodating men of low literacy levels
through remedial training or modification of job demands was sought.

Relationships were examined between the reading, listening, and arithmetic skills of
job incumbents and the performance of these men on four different indices of job
proficiency. The job incumbents were in the same MOSs selected for study in Work Unit
UTILITY. Of the four different measures of job proficiency, three were collected in the
UTILITY study. A fourth index of proficiency consisted of job-related reading tasks
tests constructed from printed materials used by job incumbents in three MOSs: General
Vehicle Repairman, Unit and Organization Supply Specialist, and Cook. The materials
selected for the reading task tests were identified during interviews with job incumbents
in these MOSs. During the interview, information concerning a man's job-related reading,
listening (i.e., acquiring information by asking others), and arithmetic behaviors were
obtained. In addition, reading difficulty levels of the materials that had been cited in the
interviews were determined and compared with the reading skill levels of the men in the
MOSs.

Additional work on REALISTIC involved considerable laboratory and literature
research to obtain information of potential use for reducing gaps which exist between an
individual's literacy skill level and the demands of his job for these skills. Much of the
laboratory work focused on the study of listening as a substitute for reading, and is
reported in a HumRRO Technical Report.' A source book for the design of training and
job performance aids is being compiled, based on the literature research. Only the policy
and research implications of this laboratory and literature research are discussed in this
report.

MAJOR FINDINGS AND POLICY AND RESEARCH IMPLICATIONS

Before presenting the findings, one characteristic of these studies should be empha-
sized. Because the focus of the studies was on actual job performance, the personnel
tested were all working on a continuing daily basis in their jobs. Necessarily the studies
do not include men who (a) failed in training, (b) were removed from their jobs because
of unsatisfactory performance, (c) were removed from active duty because of misbehav-
ior, or (d) were promoted out of their jobs.

1. Information from the UTILITY research indicated that while in general AFQT is
related to job performance, considerable overlap exists between Category IV and
Non-Category IV men. Also, with time, an innreasing proportion of men at all levels of
AFQT appear in the upper ranges of the performance distribution. The data suggest the
potential loss of a sizable number of good performers if entry requirements were modified
to exclude from service those men with AFQT scores below 20.

2. Beyond 30 months of job experience there is a clear and statle floor of
performance which could be used to define minimum acceptable performance. If one
considers only performance as a criterion of suitability for military service, and further

'Thomas 0. Sticht. Learning by Listening in Relat;on to A,.litude, Reading, and Rote- Controlled
Speech, HumP:10 Technics: Report 69.23, December 1969.
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assumes that it is reasonable to invest a first tour in men of lower aptitude who are likely
to perform effectively thereafter, then a procedure would be desirable for screening out
those men who do not rise at least to this minimum level after an initial opportunity to
acquire job proficiency. It is proposed that such screening could be accomplished through
the administration of job knowledge tests at the time of a man's first reenlistment.
Further, since general military performance rather than job proficiency per se should be
used as a criterion of a man's suitability for reenlistment, it is suggested that the
screening could be based jointly on a man's Job Knowledge test score and on his record
of conduct in the military prior to the time of reenlistment.

3. Of the many personal characteristics that were examined in an attempt to
identify predictors of job sample performance for Category IV men, the most promising
was a man's listening test score. Further research should be considered on the possible
use of a listening test as a predictor of job performance for Category IV men.

4. Performance of Negroes and Caucasians was compared. Negroes appear to per-
form as well as Caucasians. This finding is particularly significant if, as some have
speculated, the number of Negroes relative to Caucasians would increase in an
All-Volunteer Army.

5. Supervisor Ratings (Commander's Evaluation Report) were found to bear only a
slight relationship to job proficiency as measured by Job Sample and Job Knowledge
tests. Since Supervisor Ratings have been designed to measure more global aspects of
behavior, it should be recognized that when decisions are based on them (e.g., awarding
Proficiency Pay), it may be general personality characteristics that are being assessed rather
than job proficiency.

6. Since, after 30 months of job experience most men perform at the upper levels
of the performance distribution, instructional systems that offer promise of bringing men
to these levels in a shorter time should be considered. The training literature contains a
variety of techniques whose goal is to maximize learning efficiency. These range from the
use of systems analysis procedures in developing and specifying training objectives and
content, to the use of specific techniques within training, such as individually paced
instruction and the application of systems of rewards (contingency management).
HumRRO's Work Unit APSTRAT2 provides a model incorporating many of these instruc-
tional innovations, (See last paragraph of this chapter for more detail.)

7. Work Unit UTILITY was a cross-sectional study rather than a longitudinal one. A
cross-sectional design does not p.ovide assessment of the same men at different periods in
their Army careers. Thus the superior performance of men with more job experience
found in UTILITY could reflect the interaction of learning and a variety of selective
processes.' Work Unit FOLLOWTHRU, to be undertaken by HumRRO during FY 71,
will follow up UTILITY subjects who have remained it the Army. FOLLOWTHRI1
should provide the more definitive evidence regarding questions pertaining to the rolls of
learning and ;election.

Work Unit UTILITY research showed no evidence of a relationship between AFQT
and the grade reached in the Army. The evidence strongly suggests that promotion is
primarily related to job longevity. In that men in all AFQT levels reached supervisory
positions with equal frequency, a question of considerable importance is how men at
these different levels of aptitude compare in their supervisory roles. Such an evaluation.

3HumRRO Work Unit APSTRAT--Training Strategies and Incentives Appropriate to Different
Aptitude Levels for Selected Army Training Courses.

3W:th the UTILITY data, however, it is pcwible to obtain some information regarding this
question. A few personal characteristics were found related to superior performance. However, the
correlations of these variables with time in the job were examined and found negligible. This suggests
that learning rather than ,election is producing the greater proficiency of men with more job experience.
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could be of particular value in the event of an All-Volunteer Army. With such a force
structure, many have speculated that there would be greater numbers of low aptitude
men occupying senior enlisted positions.

9. Concerning literacy demands of jobs, information from Work Unit REALISTIC
indicated that, where manuals were used in conjunction with the job sample performance
tests, performance tended to improve. Concerning the use of manuals, additional informa-
tion from REALISTIC indicated that, with the exception of the Cook's MOS, the reading
difficulty level of printed job materials far exceeded the reading ability of both high and
low aptitude men. Also, the difficulty level of the materials was related to the frequency
with which they were used on the jub. If the materials were too difficult, men tended
not to use them. However, the greater a man's reading ability, the more likely he was to
use printed job materials, even the more difficult materials. Thus it appears that the
increased use of job reading materials, and hence better job performance, might be
stimulated either by upgrading the reading skills of personnel through literacy training,
and/or by reducing the difficulty levels of materials by the provision of systems engi-
neered job aids.

10. Reading ability was found to be meaningfully related to job proficiency when
measured by performance on job reading task tests, job knowledge paper-and-pencil tests,
and job sample tests. Reading test score was more highly related to proficiency on job
reading tasks than was AFQT. For the Job Knowledge and Job Sample proficiency tests,
AFQT and reading test scores predicted proficiency about equally as well. Because the
reading test predicts proficiency on job reading tasks better than the AFQT does, and
because the reading test identifies skill levels in a way to suggest what might be done to
remedy a man's skill level, rather than to simply screen him in or out of a job, as the
AFQT does, consideration could be given to replacing, or supplementing, the screening
instrument (AFQT) with more diagnostic, skills-oriented instruments. Such instruments
could serve both as screening tools and as tools to indicate how much remedial training a
man might require in some literacy skill area (reading, arithmetic, listening, writing,
speaking) to improve his job proficiency and opportunities.

11. Listening ability was related to job proficiency when measured by either job
knowledge or job sample performance tests. Additional findings' showed that
(a) Category IV personnel indicated that they obtained almost three-fourths of their
information by listening; (b) one-fourth of a sample of some 300 men reported that they
preferred to learn by listening rather than by reading (this figure rose to 49% for very
poor readers); (c) a sample of high (Non-Category IV) and low (Category IV) aptitude
men learned prose material as well by listening to tapes as by reading; and (d) men
interviewed nn-the-job reported many instances of listening for information, and the
frequency of listening relative to reading was higher for poorer readers in MOSs where
reading materials were most difficult. Because of the importance of listening, research is
needed to study the listening process further and to attempt to improve listening/thinking
skills. Such a project, Work Unit LISTEN,s is underway at HumRRO Division No. 3 as a
follow-up to Work Unit REALISTIC.

12. Arithmetic skill was highly related to reading and AFQT and to job proficiency
when measured by either Job Knowledge or Job Sample tests. While arithmetic skills
showed some promise as a predictor of job performance, interviews with job incumbents
in the Repairmen, Supply Specialist, and Cook fields indicated very little actual use of

'Thomas G. Sticht. Learning by Listening in Relation to Aptitude, Reading, and Rote Controlled
Speech, HumRRO Technical Rep,..rt 69.23, December 1969.

sHurtiRRO Work Unit LISTENDevelopment of Automated Programs to Improve Listening Skills
Required in Army Jo'iss.
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arithmetic on the job. Overall, demands for arithmetic skills did not exceed what is
ordinarily taught in the first six grades in school.

13. Literacy demands were found to be highest for Supply, next highest for
Repairman and Armor Crewman, and least for Cook. If remedial training is given with
the aim of providing a closer match between a man's ability and job requirements,
suggested targeted grade levels of reading skills are: Cooks-7.0, Armor Crewman and
Repairman-8.0, and Supply-9.0. Since the requirements differ from job to job, remedial
training would appear most effective when geared toward a specific job. General, non-job-
related literacy training geared as it is presently in the Armed Services to a uniform 6.0
grade level, would appear to offer minimal efficiency as far as job proficiency is
concerned. Use could be made of diagnostic literacy tests applicable to a job area selected
by the man prior to his enlistment, to identify both minimal enlistment skills, and to
place the man at some position relative to the targeted reading level for the job area.
Upon accession, men deficient in job-related literacy skills could be provided with
remedial training, using job-relevant reading, listening, and arithmetic materials, to
improve their job proficiency and general military suitability.

14. Literature research in REALISTIC has indicated that, where design of job
materials is concerned, considerable evidence indicates that properly designed job manuals
can enable the less experienced and less literate men to achieve acceptable job perform-
ance, with fewer errors and little or no loss in time, and with much less training than
usually given. The approach to manual design should be a "systems" or "task analytic"
approach, with the aid pre-tested on the prospective user. If materials were redesigned to
facilitate job performance of men in the MOSs studied in REALISTIC, then men having
literacy skills below those identified (12, above), could be expected to use the materials
and to perform more effectively while receiving remedial literacy training to permit them
to move into higher level jobs where the use of general military publications would be
necessary,

15. Because of the moderately high correlations of reading skill with Job Knowl-
edge, care muet be exercised to insure that, in fairness to incumbents, if their elimination
or retention or promotion is made contingent to a large degree upon job knowledge test
performance, then formalized procedures should be implemented to ilsure that men have
the opportunities to acquire the job knowledge and the literacy skills required to take the
test, whether these be reading, listening (if the test is orally presented) or arithmetic, or
other language/communication skills. If men of lower literacy skills are accepted into
service, then their later job security should not be contingent upon the acquisition of
higher skill levels unless formal programs are available and emphasized during the early
career period. This would seem to be of even greater importance if the manpower
requirements are to be filled on the basis of a zero dependency on the draft.

DISCUSSION

This discussion incorporates the findings of Work Units UTILITY and REALISTIC
with information available from HumRRO Work Units SPECTRUM and APSTRAT in
order to present a more integrated statement of implications for personnel policy.

SELECTION AND ASSIGNMENT

If :'re manpower pool were composed of a large number of high aptitude personnel
who were attracted to the military, then the use of general aptitude tests as selection
devices would be quite effective. by admitting only those persons who score high on
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aptitude tests, it would be anticipated that fewer disciplinary problems would wise; fewer
training problems would be encountered and training costs would be reduced; in addition,
initial levels of job performance would be high. .% Even so, a fair number of high aptitude
persons would be admitted who do not perform effectively.

However, with the broad range of AFQT which is characteristic of the population
availalale, there is considerable overlap among AFQT groups in performance during
training and subsequently in the job. Consequently, those men who would be excluded
from the military on the basis of their low AFQT scores include a considerable number
of men who perform well.

Given the relatively moderate relationship between AFQT and performance and the
limited amount of diagnostic information provided by such a general aptitude test, it is
desirable to consider other types of instruments which, in addition to screening at least as
well as the AFQT, are better suited for providing information about specific strengths
and weaknesses that focus more directly on the kinds of remediation that may be
necessary. If diagnostic instruments were adopted for use in conjunction with, or in lieu
of, the AFQT, they coLld be used to determine a person's entry level skills, knowledge,
and interests. Such information could be utilized during the classification process and in
determining the training required as well as the remediation needed. Examples of ways
of presenting such material so that it would be useful to policy makers are presented in
some detail in Chapters 2 and 3 (see Figures 2-6 and 3-5 for examples). Such information
would be useful for establishing reenlistment policies as well as for initial entrance into
the service.

If adopted, diagnostic instruments should be selected on the basis of their relevancy
to families or clusters of jobs.'

REENLISTMENT

The findings from these studies indicate both the desirability and the feasibility of
developing and employing Job Knowledge tests to establish reenlistment elegibility.
Screening tests designed for this purpose should assess only those knowledges directly
required in the performance of the job. Test items should be designed to match the
literacy level of job incumbents. As discussed in (2) above under Major Findings, it is
anticipated that such a knowledge test would be employed in conjunction with the man's
record of conduct.

TRAINING

Data from HumRRO's Work Unit SPECTRUM showed that no more than 3% of the
students in Combat Support Training Courses with AFQT scores of 31 or higher were
recycled for academic deficiencies. In contrast, as many as 12% of the students with
AFQT scores between 16 and 30, and 25% of those with AFQT scores between 10 and
16, were academic recycles. It was evident that every effort should be made to identify
training procedures which are maximally effective with lower aptitude men.

e*A1 excellent example of a system of clustering has been provided by DCSPER, D/A in the Army
Functional Specialties System (ARFS). If the AFRS concept were coordinated with the system employed
by the U.S. Employment Agency (using the Dictionary of Occupational Titles) a men's military experience
could then be directly related to civilian occupations both at the beginning end et the termination of service.
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In Work Unit SPECTRUM it was found that method of instruction was critical for
low aptitude individuals. Using the conventional lecture-demonstration paradigm, marked
individual differences in reaching a standard of proficiency were observed witli learning
taking up to five to six times as long for the low aptitude individual as for men with
AFQTs between 90 and 100. However, it was found that instructional methods that
emphasized considerable structure in the learning situation and the presence of a living
instructor to provide almost constant prompting and feedback were essential ingredients
in the efficient training of low aptitude men.

The data from Work Unit UTILITY further affirm the importance of direct experi-
ence. The effects of job experience upon job performance were clearly demonstrated.

Further evidence of the desirability of such an approach to training can be found in
HumRRO's Work Unit APSTRAT. In APSTRAT a training system featuring peer instruc-
tion in a functionally relevant job-simulated context was developed. The model empha-
sizes task performance, individualized instruction, mastery to a fixed criterion, and
rigorous quality control. The program takes a man through a sequence of first observing
performance of a task, then learning the task, next displaying mastery of the task in a
performance test situation, and finally serving as an instructor for a student in the earlier
observation and learning phase of the sequence. Mastery of each individual learning task,
regardless of AFQT, is required and has been shown attainable with this system of
instruction. The APSTRAT concept ;s currently being recommended for wider implemen-
tation throughout the Army by the Volunteer Army Task Group.

Such findings are compelling: the maximization of hands-on experience, the per-
formance of job-simulated tasks during training, and the utilization of on-the-job training
wherever possible should lead to heightened performance in a shorter time.

9
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Chapter 2

PERFORMANCE IN SELECTED ARMY JOBS BY MEN
AT DIFFERENT APTITUDE (AFOT) LEVELSWORK UNIT UTILITY

Work Unit UTILITY, initiated in January 1967, was designed to provide information
about the performance and characteristics of marginal men in the Army. It had two
major objectives. The first was to find out how men in Mental Category IV and in other
mental categories compared in the performance of selected Army jobs. These comparisons
were to include analyses of tasks where greater and lesser degrees of competence might
be displayed.

The second objective was to identify different factors associated with satisfactory
performance in different mental category groupings. The intent was to explore both the
role of a man's background and personal characteristics and his more general Army
experience (such as the length of time he has spent in the job) as they relate to
performance.

The following criteria were used to identify jobs where performance would be
studied:

(1) The jobs, taken together, should cover as broad a range as possible of job
types and task complexity.

(2) Insofar as possible, jobs should have counterparts in civilian occupations to
maximize the likelihood of research findings having applicability beyond the military
setting.

(3) Each job should have relatively large numbers of men assigned to it within
the Army so as to provide an adequate sample of men for the study. This would also
increase the practical use of any research findings that might prove to be specific to the
job studied.

(4) Jobs should be selected in which reasonably large numbers of lower
aptitude men are assigned.

(5) Insofar as possible, jobs should be chosen that have counterparts in each
military service.

Five Army jobs were selected: Armor Crewman, MOS 11E; General Vehicle Repair-
man, MOS 63C; Unit and Organizational Supply Specialist, MOS 76Y; Cook, MOS 94B;
and Medical Specialist, MOS 9113.

Armor Crewman is a machine-ascendant job consisting principally of sequences of
interaction between a man and a weapon system. Tasks are largely procedural. It is the
only MOS selected that did not have counterparts in the other military services or in
civilian occupations. Repairman is a mechanical maintenance job requiring diagnostic and
interpretive skills. Supply is a clerical job calling for the coordination and recording of
information. Cook is a job having as its primary requirement the recognition of standards
and precision in meeting them. Medical Specialist is a man-ascendant job in which
proceduralized tasks are directed towards the processing and treatment of individuals.

In each job, proficiency was measured by using intensive Job Sample performance
tests, conventional multiple-choice Job Knowledge Tests, and Supervisor ratings. The Job
Sample Tests, of 35 hours duration, are considered the primary measure of job capa-
bility. They were comprised of a series of subtests, each requiring the performance of an
entire task with a natural beginning and ending as it would ordinarily occur in the job.
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Tasks included in the Job Sample Tests covered a range of difficulty and frequency of
occurrence in the job.

Data on personal characteristics, including background and demographic information,
were collected from military records and through the administration of biographical
questionnaires and a variety of published and experimen'al paperand-pencil instruments.

To insure that job incumbents had been exposed to the fullest range of job demands
in their MOS, Armor Crewmen, Repairmen, and Supply Specialists were tested in TO&E
units in CONUS and USAREUR. Cooks were tested in TO&E units in CONUS and at
Fort Ord, California. Medical Specialists were tested at Army Hospitals in CONUS.

At each location where data collection occurred, pairs of men were selected for
testing. Each pair included one man in Mental Category IV (lower aptitude, AFQT of
10-30) and one in Mental Categories I III (higher aptitude, AFQT greater than 30, also
referred to as Non-Category IV in this report). In an efbrt to insure equal amounts of
job exposure for the Category IV and Non-Category IV samples, pair members were
matched for the amount of time they had been in their jobs. Only men who were
working on a continuing daily basis in the selected MOS were studied. The sample
included men in each MOS with up to 20 years of job experience. The total number of
men tested is shown in Table 2.1. In order to provide representation of subjects with
more than two years of job experience, the selection of Category IV subjects was not
limited to Project 100,000 acceptees. Approximately 15% of the men in Mental Group
IV came from Project 100,000.1

Table 2,1

Number of Men Tested in Work Unit UTILITY

Location Armor
Crewman Repairman I Specialist Cook Nice, ical

Specialist

1st Armored Division 28 64 56 66
2nd Armored Division 62 62 108 90 100
5th Infantry Division (M) 52 224 114 -
4th Armored Division 242 150 -
Fort Ord - - - 214 -
Army Hospitals - - - 266

Total 381 396 410 380 266

The remainder of this section contains a summary of the major study fir sings. It
includes the results of all criterion testing in Armor Crewman, Repairman, Supply
Specialist, and Cook' ; a description of those personal characteristics found to be related
to performance criteria; analyses of the job duties of men at different AFQT levels; a
comparison of the performance of Negroes and Caucasians; and a comparison of the

A small number of Category V personnel (AFQT less than 10 in the sample are included with
Category IV personnel In analyses and discussion.

'Information about the Medical Specialist is not included in this summary report. Job
specialization in this MOS was found to be considerable. Sampling procedures and Analysis of these data
differed (torn those followed for the other four jobs, and for this reason information on this MOS wilt
be reported separately.



performance of draftees and enlistees during the first two years of service." Detailed
information about the research and a complete presentation of the findings is being
published by HumRRO in a series of technical reports:

Performance in Five Army Jobs by Men at Different Aptitude (AFQT) Levels:
1. Purpose and Design of Study.
2. Development and Description of Instruments.
3. Comparison of Men With Different Amounts of Job Experience.
4. Relationships Between Literacy Variables and Performance Criteria.
5. Relationships Among Performance Criteria.
6. Performance of the Medical Specialist.

Performance on Job Sample Tests

Job Sample data are examined as they vary with AFQT leve: and months of job
experience (MOJ). To provide a picture of the changing pattern of scores across the
broad range of job experience and to show the considerable overlap of the Category IV
and NonCategory IV distributions, a scatter plot of individual scores on the Repairman
Job Sample Test is presented in Figure 2.1. The general pattern of scores shown in this
Figure is characteristic of the other jobs.

In each MOS there is great variability among men in both the IV and Non-IV mental
categories during the first 30 months of job experience. In particular there are both
Category IVs and Non-Category 1Vs who achieve scores in the upper part of the
distribution. The major change during this period is a decrease in the occurrence of low
scores. After 30 months the majority of scores fall within a restricted range at the upper
end of the distribution, with a rather clear and stable floor of performance being evident.
While these changes presumably reflect the effects of increasing job experience, it must
be noted that this pattern may represent some composite of the effects of job experience
and of selective reenlistment and reassignment processes. In a crosssectional study, such
as this one, it was not possible to isolate the effects of selection.'

HumRRO Work Unit FOLLOWTHRU, to be initiated during FY 1971 will identify
men in the UTILITY sample who have reenlisted after their first tour in the Army.
Criterion scores and other characteristics of this group will be compared with the group
which has separated. FOLLOWTHRU should provide more conclusive evidence regarding
questions of learning or selection.

Mean Job Sample Scores for three AFQT levels (Low IV, High IV and Non-1V) and
six months-on-job (MOJ) levels are plotted in Figures 2.2-2.5.

3 Analysis of the effects on job performance of different types of training was not possible. It was
not feasible to control sampling for this vwiable. Also, as men remained in their jobs longer, a wide
variety of different training experiences intervened. The effects of a specific type of training could not,
therefore, be studied.

4 A gross measure of general suitability, based upon a count of misconduct entries found in each
man's permanent record, was included in the study. No differences with respect to AFQT found
using this measure. This lack of relationship, however, is quite inconclusive. The index of misconduct
suffered from a variety of limitations. For example, of necessi4 the study included only those men who
were available for duly. Any man who was AWOL, confined to the stockade, or otherwise unavailable as
a subject, could not be Included. This restriction considerably reduced the incidence of misconduct
found. No further discussion of misconduct is contained In this report.

s Within the UTILITY data, however, some Information bearing on this question was available. Only
a few personal characteristics (e.g., AFQT) were found related to superior performance and the
correlations of these variables with time Ir. the job were examined and found negligible. Within the
UTILITY data, learning rather than selection was evidenced by improvement of proficiency within the
first 18 months. This tends to suggest that learning Is responsible for the greater proficiency of men
with more Job experience.
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Armor Crewman's Job Sample Score by Time on Job for AFC-1 Groups
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Supply Specialist's Job Sample Score by Time on Job for AFQT Groups
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Cook's Job Sample Score by Time on Job for AFQT Groups
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While the curves show some variation in rate of growth with different amounts of
displacement between comparable groups from one MOS to another, the overall pattern is
dear. Performance improves both as a function of increasing AFQT and increasing Mal.'
In general, through five years on the job, Non-IVs exceed High IVs, who, in turn, exceed
Low IVs. Beyond five years there is some evidence of convergence, with points being
closer together and positioning relative to AFQT being lost in at least two of the jobs.

While the graphs using means show clear separation between AFQT groupings out to
at least five years, it has been obvious in the scatter plots that a great deal of overli..;.
exists. An alternate method of presenting data is to group subjects aaccording to their
position in the Job Sample distribution. In Figure 2.6 the percentages of men in the
different AFQT groupings falling in the lowest, two middle, and highest quarters of the
Job Sample distribution are presented. The figure is drawn for men with 1-18 months of
job experience for all MOSs combined.

Figure 2.6 reflects the rnera; relationship between AFQT and job performance.
Thus it is seer; that there is a greater probability that men at the lower end of the AFQT

Distribution of AFQT Groups With 1-18 M Inths-on-Job
on Job Sample Tests (Four MOSs Combined)
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Figure 2.6

stn graphing the Job Sample data (as well as Job Knowledge and Supervisor ratings, reported
subsequently), the groups have been organized to display as many points at various AFQT or time
intervals as the number of subjects and the regularity of the data permit. Statistical tests of differences
between groups, were confined to more restricted groupings with considerably larger numbers of
subjects. Both the differences between AFQT levels (Low IV, High IV, Non-IV) and the differences
betweot MOJ levels (1.9, 10-24, 25+) were found to be retiabie.
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distribution will perform in the lowest quarter. This is mirrored at the high end of the
distribution where men are more likely to score in the highest quarter. However, the
critical observation is that a substathial proportion of men at all AFQT levels falls into
each quarter of the Job Sample distribution. For example, 33% of the 0-20 AFQT group
score in the upper half of the distribution whereas 25% of the 65-99 AFQT group score
in the lower half of the distribution. In the first 18 months the similarity of performance
of the High Category IVs and Category Ms is strihing. A little less than half (44%) of the
High Cat IV group scored above the median, whereas a little more than half (56%) of the
Cat Ills scored above the median (the latter group having been historically acceptable for
service).

Men with between one and 18 months of job experience made up 67% of the
UTILITY sample in the four MOSs reported. The Army in general is heavily weighted
with men from this time segmentapproximately the first two years of a first tour.
Since, at any given time, most men working in an MOS fall within this first year and a
half of job experience, performance in this tir.ie segment approximates modal perform-
ance in the Army. The data feyg men with longer job experience have been sorted into the
quarters used for the 1-18 month group to compare their performance. Figures 2.7 and
2.8 display these data.

The implications to be drawn from these Figures are clear. With time, an increasing
proportion of men at al/ AFQT levels appear in the upper ranges of the performance

Distribution of AFQT Groups With 19-30 Months-on-Job on Job Sample Tests
(Four MOSs Combined-in Relation to Quarters of 1.18 MW Subsarnple)

100

90 -

e-- BO -

a

z 60

50

3
c 40

130

10

!filth WIlddis Quarter

Quarter

Low Middle Quarter

Hugh Quartet

Lot Category IV High Category IV Categcry HI Categories 1.11

0-20 21.30 31-64 65-99

AFQT Groups

;- igu re 2.7

28
17



Distribution of AFQT Groups With 31+ Months-on-Job on Job Sample 'Tests
(Four MOSs Combinedin Relation to Quarters of 1-18 MOJ Subsample)
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distribution. Thus, among men with 19-30 rronths-of-job experience, 69% of the Low
Category IV group fall in the upper half of the distribution. In the 30+ months group,
3E% of the Low Category IV group fall in this upper half. These data suggest the
potential loss of a sizable number of good performers in the first 18 months on the job,
as well as even larger numbers of good performers beyond 18 months, if nien with AFQT
scores below 20 are excluded from the service.

Performance on Job Sample Tasks of Varying Difficulty

The performance of Category 1Vs and Non-Category IVs on tasks of varying
difficulty was comp red. Job Sample subtests were grouped into three levels of difficulty.
For illustrative purposes Armor Crewman performance on "easy," "medium," and "dif-
ficult" subtests is presente.1 in Figure 2.9. In each of the MOSs, the data generally
indicate:

(1) Separation of pairs of curves representing varying levels of difficulty is
maintained over time.

(2) Non-Category IVs are superior to Category IVs within the same difficulty
level.

(3) Separation between Category IV and Non-Category 1V curves increases as
tasks increase in difficulty.
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Performance on Easy, Medium, and Difficult Tasks:
Armor Crewman by AFQT and MOJ (percent)
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(4) Growth in performance occurs as a result of experience at each level of
difficulty. The least change is szen in "easy" tasks where performance is at a fairly high
level almost immediately upon entry into the job.'

Although the size of differences between AFQT or job experience groupings
obviously depends on the particular intervals selected for comparison, larger differences
appear across the job experience dimension than across the AFQT dimension.

Performance on Job Knowledge Tests

Scatter plots of individual Job Knowledge scores were found to be generally similar
to scatter plots of Job Sample scores. Like the Job Sample tests, performance on Job
Knowledge tests was quite variable during the first 30 months of job experience. With
additional experience there was a progressive diminution of the lower scores with a
resultant decrease in variability and a higher mean performance. The overlap between the
Category IV and Non-Category IV distributions was again considerable. Mean Job Knowl-
edge scores for three AFQT levels and six Mal levels are given in Figures 2.10-2.13.

The relationship of Job Knowledge scores to AFQT and MOJ is much the same as
that observed with the Job Sample data. Performance improves both as a function of

"Differences attributable to AFQT and MOJ on lulu of varying difficulty were reliable in all
Instances except for comparisons of AFQT groups among Cooks on the "easy" task.
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Armor Crewman's Job Knowledge Score by Time on Job for AFQT Groups
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Repairman's Job Knowledge Score by Time on Job for AFQT Groups
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Supply Specialist's Job Knowledge Score by Time on Job for AFQT Groups
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Cook's Job Knowledge Score by Time on Job for AFIIT Groups
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increasing AFQT and increasing MOP For AFQT groups there is some overlap at
scattered points along the time dimension. Unlike the Job Sample tests, however, there is
only slight evidence of convergence (except in the Supply Specialist) beyond five years.9

As with Job Sample scores, Job Knowledge scores have been sorted into quarters for
the 1-18 month group. The distribution for each AFQT level of the Job Knowledge
scores is displayed in Figure 2.14. The distributions obtained on the 1-18 month group
have been used to sort subjects in the 19-20 MOJ and 31+ MOJ groups (Figures 2.15 and
2.16). Job Knowledge scores are somewhat more closely related to AFQT than were Job
Sample scores.' ° Over time, AFQT groups remain more differentiated. Thus, beyond 30

Distribution of MOT Groups With 1-18 Monthson-Job
on Job Knowledge Tests (Four MOSS Combined)
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s The differences betw, en AFQT levels (Low IV, High IV, NonIV) and the differences between
MOJ levels (0-9, 1024, 25+) were reliable.

A broader coverage of less frequently used information can be included In Job Knowledge Tests.
Acquisition of such information probably oteurs In more Incidental manner over a longer span of time.

"A stroLger relationship between AFQT and Job Knowledge Is not surprising since both the
AFQT and multiple choke paper-and-pencil tests possess strong verbal components. (Correlations
between Job Sample and AFQT range from .27 to .35, whereu correlations between Job Knowledge
and AFQT range from .29 to .46, Table 2.2.) One of the subtests of the AFQT measures verbal ability
using multiple choice vocabulary items. Another, the arithmetic subtext, presents problems in the form
of verbal statements. Scores on Job Knowledge tests 're highly related to reading ability (See Chapter 3).
Thus, AFQT and Job Knowledge scores are dependent upon a mares language skills and at least a moderate
correlation between them is inevitable.
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Distribution of AFQT Groups With 19.30 Months-on-Job on Job Knowledge Tests
(Four MOSS Combinedin Relation to Quarters of 1-18 MOJ Subsamplel
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Figure 2,15
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months on the job all men in Category III fall above the upper Job Knowledge querter.
Nevertheless, there is substantial representation of even the lowest AFQT group hi the
upper half of the uistribution at each time interval. During the first 18 months, 29% of
the 0-20 AFQT group fall in the upper half of the distribution; between 19 and 30 MOJ,
55% of this group fall in the upper half; and beyond 30 MOJ, this figure rises to 82%.

Supervisor Evaluations

The rating scales of the Commander's Evaluation Report (CER), used operationally
throtuhout the Army, were :.ciministered as the rating instrument of this study. Super-
visor Ratings for three AFQT levels and six MOJ levels are given in Figures 2.17-2.20.

The Supervisor Ratings are highly skewer, with ratings tending toward the favorable
end of the scale regardless of AFQT or MOJ level. Also, the means show a less orderly
pattern than either Job Sample cr Job Knowledge means. The variability obscures any
clear differences between AFQT levels. There is some evidence however, for ratings to
increase with job experience beyond two yr. .2 I

"'Reliable ;.ifferences attributable to AFQT were found in only two of the four MOSs. In these
two MOSS, Repairman and Cook, NonIVa were distinguished from both Low IV: and High 1Vs. Reliable
differences attributable to MOJ were found only between groups with less and more than two years of
job experience.
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Distribution of ABUT Groups With 31+ Months-on-Job on Job Knowledge Tests
(Four MOSS Combinedin Relation to Quarters of 1.18 MO I Subsample)
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The inconsistent and relatively poor discrimination provided by the CER scales was
not entirely unexpected. Summary rating instruments typically suffer from a variety of
shortcomings: (1) They are dependent on the extent to which the rater has observed the
ratee performing his job and upon his willingness to rate him; the ratings are frequently
based upon casual and unsystematic observation; (2) They are highly subjective and
susceptible to biasing by irrelevant factors such as the ratee's general manner and
likableness; (3) They are influenced by halo effects, forgetting, and selective recall; and
(4) Because they generally provide descriptions of behavior in global terms by sum-
marizing performance over a whole period of work, rather than by evaluating specific
arts, they tend to obscure differences in technical proficiency.
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Armor Crewman's Supervisor Questionnaire by Time on Job for AFQT Groups
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Repairman's Supervisor Questionnaire by Time on Job for AFQT Groups
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Supply Specialist's Supervisor Questionnaire by Time on Job for AFQT Groups
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Relationships of AFQT and MOJ With
Job Sample and Job Knowledge Scores

The correlations of AFQT and MOJ with Job Sample and Job Knowledge test scores
were compared. AFQT proved to be more poorly related to either the Job Sample or the
Job Knowledge criterion of performance than job experience (Tables 2.2 and 2.3). For
the entire sample, partial correlations of AFQT with Job Sample tests ranged from .32 to
.38, and with Job Knowledge tests from .37 to .54. Partial correlations of MOJ with Job
Sample tests ranged from .40 to .71, and with Job Knowledge tests from .48 to .66. For
the restricted range of Category IV subjects, partial correlations of AFQT with Job
Sample tests ranged from .10 to .21, and with Job Know/edge tests from .08 to .26.
Only two of these latter eight partial correlations are reliably different from zero. Partial
correlations of MOJ with Job Sample tests for the Category IV sample ranged from .41
to .72, and with Job Knowledge tests from .44 to .67.

For either predictor (AFQT or MOJ), job information is generally more accurately
estimated than job sample performance. The greater predictability of job information is
at least partly attributable to the greater simplicity of this variable. While the job
knowledge score is relatively unitary in nature, job performance is a product of the
interaction of a variety of factors including job skill and job information itself.

In summary, the general pattern of relationships from highest to lowest across the
four MOSs was:

(1) MOJ and Job Knowledge score
(2) MOJ and Job Sample score
(3) AFQT and Job Knowledge score
(4) AFQT and Job Sample score

Thus it is seen that the strongest relationship exists betveen the amount of experierce a
man has and the amount of information he possesses about his job. The weakest
relationship exists between a man's AFQT score and his performance of that job.

Table 2.2

Correlations of AFQT and MOJ With Job Sample
and Job Knowledge Test Scoresa

Armed Forces
Qualification Test Months on Job

Job
"ample

Job
Knowledge

Job Job
Sample Knowledge

I

Zero -Older Correlations
Armor Crewman .27 .46 .69 .5S
Repairman .30 39 .43 .45
Supply Specialist .35 .29 .43 .63
Cook .33 .43 .39 .46

Partial Ccrrelationsb
Armor Crewman .36 .51 .71 .51
Repairman .32 .42 .41 .48
Supply Specialist .38 .37 .1f; .66
Cook .35 .17 .10 .50

`All correlations are significantly different from zero (p < .05).
b Partial correlations between AFQT and the criteria with NIOJ

partialled out; MOJ correlations are with AFQT partialled out.
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Taiile 2.3

Correlations for Category IV and Non-Category IV
Subgroups of AFQT and MOJ With Job Sample

and Job Knowledge Test Scoresa

Armed Forces Qualification Test Months on Job

Job Sample Job Knowledge Job Sample Job Knowledge

Cat. IV Non-IV Cat. IV Non-IV Cat. IV Non-IV Cat. IV Non-IV

Zero-Order Correlations

Armor Crewman .25* .16* .35* .33* .73* .68* .64* .55*

Repairman .21* .21* .18* .28* .4.8* .37* .46* .49*

Supply Specialist .25* .20* .15* .21* .46* .44* .68* .62*

Cook .15 .209 .19* .38* .42* .37* .50* .44*

Partial Correlations"
Armor Crewman .11 .27* .26* 43* .72* .70* .61* .59*

Repairman .12 .23* .10 .33* .46* .38* .44* .51*

Supply Specialist .21* .25* .08 .31* .44* .46* .67* .65*

Cook .10 .20* .13 .40* .41* .37 * .49* .46*

4AsteriElcs denote correlations that are significantly different from zero (p < .05).
"Partial correlations between AFQT and the criteria with MOJ partialled out; MOJ correlations

are with AFQT partialled out.

Relationships Between Personal Characteristics and
Job Sample and Job Knowledge Scores

A total of 124 background and personal characteristics were examined in an attempt
to identify characteristics that might be predictive of successful performance in the
Category IV and Non-IV subsamples.

In addition to aptitude and aptitude area scores taken from a man's records, the
study included a variety of measures such as a nonverbal test of intelligence, tests of
carefulness and the ability to comprehend and follow oral directions, tests of memory for
detail and digit span, tests of reading, arithmetic, and listening comprehension, and a
checklist designed to measure a man's exposure to common middle class experiences
(akin to socioeconomic study)." A biographical questionnaire provided demokraphic
data about a man's family, education, and premilitary history. Information was obtained
about family cohesion, family mobility, and parental interest during a man's formative
years. Also, information such as work habits, experiences showing delinquent behavior,
and conflict with authority was obtained.

Of the 124 variables analyzed only one pred'ctor, Listening Test Score,'3 was
correlated appreciably with both Job Sample and Job Knowledge test scores. The
correlations of Listening Test with Job Sample and Job Knowledge scores are presented
in Table 2.4 for the entire sample and for the Category IV and Non-IV subsamples. For
comparison, correlations of AFQT with the criteria are also given.

"it would have been desirable to include in the test battery specific measures of a man's
motivation to perform In his job. None wan Included since it was not possible to 'dentify instruments of
sufficient promise of validity as measures of motivation.

13Developed u part of Work Unit REALISTIC. (See Chapter 3 for description).
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Table 2.4

Partial Correlations of Listening Test and AFOT Scores
With Job Sample and Job Knowledgea

Total Sample Category (Vs Non-Category IVs

Listening AFQT Listening AFQT Listening AFQT

Job Sample
Armor Crewman .29* .36* .10 .11 .29* .27*

Repairman .38* .32* .36* .12 .20* .23*

Supply Specialist .42* .38* .28* .21* .36* .25*

Cook .28* .35* :4* .10 .22* .20*

Job Knowledge
Armor Crewman .53* .54* .38* .26* .46* .43*

Repairman .40* .42* .31* .10 .28* .33*

Supply Specialist .35* .37* .27* .08 .22* .31*

Cook .39* .47* .31* .13 .38* .40*

aCorrelations have been computed with the effects o' MOJ partialled out. Correlations
significantly different from zero are marked with an asterisk.

The correlations of Listening Test score with each criterion for the entire sample are
quite similar to those between AFQT and the criteria. However, when relationships are
examined for Category IVi separately, the correlations between Listening Test score and
the criteria are found to be somewhat higher than for AFQT. The lower relationship with
AFQT may reflect the restriction of AFQT to scores 0-30.

The Listening Test was designed to assess a man's comprehension and short term
recall of orally presented material. While it was included in the test battery as one of the
measures of 'Remy skills, a man's score on the Listening Test is also dependent upon his
ability to maintain attention to, and remember, orally presented information, which is
transient (unlike most reading or cognitive tests) and which occurs at a rate of presenta-
tion not under control of the listener. In addition to these attention and forcedpace
factors, the Listening Test shares with AFQT a fair component of general language ability
as indicated by the correlation between these variables and reading (Chapter 3).

For the full range of AFQT, the correlation of Listening with Job Sample provides
no better prediction of performance than AFQT, and when AFQT and Listening are used
in combination to predict Job Sample (Multiple Correlat3)n), the gain in prediction is
very small. However, the fact that listening test scores are more highly related than
AFQT to Job Sample scores for the restricted AFQT range of Category IV men suggests
that the listening test might be useful as Fut additional screening test for administration to
Category 1V men. This might permit further differentiation of successful and unsuccessful
performers within the Mental Category IV group of men.

Several other predictors were found to be correlated with Job Knowledge score but
not Job Sample score. The correlations of these variables win Job Knowldge score are
given in Table 2.5 While most of the correlations given in this table are fairly substantial,
none of the relationships of these same variables with Job Sample shows sufficient
strength and consistency across MOSs to be of any further interest.
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Table 2.5

Partial Correlations of Additional Variables Related to Job Knowledge
for Category IV and Non-Category IV Subsamplesa

Army Classification
Battery Aptitude Areas

Reading
Grade

PlacementGeneral
loforma Lion

Mechanical
Aptitude

Armor,
Artillery,
Engineer,

Combat

E/ectronics Motor
'Maintenance

Armor Crewman
Category IV .24* .39* .24* .31* .29* .34*
Non -IV .31* .33* .38* .38* .29* .49*

Repairman
Category IV .27* .31* .37* .28* .35* .31*
Non -IV .21* .42* .39* .48* .37*

Supply Specialist
Category IV .26* -.03 .26* .11 .05 .18*
Non -IV .16* .22* .24* .35* .22* .34*

Cook
Category IV .35* .26* .35* .24* .24* .51*
Non -IV .36* .11* .44* .3F,* .43* .43*

°Asterisks denote correlations that are significantly different from zero.

Interrelationships Among Criterion Measures

The intercorrelations among the criterion instruments used in the study indicate a
high degree of relationship between Job Sample and Job Knowledge test scores, but a
considerably lower degree of relationship between either of these criteria and Supervisor
Ratings (Table 2.6).

Table 2.6

Correlations of Job Sample, Job Knowledge,
and Supervisor Ratings fnr the Entire Sample°

Armor / Repairman I Supply
Crewman Specialist Cook

Zero-Order Correlations
Job Sample-Job Knowledge .68 .59 .72 .58
Job Sample-Supervisor Ratings .27 .20 .28 .28
Job Knowledge-Supervisor Ratings .31 .23 .32 .35

Partial Correlationst'
Job Sample-Job Knowledge .19 .19 .65 .50
Job Sample Supervisor Ratings .13 .16 .2l .20
Job Knowledge-Supervisor Ratings .21 18 .29 .27

aAll correlations are significantly different from rcro (p < .05).
bCorrelations with the effects of 1.10.1 partialled out.
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The information a man has about a job, which is measured directly by Job
Kna wledge tests, is also a major determinant of his performance on Job Sample tests.
This common element of job proficiency undoubtedly underlies the strong relationship
between these two criteria.

The Supervisor Rating (Commander's Evaluation Report) used in the study, attempts
to measure a man's more general characteristics such as his cooperativeness and reliability.
Only two of its 14 scales deal directly with job performance or job knowledge. The low
correlations of the Supervisor Rating with Job Sample and Job Knowledge are under-
standable in that the rating scales are intended to measure more global aspects of
behavior.

The substantial correlations obtained in each MOS between Job Sample and Job
Knowledge scores are examined for the Category IV and Non-Category IV groups
individually in Table 2.7. Of particu:ar importance: for the restricted Category IV and
Non-Category IV groups separately, the correlations remain highly similar to those of the
entire sample (Table 2.6).

Table 2.7

Correlations of Job Sample and Job Knowledge for
Category IV and Non-Category IV Subgroupsa

Armor
Crewman Repairman Supply

Specialist Cook

Zero-Order Correlations
Category IV .66 .59 .69 .54
Non-Category IV .66 .54 .72 .51

Partial Correlationsb
Category IV .34 .47 .58 .42
Non-Category IV .49 .45 .64 .50

'All correlations are significantly different from zero (p < .05).
bCorrelations with the effects of MO) partialled out.

Comparisons of Job Duties for
Category IVs and Non-Category IVs

Each subject was interviewed to identify tasks he typically performed in his job.
Differences related to AFQT were not found either for frequency or types of tasks
reported. Category IVs performed the same tasks with the same frequency as Non-
Category 1Vs.14

Although a man's AFQT was not related to the frequency with which he performed
different types of tasks, his job longevity was. In 27 of the total of 82 job duty
categories for the four MOSs, length of job experience was related to frequency of task
performance. This was not unexpected since some duties (for example, supervisory tasks)
are clearly reserved for men with more experience and higher rank.

"In the Repairman MOS, in one category of task which was reported by more than 50% of all
repairmen, there was a substantial difference related to AFQT. Parts Repair and Replacement tasks
were performed by 67% of the Category 1Vs, as compared to 64% of the Non-Category IVs. This was
the only finding of any consequence related to AFQT among 82 categories of job duties examined in
four MOSS.
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Comparisons of the Performance of Negroes and Caucasians

In the study, approximately 21% of the subjects were Negro. They represented
one-fifth of the sample, but they differed quite distinctly from Caucasians with respect to
the amount of time they had been in the Army. Of those men with up to two years in
the Army, 17% were Negro; between two and six years, 21% were Negro, and beyond six
years, 30% were Negro. As a group, Negroes have a higher average time in the Army than
Caucasians.

The increase in the percentage of Negroes in the Army over time reflects their
relatively higher rate of reenlistment. In conjunction war, more time in the Army,
Negroes tended to have more experience in the job. Figure 2.21 shows the relative
proportion of Negroes and Caucasians in five intervals of time in the job (all four MOSs
combined).

Negroes and Caucasians at Five Month-in-Job Periods (percent)
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The difference between the Negro and Caucasian distributions is important since
time in the job is a critical determinant of job performance.

In each MOS, Negroes and Caucasians also differed in their AFQT distributions.
Figure 2.22 shows the relative proportions of Negroes and Caucasians for five levels of
AFQT for all MOSs combined.

Differences described thus far among AFQT groups and MOJ groups are necessarily
more representative of Caucasians since the-, comprise approximately 80% of the sample.
Because the general distributions of AFQT and MOJ are different for Negroes and
Caucasians, and the effects of these differences are expected to operate in opposition
with regard to performance, the criterion scores of the two groups were compared.
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Negroes and Caucasians at Five AFQT Levels (percent)
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Means for Job Sample, Job Knowledge, and Supervisor Ratings are given in Table
2.8 in percent form. Analyses of these scores showed only one reliable differencefor
Armor Crewman on the Job Knowledge test. The absence of any consistent difference
between these groups, a uniform finding in four different MOSs on three criterion
measures, provides strong evidence that the performance of Negroes and Caucasians, given
their present AFQT and MOJ characteristics, is comparable across a range of jobs.

Several additional analyses were undertaken in which the differences in the AFQT
and MOJ distributions for the Negro and Caucasian groups were statistically controlled
(see Tables 2.9, 2.10, 2.11).

Table 2.12 shows means of variables used as statistical controls for analyzing
differences between Negroes and Caucasians. To estimate performance differences attrib-
utable to the superior AFQT scores of Caucasians and to determine how these groups
could be expected to compare if, at some future time, they had equivalent job expe-
rience, the groups were equated for MOJ and age, a related variable (but the AFQT
advantage of Caucasians was allowed to operate). This analysis showed superior Job
Sample test performance for Caucasians in only one MOS. Job Knowledge comparisons in
three MOSs favored Caucasians and no differences appeared in the Supervisor Ratings.

To estimate performance differences attributable to the longer job experience of
Negroes, the groups were equated for AFQT and the related variable, education (but the
MOJ advantage of Negroes was allowed to operate). This analysis showed superior job
Sample test performance for Negroes in two MOSs. One comparison favored the Negroes
on the Job Knowledge test. There were no differences on Supervisor Ratings.
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Table 2.8

Means of Negroes and Caucasians
on Three Criteriaa

(percent)

Job Sample
Test

Job
Knowledge

Test

Supervisor
Ratings

Armor Crewman
Negro 64 59* 70
Caucasian 65 64 70

Repairman
Negro 69 43 70

Caucasian 68 46 68

Supply Specialist
Negro 59 54 68
Caucasian 60 53 70

Cook
Negro 58 47 65
Caucasian 58 50 67

'The pair of means that is marked by an asterisk differ
significantly from one another (p < .05).

Table 2.9

Means of Negroes and Caucasians on Three Criteria
With MOJ Differences Controlleda

(percent)

Job Sample
Test

Job Knowledge
Test

Supervisor
Ratings

Armor Crewman
Negro 61* 57* 66
Caucasian 66 65 70

Repairman
Negro 66 41* 68
Caucasian 68 46 69

Supply Specialist
Negro 57 52 67
Caucasian 60 53 70

Cook
Negro
Caucasian

58
59

46,
50

64
67

'Analyses of Covariance were used to lest differences between groups.
Tn addition to controlling For 110J differences, a related variable, age, was also
controlled. Pairs of means that are marked by asterisks differ significantly
tom one another (p<.05).
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Table 2.10

Means of Negroes and Caucasians on Three Criteria
With AFQT Differences Controlleda

(percen

I Job Sample
Test

Job Knowledge
Test

Supervisor
Ratings

Armor Crewman
Negro 68 63 69
Caucasian 64 63 70

Repairman
Negro 73* 17 72

Caucasian 67 16 68

Supply Specialist
Negro
Caucasian

62,
59

59,
51

68
70

Cook
Negro 61 50 67
Caucasian 58 49 66

°Analyses of Covariance were used to test differences between groups. In
addition to controlling for AFQT differences, a related variable, years of education,
was also controlled. Pairs of means marked by asterisks differ significantly from
one another ip<.05).

Table 2.11

Means of Negroes and Caucasians on Three Criteria
With AFQT and MOJ Differences Controlled°

(percent)

Job Sample
Test

Job knowledge
Test

Supervisor
Ratings

Armor Crewman
Negro 64 61, 67
Caucasian 65 64 70

Repairman
Negro 70 44 70
Caucasian 67 46 68

Supply Specialist
Negro 61 55 67
Caucasian 59 52 70

Cook
Negro 60 49 65
Caucasian 58 49 67

"Analyses of Covariance %, ere used test cifilferences between groups. In
addition to controlling for Al.-QT and 1.10J differences. two related rariables, 'ears
of education and age mere also controlled. 11.e pair of means that is marked by an
asterisk differ significantly from one anothe- (p<-1:15).
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Table 2.12

Negro and Caucasian Means on Control Variables
Used in Analyses of Covariance

N AFQ'F MOJ lEducaLion Age

Armor Cressman
Negro 73 24.3 51.8 11.5 26.2
Caucasian 297 42.2 33,9 11.1 23.4

Repairman
Negro 49 22.6 35.0 11.6 24.6
Caucasian 335 41.1 23.8 11.0 22.5

Supply Specialist
Negro 91 24.6 27.9 11.9 25.4
Caucasian 298 41.6 22.9 11.5 24.5

Cook
Negro 68 24.9 31.2 11.5 23.4
Caucasian 291 40.3 21.8 11.3 22.4

Finally, in an analysis in which both AFQT and MOJ were controlled, no differences
were found on the Job Sample tests, one comparison favoring Caucasians appeared on the
Job Knowledge test, and again there were no differences on Supervisor Ratings.

In summary, from these analyses in which AFQT and MOJ are variously controlled,
there is one fact of considerable import: Negroes, in spite of their lower average AFQT,
perform their jobs as well as Caucasians in all but one MOS even when their advantage of
greater job experience is removed.

Overall it may be concluded that for practical purposes the present performance of
Negroes and Caucasians in the Army does not differ. This finding is particularly signifi-
cant if, as some have speculated, the number of Negroes relative to Caucasians should
increase in an AllVolunteer Army.' s

Comparisons of the Performance of Inductees and Enlistees

Criterion performance of Inductees and Enlistees was compared. These comparisons
were limited to subjects who were in their first 23 months in the Army. This subsample
consisted of a total of 606 Inductees and 231 Enlistees for all four Ma's combined.

Out of the 12 comparisons on Job Sample tests, Job Knowledge tests, and Super-
visor Ratings, only one reliable difference was found. Inductee Cooks were rated higher
than enlistee Cooks by supervisors, despite the fact that these groups were identical on
the other two criteria (Table 2.13).

Criteria of Acceptable Performance Based Upon Job Sample Data

One of the continuing problems faced in manpower assessment is the establishment
of criterion levels of job proficiency that have furctional utility. Data of this study
provide an opportunity to establish an empirically based, operational definition of job
proficiency defined by performance on work sample tests.

Ideally, minimum satisfactory performance would be defined in terms of specific
operational requirements. The present state of human factors technology, however, does

38

I s"Psnel Proposes AllVolunteer Army," Armed Forces Journal. 28 February 1970, pp. 12.13.
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Table 2.13

Means of Inductees and Enlistees on Three Criteriaa
(percent)

Job Sample
Test

Job Know/edge
Test

Supervisor
Ratings

Armor Crewman
Inductees 54 56 68
Enlistees 56 58 62

Repairman
Inductees 62 42 68
Enlistees 59 40 63

Supply Specialist
Inductees 55 45 70
Enlistees 52 44 64

Cook
Inductees
Enlistees

56
56

47
47

674,

59

'The pair of means that is marked by an asterisk differ significantly from
one another (p <.05).

not provide performance specifications that are sufficiently precise to allow this ideal to
be achieved.

Examination of the scatter plots of job sample data suggest an alternative approach,
a relative rather than absolute procedure for defining acceptable performance (Figures
2.23-2.25). The scatter plots showed a rather clearly defined floor of performance for
men with more than 30 months of job experience. Here the vast majority of cases are
seen to cluster in a rather narrow band of performance. Exceptions are seen in the 5.10%
of the cases who are clearly deviant and fall below the floor. This band can be considered
to represent, in effect, the range of normal and expected performance for experienced
job incumbents. It therefore, appears reasonable to adopt the lower limit of this band as
defining minimal acceptable performance.

With such a definition, approximately 5-10% of the job incumbents with 30 or more
months of experience are seen to fall below minimum performance standards. With the
total sample being divided equally into Category 1Vs and Non-Category IVs it would be
expected by chance that 60% of those below minimum acceptable performance would be
Category 1Vs. The actual number is little higher - 60%.

An additional observation can be made by projecting the band of acceptable
performance to include men in the 1.30 MOJ period. Approximately 26% of the
Category IV group and 45% of the Non-Category IV group perform above the minimum
acceptable level during the first 18 months of job experience. Between 19-30 MOJ,
approximately 51% of the Category IV and 77% of the Non-Category 1V groups perform
above this minimum level.

Using Job Knowledge Scores to Screen Ineffective
Performers at Time of First Reenlistment

A variety of findings in this study suggest that it is reasonable for the Army to
continue its present policy of accepting men at the lower AFQT levels: the great
variability in performance at the outset of job experience, the extreme overlap in
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performance over the entire range of time in the job, and the potential loss of large
numbers of low aptitude men who perform as well as their counterparts with higher
AFQT scores.

Rather than excluding low aptitude men from the military. it would appear reason-
able for the Army to consider screening out those men who continue to perform in the
lower ranges of the distribution after they have acquired some degree of job experience.
While for screening, tests such as the Job Sample measuring instruments used in the
research would provide the most valid measure of a man's performance capability, such
tests would be prohibitively expensive for operational use. Fortunately, a test modeled
after the Job Knowledge test would appear to be an excellent candidate as an alternative
screening instrument. Such tests, similar to existing Army proficiency tests in cost and
administrative simplicity, correlated substantially with Job Sample tests in the UTILITY
study. These correlations had the further virtue of remaining relatively high for the
restricted Category IV and Non-Category IV st.:samples. (Tables 2.6 and 2.7)

The Job Knowledge test could be used to establish whether a man should be
retained in the service in his job specialty. Screening, using Job Knowledge tests, could
occur at the time of a man's first reenlistment. Job experience during an initial military
tour appears to provide sufficient job exposure to give even the poorest i.:,:yrformers an
opportunity to learn and demonstrate their capabilities.

In the previous section, minimum acceptable levels of performance for men with
considerable experience were discussed. The correlation between Job Knowledge scores
and performance (i.e., Job Sample scores) can be used to predict the ratio of acceptable
performers to unacceptable performers that would be the case for any given minimum
score set on the Job Knowledge test. A minimum Job Knowledge score can be set for
retention by considering two factors: the size of the manpower pool in relation to
personnel requirements; the trade-off between risking rejection of acceptable performers
and assuring that unacceptable performers are not retained. Thus, where personnel needs
are minimal, high Job Knowledge cut-off points could be used which would tend to
assure retention of few unacceptable performers at the cost of rejecting some acceptable
ones. When personnel needs are great, it would be possible to set lower levels in order to
avoid losing some of the acceptable performers at a cost of retaining a greater propoEion
of unacceptable performers.

It is believed that such a procedure is feasible and would provide an effective
screening technique. Establishing the method on an operational basis requires construc-
tion of job sample tests in each MOS where screening is to occur. (UTILITY data provide
evidence that job sample tests requiring the performance of only a few tasks would be
adequate for this purpose.) Job knowledge and job sample data would need to be
collected using a large sample of men who have spent approximately 18 months on the
job (two years in the Array). I 6,1 7

16While Proficiency Tests currently in use in the Army might be adapted as job knowledge tests,
considerable care is necessary in the development of these instruments. To be used as screening
instruments job knowledge tests must correlate with job sample tests at least as well as those in the
present study. Job knowledge tests used operationally in the Army vary greatly in quality. Many require
information that is not directly related to job performance. Test items are generally developed by
subject matter ezperte rather than job holders and tend to emphasize theory, nomenclature, and
technical minutiae rather than Job specifics. If such tests were adopted directly, there is little evidence
that correlations of an appropriate magnitude would be obtained.

'To the extent that job knowledge items are common across job families or clusters, it would be
feasible to incorporate them into one test for the job cluster, thereby reducing the number of tests that
would be needed.
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SUMMARY

The findings of this study are descriptive of and restricted to men who were
working on a continuing daily basis in four different military job:;. While different jobs
were studied no distinctions are made between MOSs in this summary since the findings
were so similar.

1. Job performance is directly related to both AFQT and job experience. Job
experience, however, shows a more profound effect than AFQT. While average perform-
ance of different AFQT groups shows separation up to approximately 5 years in the job,
with time an increasing proportion of men at all AFQT levels appear in the upper ranges
of the performance distribution. The data suggest the potential loss of a sizable number
of good performers if entry requirements were modified to exclude from service those men
with AFQT scores below 20.

2. Beyond 30 months of job experience, there is a clear and stable floor of
performance. This floor could be used to define minimum acceptable performance.

3. Job Knowledge scores correlated more highly with Job Sample scores than
any other variable in the study (except job experience).

4. Supervisor Ratings (scales of the Commander's Evaluation Report) do not
differentiate men at different AFQT or job experience levels. The ratings are highly
skewed toward the favorable end of the scale and bear only a moderate rel tionship to
Job Sample and Job Knowledge criteria.

6. AFQT is not related to the types of tasks a man is assigned in his job, nor
to the frequency with which he performs them.

6. The job performance of Caucasians and Negroes does not differ despite the
lower average AFQT of the latter.

7. Job performance of Inductees and Enlistees does not differ during their first
23 months in the Army.

The primary implications, based upon the results of this study, are:
1. The Army could continue its present policy of accepting men at lower

AFQT levels. If the pr :sent policy of accepting mer from the lower AFQT ranges into
the Army were to continue, a sizable proportion of the lower aptitude men would
perform at acceptable levels.

2. Screening for retention could be undertaken at the time of the first reenlist-
ment. Such screening could be based at least partly upon scores obtained in Job
Knowledge tests. In addition, a man's record of conduct in the military prior to the time
of reenlistment would undoubtedly be useful in conjunction with this Job Knowledge
test score.

3. Supervisor Ratings (Commander's Evaluation Report) provide evaluations of
general personality characteristics rather than of job proficiency; they are highly suscep-
tible to rater bias, and they fail to provide any fine discriminations between men with
regard to job performance.
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Chapter 3

LITERACY SKILLS IN RELATION TO JOB PROFICIENCY
IN SELECTED ARMY JOBSWORK UNIT REALISTIC

Because of the low reading skills of many of the "new standards" men, there has
been concern among manpower specialists that many of these "new standards" men
might be assigned to jobs wherein the demands for reading skills might far exceed their
ability, and possibly lead to job failure. To reduce this possibility, information about the
literacy capabilities of Army personnel and the literacy demands of military jobs is
needed. Therefore, in 1968, to obtain information concerning the literacy demands of
military jobs, the Deputy Chief of Staff for Personnel, Department of the Army,
requested HumRRO to initiate Work Unit REALISTIC. REALISTIC is an acronym based
upon the literacy skill areas studiedREAding, LIStening, and AithmeTIC. The general
objectives of the research are to (1) provide information concerning the demands for
reading, listening, and arithmetic skills in several major military jobs, and (2) to provide
information and suggestions for reducing discrepancies between personnel literacy skill
levels and the literacy skill levels required by the job.

To accomplish these objectives, work on REALISTIC has been undertaken in three
Work Sub-Units (Figure 3.1). To examine the effects of literacy on job performance,
relationships among the reading, listening, and arithmetic skills of personnel and their
performance on one or more of four different measures of job proficiency have been
studied. As Figure 3.1 indicates, the proficiency indices used include proficiency on
job-related reading tasks, proficiency on "hands-on" Job Sample performance tests, profi-
ciency on Job Knowledge "paper-and-pencil" tests, and proficiency as measured by
supervisor ratings.

Relationships between literacy skills and proficiency on the job performance test,
knowledge test, and supervisor's ratings are being studied under sub-unit REALISTIC I,
using data collected in conjunction with Work Unit UTILITY' and, hence, the same
subjects. Relationships between literacy skills and performance on job-related reading
tasks are being explored under sub-unit REALISTIC IL The activities included in the
domain of REALISTIC II in Figure 3.1 are activities which have been accomplished to
identify job-related reading tasks. These activities have also provided information concern-
ing how a man's reading ability interacts with the reading difficulty level of job reading
materials to influence the extent of usage of job reading materials.

An additional direction of effort in REALISTIC III has been to identify information
that provides a basis for reducing gaps which may exist between an individual's literacy
skill level and the demands of the job for these skills. This activity has involved some
experimental work, primarily in regard to listening, but is mainly based on a literature
survey. As indicated in Figure 3.1, we have considered reducing discrepancies between the
skills people have and the skills needed for the job by either modifying the person
through literacy training, or by modifying the job demands. In the latter case, we have
considered the substitution of listening for reading demands, and the redesign of job and
training aids to make them less demanding of literacy skills.

In the following discussion, research dealing with how reading ability, with its
attendant language component, may exercise a pervasive influence on a man's information
seeking and processing on the job is described first.

Is
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Work Unit REALISTIC

Literacy Skills in Relation To

Job- Related
Riading Tasks

Use Do Not .

ManUOIS Use REALISTIC I:, . -,, Manuals '

Classify Information
Sought Into

Content Types '

Readership

tradability
(difficulty)
of Materials

Matching Literacy Skills
of Men to Job Demands

Literacy Substitute Listening
aTirointinsp For Reading

REALISTIC
'g.;`,'

VS.
Listening ---,

Rata
Controlled
Listening

Organizational chart for Work Unit REALISTIC, In Sub-unit REALISTIC I, literocy skills ore related
to performance on job performance, knowledge, and supervisor ratings. In REALISTIC 11, literacy skills
are related to jobrelated reeding tasks. In REALISTIC III, methods of matching literacy skills of men to
literocy demands of jobs ore considered.
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Figure 3.1
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Following the examination of the on-the-job reading practices of men in selected
jobs, consideration is given to the relationships observed between reading ability and the
four indices of job proficiency presented in Figure 3.1.

LITERACY AND ON-THE-JOB READING BEHAVIOR

This section presents data showing how the difficulty level of printed job materials
and the lack of reading skill may interact to influence the extent of usage of job reading
materials. Data also shows how reading ability relates to the practice of asking and
listening to others for job-related information, and to the extent and nature of usage of
arithmetic on the job. These data were collected under REALISTIC II in the course of
identifying job reading materials for use in the construction of job reading task tests.

Three Any jobs were studied: General Vehicle Repairman (MOS 63C), Unit and
Organizational Supply Specialist (MOS 76Y) and Cook (MOS 94B). These jobs were
selected for study because they represent a range of literacy demands as determined from
the job requirements stated in AR 611-201.' These jobs were included in both the
REALISTIC I and UTILITY work. There is, thus, a comprehensive base of knowledge
abo,it these jobs and about the men working in them.

The Structured Interview

To obtain information about job reading materials and use of reading, listening, and
arithmetic on the job, a structured interview was administered to men in the target jobs
at their duty stations at Fort Ord, California, and Fort Carson, Colorado. The men were
selected for interview on the basis of reading grade level scores, with the additional
restriction that the total time in the job fall between one and 18 months. Also, because
of the high (r=.65) correlation of reading and AFQT, these variables were permitted to
covary. Thus, in the analyses which follow, the low reading group (4-6.9) consists
primarily of men from AFQT Mental Category IV, while the men in the higher reading
groups are largely from the Non-Category IV groups.

DIFFICULTY OF JOB-RELATED PRINTED MATERIALS
IN RELATION TO READING ABILITY

By means of the interview, job reading materials were identified. Copies of these
materials were subsequently obtained and evaluated to determine their reading difficulty
levels. This assessment was accomplished by means of an available "readability" formula,
that is, a formula for estimating how easy it is to read and understand a publication.

Table 3.1 presents a summary of the readability analyses. It shows the total number
of publications and pages sampled in each MOS, the range of reading difficulty levels
found over all pages, and the average grade level of readability o! materials i r Cie MOSs.

The averages in Table 3.1 are shown graphically in Figure 3.2. In this figure, the
average grade level of readability of materials is indicated by the dotted bars. Inc laded
also in Figure 3.2 is an indication of the average reading grade level scores of a sample of
Army personnel working on jobs within each of the MOSs. In Figure 3.2, the reading
ability data are provided separately for Category IV and Non - Category IV men.

'Department of the Army. Manua of Enlisted Military 0,:eupotiohal Specialties, Army Regulation
611.201, Washington, April 1966, with amendments.
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Table 3.1

Readability Scores for Publications in Three Army Jobs

NIOS
Number

of
Publications

Nt.rrb r
of Pay .:

Sampl,.

Range of
l'iesch

Readability
Levels SCE*

Average
Readability

SGL.

Supply Specialist 11 61 3.5 16+ 164

Repairman 8 241 7.0 164 11.5
Cook 6 100 6.0 11.5 9.0

*SCE,,School Grade Equival,-nt

Readability of Publications and Reading Ability of Job Incumbents

Readability of Publications

Reading Ability of High Aptitude Men

Reading Ability of Low Aptitude Men

Cook Repairman

Figure 3.2

Supply Specialist

In making the visual comparisons between reaJability and reading ability in Figure
3.2, it can be noted that the difficulty level of printed materials for the Supply and
Repairman jobs exceeds the average reading achievement levels of the NonCategoiy 1V
men bi about five to six grade level points. For the Cooks, however, difficulty level of
the printed job materials and the reading achievement level of the higher aptitude
personnel are almost numerically matched. Category IV Cooks present an average reading
achievement level that falls only about two grade level points below the reading difficulty
level of their materials. Since the readability formula provides a roughly accurate index of
the difficulty of the materials, Figure 3.2 suggests that both high and low aptitude
personnel would experience considerable difficulty in reading and comprehending the
Supply Specialist's and Repairman's job materials.
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Readability, Reading Ability, and Readership

In the fields of journalism and advertising, the effects of the reading difficulty level
of materials on the readership of the materials has been examined. Studies have indicated
that, if materials are written at too high a level of difficulty, the readership (i.e., number
of people who read the materials) may drastically decline. For this reason, the study
included determining whether the gap between the reading ability of the men in an Army
job and the reading difficulty level of the printed materials might influence the extent to
which men reported the use of jobrelated reading materials. The possibility that men of
poorer reading ability might avoid reading material and instead tend to listen (i.e., ask
others) for job information to a greater extent than the more able readers, was also
studied.

Figure 3.3 presents data bearing on the readership and extent of listening for men of
three reading skill levels and for Supply Specialists, Repairmen, and Cooks.'

Statistical analyses and the data of Figure 3.3 indicate that for Supply and Repair
personnel, a clear relationship obtains between reading ability and reported use of
job-related reading materials so that, the more able the reader, the greater the reported
use of printed materials. For Supply Specialists, the readers in the grades 4-6.9 reading

Citation of Reading and Listening Information Sources by Reading Ability Level

90 -

?a
80

70

17,

171 60

"g 50

V
1: 40
0
11.

e 30-
C

23 -
0

le

Citation, Printed o
Listening

0 1-. 1 1

4-61.9

t .1_____ I I .t._
7-9.9 9+ 4.69 7-9.9 9« 4-6.9 7-8.9 9+
Cook Repairman Stipp. Socialist

Reading Grade Level

Figure 3,3

The readership index expresses the number of printed sources used that were cited by job
incumbent as a per:entao of the maximum number possible, each man having been given a limit of
five citations. Thus, a readership index of 20 means that the particular group of men produced, on the
average, one citation of the use of printed material out of a possible Fite requested, and so on. The
listening index was computed k the same manntr as the readenhip inJex.
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group gave only 30% of the maximum possible citations of Ilse of printed materials, as
contrasted with nearly 65% of maximum for the group of readers in the grades 9+ range.
For Repairmen, the readership increased from 30% to 50% of maximum as a function of
reading ability.

it is notable that Cooks reported a high (greater than 80%) i! -idence of use of
printed materials, and this was independent of reading ability. A possible reason for this
is discussed below.

The data for listening (i.e., obtaining job task information by asking someone)
indicate a fairly constant use of listening over the three reading level groups in each job.
In the Supply and Repairman jobs, the listening index is slightly higher than the
readership index for the lower reading groups. However, with these small groups, these
differences are not statistically significant.

Discussion of the Data on Reading Ability, Readability, and Readership

The data presented above show a remarkable degree of consistency. In addition, the
relationships observed among reading ability, readability, readership, and listening appear
to follow a very logical course Where reading materials are difficult, as in the Repairman
and Supply jobs, there is less tendency for readers of any level to use the materials,
although the higher reading ability men will use them more than the less able readers. If
the job materials are quite difficult, and the man cannot read very well, he may seek
proportionately more of his information from others, rather than from reading the job
materials.

The present data on readability, reading ability, and readership across the three
MOSs suggest that stimulating an increased usage of job reading materials might be
accomplished both by improving literacy skills of the men and by the redesign of reading
materials. Furthermore, the data for Cooks suggest that greater gains in readership might
be o.pected from the redesign of materials than from increasing the literacy skills of
men. In this regard, much research on the construction and evaluation of various job
performance aids has indicated that by following a systems approach, job printed
materials can be designed which greatly improve the effectiveness of job incumbents
across a spectrum of aptitude. It seems likely that the provision of such aids would also
increase the utilization of job printed materials.

Reading Ability and the Use of Arithmetic On-the-Job

Table 3.2 summarizes the data on the use of arithmetic in these jobs. The arithmetic
citations the stated in terms of percent of maximum citation possible, as for the
readership and listening index numbers reported above. Table 3.2 also indicates the
nature of the arithmetic comprising the citations made by men. Thus, for the Repairmen,
those of reading level 9+ gave only 15% of the maximum possible citations of the use of
arithmetic. Of these few citations, 5% involved the use of whole numbers, another 5%,
decimals or fractions, 27%, some system of measurement (i.e,, a money system, changing
inches to feet, pounds to ounces) and 63%, the use of a measurement tool, such as a
ruler or some gauge. In the Repairman job, the use of gauges (torque wrenches, air
pressure gauges, etc.) represented the primary use of arithmetic,

Of special note in the Supply job is the lower incidence of use of whole numbers by
higher reading ability men, and their higher frequency of use of a system of measure.
msnt. The clata iudicate that the higher reading ability men tend to woe( mere with the
money system in the Supply MOS than do the less able readers. The latter in turn do
mostly simple counting inks involving whole numbers. The Cook data bear out the
importance of sybiems of measurement in the use of recipe books. This was true
regardless of reading level.

SO
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Table 3.2

Use of Arithmetic as a Function of Reading Ability
(Use of Arithmetic is in Percent of McildillUM Citations Possible)

MOS
Reading

Level

Arithmetic
Citations
(Percent)

Percent of Citations Using:

lhole
Numbers

Decimal/
Fractions

System of
Measure

Measurement
Tool*

Repairman 9+ 15 5 5 27 63
8.9 6 9 0 27 64

1 6.9 9 8 0 0 92

Supply 9+ 38 32 9 54 5
Spec ial,st 7 8.9 33 73 0 27 0

4 6.9 28 71 0 29 0

Cook 9+ 32 33 0 63 4
7 8.9 29 35 0 65 0
4 6.9 33 29 0 68 3

*ruler, gauge

Overall then, these data indicate a fairly low usage of arithmetic in these jobs.
However, when used, the nature of the arithmetic task is likely to be different for each
MOS, and, in the case of Supply, for different reading ability groups. Thus we find that
Repairmen use mostly gauges, while Cooks use the measurement systems involved in
preparing recipes. In the Supply MOS, low or average reading ability men do simple
counting, and higher reading ability men work with money and accounting.

READING SKILLS RELATED TO PROFICIENCY
ON JOB-READING TASK TESTS

The primary objective of Work Sub-Unit REALISTIC II has been to identify job
reading tasks and to evaluate the relationships of performance on the job reading tasks to
performance on a standardized reading achievement test. Job reading materials were
identified by means of the structured on-the-job interview. Copies of the printed mate-
rials cited as being used on the job by the men in the Supply, Repairman, and Cook
MOSs were obtained. From these materials, reading task tests were constructed that
represent the most frequently mentioned reariinq materials, and that require the man
being tested to seek the kind of information from the materials which job incumbents
reported seeking. Separate tests were constructed using the materials from eak.h of the
three jobs.

The reading task tests and the standardized reading test (SRT) (described later in
this chapter) were administered to several hundred Army inductees at the reception
center at Fort Ord, California. In addition, scores are being obtained on the two tests for
teen who have been assigned to one of the target jobs and who have just completed
Advanced Individual Training in their job area. Data from the new Army inductees
indicate relationships of reading ability to performance in the job reading tasks for men
who have not been specially selected for the job for which the reading task was
constructed. Data for the second group of men indicate relationships of reading ability to
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performance on job reading tasks for men specially selected and trained for working in
the given job.

Table 3.3(A) shows the correlations of performance for the SRT and for the AFQT
with performance on the job-related reading tasks for new Army personnel. Table 3.3(B)
shows similar (but as yet incomplete) data for personnel who have completed MT in that
job area. In Table 3.3(A), the SRT and AFQT correlate to about the same extent as do
AFQT and performance on the reading task tests. There is also a notable consistency in
the fairly high relationships of performance on the SRT to job reading task test
performance

Table 3.3

Correlation Coefficients Showing Degree of Relationship
of Reeding Ability and AFQT to Performance

(A)
Job-Related Reading Task Test: New Army Personnel

1

Repairman L Supply Specialist Cook

(N) (N)
Standardized

Reading Testa .76 200 .78 222 .76

AFQTa .66 199 .65 221 .62

(N)

193

191

Job-Related Reading Task Test: Nlen at End of
Advanced Individual Training

Repairman T7Supply Specialist Cook

(A) (A)
Standardized

Reading Testa .62 114 .56 19 .74

ANT. .67 89 .45 40 .56

(A)

108

68

The correlation between AEQI' and St andarized Reading Test (SRT) scores for these
personnel equals .65.

The data of Table 3.3(B) are based upon results obtained to date from an in-
progress testing program. Hence, the numbers of men are not large enough for stable
results. In comparison with 3.3(A), there is the suggestion of an attenuation in the
relationships between relicling ability and reading task performance when men have been
specially selected and trained in a job. This is to be expected if the selection and training
process is performing a "homogenizing" effectthat is, if the men of differing reading
levels are being "made" more alike by the selection and training procedure.

To gain a better notion of the reading skills required to perform the job reading
tasks, Figure 3.4 is presented. This figure shows the percentage of men new to the Army
at or above three different criterion levels of performance on the reading task test in
relation to the reading ability level of the men as determined by the SRT.

The vertical broken line in each section of Figure 3.4 designates a reading skill level
of 8.0, a level frequently referred to as functional literacy (a considerable increase from
the 4.0 level of functional literacy established in World War II). The data for the Cooks
show that 100% of the people who read at the 8th grade level would pass the criterion
wore on the Cook reading test whether this criterion were set at 50%, 60%, or 70%
correct. For the Repairman reading tasks, however, of those reading at the 8.0 level, only
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Men at Each Reading Grade Level Reaching Different Criterion Level
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70% would be expected to surpass the 70% correct criterion level. For the Supply reading
tasks, the situation worsens, since only 20% of persons with a reading level of 8.0 would
be expected to get 70% correct. Thus there are clear differences in the reading skills
needed for men not trained in the job to use the printed materials from the three MOSS.
This is discussed below.

Readability of Materials and Reading Task Performance

The above analyses substantiate the data on the difficulty of materials presented
earlier in this chapter where it was indicated that the reading difficulty of the Supply
material was higher than that of the Repairman, which in turn was more difficult than
that of the Cook (Figure 3.2). The data for reading task performance (Figure 3.4) appear
to substantiate the readability data, in that the Cook's material appears to impose less
difficulty than the Repairman's, which in turn is less formidable than that of Supply.
From the point of view of job reading material then, the need for advanced reading skills
appears to be greatest for the Supply Specialist job, with the Repairman and the Cook
following in that order. If one were to consider a functional reading level to be one at
which 80% of the readers would be expected to get 70% of the job reading task items
correct, then functional literacy for Cooks would be in the range of grade levels 7.0-7.9,
for Repairmen, 8.0-8.9, and for Supply Specialists, 12-12.9.

It is likely, however, that through Advanced Individual Training in an MOS area,
classification factors, learning of "jargon" terms and familiarity with the job materials
will permit less able readers to use the job materials more satisfactorily. Thus, the
incomplete data for the men in Table 3.3(B) suggest that, by the criteria established
above (i.e., 80% of the people pass 70% of the items) a 7.0-7.9 level would suffice for
both the Cook and Repairman jobs, while the Supply Specialist would require a 9.0-9.9
level.'

LITERACY IN RELATION TO JOB KNOWLEDGE,
JOB PERFORMANCE, AND SUPERVISOR RATINGS

Earlier in this chapter relationships between performance on job reading task tests
and performance on a standardized reading achievement test were examined. In this
section, consideration is directed toward the examination of relationships among three
literacy variables (reading, listening, arithmetic) and three indices of job proficiency
which were not designed to measure reading skills, at least not in a direct manner. Th?
job proficiency indices were those used in Work Unit UTILITY and include: Job
Knowledge (paper-and-pencil tests), Job Performance ("hands-on", job sample tests), and
supervisor ratings.

Research Subjects

The subjects of this research were the same men studied in Work Unit UTILITY
(Chapter 2), Category IV and Non-Category IV men who were paired with regard to the
amount of time they had worked on the job. However, for the purpose of REALISTIC,
the only import of this pairing procedure is that the lower aptitude men were over-
represented in our sample. For this reason, the figures for literacy skill levels simply
describe our sample, and should not be construed as parameters of the general Army
population.

'Additional data bearing on this problem are presently being collected under HumRRO Work Unit
READNEED.
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Literacy and Other Predictor Measures

Reading-To assess reading skills, the Survey of Reading Achievement, Junior High
Level (grades 7-9) developed by the California Test Bureau was used.

Arithmetic-Arithmetic skills were measured by use of the Survey of Arithmetic
Achievement, Junior High Level, California Test Bureau, a companion test to the reading
instrument.

Listening-Listening skills were measured by a non-standardized experimental test
constructed for this project. It consists of three short descriptive passages presented orally
on tape. After each passage, 12 questions, calling for information contained in the
passage, are read aloud twice, and alter each question the subject is required to give his
single word or short phrase answer. (When the passages are regarded as reading material,
they fall at the 6th, 7th, and 14th grade level of rea.ling diffi:ulty.)

Research Findings

The ultimate objective of the data analysis is to determine how well performance on
one or more of the predictor variables predicts performance on the various job profi
ciency measures. First, however, it is informative to note how performance on the
literacy tests and AFQT was distributed in the groups of men studied in the four jobs.

Table 3.4 shows number and percentage of men at various proficiency levels on the
three literacy tests and the AFQT. These figures are for the four MOSs combined. It is
interesting to note that, although half the total sample was from AFQT Mental Category
IV, less than 10% of the population read below the 6.0 grade level, and fewer than 18%
performed below the 6.0 grade level in arithmetic.

This seems to contrast with Department of Defense data on "New Standards" men
(primarily with scores in the tower half of the AFQT Mental Group IV range) which
show some 47% of these men scoring below the 6.0 level in reading and 41% below the

Table 3.4

Distribution of Subjects by Literacy and AFOT Level
(Percont)

Reading Arithmetic Listening AFQT

Score j N % Score N Li Score N Score %

4 - 1.9 31 2.0 4 - 4.9 38 2.4 1 - 4 22 1.4 1 -10 21 1.5

5-5.9 108 6.9 5 -5.9 238 15.2 5 - 8 51 3.3 11-20 374 23.9
5-6.9 228 14.6 6-6.9 295 18.9 9-12 116 9.3 21-30 381 24.6

-7.9 328 21.0 7-7.9 421 27.1 13 -16 308 )9.7 31-10 190 12.1

8-8.9 233 14.9 8 -8.9 181 11.8 17-20 381 24.3 41-50 139 8.9

9-9.9 273 17.5 9 - 9.9 1t2 9.1 21-24 353 22.6 51-60 111 9.0

10 - 10.9 168 10.7 10 - 10.9 i t.7 25 - 28 230 11.7 61 - 70 131 8.4

11 -11.9 55 3.5 11 - 11.9 3.3 29 - 32 73 4.7 71 - 80 75 4.8
12-12.9 83 5.3 12-12.9 37 2.4 33-36 0 0 81-90 73 4.7

13& up 57 3.6 13 & up 80 5.1 91-100 33 2.1

Total 1564 1561 1561 1561

*Score =School Grade Equi31ents
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6.0 level in arithmetic.' Thus, our data show a considerably smaller percentage of men at
the lower literacy levels than would be expected in light of the data reported for "New
Standards" lower aptitude men. The reason for this is not clear. It may be due in part to
the requirements for classification to these MOSs and, perhaps, to differentia' attrition
throughout the training and assignment sequence.

Differences among the four MOSs in performance on the literacy tests are presented
in Table 3.5. This table shows the percentage of men in each MOS who scored below the
grade 7.0 level on the reading and arithmetic tests, and below a raw score of 13 on the
experimental listening test. With regard to reading, the percentage of men reading below
the grade 7.0 level in Supply is less than one-half that of the Cooks where fully one-third
read below the 7.0 level. The Repairman and Armor Crewman jobs occupy a midpoint
between Supply and Cook. It is interesting to recall from earlier portions of this chapter
that the reading materials in the Supply MOS are most difficult, and the Cook the least
difficult, with the Repairman in between. If men were being assigned to these three jobb
on the basis of the reading difficulty of the materials, the assignment would reflect the
reading achievement distributions in Table 3.5. That is, since Supply has the most
difficult reading materials, one would not want to assign many poorer reading men to
that career field. However, since the Cooks' reading materi^*- are much easier, men of
lower reading abilities could be assigned to that job. Possibly then, the classification of
men into these career het& has taken into account, at a judgmental level, the reading
demands of the job.

Table 3.5

Men Scoring Below Grade Seven on the Reading and
Arithmetic Tests and Below Score Thirteen on the Listening Test

Literacy It

Military Occupational Specialties

Supply .7,pe,i alist Armor Cret, man Repairman Cook

Percent Percent
1

A Percent .\ Percent

Reading 65
Arithmetic 118

Listening L42

16.1 81

291 156

10.1 L11

21.0 94

10.6 116

10.7 20

23.7 127

36.9 151

5.1 116

33.3
39.6
'30.3

A further index of the differences among the MOSs is the performance on the
listening test. Approximately one-third of the Cooks scored 12 or below on this test, as
compared to 5 to 10% of the men in the remaining jobs. D;fferences in terms of
arithmetic performance are not pronounced, although Supply again showed the fewebt
men in the lower skill range. Together, the data of Table 3.5 suggest that the' literacy
demands mor be greatest, for Supply, about equal for Armor Crewman and Repairman,
and least for Cook. This is consistent with the findings reported earlier in this chapter.

Interrelationships Among Literacy Measures

Table 3.6 presents an intercorrelation matrix for literacy variables, some personal
background variables, and the AFQT Tnhle 3.6 shows that reading, arithmetic, and
AFQT, all tests requiring ability, clh,tg [Ugly intercorrelated, which is not surmising
since one-quarter of the AFQT is voc.,huIal y and one-quarter arithmetic word problems.

4 Office of Secretary of Defense, A.csistnt Secretary of Defense (Manpower and Resene Affairs.
"Project One Hundred Thousand: Charecterislics and Performance of "New Standards" Men, 1968.
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Table 3.6

Intercorrelations of Predictor and Selected Background
Variables Summed for Four Army Jobs

'Variables
Varial ,,s

i1 2 I 3_ 4 5

1. Reading - .69 .65 .51 .30 1 .17

2. Arithmetic .69 - .61 .43 31 -.22
3. AFQT 65 .61 - .47 .26 .01 -.30
4. Listen ing .51 .43 .17 .12 .00 -.22
5. Education 39 .34 .26 .12 - .10 .12
6. Age -.04 -.10 .01 .00 .01 11

7. Races -.27 -.22 -.30 -.22 .12 -
aFar computing the corrcatiens with race, Caucasian %as assign. I

number of 0, and Negro the code number of 1.

These three tests show similar profiles over the other predietors. Listening, a verbal but
non-reading test, presents a somewhat atterivated version of this pattern.

With regard to literacy and personal background factors, Table 3.6 indicates only
mild relationships of reading and arithmetic to education in our sample. Age is not
correlated to any suggestive extent with any of the other variables, while the mild,
negative coefficients for race and the various measures of cognitive skills sugges, that
English speaking Caucasians score somewhat higher on these language - oriented measures
than non-Caucasians or Caucasians from homes where standard English may not be the
predominant language.

Interrelationships Among Predictor and C,iterion Variables

Table 3.7 presents the intercorrelations of predictor and criterion variables with the
latter statistically adjusted to be freed of the effects of time or. the job. The supervisor
ratings are not related to any of the predictor variables to aly meaningful degree. Hence,
the prediction of job proficiency when measured by the supervisor's rating is not feasible
with any of these predictor variables and will hot be treated further in this report.

The data for Job hnowledge scores indicate that, across all four jobs job kiiowledge
is most closely related to reading and AFQT, and less closely related to arithmetic and
listening (v1 ith the eeception of the Supe,ly MOS). For Job Sample performance, how-
ever, all of the literacy variables and the AFQT decrease in predictive precision. Thus, the
data indicate that the literacy variables predict job measures which place a heavy demand
on reading better than they predict job sample data, which demand little direct applica-
tion of reading, although general language demands persist,

The correlation coefficients indicate the overall relationships among the p cdictor
and criterion var:ablee Perhaps a more meaningful and useful indication of the relevance
of reading skills for job ploficiency may be obtained by considering Figures 3.5, 3.6, 3.7,
and 3.8. These figures were constructed for each reading level by determining the
percent* of men in that reading level who scored among the bottom 25% (4th quarter),
nextto;he bottom 25% (3rd quarter), next-to-the top 26% (2nd quarter), and top 25%
(1st quarter) of those who took the tests. Thus, each of the bars shows the proportion of
men at that reading level who scored in each of the four quarters of job proficiency. The
sum of the proportions in each bar is 100%, which accounts for all of the men at a given
reading level.

Gd
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Table 3.7

Correlations Between Piedictors and Job Proficiency Measures

MOS Predictor
Job Proficiency Index

Job Knowledge Job Performance Lupervisor Ratings

Armor Crewman AFQT 55 .37 .07
Reading .57 .32 .06
Arithmetic .49 .31 .14
Listening .53 .29 .06

Repairman AFQT .44 .32 .16
Reading .47 .2r. .17
Arithmetic .39 .24 .14
Listening .40 .38 .09

Supply Specialist AFQT .36 .37 .09
Reading 40 .40 .10
Arithmetic .34 .36 .09
Listening .35 .42 .11

Cook AFQT .49 .37 .15
Reading .56 .34 1)
Arithmetic .44 .31 .13
Listening .39 .28 .07

In each figure, the bar at the bottom Indicates the proportion of men that would be
expected in each quarter (26%) if the correlation of job proficiency and reading was 0.
Over-representation in any quarter is indicated by a score greater than 26%, while
under-representation is indicated by a score less than 26%. Under- or over-representation,
especially in the bottom and tcp quarters, is expected when the literacy-job proficiency
correlation is greater than zero. In Figures 3.6, 3.6, 3.7, and 3.8, the bottom and top
quarters are represented by unfilled blocks; ;bile the 3rd and 2nd quarters are striped.
The numbers within each division show the proportion of persons at thiii reading level
who are in the designated quarter.

Figure 3.6 (Job Knowledge Proficiency for Armor Crewmen) shows that 98% of the
men who read at the 11-14.5 level scored above the median on the knowledge test.
Furthermore, 75% were among the best (top quarter) of those who took the Job
Knowledge test. Looking at the lowest reading level, the figure shows that only 24% of
men in the 4-5.9 reading level scored above the median on the Job Knowledge test.
None was h the 1st quarter. On the other hand, 69% of the poorest readers performed
among the oottom 26% f their fellow job incumbents who tc ok the knowledge test.

As the forcr,oing i strides, by reference to these figures, the probabilities associated
with a man's falling in ,:e 4th, 3rd, 2nd, or 1st quarter on the two proficiency tests can
be determined as a function of reading ability. For instance, in Supply, the probability is
.66 (66 times out of a hundred) tht.t a man who reads in the 4-6.9 level will fall in the
bottom quarter of job proficiency when measured by the job sample performance test.
These probabilities are, respectively, .38, .31 and .63 in reference to job sample perform-
ance in Armor Crewman, Repairman, and Cook. Considering Job Knowledge, these
probabilities are: Armor..69; Repairman, .60; and Cook, .71.
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Quarter Distributions of Job Knowledg3 and Performance
by Reading Grade Level: Armor Crewman (MOS ((F)
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Quarter Distributions of Job Knowledge and Performance
by Reading Grade Level: Repairman (MOS 63C)
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(Inciter Distributions of Job Knowledge and Performance
by Reading Grade Level: ..upply Specialist (MGS 76Y)
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Quarter Distributions of Job Knowledge and Performance
by Reading Grade Level: Cook (mai 948)
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Reading Requirements for Four MOSs

In principle, all of the men tested in UTILITY and REALISTIC were successful job
performers by virtue of the fact that they were actively serving in a job position at the
time of testing. This is somewhat analogous to saying that persons who hold the High
School diploma can, by definition, read at the 12th grade level. In actuality, however, a
student's reading level is defined in terms of his reading test performance relative to other
people in the other school grades. In a similar fashion, we can describe adequate job
proficiency in terms of :he relative proficiency of job incumbents. Thus, the data of
Figures 3.5, 3.6, 3.7, and 3.8 show relative job proficiency for men at each reading level.
That is to say, the men in the bottom quarter are there because their proficiency was
poorer than three-fourths of the other men. We find, however, that because of the
significant correlations of teasing and job proficiency. the different reading levels are
disprrportionately represented in the four quarters, especially is this true for the top and
bottom quarters. As the bar at the bottom of the figures indicates, if there were no
correlations of reading and job proficiency, we would expect to find 25% of the people
at each reading level in the bottom quarter, 25% in the third quarter, and so forth. This
suggests a decision rule for deteraining the reading level to be specified for each job. The
rule is to select the lowest reading level for which representation in the bottom quarter
e.oes not exceed 25%, that is, the level of representation that would occur if reading
ability did not count (rs-,0).

Applying the above rule to the data for Armor Crewman (Figure 3.5) we find that.
for Job Knowledge, 33% of the people who read at the 7-7.9 level are in the bottom
quarter, while only 22% of those who read at the 8-8,9 level are in the bottom quarter.
Thus, a reading level of approximately 8.0 is indicated as a targeted reading level for the
Armor MOS when Job Knowledge is the criterion. Eharninat:on of the Job Sample data
tends to confirm this level. There we find that 32% of the people reading at the 7-7.9
level are among the bottom job performers, while only 17% of the readers at the 8-8.9
level are in the bottom quarter. Again, then, an 8.0 level of reading appears to prevent
over-representation in the bottom quarter.

Similar analyses (with some latitude for anomalies) applied to the Job Knowledge
and Joh Sample data for Supply Specialists, Repairmen, and Cooks (Figures 3.6, 3.7, 3.8)
suggest n.ading levels of 9.0, 8.0, and 7.0, respectively. ft should be noted that these
levels rank the jobs in the same order as the reading task test criterion (Figure 3.4). That
is, Supply is most demanding of reading skills, the Repairman is next, and the Cook is
least demanding. Furthermore, this is consistent with the data of Table 3.5 which shows
16% of the Supply personnel scoring at #he 7.0 reading level or below, while 23% of the
Repairmen and 33% of the Cooks scored at or below the 7.0 level. This suggests that
classification and/or attrition due to job demands has acted to restrict the number of
poorer reading men in the Supply and Repairman MOSs.

When similar analyses as above are performed for the arithmetic (Figures 3.9, 3.10,
3.11, 3.12) and listening data (Figures 3.13, 3.14, 3.16, 3.161, the indicated level of
arithmetic skills fnr Repairmen, Supply, tend Cooks is 1.0-7.9, while for Armor Crewmen
a 6.0-6.9 level appears to suffice, Fo; lish.rung, scores in till 16-18 range appear
sufficient to prevent disproportionate representation in the lowest quarter of job pron.
ciency for both Armor Crewmen and Cooks. For Repairmen and Supply Specialists,
scores in the 19-21 category appear to be associated with "adequate" job proficiency, as
defined by representation in the lowest fourth of job incumbents. 'I he increased demand
for listening skill in the Supply and Repairman jobs, in contrast to that for the Cook, is
consistent with the differences in reading requirements for these jobs. This surges's a
greater need for general language skills in the Supply and Repairman fields.
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Quarter Distributions of J3b Knowledge and Performance
by Arithmetic Grade Level: Prmor Crewman ( OS //E)
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Quarter Distributions of Job Knowledge and Performance
by Arithmetic Grade Level: Repairman (MOS 63C1
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Quarter Distributions of Job Knowledge and Performance
by Arithmetic Grade Level: Supply Specialist (MOS 76Y)
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Quarter Distributions of Job Knowledge and Performance
by Arithmetic Grade Level: Cook (MOS 948)
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Quarter Distributions of Job Knowledge G.rd Performance
by Listening Score Level: Armor Crewman (MOS 11E)
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Quarter Distributions of Job Knowledge and Performance
by Listening Score Level: Repairman (MOS 63C1
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Quarter Distributions of Job Knowledge and Performance
by Listening Score Level: Supply Specialist (MOS 76Y)
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Quarter Distributions of Job Knowledge and Performance
by Listening Score Level: Cook (MOS 948)
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SUMMARY AND MAJOR FINDINGS

Work Unit REALISTIC was conducted to (1) provide information concerning the
demands for reading, listening, and arithmetic skills in several major Military Occujational
Specialties (MOSs), and (2) to provide information and suggestions for reducing discrep-
ancies between personnel literacy skill levels and the literacy skill levels requi Ld by ti
job.

Subjects were men in four jobsArmor Crewman, MOS 111.. General Vehicle
Repairman, MOS 63C; Unit and Organizational Supply Specialist, MOS 76Y: d Cook,
94B. These jobs have relatively high input of lower aptitude men, and henLe liter icy
skills are of concern.

, this chapter, data are reported which indicate relationships between reading,
listening, and arithmetic skills of men in the cited jobs and proficiency on (1) job-relat
reading tasks, (2) Job Knowledge ("paper-and-pencil") tests; (3) Job Sample ("hands-oi,
pr f rmance) tests, and (4) supervisor ratings. In addition, data are presented concerning
the reading difficulty level of printed materials in the Cook, Repairmen, and Supply jobs,
and the: extent of usage of these materials by men of different reading ability levels. Data
are presented to indicate the extent to which men of differing reading levels ask
questions of and listen to °Viers (peers, supervisors) for job information. The extent and
nature of use of arithmeti by men of differing readi ; ability IF ds is also discussed.

The major findings can be listed in several categories:
(1) Information concerning the reading difficulty levels of materials for each

job showed that reading materials in the Repairman and Supply fields exceeded the
average reading ability levels of Non-Category iV men by some four to six grade levels.
They exceeded the reading levels of Category IV men by some six to eight grade levels.
The reading materials used by Cooks consisted of recipes primarily, and were written at a
grade level comparable to the reading ability of men in both mental categories.

Literature research indicated that much of the printed materials for the
Armor Crewman, Repairman, and Supply jobs could be redesigned to make them easier
to use and comprehend.

(2) Information concerning the use of reading materials by men of different
reading abilities in each job shoe -ed that in the Supply and Repairman jobs, the use of
printed materials increased with increased skill in reading. In the Cook job, skill in
reading was unrelated to ,ise of reading materbls. This appears to be related to the simple
format and syntax of the Cook's references which were cited by job incumbents.

There was some evidence to suggest that the easier the printed material,
the more it was likely to be used. hence, increasing the use of reading materials might be

.accomplished both by redesign of materials and remedial training in literacy.
(3) Information concerning the use of listening sotoccs on the job as a function

of reading ability showed that men in the Supply and Repairman jobs who read at the
4-6.9 reading grade levels tended to rely as much, or perhaps a little more, on asking
others, as on reading, for information. Thus, they listened for information to a greater
degree than did men of higher reading levels. This was not true of Cooks where the
readirg materials were easiest.

Non-Category IV and Category IV men were found to learn prose
materials of a wide range of difficulty levels equally well by listening as by reading. Also,
a significant proportion (40%) of a sample of men reading at the 4-6.9 level indicated
they would prefer to learn by listening rather than reading.

These findings underscore the importance of non-reading language skil.s in
job performance. Listening as a communication ;kill is being further studied in HuniRRO
Work Unit LISTEN.
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(4) Information concerning the use of arithmetic on the job as a function of
reading ability was obtained by interviews with job incumbents in the Repairman,
Supply, and Cook jobs where very little use of arithmetic was indicated. However, where
used in Repairman and Supply, it was greater for higher reading ability men. This was
not tiue for Cooks.

Lower reading level (4-6.9) men in the Supply and Repairman MOSs
tended to use mostly whole numbers or gauges in their arithmetic, while higher reading
ability men used more complex arithmetic (fractions, decimals). It appears that men with
better reading skills perform, in general, more "responsible" jobs, where precision and
accountability are demanded, and, hence, use more complicated arithmetic. However, we
found no demand for arithmetic skills beyond what is ordinarily taught at the 6th grade
level.

(5) Information concerning reading ability and proficiency on job-related
reading task tests showed that performance of men new to the Army on job-related
reading task tests for Repairman, Supply, and Cook correlated approximately .76 with
performance on the standardized grade school referenced reading test (SRT). This corre-
lation was .65 for job reading task test and AFQT. Thus, the SRT was a better predictor
of proficiency on job-related materials than the AFQT was.

(6) Information concerning reading, listening, and arithmetic skills and profi-
ciency on Job Knowledge and Job Sample performance tests, and supervisor ratings
showed that only inconsequential relationships of any of the literacy variables to super-
visor ratings were fond for any MOS. The reading test score and AFQT appeared to
measure the same thing to a large degree. Both predicted job proficiency equally as weli
in all four MOSs. Thus, if the purpose of a cognitive test is simply to predict future job
proficiency as measured by job knowledge or job sample scores, the AFQT is adequate.
However, the SRT predicted job knowledge and job sample performance about as well as
the AFQT did and, in addition, the SRT predicted performance on the job reading tasks.
The SRT thus out-performs the AFQT by predicting proficiency in a skill used in the
job!ob-related reading. In addition, the SRT presents two items of information: whether
or not a person exceeds some minimal cut-off point, and how far below or above a man
is with respect to some targeted reading level for different MOSs.

Relationships of reading to job proficiency suggested a targeted reading
level for Cooks of 7.0; for Repairmen and Armor Crewmen, 8.0; and for Supply, 9.0.
These figures assume the job Frinted materials and job training procedures existing at the
time of the study. If considerable alterations to job materials and training procedures
were accomplished, it is likely that the job proficiency of men reading below the above
levels could be improved. However, if career advancement is desired, so that a man is
expected to assume a supervisor's role, then remedial literacy training at least to the
levels indicated would be desirable to render general Army and DoD publications useful
to the man.

Arithmetic skill is highly related to reading and AFQT and predicts job
knowledge and jub performance about, as well as these other indices. For selection or
remedial training criterion purposes, a 5th to 6th grade level would seem sufficient.

Listening and job knowledge were less highly related than reading and
AFQT with jot knowledge. However, listening was as highly related to job sample
performance as were the reading test and AFQT. These findings affirm the importance of
listening indicated above.
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