ANALYSIS OF FACTORS REPORTED IN THE

RESEARCH LITERATURE THAT AFFECT THE
EFFECTIVENESS AND EFFICIENCY OF

SELF-INSTRUCTIONAL STRATEGIES

RUTHERFORD, VICKY LYNN
DEGREE DATE: 1991

UMI Dissertation

Service
iR &




MICHGAN STATE UvEnsiry Lmames

AT

IR R
3 1293 02074 3153




PLACE IN RETURN BOX to remove this checkout from your record.
TO AVOID FINES return on or before date due.
MAY BE RECALLED with earlier due date if requested.

DATE DUE

DATE DUE

DATE DUE

1100 c/CIRC/DateDue.p65-p.14




THESIS



This is an authorized facsimile, made from the microfilm
master copy of the original dissertation or master thesis
published by UMI.

The bibliographic information for this thesis is contained
in UMI’s Dissertation Abstracts database, the only
central source for accessing almost every doctoral
dissertation accepted in North America since 1861.

[JMI Dissertation
Services

A Bell & Howell Company

300 North Zeeb Road
P.O. Box 1346
Ann Arbor, Michigan 48106-1346

1-800-521-0600 734-761-4700
http://iwww.umi.com

Printed in 1999 by digital xerographic process
on acid-free paper

DPPT



INFORMATION TO USERS

This manuscript has been reproduced from the microfilm master. UMI
films the text directly from the original or copy submitted. Thus, some
thesis and dissertation copies are in typewriter face, while others may
be from any type of computer printer.

‘The guality of this reproduction is dependent upon the guality of the
copy submitted. Broken or indistinct print, colored or poor quality
illustrations and photographs, print bleedthrough, substandard margins,
and improper alignment can adversely affect reproduction.

In the unlikely event that the author did not send UMI a complete
manuscript and there are missing pages, these will be noted. Also, if
unauthorized copyright material had to be removed, a note will indicate
the deletion.

Oversize materials (e.g., maps, drawings, charts) are reproduced by
sectioning the original, beginning at the upper left-hand corner and
continuing from left to right in equal sections with small overiaps. Each
original is also photographed in one exposure and is included in
reduced form at the back of the book.

Photographs included in the original manuscript bave been reproduced
xerographically in this copy. Higher quality 6° x 9" black and white
photographic prints are available for any photographs or illustrations
appearing in this copy for an additional charge. Contact UMI directly
to order.

UMI
University Microliims intematiora!
A Bell 8 Howell information Company

300 North Zeed Road. Ann Arbor. Mi 48106-'346 USA
J313/761-4700 800:521-0600



2

'qﬁﬁgﬂqJ

Order Number 9120498

Analysis of factors reported in the research literature that affect
the effectiveness and efliciency of self-instructional strategies

Rutherford, Vicky Lynn, Ph.D.
Michigas State University, 1991

Copyright ©1991 by Rutherford, Vieky Lynn. All rights reserved.

c
<

e
§
(S



ANALYSIS OF FACTORS REPORTED IN THE RESEARCH LITERATURE THAT
AFFECT THE EFFECTIVENESS AND EFFICIENCY OF SELF-INSTRUCTIONAL
STRATEGIES

by
Vicky L. Ruthertord

A DISSERTATION

submitted to
Michigan State University
in partal fulfillment of the requirements
for the degree of’

DOCTOR OF PHILOSOPHY

Educational Systems Development

1991




ABSTRACT

ANALYSIS OF FACTORS REPORTED IN THE RESEARCH LITERATURE THAT
AFFECT THE EFFECTIVENESS AND EFFICIENCY OF SELF-INSTRUCTIONAL
STRATEGIES
By

Vicky L. Ruthertord

There is a need for alternative systems of instruction if the American educational system is
0 be able to meet current educational demands of the society. Given the ammay of individual
student needs, demands. and constraints. self-instructional systems (such as distance
leaming, computer leaming, and individual leaming systems) appear to offer a significant
potential as altemnative instructional systems. The purpose of this study, then, is three-fold:
w0 identify selected factors which appear to impact the eiciency and effectiveness of self-
insguctional systems, as found in the research literature; to analyze this data in an effort to
summarize the current state of sclf-instructional systems as represented in the research
literature; and to identify relationships which appeur to exist among factors or combinations

of factors affecting self-instructional systems.

The researcher conducted an integrative review using the Integrative Review Research
Method. This rescarch method required that the researcher analyze data collected from
existing research studies for the purpose of integrating the findings.

The research findings included the following:

1. The representation of seif-instructional strategies included strategies within the
individualized leaming system (44.63% of the studies); strategies within the
computer leamning system (29.21% of the studies found); and strategies within the
distance leaming (26.17% of the studies).




2. The following strategics reported positively impact student achievement: CAl,
expert systems, self-teaching workbook. and individualized instruction.

3 Leaming environment was a significant tactor for each of the three self-instructional
system (distance leamning, individual learning, and computer leaming sysiem).
Specific learner characteristics were significant in each of the leaming systems.

4 ‘The following student support services were reponedly offered: telephone office
hours for faculty teaching the course (86%). study guides (75%), individualized
feedback from faculty (75%), and phone calls initiated by faculty (70%).

S. The factors learning environment, teacher/teaching process, leaming material, and

the learner are supported for inclusion in a self-instructional system.

The researcher concludes by proposing an idealized model of self-instruction. The self-
instruction model provides five factors and conditions which can serve the instructional
developer as a guide when making decisions about what to incorporate in a self-
instructional module.
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CHAPTER ONE

Introduction

Dubsky (1985) observed that “{a] major consequence of current and futurc societal change
is the placement of intensified demands upon individuals " (p. 144). Educational
institutions are faced with the dilemma of providing educationally sound programming
during a ime plagued with constantly-changing educational demands. Dubsky further
states thas "[e)ducational excellence is that which motivates and challenges the individual o
personal limits in school and life. It is the provision of many, varied opportunities for
success " (p. 144). Self-instructional strategies are used within a multitude of diverse
educational systems, such as individual leaming, computer leaming, and distance learning.
Because of this diversity among educational settings, the purpose of this study is to present
an analysis of the factors reported 1o impact the effectiveness of self-instructional strategies
acInss these diverse settings.

Statement of the Problem

The advent and widespread use of technology in the U.S. has had a significant impact on
all phases of our society. Typical of comments made by technological prognosticators is
that of Johnston and his colleagues (1987) : “Technology will introduce change and
wrbulence into every industry and every job™ (p. 37). The very nature of work and its
demands on the workforce are in a constant state of transition. As a result,”...(ijndustry is
demanding a more skilled and technologically competent workforce...”(Office of
Technology Assessment, 1988, pp. 171-172). According to Johnson et al.: “...the
necessity for constant leaming and constant adaptation by workers will be a certain
outgrowth of technological innovation” (p. 37).

1



In order 1o prepare its citizenry to address the transitional nature of wday's society, our
educational sysiem must itself undergo change. According to a study conducted by the
Hudson Institute (1988), “...the public schools are simply not producing enough
functionally literate graduates. let alone graduates with skills tailored to the technologies of
the 1990’s and beyond...” (p. 70).

American educational institutions are faced with a two-fold problem. Not only must they
develop strategies to overcome cusrent deficiencies, but they must also project future
educational demands and develop a plan to address these demands. The Office of
Technology Assessment (1988) reports“...[tJhe most profound question facing American
society today is whether its institutions can adapt to a world that has changed more
dramatically in the past 30 years than in the preceding 30 decades. Our Schools are
assigned the monumental task of arming young people to compete in this changing
world...” (p. 201) . If this new educational system is to be effective in its charge to arm
“young people to compete in this changing world,” then the goal of educational programs
must be to develop and to support leamers that will exhibit flexibility and adaptability.
These learners must be flexible enough to recognize occasions which require new skill and
capable of adapting current skills 1o meet these constantly evolving demands.

As a result of the transitional nature of today's society, the types of skills required by
business and industry are changing to include such skills as, “an ability to translate
complex problems into solvable ones. an ability to absorb complex and often inconsistent
information quickly” (Office of Technology Assessment,1986, p. 127). Many attempts
have been made 10 identify or describe this changing set of job skills. It has been
suggested that new workers must possess..."skills in working with people in groups. in
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seif-education, in coping with ambiguity, and in coping with too much or too lite
information...” (Office of Technology Assessment. 1988, p. 48).

A portion of the new workforce has been able 10 exhibit a flexibility which has enabled
them to adapt to new job demands. “More and more people...are finding that they have o
continue to study after they finish their full-time schooling in order to gain the extra
qualifications and expertise that they need to survive...” (Percival et al., 1988, p. 170).
Moreover.there are a number of segments of our society which are struggling to survive.
One of those segments which has found itself notably ill-prepared for dealing with the
cusrent economic state of affairs are the ... many minority workers...who continue to
suffer disadvantages in education and training that may prevent them from moving into the
new jobs that are becoming available “ (Qpporunity 2000, 1988, p. 9). According to
reports from the Census Bureau, “...black adults are completing college at only half the rate
of white adults. And the U.S. Hispanic population is completing college at less than half
the rate of blacks * (Qpportunity 2000, 1988, p. 15).

The following is a statement from the Office of Technology Assessment (1986):

"To help provide the skilled workforce that American industries need to maintain
competitiveness in the world economy, the [job training) program(s] will have to reach
many more displaced workers, and emphasize training - particularly basic skills training -
more sgongly " (p. 20). According to Gunawardena (1988), many students..."find it
difficult 10 travel t0 an institution of higher leaming...(because] they are constrained by
factors related to the pressure of work or family” (p. 91). Furthermore, in a research report
on distance education, Nankwenya (1975) states that many students who enroll in distance
education courses, for example, do so because...”they have no other altemative™ (p. 203).
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Purpose of the Study

A contention that led to this research is that one avenue through which we might reach. not
only displaced workers, but ail students who find it difficult 10 atend traditional classes. is
by the use of self-instructional systems, such as distance learning, computer leaming, and
individual leaming systems. Percival and Ellington (1988) suggest that there is a current
trend “...towards a more student - centred approach to learning, a shift that is manifesting
itself in a steady increase in the use of individualized leaming in all its various forms * (p.
169).

According to Sharma (1986), “conventional methods of imparting instruction are
inadequate...” (p. 2). He further justifies this criticism by stating that the "uniform
methods of teaching” that are present in conventional education systems do not allow for
nor adjust to differences which exist among leamers. A contention of this research is that
one avenue through which par of the raining needs of displaced workers may be met is
through the use of self-insoructional material. Flammer (1987) hypothesizes that “the fourth
revolution [in world educaton] will occur when we individualize insguction on a mas:
basis, when we adequately accommodate individual differences in leamers, and when
learning becomes interactive for each leamer” (p. 268).

Furnthermore, the Office of Technology Assessment (1986) suggests the development of "a
system of education designed to provide the economy with the skills needed to prosper in
the emerging world economy..."(p. 126). They further state that such an educational
system should have the following objectives: “the development of a system that could
allow all citizens to discover and enjoy the potential of their own intelligence. to have
practical access to all knowledge, and 1 understand and celebrate the accomplishments of
the human mind and spirit " (p. 126).



One goal of educaiion, according to Deatsman (1971) “...is to produce individuals capable
of continuing self-education * (p. 67). He further suggests that the use of independent
study in colleges "...might contribute 10 the development of one’s ability for self-
education” (p. 67).

Bloom (1984) , commenting on several studies comparing three kinds of instruction
(conventional instruction, masiery leaming, and tutoring), concludes that ...(t]he wtoring
process demonstrates that most of the students do have the potential to reach (a] high level
of leamning” (p. 4). He further recommends that researchers “...seck ways of
accomplishing this under more practical and realistic conditions than the one-to-one
wutoring, which is too costly for most societies to bear on a large scale” (p. 4).

In recent years, educational programming in higher education has been directed toward
making "...college credit more accessible to people wherever they may live or work or
whatever their particular life circumstances” (Brown, et al, 1973, p. 1). Brown and his
colleagues (1973) repon that accessibility currently implies “...reaching students where
they are at physically and educationally” (p. 1) . Deatsman (1971) shares the observation
that " [i)n recent years independent study has become increasingly common in American
schools and colleges as a variety of instructional methods have been adopted which replace
antendance of conventional classes with individual self-instruction” (p. 64) .

Donald Ely and his co-authors have indicated that there is currently a trend to use distance
education (an example of a self-instructional system) as an educational delivery sysiem.
They point to the fact that "interest in this aspect of educational technology has been
stimulated in part by concemns over equity in the face of shortages of qualified elementary
and secondary school teachers. Where a sufficient supply of teachers is unavailable or
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where there are unusually high tumover rates, as in rural or inner city districts, student
opporwunity to leam is diminished"(Educational Media and Technology Yearbook: The Year
in Review,1988, p. 10).

Wood (1988) contends that “...while traditional methods will continue to play a valuable
role in developing certain types of skills at key periods in the working life of individuals.
they cannot, on their own, cope with the growing volume and variety of present and future
training needs " (p. 9) . There is a need for altemative systems of instruction if the
American educational system is to be able to meet current educational demands of the
society. Given the armay of individual student needs, demands, and constraints, self-
instructional systems appear to offer a significant potential as alternative instructional
systems. In addition, Ross ( 1984) found that "{clompared to classroom lectures, the
adaptation provided (by computer-assisted-instruction] can be tailored to the needs of each
individual rather than being restricted to the normative characreristics of a class of students™
(p- 42). Therefore, self-instructional systems, such as individual leaming, computer
learning, and distance leaming systems, should be considered seriously as possible
instructional altematives.

The purpose of this study, then, is three - fold: to identify selected factors which appear to
impact the efficiency and effectiveness of self - instructional systems, as found in the
research literature; 10 analyze this data in an effort o summarize the current state of self-
instructional systems as represented in the research literature; and to identify relationships
which appear to exist among factors or combinations of factors affecting self-instructional

systems.

2
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Need for the study

The research literature reveals many research studies which have addressed a wide variety
of issues relating to self- insguction. However, no studies were found which identified the
range of particular factors in support of the proposed research, that have an impact on the
effectiveness and efficiency of self-instruction. In this study, effectiveness is defined as
the degree 0 which a desired outcome is produced. Efficiency is defined as the degree to
which a desired effect is achieved with the least use of the resources available.

According to Green (1967), one goal of research should be to assess “...the relative
effectiveness of the various components of [an instructional] system” (p. 85) . Green
justifies this recommendation. stating that it is necessary “...to determine whether certain
combinations of components of the system are in effect carrying the brunt of the
instructional burden, while others are contributing little” (p. 85) . Ault and others (1989)
have recommended that researchers should conduct (a)..."more studies comparing the
effectiveness and efficiency of instuctional swategies,” (b)..." investigations of the specific
variables of single strategies o identify the most efficient use of each procedure,” and
(c)..." research 10 determine which strategy is best to use with given types of students and
skills “(p. 346).

This researcher has reviewed the literature through several sources, including: Educational
Resources Information Center (ERIC), searched for the period 1979 through 1990: the
Comprehensive Disseration Index, masually searched for the period 1979 through 1988
the Dissertation Abstracts database, electronically searched for the period 1950 through
1990; and other relevant books, journals and documents, not found in these data bases.
were also searched. None of these searches gave evidence of any comprehensive gathering



of research identifying and analyzing factors impacting the effectiveness and efficiency of
self-instructional systems.

Relevance 1o the Field of Educational Technology

It is a given that, if the field of educational technology is to continue (0 grow and develop.
there must continue to be 2 link between research conducied in the area of instructional
technology and the professional activities of practitioners in the ficld. The research on self-
instruction and its related factors are scattered throughout the literature and is not easily
accessed by practitioners in the field. In the opinion of this researcher, it is necessary for
developers to integrate research and practice. MofTett (1983, p. 169) contends that
"...[i]nsructional development is itself a research process, insofar as it seeks to find the
most effective instructional aliemnatives for a given and specific set of circumstances.” This
study,then, is an attempt 10 present valid research data relating to self-instruction in a more
manageable and less scattered format. The researcher would hope that by so doing,
practitioners would more readily review research findings, assess the state of their current
practices in light of these resuits, and, finally, either make adjustments in their current
practices or develop a list of considerations to evaluate in terms of current practices.

Theoretical and Conceptual Foundations

Leaming Theors
The problem of providing instruction for the individual has been approached in many
ways. Unwin and McAleese (1978) state that “(tjhere is no one way or one procedure that
can make available the variety of learning conditions necessary 10 accommodate all
individuals. A multiplicity of approaches must be made available and in a multiplicity of
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ways * (p. 391). The development of self-instructional systems appears to reflect the
influence of both behavioral and cognitive leaming theory.

Behaviorist Theory of Leaming, According to the behaviorist's viewpoint, the learner is
"...a passive recipient of environmental stimulation™ (Saettler, 1990, p. 318). Since the
learner is perceived as “...playing a very passive role in the leamning process” (Dubin &
Okun, 1973, p. 16), behaviorists focus on extemnal behavior and emphasize the need to
manipulase instructional material (Saetder, 1990). Behaviorists, therefore, view media as
reinforcement and as "...displacing the teacher in many instructional situations™ (Saettler,
1990, p. 286).

The strict behaviorist "...avoids any speculation about what is going on in the mind”
(Dubin & Okun, 1973, p. 4). The neo-behaviorist, on the otherhand, “...consider{s] what
happens between the input of stimuli and the output of responses in terms of mediational
processes” (Dubin & Okun, 1973, p.4).

The behaviorist view of learning implies such activities as "...making careful analyses of
desired behaviors,...employing appropriate schedules of reinforcement....utilizing
knowledge of results as reinforcemnent and specifying terminal behaviors...” (Dubin &
Okun, 1973, pp. 16-17). These implications "...emphasize, for the most part, the
relationship between the operants (responses) and stimuli (reinforcers)” (p. 17).

Cognitivist Theory of Learning, The cognitivist maintains a "...concem for man's ability
0 transform stimuli, process information and represent external events internally in the
form of cognitive structure” (Dubin & Okun, 1973, p. 14). According to this viewpoint.
the learner is “...active, constructive, and problem-solving” (Saettler, 1990, p. 318). The
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learner, therefore, "...becomes an active participant in the process of acquiring and using
knowledge"” (p. 14).

Cognitivists emphasize "...how leamers use their knowledge and constructions to
understand what they are taught” (Saettler, 1990, p. 319). Because of this position,
"...cognitive structure of the individual is considered 10 be of paramount imporance for
learning™ (Dubin & Okun, 1973, p. 4). They also emphasize "...the need to appraise or
anticipate what cognitive structures or understandings leamers bring to the instructional
situation” (p. 319).

The cognitivist view of learning implies activities such as ...analyzing the types of errors
made, using knowledge of results as feedback, assessing the complexity of the leamer’s
cognitive structure, and linking new information to the learner’s existing knowiedge
system” (Dubin & Okun, 1973, p. 17). These implications "...stress the operations which
the leamer performs on the stimuli which he encodes” (Dubin & Okun, 1973, p. 17).

Three Models of Teaching

Several theorists have proposed models of teaching which reflect either a behavioral or a
cognitive perspective. Three such models have been identified by the researcher which
atiempt to further explain the variety of approaches taken by educators involved in self-
instruction. The model reflecting the behaviorist's viewpoint is Rothkopf's model for

aTitien instuction. Two models reflecting the cognitivist's viewpoint include Bruner's
discovery leaming madcl, and Rogers madel for facilitation.

Rothkepfs Model for Written Instnuction, Rothkopf's model is a product of the
behaviorist's philosophy of education. Rothkopf recognized the importance of the part that
the leamner plays in the leamning situation. He suggested that "...teaching plays a cenain
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role, but what a student leams is ultimately determined by his own activities.” (Baath,
1979, p. 28).

He was particularly concerned about the part that various characteristics of written text play
in instruction. He identifies three teaching-relevant characteristics of text: content,
representation, and form. Content refers to the completeness, accuracy, goal guidance of
the text and the extent 10 which unrelaied material is included. Representation refers to the
choice of words, exposition, and text organization and sequencing. Form refers to the
gramematical structure and complexity of the text. According to Rothkopf, the teacher
defines the learning of objectives (or accepts objectives determined by a higher authority),
he chooses text material, and he tries to facilitate and control the students’ processing of
this material” (Baath, 1979, p. 33).

Bomer's Discavery Leaming Model, Bruner's model reflects a cognitivist's view of
education. Bruner suggests that teaching should "...primarily be directed towards helping
the students to gain an insight into the structure of a field of knowledge - its basic concepts
and principles as well as their interrelationships (Baath, 1979, p. 62). The teacher’s role.
then, is 10 "...plan the lessons in such a way that they are concentrated on essential
problems...” and to “...present the material needed as a basis for the students’ problem-
solving” (Baath, 1979, p. 62).

One primary goal of the teacher in this model is 10 decrease the degree of dependence that
students feel toward the teacher. This model recommends that “(cjorrective feedback
should be given in such a way that the student will not remain dependent on the teacher's
help loager than necessary. Eventually, the student has to take over the corrective function
himself” (Baath, 1979, p. 63).
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In this model, the leaming objectives and the individual strategies 1 artain those objectives
are learner-dependent. It is noted that “...;eaching goals can be specified only in a fairly
broad outline and can be attained in parly different ways by different students participating
in the same course” (Baath, 1979, p. 62).

Rogers Mol for Facilitation of Leaming, Rogers' model embodies 2 humanistic view of
education. In this model, the teacher plays a supportive, secondary role. This model
suggests that "...the teacher’s attitude should be non-directive. His principle teaching task
is to provide resources for the student’s learning - including himself” (Baath, 1979, p. 73).
The leamer, on the otherhand, has a primary role in the leaming sitation: * he chooses his
goals [perhaps within certain frames), takes the responsibility for the leaming process. and
evaluates his own leaming work and its results” (Baath, 1979, p. 73). In this model.
because each learner orchestrates hisher own leaming "...the leaming goals must be
allowed to vary considerably between different students of the same course” (Baath. 1979.
p. 72).

Characteristics of Self-Instruction

Gagne and his colleagues (1988, p. 297) suggest that an "...ammay of educational methods™
have been used 10 individualize instruction. Among the methods noted were (pp.297-298):
1. Independent study plan, in which there is agreement between a student and
a teacher on only the most general level of stated objectives...
2. Self-directed study, which may involve agreement on specific objectives but
with no restrictions upon how the student leams...
3. Leamer-centered programs, in which students decide a great deal for
themselves within broadly defined areas...
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4. Self-pacing, in which leamners work at their own rates, but upon objectives
set by the teacher and required of all students...
S. Student-determined instruction, providing for student judgment in (several
areas such as) selection of objectives....selection of materials....selection of
a schedule.
Despite the artay of self-instructional strategies in use, it appears that some commonalities
exist among three factors present in all of the methods : the leamer, the teacher, the
maserials.

The leamer and the teacher work collaboratively. The leamer assumes some measure of
responsibility for his/her instruction. The leamner may be required 1o make decisions
concerning what 10 leam. the best way to leam the material, and when he/she has leamed
the prescribed materials.

According 10 Gagne and others (1988), “[ilndividualized instruction depends to a lesser
degree on the teacher’s function as provider of information; more stress is placed on
counseling, evaluating, monitoring, and diagnosing " (p. 315). The teacher often serves in
a supportive role. The activities of the teacher are orchestrated. in large measure, in
response to the activities of the learner.

Inztructional materials designed to meet the individual needs of each student are
chanaceeristically different from traditional classroom instruction. Gagne and his coileagues
(1988, p. 315) suggest the following differences exist:

1. Modules are usually more distinctly self-instructional...;

2. The materials (themselves) do more direct teaching....

3. Some systems provide aliemative materials and media for each objective.
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The maserials used in systems of self-instruction are designed 0 support the instructional
requirements of the leamer. They are designed 0 provide, in some measure, the direction
and insuruction which would be provided by the classroom teacher during raditional

i .

This researcher investigated existing self-instructional systems searching for evidence of
the impact of their respective component parts on student learning. This researcher also
reviewed findings from studies reporting the impact of self-instructional strategies . The
anticipated product of such a research strategy are recommendations conceming: (1) the set
of component parts required for self-instructional systems:; and (2) the interrelationships
among these component parts for given leaming asks.

The purpose of this study , then, is 10 investigate evidence found in the research literature
documenting the effectiveness and efficiency of selected self-instructional strategies. as to
their reporied effect on the several component parts of selected self-instructional systems --
including, leamer, design, environment, and support.

Research Methodology

The Integrative Review Research Method is one of several research review techniques.
This research technique enables the researcher 1o "...accurately summarize research as it is
reponied” (Bangert-Drowns, 1986, p. 396) and to "...systematically attempt to relate study
features or treatment characteristics to the study outcomes™ (p.398). This review technique
provides a procedure through which the researcher may explore diversity among study
outcomes. For the researcher who may “...primarily want 10 describe a body of
liserature...” this research technique enables himyher to answer such questions as "...What
does available research say about treatment X's effects?” (Bangent-Drowns, 1986, p. 396).
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It also is designed 10 provide answers such as to whether “[d]iversity in study
outcomes...is due to subde differences in setting, subjects....or researcher” (Bangen-
Drowns, 1986, p. 388).

Issues for Selt-Instructional Strategies

Educational researchers are continually banling with the multi-faceted problem of the
effectiveness and efficiency of instructional straiegies and educational systems. One issue
in this question of effectiveness and efficiency of strategies and systems is the issue of the
effect of combining two or more educational strategies. For example, Dukeshire (1966)
examined the effect of supplementing the lecture method with a self-teaching workbook.
The results showed achievement gains for the group receiving lecture instruction
supplemented with the self-teaching workbook. She suggests that researchers consider
combining other educational methods.

A second issue is the need for researchers to identify lesson characeeristics which have
universal student appeal and effectiveness. Brown and his colleagues (1973) investigated
the responsiveness of selected adult leamer characteristics (such as level of education,
enjoyment of educational TV, past academic achievement) 10 multimedia instructional
programs (such as broadcast TV, audio cassette, and textual materials). These programs
were designed for an open university system which is a subset of the distance leaming
system. Results of their study suggest that before lessons are designed and produced.
educators need to consider the nature of the target population, such as their background and
interests. They recommend that researchers conduct further study "...to identify the key
lesson characteristics, as well as the key leamer characteristics, which promise to have
universal appeal and effectiveness” (Brown, et al., 1973, p. 3).
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Another issue is the problem of establishing the most appropriate role of the teacher or
facilitator in individualized instruction. Green (1967) suggests that * [t}he most important
consideration in any plan for individualized instruction...is finding ways to free the teacher
from the sole responsibility for presentation of ‘basic instruction’, without sactifice of
qQuality " (p. 82). He recommends that researchers develop and evaluate multi-media
instructional systems “...to determine the extent o which such systems can function
independently of the classroom teacher and 10 determine how the teacher can most
effectively support the system (or how the system can support the teacher)” (p. 85).

Finally, some researchers recommend that educators develop improved strasegies by
combining techniques fror existing strategies. Moin (1986) conducted a meta-analysis of
the various techniques used in calculus instruction at the college level. The studies were
divided into four categories of instruction:

1. self-paced mastery leaming;

2. formative evaluation/feedback remediation;

3 computer-assisted-instruction; and

4, innovative teaching strategies.
Self-paced mastery leaming was used as an alternative to traditional instruction. The
remaining three categories of instruction were used to supplement traditional inswruction.

After statistically comparing study results, Moin concluded that it was difficult to determine
which of the four methods of instruction was the "best” method. Moin proposed that the
"best stategy” should be one which is a combination of the four methods studied.

In an attempt to address issues such as these, perhaps researchers should adopt research
techniques which would allow one to lock across a variety of instructional strategies and
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systems. In the opinion of this researcher, the Integrative Review Research Method is one
such research technique which will allow this kind of research activity.

Definition of Terms

A.  Anificial intelligence - “simulation of the characteristics and cognitive functions
of the human brain using ‘intelligent’ computer sysiems such as the fifth-
generation computers currenty being developed™ (Percival and Ellington,

1988, p. 181).

B. Computer Assisied (aided) Instruction - * use of a computer as an
integral part of an instructional system, the leamer generally engaging in two-
way interaction with the computer via a terminal” (Percival and Ellington. 1988, p.
187).

C. Correspondence educating processes - ..."the unique set of teaching - leaming
straegies employed when the leamer is at a geographical distance from the
teacher in the educating processes of a system” (Sims, 1982, p. 116).

D. Distance education - "the teaching and leaming process in which a significant
proportion of the teaching is conducted by someone removed in space and/or time
from the learner” (Sharma, 1986, p. 4).

E. Educational system - a set of interacting clements (i.c., the leamner, the instructional
material, the leaming environment, and the teacher or teaching process) for
accomplishing a specific educational purpose or goal.

F. Effectiveness - the degree to which a desired outcome is produced.

Efficiency- the degree to which a desired effect is achieved with the least
use of the resources available.
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Expert systems - “highly sophisticated computer programme in a specific domain
that combines formal reasoning with expert knowledge™ (Glossary of Educational.
Technology Terms, p. 46).

Independent Study - "an activity in which pupils, carrying on their studies without
the requirement of formal classes, consult periodically with one or more staff
members for direction and assistance and, frequently, work towards the completion
of individual study projects” (Glassary of Educational Technology Terms. p. 57).
Individualized instruction, teaching, leaming - “the tailoring of insgruction.
teaching or leaming 10 meet the needs of the individual leamer rather than the
leaming group as a whole” (Percival and Ellington, 1988, p. 203).

Learner control - " the degree 10 which a leamer can direct his or her own
leamning process” (Milheim, 1988, p. 1).

Leaming effectiveness - "enhancing the mastery and retention of facts,

concepts, and relationships” (K.A.Smith, 1987, p. 274).

Leaming environment - the physical setting in which leaming takes place.

Open leaming - “a system which removes administrative and educational
constraints that interfere with learning opportunities” (Wood, 1988, p. 1) (for
example, distance education, home study)

Programmed Instruction - ** a general tesm for instruction or learning that takes
place in a systematic, highly-structured manner, generally, in a step-by-siep
fashion with feedback taking place between steps”™ (Ellington and Harris,

1986, p. 133).

Relevancy- "a fitness for or appropriateness 10 the situation™ (Webster's

Seventh New Collegiate Dictionary).

Self-instruction - "An instructional technique which involves the use, by students.
of instructional maserials.so that the students can learn either withowt teacher
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inervention or with a minimum of teacher guidance” (Glossary of Educational
Technology Terms. p. 98)

Self-instruction module - “a packet which contains information and questions
related 10 the topic. A student was o complete this packet without the
assistance of a teacher by reading, answering questions, and checking his own
answers (Freeland,1983, p. 5).

Self-instructional strategy - a general approach to the problem of providing
instruction to individuals which seeks to eliminate the need for direct teacher
Strategy - a general approach 1o a particular problem or situation which
provides an overall framework for subordinate procedures in the solution to the
problem.

Structure - the arrangement of the elements making up a system.

Support system - the interaction of related elements or means 1o facilitate the
student’s learning.

System - the interaction of related elements combined to accomplish a specific
purpose or goal.

Technique - a specific or identifiable process which can be followed to achieve a



Research Questions

Broad Question. The broad question this research attempeed 10 answer is the following:

What factors reported in the research liserature affect the effectiveness and efficiency
of self-instructional strategies and how do those factors relate?

The concept of self-instruction is generally discussed in reference to its use within a
specific educational strategy. such as programmed instruction, computer-assisted-
instruction, and correspondence study. It appears that proponents of a particular
educational strategy, such as programmed instruction, conduct research studies evaluating
the efficiency and/or the effectiveness of educational techniques as they relate to that
specific educational strategy. Furthermore, the focus of their concemn when looking at
other techniques within educational srategies appears to be centered on evaluating these
techniques and strategies in terms of those techniques used within their self-instructional
strategy of interest. Data from this research question may permit the researcher to look
across particular educational systems at factors identified as having an impact on the
efficiency or effectiveness of their respective self-instructional swasegies. After identifying
factors which impact cither the efficiency or effectiveness of self-instructional strategies.
the researcher attemnpted to identify any relationships which appear t0 exist between or
among these factors.

Specific OQuestions. In order 10 answer the broad research question, the researcher
developed a set of specific questions.
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Question 1: How many distinct self - instructional strategies are there mentioned in
the literature, and how ofien are they mentioned?

The research on self-instructional strategies tends to be reported as it relates to a specific
educational sysiem. Data from this research question will be used first, 10 auempt to
identify self-instructional strategies reported in the literature about single educational
systems, and second, to compare these reports across educational systems.

Question 2: How do self - instructional strategies compare in terms of effectiveness
and efficiency?

As mentioned earlier, researchers have conducted studies in which the use of strategies and
techniques across educational systems were compared. The response to this research
question is designed to compile the results of these findings.

Question 3: What effect does the manipulation of factors (variables) have on self -
. ional ies?

This research question is important for several reasons. First of all., it identifies factors or
variables which may impact the effectiveness or the efficiency of self-instructional
strategies - including teacher/teaching process, leaming environment, and leamer
characteristics. Second, it atternpts to present findings of the reported effects of these
factors acrpss various educational systems.

Question 4: What system of educational support is necessary for effective
applicadion of self - instructional strategies?
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This research question is important because it addresses the issue of providing educational
support - or specific resources ~ which may be an essential element in the success of a
self-instructional strasegy ( for example, Are specific skills, or facilities required ?) .

Question S: What combination(s) of factors drawn from the literature are supported
for their inclusion in an idealized self-instructional system?

This research question, first, examines single factors which reponedly impact the
effectiveness and/or the efficiency of self-instructional strategies in search of relationships
which appear to exist. Second, the resulting combinations were evaluaied for possible
inclusion in a model of self-insguction. The response 10 this question was designed to
synthesize daa collecied in answer to earlier research questions.

Limitats

Concentration in this study was on the search for and analysis of those factors which
impact the effectiveness and efficiency of seif-instructional strategies, as reported in the
research literature. There was no attempt to validate their possible combination through
empirical research.

Detimitation of the Study

Due t0 the exensive nature of research studies available and the researcher’s personal
interest on the topic of self-instruction, selection of studies for this project were restricted to
those studies which involve practices and strategies used in postsecondary educational

settings.
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Organization of the Study

This study is organized into five chapters. Chapter One presents a general overview of the
entire study. Chapter Two includes a review of the research literature in several key areas.
In Chapter Three, the research method used for this study is discussed in detail. In Chapter
Four, the researcher presents the research findings in nasrative form , as well as as in
charts. Chapter Five concludes with a summary of the findings, recommendations for a
proposed model of self-instruction as indicated by the literature, and suggestions for further
research.

Summary

The advent and widespread use of technology in the U.S. has had a significant impact on
all phases of our society. In order to prepare its citizenry to address the transitional nature
of today’s society, our educational system must itself undergo change. Educational
institutions are faced with the dilernma of providing educationally sound programming
during a time plagued with constantly-changing educational demands. Leamers today must
be flexible enough to recognize occasions which require new skill and capable of adapting
current skills to meet these constantly evolving demands.

There is a need for alternative systems of inswuction if the American educational sysiem is
%0 be able to meet current educational demands of the society. Given the array of individual
student needs, demands, and constraints, self-instructional systems (such as distance
learning, computer leaming, and individual leamning systems) appear to offer a significant
potential as altemnative instructional systems. The purpose of this study, then, is three-fold:
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10 identify selected factors which appear 1o impact the efficiency and effectiveness of self-
instructional systems, as found in the research literature; 10 analyze this data in an effort to
sumsmariae the current state of self-instructional systems as represented in the research
literature; and to identify relationships which appear 10 exist among factors or combinations
of factors affecting self-instructional systems.

Self-instructional strategies are used within a multitude of diverse educational systems.
such as individual leaming, computer leaming, and distance leaming. Because of this
diversity among educational settings, the purpose of this study is to present an analysis of
the factors reported to impact the effectiveness of self-instructional strategies across these
diverse settings. Despite the array of self-instructional strasegies in use, it appears that
some commonalities exist among three factors present in all of the methods: the leamer. the
teacher, and the material. The learner and the teacher work collaboratively. The learner
assumes some measure of respoasibility for his/her instruction. The leamer may be
required %0 make decisions concermning what to leam, the best way to leam the material, and
when he/she has leamed the prescribed materials. The seacher often serves in a supportive
role. The activities of the teacher are orchestrated, in large measure, in response o the
activities of the leamer. Self-instructional materials designed to meet the individual need of
each student are characteristically different from traditional classroom instruction. The
materials used in systems of self-instruction are designed 10 suppont the instructional
requirements of the leamer. They are designed 10 provide, in some measure, the direction
and instruction which would be provided by the classroom teacher during traditional
instruction.

Educational researchers are continually battling with the multifaceted problem of the
effectiveness and efficiency of instructional strasegies and educational sysiems. One issue
in this question of effectiveness and efficiency of strategies and systems is the issue of the
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effect of combining two or more educational straegies. A second issue is the need for
researchers to identify characteristics which have universal student appeal and
effectiveness. Another issue is the problem of establishing the most appropriate role of the
teacher or facilitator in individualized instruction.

The researcher conducted an integrative review of the liserature using the Integrative
Review Research Method. This research method required that the researcher analyze data
collected from existing research studies for the purpose of integrating the findings. The
study was guided by the following research questions:
1. What is the range of self-instructional strategies presented in the literature?
2. How do self-instructional strategies compare in terms of
effectiveness and efficiency?
3. What effect does the manipulation of factors (variables) have on self-
instructional strategies?
4. What are the educational support sysiems necessary for effective application
of self-instuctional strategies?
S. What combinations(s) of factors drawn from the literature are supported for
their inclusion in an idealized self-instructional system?



CHAPTER TWO

Review of the Literature

Inzoduction

The literature review section of a dissertation whose main research data is collected from
the literature, differs from the literature review section of a dissertation using more
traditional research methods. The principal role of the literature review, when using the
Integrative Review Research Method as does this research, is to provide definitional
information about the topic, comments from experts in the field conceming the topic. and
support for doing the research . The purpose.then, of this review of the literature is to
provide foundational information about : (1) the nature of self-instructional systems : and
(2) self-instructional strategies commonly in use within those self-instructional systems.
The self-instructional systems discussed are: computer learning, individual leaming, and
distance leaming systems. Much of the other research, that would usually be found in this
chapter, will instead be reported and analyzed in Chapter Four.

Self-instruction is an area which is specifically designed 10 address the individual needs of
leamners. In their attempts t0 address the needs of some learners to take part in instruction
from a distance, educators have developed self-instruction, which may be categorized into
three systems: computer leaming, individualized learning, and distance leaming systems.

26
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Computer Leaming System

The main feature of instruction in the computer leaming system is the computer. In this
system of instruction, the leamer must interact (almost exclusively) with the computer in
order 10 complete the leaming activity. In this leaming system, the main question to be
answered is: How shall instruction be adjusted so that the learner can (in fact) leam with
the aid of the computer ? Major self-instructional strategies commonly found in this system
are:

- computer-assisted-instruction, and

- expert sysiems .

q Assisiod:| .

Compuser-assisied-instruction (CAl) is * an instructional technique based on the two-way
interaction of a leamer and a compuier with the objective of human leaming and retention”
(Glossacy of Educational Technology Terms, p. 29). In CAL as distinguished from
computer-managed-instruction (CMI), the computer is integral in the direct instruction of
the studeat. In CMI, on the otherhand, the computer is integral in recordkeeping activities.

Applications of computers in education have become a popular strategy. "CAl (computer-
assisted-instruction] is...used frequently to assess the student's achicvement and prescribe
the next instruction” (Ahn, 1988, p. 26). McNeil (1989) conducted a meta-analysis of
interactive video instruction ( a variation of CAI) which revealed that most content taught
was a combination of factual/conceptual learning, psychomotor skills, problem-solving.
and rule/principie learming. Most studies employed a combination of learner, program, and
guided control strategies for making decisions regarding sequencing of content. Despite
the researcher’s anempt 10 synthesize across both instructional design variables and
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methodological variables, the researcher was unable 10 propose a model (composed of
instructional design and methodological variables) which could explain reported differences
in achievement effect.

Ahn (1988) further states that computer-assisted-instruction provides advantages to both
the learner and the teacher. CAl offers four advantages 0 swdents: (1) “ ...it provides
more sensory interaction, thereby attracting students’ attention”; (2) "...CAl provides
individual tutoring at the student's own pace and schedule...”; (3) "...CAl provides a good
deal of drill and practice”; and (4) "...CAl provides prompt and immediate feedback” (Ahn.
pp. 26-28).

CAI offers three advantages for teachers: (1) ~...CAI releases teachers from routine work
and course preparation”; (2) "...CAlI maintains student’s detail records and activities™: and
(3) "...CAI requires...no limit to class size” (Ahn, pp. 28-29).

Expent Systems

An expert system is defined as a "highly sophisticated computer programme in a specific
domain that combines formal reasoning with expert knowledge” (Glossary of Educational
Technology Temms, p. 46). According to Lippert (1988), an expert system
chanacteristically "...uses symbolic processing, is easily modified to include new rules.
searches by using ‘heuristics', can respond to questions asking for explanations like ‘why'
and 'how’, (and whose] input/output reflects 'skilled activity' such as reasoning” (. 8).

Lippert (1988) further states that expert systems have the following advantages: "...1)
unbiased solutions, 2) problems solved where no procedure exists, 3) unstructured

problems, do-able, 4) cost effectiveness when no human expertise exists, or is scarce.
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expensive or not readily accessible” (p. 9). However, expen sysiems are limited in that
they "...do poorly when analogy, intuition, common sense or mathematical applications are
needed” (p. 9).

Expent systems have been used in educational activities such as “finding and prescribing
remedies for malfunctions..., designing actions and strategies..., [and) diagnosing and
advising student behaviors/needs” (Lippert, 1988, p. 9). The current interest in the use of
expert sysiems in self-instruction appears to be motivaied by the potential for expert
systems to provide support to users. This support may take several forms. First, expert
systems may support student use of the expert system by providing personalized feedback
as 10 the accuracy of student response on exercises. Second, based upon these responses.
the expert sysiem may then refer students to additional readings, follow-up exercises, or
introduce the next module. Perhaps the greatest potential for student support using exper
systems technology is the assessment capability of such systems. The assessment
capability of expert systems could potentially transform student assessment into a more
proactive, interactive, and continuous element within a self-instructional system.

These systems could potentially conduct an initial educational assessment on each user.
This data would then be used 10 answer such questions as: (1) Where should instruction
begin for this particular student ?; (2) Which readings or exercises will help fill the gaps in
this sudent’s knowledge base as evidenced by current performance ?; and (3) Based on
current student performance, what is the next step -- further instruction, additional
exercises, or supplementary readings?
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Individual Learning System

Afver reviewing the studies included in this system, the researcher concluded that the key
feature of instruction in the individual leaming sysiem is the individual student. In this

learning system, it appears that the specific condidons of the leamer (i.c., aptitude. interest.

learning rate, style of leaming) drive the leaming process.

Self-instructional strategies in this system include:
- independent study,
- individualized instruction, and
- programmed instruction.

Individualized § .

The concept individualized instruction has been defined in many different ways. “In the
1960s and early 1970s the term individualized instruction became associated with the
promise of programmed leaming “(Further Education Unit,1989, p. 3). Currendy
definitions for individualized instruction range from "...a process by which the student
proceeds at his/her own rate through a prescribed set of materials to reach predetermined
goals, to a process in which the student is free to select his/her own means of achieving
self-designed objectives " (Dubsky, 1985, p. 28). In this study, individualized instruction
is defined as “the tailoring of instruction...to meet the needs of the individual learner rather
than the leaming group as a whole” (Percival and Ellington, 1988, p. 203).

Individualized instruction has been categorized by this researcher as a subset of the self-
instructional system, individual learning. This system also includes the self-instructional
strategies independent study and programmed instruction. The researcher, therefore,
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wanted a definition for individualized instruction which would not include the strategies
independent study and programmed instruction.

Erogrammed Inatnuction

Programmed instruction is defined as “a general term for instruction or learning that takes
place in a sysiematic, highly-structured manner, generally, in a step-by-step fashion with
feedback taking place between steps” (Ellington and Harris, 1986, p. 133). Programmed
instruction, according to Lumsdaine and Glaser (1960), "...represent some form of
variation on what can be called the tutorial or Socratic method of teaching” (p. S) .
Programmed instruction has the following three important properties (Lumsdaine and
Glaser, 1960, p. 6):

- "...continuous active student response is required, providing explicit practice and

testing of each step of what is to be leamed...”;

- "...a basis is provided for informing the student with minimal delay whether each

response he makes is cocrect leading him directly or indirectly to correction of his

errors..."; and

- "...the students proceed on an individual basis at his own rate.”

In programmed instruction, the teaching materials play a major role in the leaming process.
According to Unwin and McAleese (1978), “[sleveral machines were constructed with the
purpose of giving individual leamers step-by-step self-paced reinforcement” (p. 637) .
Unwin and McAleese (1978) further stase that these machines were designed to ensure that:

- items were individually presented, |

- the leamer could move only after making a response,

- the leamer is given the correct answer after making his/her response, and

- the leamer follows the leaming plan prescribed by the author of the lesson.
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Advocates of leaming machines suggest that these machines have some attractive features
10 users - “...people enjoy pressing buttons and the bulk of what has to0 be learned can be
hidden so that leamers do not feel that the size of the task is beyond them” (Unwin &
McAleese, 1978, p. 637).

Proponents of programmed instruction suggest that this strasegy is a valued self-
instructional strategy because it "...cnables the student to work individually at a rate which
will enable him 10 acquire maximum knowledge within the limitations of his nawral
endowments” (Dukeshire, 1966, p. 18). Critics, however, report that programmed
instruction has a major disadvantage: "[pjrogrammed material moves at a very slow pace.
but it does allow the student t0 learn by himself at a rate which will permit him to absorb all
the knowledge set forth in the material” (Dukeshire, 1966, p. 40).

Independent Study

Independent study is "an activity in which pupils, carrying on their studies without the
requirement of formal classes, consult periodically with one or more staff members for
direction and assistance and, frequently, work towards the completion of individual study
projects” (Glossary of Educational Techaology Terms. p. 57). According wo Hein (1979),
independent study requires two conditions : "the placement of responsibility and the
selection of methodology "(p. | 1). The weacher plays a major role in independent
instruction . The student is given the responsibility of selecting from among several
leaming options for those options which match his/her leaming style and which will help
him achieve the specified educational objectives (Hein, 1979). In this system the teacher
plays a more supportive role; "...the teacher uses herself to create an atmosphere conducive
to leaming, provides direction, acts as a resource, crystallizes important principles and
helps students make generalizations " (Hein, 1979, p. 12).
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Independent study is a self-instructional strategy designed o provide the structural
framework within which a student will work in the completion of a course of study. It is
assumed that this goal is accomplished either in the absence of a teacher or with limited
intervention of a teacher . The materials themselves assume the responsibility for
structuring leaming rather than the live ieacher assuming this responsibility as is the case in
more traditional strategies, such as lecture or discussion strategies .

Distance Learning System

The key feature of instruction in the distance leaming system is the distance that separates
the learner from the instructor. The primary issue is the following: How shall we adjust
instruction 10 compensate for the physical separation of leamer and instructor ?
The self-instructional strategies in the distance leaming system include:

- distance education,

- correspondence study,

- home study,

-open education, and

-self-study.

Di Educa

The primary characterizing feature of the distance leaming system is the fact that the leamer
and the teacher are physically separated. Because of this, "(d]istant leamners are placed in a
unique situation in which neither fellow students nor teachers are present to clarify,
discuss, or provide feedback "(Gunawardena, 1988, p. 83).
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Stwudents who enroll in such courses are characterized as those students who "...find it
difficult 1o rave! 10 an institution of higher learning or...are constrained by factors related
10 the pressure of work or family "(Gunawardena,1988, p. 91). These students are further
characterized as those who “...prefer 10 work entirely at their own pace and privately and
are not willing to have to attend regular tutorials” and others "...who benefit from the
advaniages of both distance-study and face-to-face sessions “(Gunawardena, 1988, p. 91).
From the students’ perspective "...distance education denotes that the leamner is removed
from the physical presence of a teacher, whether or not he studies in private or as a member
of a group "(Nankwenya.l1978, p. 203).

The design of the material is a crucial factor in the distance educational strategy. “A
distance study course has the clear purpose of inducing the student to leamn by guiding him
or her throughout the material ~ (Gunawardena, 1988, p. 91). The use of the study guide
has been suggested as a means of achieving this purpose.(Gunawardena, 1988). A study
guide is especially recommended for use in systems which incorporate a multi-media
approach. The distance educational strategy has reportedly incorporated the use of open-
television broadcast, videocasseties, computers and cable television.

Many researchers have sought to determine which components or combination of
components students perceive as valuable in their pursuit of instruction. Gunawardena
(1988) conducted a survey of educators from 49 postsecondary institutions within the U.S.
This study included three institution types in the sample: two-year colleges, four-year
colleges, and consortia (specific groups of institutions responsible for professional
continuing education). Instruction was delivered through television, videocassette,
computer, radio, and correspondence text. These educators reported the most popular
media among students were television and videocassettes (i.e., two video technologies).
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Educators at two year colleges and consortia report the order of student preferences. as
follows:

1 - television,

2 - videocassettes, and

3 - computers.
Educators at four year colleges feel that students appreciate correspondence text as much as
welevision. Educators a1 postsecondary institutions perceive that swudents like electronic
media - television, videocassettes, computers and television/video conferencing - more than
the other media.

Open television broadcast has become a popular medium because it can provide access to a
large number of students; however, a major disadvantage is that this medium only permits
one-way communication. “Videocassettes are a very versatile distribution medium where
learners have access (0 videocassette recorders in their own homes, as they provide for
flexibility of use and student control over the medium "(Gunawardena, 1988, p. 107).
Computers have begun 10 be used as a means through which the teacher and student
communicate with each other. “Although two-way cable systems using fiber optics otfer
unique instructional possibilities, such links to student homes will not be possible in the
immediate future "(Gunawardena, 1988, p. 110).

Many students taking courses in distance leaming systems have experienced feelings of
isolation. In an effort to address this issue, courses in distance education focus on
providing adequate suppon services for its students. These support services may include

services such as the use of tutors, conferences, or seminars.
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In some distance education courses, tutors are assigned to work with students. Harris
(1975) conducted a study of 569 correspondence astors in Great Briin. The percentage
responses of the tutors to specific tasks are as follows:

(1) 1o contact students who are behind (66%);

(2) 1o give special anention 10 commendation and encouragement (90%):

(3) 10 interpret the course (90%); and

(4) 1o give special attention to those academically weak (60%).
Personal contact with tutors may be provided by the written word, telephone, recorded
sudiocassettes, and most recently, by the computer.

In other courses, group activities are planned for participants. Those students who require
face-10-face contact as a componen of distance education have options available to them
such as "...conferences, seminars, week-end schools, summer schools, holiday
workshops, and the like” (Lamacraft, 1975, p. 46).

Qpen Lcaming

The term open leaming is often associated with distance leaming. According to Wood. this
has occutred due to the removal of requirements concemning student attendance at
institutions providing open learning courses. Open leamning is viewed as "... a system
which removes administrative and educational constraints that imerfere with learning
opportunities "(Wood, 1988, p. 9).

Open leaming has three main features (Wood,1988): " (1)...based on the needs and
circumstances of individusl students...; (2)..solution orientated, aiming to identify
and overcome barriers 10 access and to learning on an individual basis; (3)...concemned
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with how people learn and with what is possible, appropriate or cost-effective for
people 10 leam in certain ways  (p. 11).

The open leaming strategy attempts to overcome barriers to access and leamning in many
different ways. First of all, “material and teachers are available on demand to allow flexible
timing and access” (Wood,1988. p. 11). Second. often current course offerings are
redesigned to produce courses which follow a non-traditional learning approach (Wood.
1988). For exampie, a course which is offered at a fixed location with fixed starting and
finishing dates may be revised 1o reflect a non-traditional leamning approach. Swdents
tasing the new course may have the flexibility 0 choose the place of instruction (e.g.. at
home), the method of instruction (e.g., individualized instruction), or the length of time for
inswuction (e.g., self-paced). Institutions which follow such an approach include: The
Open University (Great Britain), Nova Univessity (United States), and Holland College
(Canada).

In the open learning strategy. the educational materials play a crucial role. First. the
maserial should promote independent learning among students using the material.
"...[O}pen leaming units should be as free standing as possible and should act as triggers
to lead students to the kind of experience that is not only possible but also necessary if open
leaming is 10 achieve its full potential "(Wood, 1988, p. 40). Second, the open learning
strategy must be designed to provide assessment of student competency. According to
Wood, an opea learning strategy should "...be able to identify the particular competencies
of the student prior to starting a programme to ensure that new ground is covered “(p. 1 1).

Proponents of the open leaming strategy recognize the significance of providing both
counseling and twiorial support for students. Because of this trend, “...there has been a
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gradual shift from using the term gpen leaming to supporied self-study * (Fusther
Education Unit,1989, p. 3).

In its atempt to provide an almost endless number of educational possibilities, the open
leaming strategy may possess a serious flaw for some potential users. “The menu conld
become s0 vast and complex that a potential leamner could be frightened away before
sampling it "(Wood, 1988, p. 43).

Correspondence oc Home Study

Correspondence or home study instructional strategics are said to be related to distance
leaming sysiem. (Further Education Unit,1989, p. 3) states that "[cjorrespondence
colleges have been in existence for several decades and they pioneered the use of distance
learning. Harris (1975) further states that "[t]he expression ‘distance education’ has been
introduced on the educational scene to denote what has been popularly referred to as
correspondence education for a long time “(p. 203). Correspondence (home) study has
been used to address the issue of increasing student access despite limited human and
physical resources (West,1961).

Correspondence study has been described as a form of self-teaching . Self-teaching is
defined as "...the approach in which the students independently follow an instructional
packet...” (Segan,1980, p. 30). In correspondence study "...the student’s share of activity
is high and the instructor’s share is low..." (Nankwenya, 1975, p. 205). "...(Tlhe
instructor serves as a consultant to answer a question if it is initiated by the studem”
(Segan, 1980, p. 30).
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The weacher is a crucial element in correspondence study. According to Wood (1988),
"...in correspondence teaching it is the teacher who controls the learning process” (p. 12) .
However, the teacher’s significance is due to the part he or she plays in the development of
the maserials. Some say that 1w correspondence teacher has less control than a traditional
classroom teacher since he or she works “...in association with the writer of the lesson
notes, who has pre-determined many of the vital factors in the educational situation
“(Lamacraft, 1975, p. 46).

The design of instructional material is an important element in the correspondence study
strategy. "In at least the broadest sense, one purpose for using programmed
instruction...is to provide certain aspects of instruction to students in the absence of the
teacher responsible for the flow of that instruction ” (Green, 1967, p. 5).

There is some controversy about the impact of teacher intervention in the correspondence
study strategy. Green (1967) states that "[t}here is some evidence...that the presence of,
and interaction with, an on-the-spot teacher may not be so vital with adult leamers..." (p.
6).

Summary

Chapeer Two describes three self-instructional systems (computer leaming, individual
leaming, and distance leamning systems) and the self-instructional strategies commonly in
use within these sysiems. The main feature of instruction in the computer leaming system
is the computer. In this system of instruction, the learner must interact (almost exclusively)
with the computer in order 10 complete the leaming activity. The self-instructional
strategies in use in the computer leaming system included computer-assisted-instruction
and expert systems.
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The key feature of instruction in the individual leaming system is the individual student. In
this learning system, it appears that the specific conditions of the learner (eg.. aptitude.
interest, learning rate, style of learning) drive the learning process. The strategies in use in
the individual learning system included independent study, individualized instruction, and
programmed instruction.

The key feature of instruction in the distance learning system is the distance that separates
the learner from the instructor. The primary issue in this leaming system is: How shall we
compensaie for the physical separation between leamer and instrucior? The following five
strategies are included in the distance learning system: distance education, correspondence
study, home study, open education, and self-study.




CHAPTER THREE

Design of the Study

Introduction

Cooper ( 1982) reports that because researchers find it difficult to "...keep abreast of
primary data reports except within a few specializations...(they) rely heavily on integrative
research reviews to define the state of knowledge " (p. 291). An integrative review has
been defined as “...the synthesis of separate empirical findings into a coherent whole™
(Cooper.1982, p. 291). Jackson (1980) describes a good research review as one which
"...explore[s] the reasons for the differences in the results and determine(s] what the body
of research, taken as a whole, reveals and does not reveal about the topic ” (p. 439). In
addition, Cooper ( 1982) states that researchers “...should (a) describe all the operational
variations that were considered concept-relevant, and (b) report all variations in study
methods that were related to study outcomes” (p. 294) .

The reseasch literature on self-instruction is scattered among the specific literatures of self-
instructional methods or strategies, self-instructional programs or courses of study, and
self-instructional sysiems. The goal of this study is : (1) to analyze research findings
looking for similarities, differences, and conflicting information among the data about self-
insructional strategies; and (2) 10 suggest an idealized model of self-inswruction based upon
these findings. The Insegrative Review Research Method appears to be the most
appropriate research procedure to accomplish this goal. The procedures of this method are
explained in detail later in this chapeer.

41
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Broad Question
What factors reported in the research literature affect the effectiveness and efficiency
of self-instructional strategies and how do those factors relase?

This research question is an attempt to look actoss particular educational sysiems, such as
individual leaming, computer learning, and distance leaming systems, at factors identified
as having an impact on the efficiency or effectiveness of selecied self-instructional
strategies. Afer identifying factors which impact either the efficiency or effectiveness of
self-instructional strasegies, the rescarcher will then attempx to identify any relationships
which appear to exist between or among these factors.

Saecific Quesi

Question 1: How many distinct self-instructional strategies are there mentioned in
the literature, and how often are they mentioned?

Responses to this research question anempted to identify self-instructional strategies
reported in the literature about a single educational system, and to compare these reports
across educational systems.

Question 2: How do self-instructional strategies compare in terms of effectiveness
and efficiency?
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As mentioned eartier, researchers have conducted studies in which they compared the use
of strategies and techniques across educational systems. This research question seeks 0
compile the results of their findings.

Question 3: What effect does the manipulation of particular factors (variables) have
on self -instructional strategies?

Responses to this question identified factors or variables which impacted the effectiveness
or the efficiency of self-instructional strategies. Examples of such variables were:
teacherfeaching process, leaming environment, and leamer characteristics . Responses also
provided findings of the reported effects of these factors across various educational
sysiems.

Question 4: What system of educational support is necessary for effective
application of self-instructional strategies?

This research question addressed the issue of educational support - or specific resources -
- which may be an essential element in the success of a self-instructional strategy.

Question 5: What combination(s) of factors drawn from the literature on self-
instructional strasegies are supported for their inclusion in an idealized seif-
instructional sysiem?

This research question considered combinations of single factors which reportedly impact
the effectiveness and/or the efficiency of self-instructional strasegies in search of
relationships which appear to exist. The resulting combination(s) were evaluated for
possible inclusion in an idealized model of self-instruction.
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Rescarch Design

The researcher conducted an integrative review using the Integrative Review Research
Method. This research method required that the researcher analyze data collected from
existing research studies for the purpose of imegrating the findings.

This researcher followed a five-siep procedure ( Ault ,1989):

1. The researcher identified relevant research studies using several sources, including :
ERIC and Comprehensive Dissertation Abstracts databases: and other bibliographic
references included in individual joumal articles, reviews,books or monographs.
Combinations of several relevant descriptors guided the search for relevant studics.

2. Relevant studies were reviewed. These studies were coded minimally, in terms of
the following independent and dependent variables:
independent variables:
*leamer characteristics

3. For each of the identified varisbles, the researcher reporied its purported effect on
self- instructional systems. Furnthermore, the measures of effectiveness and
efficiency used in the individual studies were reported.
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4. The researcher summarized findings in terms of similarities and differences across
the many self-instructional systems.

S. The researcher drew conclusions from the study, and made recommendations for
future research. The procedures are operationalized in later sections of the chapter.

Arzas of the Literanxe Searched

The following broad areas of the literature were searched:
- leaming
- teaching strategics

Selection Procedures

Literanure Search Procedures

Bhase Ope. Firsy, using the Bibliographical Research Service (BRS) Information Retrieval
System, an on-line search was conducted of research studies in Dissenation Abstracts
Intematignal for the period 1950 - 1990. Sixteen descriptors were used in the search.
Each descriptor was paired with the descriptors gffectiveness or efficiency, for example,
programmed instruction and efficiency and effectiveness
efc.
‘The descriptors used in the search included:
1. programmed instruction



2. computer-assistcd-instruction
3. anificial intelligence

4.  expen systems

S. individualized instruction
6. correspondence study

7. discovery leaming

8. distance education

9. home study

10.  lifelong leaming

1 open education

12.  self-teaching

13 independent study

14 individual study

15. effectiveness

16. efficiency

Next, an on-line search was conducted of research studies included in ERIC (Educational
Resources Information Center). The dates for this search included 1966 (the beginning
date for the ERIC database sysiem) through June, 1990.

Fifteen descriptors were used in the search. Fifteen, rather than sixteen descriptors were
used because the descriptor "self-teaching” could only be searched using the descriptor
"independent study.” As in the previous search, each pair of descriptors included a single
self-instructional area, plus the variables efficiency or effectiveness.
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Ehase Two To begin Phase Two, the researcher further restricted the inclusion criteria by
using an additional pair of descriptors - postsecondary or adult(s).

A second on-line search was conducted of research studies in Dissenation Abstracts
Intemasional for the period 1950 - 1990. The following descriptors were used:

programsmed instruction

computer-assisted-instruction

€expert systems

individualized instruction

correspondence study

home study

discovery leaming

distance education

lifelong leamning

open education

seif-teaching
independent study
effectiveness
efficiency

adult
postsecondary

Next, using the ERIC System, a search was conducted combining each descriptor with
effectiveness, efficiency, adult, and postsecondary. Then, the researcher manually
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searched the compueer listing of studies from ERIC looking for studies which might have
appeared more than once. Duplicate studies were identified and only listed with one self-
instructional strategy. The instructional strategy that was the focus of the study determined
the self-instructional strategy with which the duplicate study was listed.

Phase Three. During Phase Three of the search for potentially relevant studies, the
researcher reviewed either the titles of studies or the abstracts of studies selected during
Phase Two. Only studies which met one or more of the following criteria were selected for
further review:

l. studies which compared two or more self-instructional strategies:

2 studies which compared two or more self-insguctional systems:

3. studies which investigated the impact of a single self-instructional strategy:

4 studies which investigated the impact of a single self-instructional system:

5 studies which compared a self-instructional strategy against a traditional

strategy; and
6. studies in which self-insaructional strategies are combined with other

strategies.
Coding Procedures

Initially, each selected study was coded in terms of one or more of the following eight
variables:
leamner chanacieristic: This variable was used to collect identifying information
about the subjects involved in the study. This data would include such things as
age, sex of subjects, or any other special distinguishing feature, such as the fact that
subjects were remedial students.
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content area: This variable includes such information as subject matter, or leaming
task to be evaluated.

effects: This variable included information concemning the results of the study, both
expected and unexpected results.

self-instuctional sirategy: This variable was used to identify the specific self-
instructional strategy (strategies) used in the study.

leaming environmens: This variable was used to record information about the
nature of the educational setting in the study. This data included such information
as the presence or absence of a wtor; the physical location of the educational
activity, such as in the student’s home; and study deterrents and facilitators.

effectiveness: Here information was collected conceming the specific measures
used to0 gage the degree 0 which the self-instructional strategy achieved a desired
goal, such as increasing student achievement.

efficiency: This variable<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>