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(ABSTRACT)

This study was conducted to investigate mathematics
and reading comprehension skill retention of Navy’'s 1987
Functional Skills Program graduates over three to twelve
month period immediately following training. Two separate
studies were conducted. One studied math retention for
a course using Computer-Assisted Instruction (CAI). The
other study investigated a reading comprehension
course using Personalized System Instruction (PSI).
Subjects (N = 97) were divided into four groups based on
the length of time elapsed since graduation (3 to 12
months). The sample was the same for both courses, which
ran concurrently for eight weeks. Subjects were primarily
low academic achievers. The majority were male caucasians
(median age 23) from low socio-economic background.

A quasi-experimental design using pre-, post, and
delayed posttest with a two-way within-subjects ANOVA
(Achievement x Time) with repeated measures on the time
factor was used to analyze the data. Fisher’s LSD tests

were utilized in post hoc contrast of the group’s pre-,

post and delayed posttest mean scores.



Supplementary data collection and analysis conducted
using an orally administered questionnaire suggested that
many students were intimidated by computer-based
instruction. They also reported that Navy related
materials used in the PSI course were too easy to read and
did not challenge the reader enough.

KA statistically significant increase was detected
between the pretest and posttest of the math groups under
the CAI treatment, indicating that learning took place
from pre- to posttest. However, a significant decline
was found in math skills over time (posttest to delayed),
possibly due to the lack of opportunities for practice of
those skills after the training. Likewise, the reading
comprehension course using PSI modality produced evidence
of a significant increase between pretest posttest scores.
This treatment showed no evidence of significant changes
over time in reading skills from posttest to delayed test.
Practice effects of informal reading activities and the
self-motivating effect of skill development were offered

as explanatory mechanisms for sustaining these skills.
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Chapter 1
Introduction

As the United States deals with the challenge of
arresting functional illiteracy, improving the quality of
public education is an obvious first step. Many suggest
that functional illiteracy in America can be restraint,
however not eliminated. The illiterate, like the poor,
will unceasingly be present in our society because of the
influx of immigrants, the rising literacy standards, and
the continuing competition of television with the printed
word (Harmon, 1986).

A greater federal effort is required to define adult
illiteracy and collect data to determine the actual size and
scope of the problem (Irwin, 1987). The complexity of the
issue suggests that such governmental concern must extend

beyond program funding or public awareness campaigns. An

effective effort must include federal backing of successful
community based literacy programs, adult functional skills
programs, and research (Micklos, 1985; Harmon, 1986).

A distinction has been made between functional literacy
and functional competence. Functional literacy is defined
as the reading and writing skills necessary to understand
and use printed material as normally encountered at work,

leisure, and citizenship (Clearing House on Adult Education,



1988). Functional competence includes, in addition, the
problem solving and mathematical skills needed to complete
everyday societal tasks. The discrepancy between a
population’s literacy and the skills required to perform
most jobs is referred to as the job literacy gap (Stedman &
Kaestle, 1987). Leaders in industry, business,.government,
the armed forces, and education are concerned about the
increasing number of individuals without sufficient reading
and writing skills.

Workplace literacy concerns constitute a relatively new
social phenomenon. Mikulecky & Ehlinger (1986) reported
that workers often accomplish job tasks by talking with and
observing others (Stedman & Kaestle, 1987; Sticht, 1975).
Recent research suggests that schools may develop sets of

literacy skills unlike those typically needed on the job

(Diehl & Mikulecky, 1980; Kirsch & Guthrie, 1984; Sticht,
1975). The consequences are that many workers are able to
perform their jobs without the reading skills required to
read manuals. In the end, they rely on peer on-the-job-
training.

Community colleges, public libraries, churches,
community-based education and development organizations,
corporations, and labor unions are trying to fight

functional illiteracy (Whitman, 1989). Retention of basic



skills is a problem. Merely completing high school does
not mean that a person will perform at that level.
According to the National Assessment of Education Progress
(NAEP) many graduates read just above the basic level
(4th-grade). In order to minimize the impact of this
problem, eighty-four percent of 1,400 colleges surveyed
deemed necessary to have remedial reading, writing, and
math programs (Harmon, 1986).
Illiteracy in the Military

According to Harmon (1986) and Irwin (1987) the
American military has a long experience combating adult
functional illiteracy. Since World War II, the United
States Army has used tests to identify trainees who need
additional educational training to comprehend written
military instructions (Kirsh and Guthrie, 1977-78; Stedman,
1987). Lately, the Army has improved the performance
levels of its recruits with efforts such as Project FLIT
(Functional Literacy Training). This is a six-week course
using operating manuals and other written materials which
soldiers actually use in the line of duty (Harmon, 1986).

The Defense Department’s Armed Services Vocational
Aptitude Battery (ASVAB) administered to a representative
sample of recruits in 1980 revealed that the median reading

grade level for those recruits was 9.6. Of this group, an



average of 18 percent performed below the 7th-grade level
(Kirsch, 1985; Sum, Harrington, & Goeddicke, 1986). The
United States Navy reported that 30 percent of its recruits
were a danger to themselves and to costly equipment because
they éould not understand written instructions (Weir, 1986).

These findings suggest that functional literacy
problems pervade the pool of potential recruits if not the
whole of American society. Functionally illiterate adults
are considered socially and economically incapacitated
because they cannot éerform specific tasks, skills, or
objectives thought necessary to become a productive member
of society (Carnegie Forum on Education and the Econony,
1986; Harmon, 1986; Weir, 1986; Irwin, 1987; Stedman &
Kaestle, 1987). Incompetenqe in the nation’s work force
implies losses through low productivity, accidents,
enmployee errors, and the cost of extra training (Irwin,
1987). Many major corporations and the federal government
train new and old workers in basic reading, writing, and
arithmetic (Weir, 1986; Harmon, 1986).

The Navy is also concerned about the effects of
functional skills training or lack of training on their
personnel (Appendix A). In order to address this issue,
the Navy Campus Field Office Norfolk, Virginia, makes use

of two types of functional skills classes. One makes use



of Personalized System Instruction (PSI) or Programmed
Instruction and is made-up of contractual designed material
which is based on general knowledge aptitudes. The second
type relies on the use of Computer-assisted Instruction
(CAI) and is composed of government furnished job-oriented
materials. Personalized System Instruction (PSI1) consisted
of:

Unit mastery requirements

Individualized pacing

Programmed Instructional materials

Proctors (module approach)

General‘knowledge (contractor designed)

Aptitude based objective (General Knowledge)

Government furnished Navy job related materials

The Computer-Assisted Instructional (CAI) program was

also programmed instruction, with some modifications, such
as:

Extensive use of computers

Drill directed instruction.

Individual performance assessed by computer

Reliance on self-directed learning.

In developmental mathematics and reading programs,

Programmed Systems Instruction (PSI) strategies are widely

accepted, in such places as mathematical labs, learning



centers, and conventional classrooms (Thompson, 1980).
Hasset and Thompson (1978) reported superior achievement
in these academic areas using PSI strategies. Computer-
assisted Instruction (CAI) is a relatively new development
and there is limited research in the area of functional
skills. Therefore, this study was conducted to investigate
nmathematics and reading. comprehension skill retention of
the Navy s 1987 Functional Skills Program graduates.
Statement of the Problem

The problem to be investigated by this study was the
assessment of mathematics and reading comprehension skill
retention of the Navy’'s Functional Skills Program graduates
over a minimum period of three months and a maximum period
of 12 months.
Research Questions

Following a literary analysis of the topic, several
guestions were formulated to serve as guide for this
documented investigation:

1. Will there be differences in the pre-, posttest,
and delayed posttest performance scores of
students taught mathematics using Computer-Assisted
Instruction? '

2. Will there be differences in the pre-, posttest,
and delayed posttest performance scores of
students taught mathematics using Computer-Assisted
Instruction when contrasted across levels of time
(3, 6, 9, & 12 months)?



3. Will there be differences in the pre-, posttest,
and delayed posttest performance scores of students
taught reading comprehension using Personalized
System Instruction?

4. Will there be differences in the pre-, posttest,
and delayed posttest performance scores of students
taught reading comprehension using Personalized
System Instruction when contrasted across levels of
time (3, 6, 9, & 12 months)? )

5. Will Computer-Assisted Instruction have an effect
on the students” basic skills achievement and
attitudes toward instruction?

6. Will Personalized Systems Instruction have an

effect on the students” basic skills achievement
and attitudes toward instruction?

Hvpothesis of the Study
Based on a review of the literature, the following two
hypotheses are presented in the null:

Hypothesis 1: There will be no statistically significant
difference between posttest and delayed
posttest scores with Computer-Assisted
Instruction (CAI).

Hypothesis 2: There will be no statistically significant
difference between posttest and delayed

posttest scores with Personalized System
Instruction (PSI).

Significance of the Study

The coordinators of the Navy Functional Skills Program
at the Field Office, Norfolk, Virginia, have identified the
need to determine the retention levels of both the PSI and
CAIl educational strategies on program participants

(Appendix A). To-date (1986-1990) no previous studies had



been conducted to determine the reading and mathematics
skills level achieved by the Navy’s Functional Skills
Program participant over time (12 or more months). The
Navy Campus Office Norfolk was interested in documenting
the impact of the functional skills program on
participants” skill retention. This information will
assist the Navy to make informed decisions about future

program developments.

Definitions of Terms

The following definitions have the purpose of
facilitating the reader’s understanding of the concepts
presented in this investigation. Consistent with the
thrust of this study, the following terms are defined:

1. Functionally illiterate - A description of persons who
cannot function effectively within society because
they do not possess sufficient basic skills in
reading, writing, or arithmetic needed to become
productive members of their society. This includes
those who have not had the privilege of a formal
education as well as those who have graduated from a
public or private school system, but who do not master
these basic skills. ‘

2. Adult - An individual who has attained 16 years of age
or who is beyond the age of compulsory school attendance
under the law (Public Law 100-297, 1988).

3. Adult Education - Instruction or services below the
college level for adults who do not have:

A. the basic skills to enable them to function
effectively in society, or

B. a certificate of graduation from school providing
secondary education (and who have not achieved an
equivalent level of education).



4. Adult Basic Education - Adult education for adults
whose inability to speak, read, or write the English
language constitutes a substantial impairment of their
ability to get or retain employment commensurate with
their real ability.

The program is designed to:

A.

eliminate educational inabilities of adults and

raise the level of education of such individuals
with a view of making them less likely to become
dependent on others.

provide these adults with sufficient basic
education to enable them improve their ability and

to benefit from occupational training.

increase their opportunities for more productive
and profitable employment.

enable participants to fully enjoy the benefits and
responsibilities of citizenship.

assist participants in meeting their adult
responsibilities.

provide an avenue for adults to continue their
education to at least a secondary school level.

5. Educational Disadvantaged Adult - Any adult who:

A.

demonstrates basic skills equivalent or below
that of student at the fifth grade level, or

has been placed in the lowest or beginning level of
an adult education program when the program does
not use grade-level equivalencies as a measure of
students” basic skills (Public Law 100-297, 1988).

Limitations of the Study

This study is limited to Navy enlisted persons who

participated in the computer-assisted and personalized
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systems instruction courses offered by the Navy Functional
Skills Program. Findings are not generalizable to any
other environments.
Organization of the Study

This study is organized into five chapters. Chapter
one is an introduction and is subdivided into: statement
of the problem, research questions, significance of the
study, definitions, limitations, hypothesis, and
organization of the study. Chapter two is a review of the
literature, while Chapter three is the methodology.
Chapter four contains the findings of the study and
chapter five is a summary of the conciusions drawn from

those findings.



Chapter 2
Review of the Literature
Introduction
There has been considerable discussion about adult
illiteracy in the United States (Clearing House on Adult
Education, 1988; Irwin, 1987; Kozol, 1985; Whitman, 1989).
Media reports suggest widespread illiteracy among adults
who may not be able to read, write, speak, or otherwise
communicate competently enough to meet the demands of modern
society (Irwin, 1987; Wier, 1986; Micklos, 1985). The U. S.
Department of Education estimate of the adult illiteracy rate
is 13 percent or 17 to 21 million persons (Clearing House on
Adult Education, 1988; Irwin, 1987). Other estimates of
illiteracy, functional incompetence, and marginal competency
range from 0.5 percent to 50 percent of the adult population
(Stedman & Kaestle, 1987; Harmon; 1986). Depending upon '
whose figures one uses, the conclusion on the illiteracy
problem may fluctuate from one in which illiteracy is
extremely common to a notion that it is a problem of
epidemic proportions. Regardless, the inability to function
effectively in society is a major problem (Kaestle, 1985).
The purpose of this chapter is to review research literature
on adult functional literacy and individualized

instructional approaches that address it.

11
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Definition of Issue

According to Paul Irwin (1987), the definitions of
literacy and the appropriate societal responses are core of
the issue. Two definitions of literacy are recognized: a
conventional, involving simple reading and writing skills
and a functional, where a more complex set of skills and
proficiencies are used as the standard (p. 2).

Webster s New World Dictionary (1988) defines
literate as "abllity to read and write.” Today, literacy
is defined in relation to the demands of society in which
an individual must function. The definition of functional
literacy depends on the specific tasks, skills, or
objectives thought necessary for the comprehension of a
literate person (The Clearinghouse on Adult Education,
1988). This deﬁinition becomes more complex as the
technological and informational needs of the society
increase (Irwin, 1987; Stedman and Kaestle, 1986).

A National Assessment on Educational Progress (NAEP)
study entitled, Literacy: Profiles of American Young Adults,
posed the following definition of literacy:

"Using printed and written information to function

in society, to achieve one’s goals and to develop

one s knowledge and potential” (Clearing House on
Adult Education, 1988, p. 1)
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School Literacy versus Functional Literacy

Another area of debate is the relationship between the
skills taught and measured in schools (literacy) and the
skills required and practiced outside the school
(functional literacy). A distinction is made between
functional literacy or job literacy, functional competency,
and unemployment. Functional literacy refers to the
reading and writing skills necessary to understand and use
printed material normally encountered in work, leisure, and
citizenship. Functional competency is similar, but
also includes problem solving and the mathematical skills
needed to complete everyday societal tasks . Unemployment
is caused primarily by economic conditions and a general
lack of jobs. Job literacy refers to an individual’s
inability to secure employment because he or she lacks
the basic functional skills required to hold any job
(Hymowitz, 18981).
Crude Literacy

Guthrie & Kirsch (1984) and Mikulecky & Ehlinger
(1986), argued that inside the realm of school co-exists
two levels of literacy. The first level known as crude
literacy is the ability of a student to learn to read and
understand simple words. At a higher level, the student is

expected to demonstrate competency in vocabulary, complex
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inferential, and interpretive skills. On the other hand,
functional literacy outside the school is less structured,
involves a greater variety of materials, and requires the
complepion of practical tasks (Mikulecky, 1982; Guthrie,
1986).

Folger & Nam (1967) reported that the tefm functional
literacy was first used by the Civilian Conservation Corps
(1930). - The corps defined functional literacy as three or
more years of schooling and being able to read the essential
printed material of daily life. Guy Buswell (1937) was the
first pioneer in functional literacy testing. He tested 897
Chicago-area adults residents in such daily tasks as
finding prices in mail-order catalogs or phone numbers in
telephone directories. This study concluded that
performance varied according to education and reading
habits. No further testing effort was done until 1970,
when several studies were conducted (Gadway & Wilson, 1976;
Harris, 1970; Murphy, 1973; Stedman and Kaestle, 1986).

The term "functional illiteracy” was also used during
the 1940s and 1950s to describe persons who were incapable
of understanding written instructions necessary to
accomplish specific tasks or functions. In particular, the

U.S. Army used tests to distinguish trainees who needed
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additional educational training before they could comprehend
written military instructions (Irwin, 1987).
Measuring Functional Literacy

Four methods have been utilized to measure functional
literacy outside the school. These are: school attainment,
administering functional skills tests, comparing reading
levels to printed material, and investigating job literacy.
Educational Attainment

Educational attainment has been used as proxy for
functional literacy. At the onset of World War II, the
Armed Forces used the term functionally literate to refer
to recruits who had a fourth-grade educational level
(Ginzberg & Bray, 1953). Following suit, the Census
Bureau (1947) considered those with fewer than five years
of schooling to be functional illiterates (U.S. Bureau of
Census, 1948). By 1952, the Bureau had raised the
functionally literate level to sixth grade ((U.S. Bureau
of Census, 1953). The U.S. Department of Education (1960)
used an eighth grade level aé their standard for functional'
literacy (Fisher, 1978; Harman, 1970). In the 1870s
functional literacy was perceived in terms of high school
completion (Carroll & Chall, 1975; Hunter & Harman, 1979).
The assumption made by the increased criteria was that

people who reach a certain grade acquired a enough reading
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skills to function in society. One major flaw to this
assumption is that educational attainment as a measure of
functional literacy is equating schooling with learning
and some people perform below grade level (U. S. Census,
1960-1980). Stedman & Kaestle (1987) considered that the
proper assessment of functional literacy requires testing
the population on functional literacy tasks.
Functional Literacy Testing

Several functional literacy tests were conducted to
assess the functional literacy problem: Survival Literacy
Study, National Reading Difficulty Index, Mini-Assessment
of Functional Literacy, Adult Functional Reading Study,
Adult Performance Level Project (APL), and the English
Language Proficiency Survey (U.S. Department of Education,.
1986).
Survival Literacy Study

One of the first functional literacy testing studies
was conducted by Harris and Associates (1970-1971) for the
National Reading Council. The result was the Survival
Literacy Study, which tested the ability of 16 year olds
to read, understand, and fill out application forms. It

showed that on an average 3 percent of the population
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could not fill out these applications properly.and were
considered illiterate (Harris, 1970; Kirsch & Guthrie,
1978).
National Reading Difficulty Index

The National Reading Difficulty Index (1971) sampled
people 16 years of age and older by filling out forms such
as applications passports, driver's license, and credit
cards. This study also conducted by the Harris Association
tested the population’s ability to read three types of
materials: telephone dialing and rate information,
classified housing ads, and classified employment ads.
The researchers concluded that these participants suffered
from serious deficiencies in functional reading abilities
(Harris, 1971).
Mini-Assessment of Functional Literacy

A third study demonstrated 12.6 percent of the nation’s
17-year-old students could not read word passages,
reference materials, and graphic material. These include
charts, maps, coupons, pictures, and forms. The
investigation called was named the Mini-Assessment of
Functional Literacy (1971-75). The study was conducted
by National Assessment of Educational Progress (NAEP) for
the U.S. Department of Education’s National Right-To-Read.

The researchers chose 75 percent of answers correct as






























































































































































































































































































































