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Preface

.. I firmly believe that the future of educational tech-
nology is now in the hands of the thinkers. What is
needed is a handful of experienced people, who have
thought widely and deeply, and who are literally ob-
sessed by the problems posed. These people must have
the ability to analyze and synthesize, and, in effect, to
invent whole new conceptual frameworks. If they do not
have this latter ability, they will be soon reduced merely
to improving what is.

I think this radical rethinking is both a lonely and a
high-risk activity. (Lewis, in Hawkridge, 1976, pg. 27;
italics added)

The Association for Educational Communications and Tech-
nology shares this belief, and consequently has, for the past six
years, engaged in the lonely and high-risk activity of attempting
to define educational technology as a theory, a field, and a
profession, and to identify and define terms used in educational
technology.

This document, The Definition of Educational Technology,
and the document Educational Technology: A Glossary of
Terms, are the result of that activity.

OFFICIAL ENIvIRSEMENT
By a unarm us vote of the Executive Committee for its

Board of Directors, the Association for Educational Communi-

lo
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cations and Technology endorses this definition of educal anal
technology as its official definition.

The Association is committed to a continuous rtevaluat on of
the Definition, and to revising and republishing it within five
years, to reflect changing concept'', ter minolog and definitions
in the growing field and professi,)n of educational technology.

NEW CONCEPTUAL FRAMEWORK

In its activity of defining educational technologN, the A,;:-.L--
iation did invent a whole new conceptual framework It
based the definition on the framework of the concept of edt:
tional technology and on a model called the Domain of Edo
tional Technology. This framework was chosen because :t w,s
seen as being: (a) integrative, rather than delimiting, in ori--
tation; (b) present and futur. rather than merely present,
oriented; (c) process, as well as product, orien:ed; (el) theo-
retically, rather than "job" based, and (e) consistent with the
current and future state of society and education. (The specific
assumptions and concepts underlying the definition and its
framework are presented in Chapter IV.

The Association recognizes that the framework p:eseitted
here is new, and thus may be initially strange. uncon-Aartable,
and perhaps even threatening, to some readei.,. SOr11,2 readers
may initially prefer other existing conceptual frameworks to the
one presented here.

However, the Association believes that:
(a) this is the best conceptual framework available at this

time for defining educational technology.
this conceptual framework can be easily understood and
applied by its members; and,

(c) other conceptual frameworks can, wi7h !oJ.e analysis,
be seen to fit within the conceptual trarnn, -rk offered
here.

OTHER EXISTING FRAMEWORKS

The Association recognizes thi.t eft' due, it present, several
other sets of conceptual frameworks ar z. prevalent among
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people involved in some way in educational technology.
These concepts include -audiovisual instruction," "educa-

tional media," "learning resources," and "educational commu-
nications."

It is the belief of the Association that while these are all did
approaches to looking at what we do, "educational technology--
is more inclusive and integrative than these other approaches.
However, these approaches and those who honesty hold them
are to be respected.

It is also the belief of the Association that people who hold
these concepts and frameworks will see, as they read this
Definition, that they are a part of the total, systematic,
integrative concept of educational technology as used here. This
notion is especially addressed and further explained in Chapter
X, p. 135. In this definition statement, the reader who is unsure
about how his/her concept and framework fit into the one used
in this Definition should pay careful attention to this section,
reading it to answer the question, "How do I, and my concepts
and beliefs, fit into the one used here?"

SUMMARY

As a result of 14 years of work, the Association has develop-
ed and officially endorsed a definition of educational technol-
ogy. It is based on a new conceptual framework which the
Association believes is the best available at this time for defihing
the theory, field, and profession of educational technology.

It recognizes that other theoretical frameworks do exist, and
that these are valid, but that they are part of the more inclusive
theoretical framework of educational technology used in this
definition.

Terms not defined within the definition statement are
defined in Appendix A, Theory.

Definitions of terms related to educational technology are
included in the publication Educational Technology: A Glos-
sary of Terms. I

The Association offers this Definition and Glossary, then, as

12
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its current position based on the most accurate and complete
knowlede currently available. It is committed, however, to a
continuous reevaluation of the Definition, and to revising and
republishing it to reflect changing concepts, terminology
and definitions in the growing field and profession of educa-
tional technology.

A document of this magnitude can only be produced as the
result of the dedication and effort of the persons who formed
the committee and of its chairperson, Ken Silber. Without their
energies, skill, perserverance, and willingness to risk stating their
perceptions of the field in this format we could not have
offered this document. Whether or not we all agree with the
statements presented here, they will provide a benchmark and a
point of dialogue for further development of the field which
seeks to provide effective learning experiences.

Portland, Oregon
July 14, 1976

Richard Gilkey, President
Association for Educational

Communications and Technology

1The definition statement and a glossary of terms related to the
deVelopment and production of learning resources were originally pub-
lished as one document, Educational Technology: Definition and Glossary
of Terms, Volume I (1977). The Glossary has since been expanded to
include those terms related to the management of learning resources, and
published in its completion as a separate document entitled Educational
Technology: A Glossary of Terms (1979).

xi, 13
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Any attempts at definition and terminology are undergirded
by a philosophy of and assumptions about ham° sapiens. For it
is humans who conceptualize, organize, and plan. James Finn
often referred to Bode, saying "The nature of instruction
depends on assumptions about the nature of mind ... and
man."

As peoplehumankindengage in their continual search for
truth they think, they organize, they structure their world
making the real world to the likeness of their thoughts. Thus
this definition is another step, another conceptualization built
on the world of those who went before, It represents a point in
time, a today based on yesterday and looking toward tomor-
row.

Since this growth process is continual, Finn's (1963) insights
about definition and terminology are as valid today as they
were a decade ago. In his foreword to DAVI's monograph
(Ely, 1963) on definition and terminology Finn said

The subject matter presented heredefinition and
terminology in the rapidly growing and swiftly changing
field of instructional technologycertainly fits the re-
quirement of importance. And insofar as terminology
can be borrowed or created and agreed upon, it can
bring much needed stability to the field.

XV

14
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FOREWORD

A field, as George Gerbner has so often pointed out,
is not the same thing as a discipline in the world of the
intellect. The audiovisual field, like many other fields
including public administration, embraces portions of
concepts, skills, and procedures from a number of aca-
demic disciplines and also from other applied fields and
welds them into new applications. In this process, other
elementsnotably, the beginnings of one or more new
disciplines and a great deal of artare created. Thus,
civil engineering is more than the strength of materiais,
more than theories of molecular resonance; though it
must use these, it must also create elements of its own if
real bridges of lasting beauty are to be made to cross real
rivers.

In the academic disciplineschemistry, literary
criticism, or urban sociologydefinition and terminol-
ogy is a difficult enough problem. These days, all aca-
demic disciplines are in a great struggle to become
sciences with physics as the model. Without comment-
ing on the possible inadvisability of this drive by all
fields of knowledge to emulate a system for study of
the physical universe, the fact still remains that in any
science an agreed-upon universe of discourse is the
sine qua non. The ideal science or academic discipline
is one in which all workers understand perfectly all of
the terms in the special language of the science or
disciplinea language in which all neophytes or appren-
tices must be inducted until they, too, reach full under-
standing. Because models created of the real world
rarely, if ever, precisely resemble that world, even the
utmost reaches of the "hardest" sciences have never
really attained this ideal of a totally agreed-upon uni-
verse of discourse.

The problem of an applied field with reference to
definition and terminology is infinitely more difficult
than the same problem in a narrow and precise disci-
pline. An applied field, by its very nature, draws upon so
many sources for its sustenance that the problem of
definition and terminology is compounded many times.
If the biophysicists do not totally agree in their field,
what about the public health people who must apply
findings from varied disciplines?

xvi
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Further, it can be argued that an applied field is sub-
ject to the winds of change that may mcium to hurricane
force and speed. The explosion of knowledge causes the
narrowest discipline to change with great rapidity. A
human profession making use of several disciplines thus
has to live with multiplying change.

At bottom, the problem is even more complicated.
Writers on science and even eminent scientists in recent
years have created and maintained a myth that there is
a one to one relationship between a science and any
applied field depending upon that science. That is,
scientists advance nw 'theories or discover new facts or
processes about some aspect of the -.4mId, and engineers
then apply these theerie3, facts, or 5SC5 directly as
handed down. In education, for example, there is talk
abo.:t the science of learning and the art of teaching or
the technology of instruction.

It is true that in the last 50 years, as the industrial
revolution has given way to the scientific revolution, we
have increasingly relied upon the scientist as discoverer
and understander and upon the practitioner as direct
applier without change or question. Their relationship,
however, is still far from one to one. The practitioner=
be he doctor, engineer, public administrator, or audio-
visual director--still adds much to the revolutionary
process: Call it invention, technology, art, or a little of
all three.

The professional who has to do something in this
world further complicates the problem of language,
definition, and terminology because he adds terms,
concepts and ideas to those selected from the support-
ing disciplines (pp. iv-vi).

AECT's Task Force on Definition and Terminology has the
responsibility for giving both structure and sense to the applica-
tion of technology to education. Applying technology necessar-
ily affects all parts of the educational enterprise. Finn recogni-
ed the scope of this impact:

It follows, then, that definition and terminology in
the expanded audiovisual fieldinstructional technol-
ogy, if you willis of crucial importance to the educa-

xvii
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tional community as a whole. Does the school superin-
tendent, for example, know what the language labora-
tory that he has just asked for bids on really is? Does he
use program in its television sense or its teaching ma-
chine or computer sense? (p. vii)

How does instructional design relate to instructional develop-
ment and how do both relate to curriculum planning? Do sum-
mative and formative evaluation differ in respect to time or
procedures or both? The need for standard terms and defini-
tions has expandednot diminishedin past years.

This definition is not offered casually. It has been 14 years in
the making. It is the product of peoplepractitioners in educa-
tional technology, Recognizing what is encompassed within the
field of educational technology, they represent and have drawn
from a wide range of educational specialities. As a product of
people at a point in time, the definitions and technology will
change and evolve as time goes on. Such changes are welcomed,
not discouraged. AECT's Task Force on Definition and Termi-
nology encourages those involved in any phase of educational
technology to make themselves heard, to offer comments and
ideas, to contribute to an ongoing revision process. Future
editions can only be strengthened by the collective input of
you, the practitioners in educational technology. Tomorrow is
youbecome it.

Rochester, New York Clint Wallington
January 1,1977

17
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C RAFTER I

The Definition of
Educational Tecnnalogy:

A Summary

A concept as complex as educational technology requires an
equally complex definition. The following definitionall 16
partsare meant to be taken as a whole; none alone constitutes
an adequate definition of educational technology.

1. Educational technology is a complex, integrated process
involving people, procedures, ideas, devices, and organization,
for analyzing problems and devising, implementing, evaluating,
and managing solutions to those problems, involved in all as-
pects of human learning. In educational technology, the solu-
tions to problems take the form of all the Learning Resources
that are designed and/or selected and/or utilized to bring about
learning; these resources are identified as Messages, People,
Materials, Devices, Techniques, and Settings. The processes for
analyzing problems, and devising, implementing and evaluating
solutions are identified by the Educational Development Func-
tions of Research-Theory, Design, Production, Evaluation-Se-
lection, Logistics, Utilization, and Utilization-Dissemination.
The processes of directing or coordinating one or more of these
functions are identified by the Educational Management Func-
tions of Organization Management and Personnel Management.
The relationships among these elements are shown by the
Domain of Educational Technology Model:
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Educational Educational
Management Development Learning
Functions Functions Resources

Organization Research - Theory Message
Management Design People

Production Materials
Personnel Evaluation- Devices .earner
Management Selection Techniques

Logistics Settings
Utilization
(Utilization/

Dissemination)

Figure 1.1
DOMAIN OF EDUCATIONAL TECHNOLOGY

The definitions of the elements in the Domain of Educational
Technology are given in Tables 1.1, 1.2, and 1.3.

Educational technology is a theory about how problems in
human learning are identified and solved.

Educational technology is a field involved in applying a
complex, integrated process to analyze and solve problems in
human learning.

Educational technology is a profession made up of an orga-
nized effort to implement the theory, intellectual technique,
and practical application of educational technology.

2. Educational technology is often confused with techno-
logy in education."

Technology in education is the application of technology to
any of those processes involved in operating the institutions
which house the educational enterprise. It includes the applica-
tion of technology to food, health, finance, scheduling, grade
reporting, and other processes whi..11 support education within
institutions. Technology in education is not the same as educa-
tional technology.

3. Educational technology is often confused with "instruc-
tional technology."
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SUMMARY 3

Instructional technology is a sub-set of educational technolo-
gy, based on the concept that instruction is a sub set of educa-
tion. Instructional technology is a complex, integrated process
involving people, procedures, ideas, devices, and organization,
for analyzing problems, and devising, implementing, evaluating
and managing solutions to those problems, in situations in
which learning is purposive and controlled. In instructional
technology, the solutions to problems take the form of Instruc-
tional System Components which are prestructured in design or
selection, and in utilization, and are combined into complete
instructional systems; these components are identified as Mes-
sages, People, Materials, Devices, Techniques, and Settings. The
processes for analyzing problems and devising, implementing,
and evaluating solutions are identified by the Instructional
Development Functions of Research-Theory, Design, Produc-
tion, Evaluation-Selection, Utilization, and Utilization-Dis-
semination. The process of directing or coordinating one or
more of these functions are identified by the Instructional
Management Functions of Organization Management and
Personnel Management. The relationships among these elements
are shown by the Domain of Instructional Technology Model:

Instructional
Management
Functions

Instructional
Development
Functions

Instructional
System
Components

Organization Research-Theory Message
Management Design People

Production Materials
Personnel Evaluation- Devices Learner
Management Selection Techniques

Logistics Settings
Utilization
(Utilization/

Dissemination

Figure 1.2
DOMAIN OF INSTRUCTIONAL TECHNOLOGY

1
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4 SUMMARY

The definitions of the elements in the Domain of Instructional
Technology are given in Tables 1.1, L2, and 1.3.

Thus, all of instructional technology fits within the parame-ters of educational technology, while all of educational techno-logy does not fit within the parameters of instructional techno-logy. If instructional technology is in operation, then of neces-
sity, so is educational technology; the reverse is not necessarilytrue. In educational technology, the Development and Manage-
ment Functions are more inclusive because they apply to more
Learning Resources than just Instructional System Compo-nentsthey include all resources that can be used to facilitate
learning.

4. The definition of educational technology constitutes a
Theory because it meets the criteria of: existence of a phenom-
enon, explanation, summarizing, orientation, systematizing, gap
identification, generating strategies for research, prediction, and
a principle or set of principles.

S. Educational technology has a unique Intellectual Tech-
niquean approach to solving problems. Each development and
management function has an individual technique associated
with it. However, the intellectual technique of educational
technology is more than the sum of these parts. It involves the
systematic integration of the individual technologies of these
functions, and their interrelationships, into a complex, integrat-
ed process to analyze whole problems and create new solutions.
It produces a synergistic effect, yielding outcomes not totally
predictable based on the individual elements operating in isola-tion. This indigenous intellectual technique is unique to educa-
tional technology; no other existing field uses it.

6. Educational technology has practical applications. The
existence of resources for learning, and the performance of the
development and management functions, constitute the most
basic and explicit evidence of this practical application. In
addition, the application of educational technology affects the
organizational structure of education because: (1) it moves the
impact of educational technology to the curriculum strategy(and perhaps determination) level; (2) it permits four types of
educational patternspeople resources alone, other resources

22
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used by (and controlled by) people, people in shared responsi-
bility with other resources (combined into educational systems
using mediated instruction), other resources (mediated instruc-
tion) alone; (3) it makes possible the existence of alternative
institutional forms for facilitating learning, and can serve all
these types of alternative institutions. These applications have
significant impact on the specific processes of education: they
change the techniques of doing, and the people who do, content
determination (including standardization, choice, quantity, and
quality), design, production, and evaluation of instruction, and
interaction with, and assessment of, learners. The result leads to
a drastic change in the role of school systems and the individual
teacher.

7. Educational technology has guidelines for training and
certification. There is a competency-based framework for train-
ing people who perform tasks in educational technology. The
framework is based on groupings of tasks from various func-
tions within the domains of educational and instructional
technology. The groupings reflect specialties within the field as
well as levels of performance within the specialty area. The
specialties are: (1) instructional program development, (2)
media product development, and (3) media management. The
three levels of task complexity are aide, technician, and special-
ist. AECT currently has guidelines for training programs for,
and certification of, technicians and specialists in each of the
three specialty areas, and is developing procedures for the
implementation of those guidelines.

8. Educational technology has pro,. isions for the develop-
ment and implementation of leadership. Leadership within the
profession is carried out through various leadership conferences
and internship programs. In addition, educational technology
fulfills a leadership function in the field of education through
participation in joint groups, grants, and publications.

9. Educational technology has an association and profession-
al communications. There is at least one professional association
directly concerned with educational technologythe Associa-
tion for Educational Communications and Technology. In addi-
tion to facilitating communication among members through its

23
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annual convention and three periodic publications, it serves to
develop and implement the standards and ethics, leadership, and
training and certification characteristics of the profession.

10. Educational technology acknowledges itself as a profes-
sion through its professional association and the activites it
performs.

11. Educational technology operates within the larger
context of society. It advocates being a concerned profession=
concerned about the uses to which its techniques and applica-
tions are being put. Further, as a profession, it has taken stands
in favor of intellectual freedom, in favor of affirmative action,
against stereotyping in materials, and in favor of enlisting tech-
nology in support of humane and life-fulfilling ends.

12. Educational technology operates within the total field of
education. In its relationship to other professions also involved
in the field it advocates a coequal and cooperative relationship
among these professions,

13. Since the definition presented here meets all the criteria
for the existence of a theory (preceding items 1-4), educational
technology is a theory about how problems in human learning
are identified and solved. Since the definition meets all the
criteria for the existence of a field (preceding items 1-6), educa-
tional technology is a field involved in applying a complex,
integrated process to analyze and solve problems in human
learning. Since the definition meets all the criteria for the exis-
tence of a profession (preceding items 1-12), educational tech-
nology is a profession made up of an organized effort to im-
plement the theory, intellectual technique, and practical appli-
cation of educational technology. The definitions of educa-
tional technology as a theory, a field, and a profession are
congruentwith each being derived directly from the one which
precedes it.

14. Persons are members of the field of educational tech-
nology if they perform activities that fall within the Domain of
Educational Technology, based on the theoretical framework
of, and employing the intellectual technique of, educational
technology.
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15. Persons are members of the profession of educational
technology if they already meet the criteria for operating within
the field; spend a majority of their time performing one or more
of the Domain of Educational Technology functions; subscribe
to the standards and ethics of the profession; and have the train-
ing and certification required by the profession; are involved in
developing their own leadership abilities; are members of the
association and participate in its communications through read-
ing its journals and attending its meetings; acknowledge them-
selves as members of the profession; are concerned profession-
alsexamining the ends to which their skills are put and accept-
ing those values set forth by the profession; and relate to other
professionals on a coequal and cooperative basis. These people
may be called "educational technologists."

16. "The concept of instructional or educational technology
is totally integrative. It provides a common ground for all
professionals, no matter in what aspect of the field they are
working. It permits the rational development and integration of
new devices, materials, and methods as they come along. The
concept is so completely viable that it will not only provide new
status for our group, but will, for the first time, threaten the
status of others" (Finn, 1965, p. 193).

"The educational future will belong to those who can grasp
the significance of [ educational and I instructional technology"
(Finn, 1964a, p. 26).
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Table 1.1
Learning Resources /Instructional System Components

Learning Resources (for Educational Technology)all of the
resources (data, people, and things) which may be used by the
learner in isolation or in combination, usually in an informal
manner, to facilitate learning; they include Messages, People,
Materials, Devices, Techniques, and Settings. There are two
types: (a) resources by designthose resources which have been
specifically developed as "instructional system components" in
order to facilitate purposive, formal learning, and (b) resources
by utilizationthose resources which have not specifically been
designed for instruction but which can be discovered, applied,
and used for learning purposes.

Instructional System components 0,50 (for Instructional
Technology)those learning resources which are prestructured
in design or -lection and utilization, and combined into
complete insti octional systems, to bring about purposive and
controlled learning.

Resource or
Component Definition Exarn.Ies

Message Information to be trans-
mined by the other corn-
poncnts; takes the form
of ideas, facts, meanings,
data.

Any subject matter/con-
tent, e.g., the history of
the Greeks; Ohm's Law;
World Series results; the
parliamentary system of
government; conjugation
of the verb "to be."

People Persons who are acting to
store and/or transmit
Messages.

Teacher; student; actor;
speaker.
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I Resource or
Component Definition

SUMMARY 9

Examples

Material Items (traditionally call-
ed media or software)
which usually store Mes-
sages for transmission by
devices; sometimes self-
displaying.

j Overhead transparency;
I slide; filmstrip; 16mm
i motion picture; 8mm
I motion picture; video-

tape; record; audiotape;
programed instruction
materials; computer-

',.,c1 instruction pro-
gram; book; journal.

Device Items (traditionally call-
I

( ed hardware) which
transmit Messages stored
on Materials.

Overhead projector; slide
lrojector; filmstrip pro-
jector; 16mm film pro-
jector; 8rnm film projec-
tor; videotape record-
er; television set; record
player; radio; tape re-
corder; dial access infor-
mation retrieval system
console; teaching ma-
chine; talking typewriter;
computer output devices.

Technique Routine procedures or
precast molds for using
Materials, Devices, Set-
tings, and People to
tranSrnit Messages.

Computer-assisted in-
struction; programed
instruction; simulation;
gaming; discovery; inqui-
ry; field trip; team teach-
ing; individualized in-
struction; self.instruc-
tion; group instruction;
lecture; discussion.

Setting The environment in
which the Messages are
received.

Physical: school building;
instructional materials
center; library; studio;
classroom; auditorium.
Environmental: lighting;
heating; acoustics.

27
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Table 1,2
Educational/Instructional Development Functions

Functions which have as their purpose analyzing problems, and
devising, implementing, and evaluating the Learning Resources/
Instructional System Components solutions to these problems.

Function Definition Examples

Research-
Theory

Purpose: To generate and test
knowledge (theory and
research methodology)
related to the functions,
Learning Resources and
Instructional System
Components and learn-
ers.

To conceptualize theo-
retical models.

To conduct research pro-
jeers.

To analyze research data.

Outcome: Knowledge which can act
as an input to the other
functions.

To generate new ideas.
To test validity of model.
To test hypotheses.

Activity: Seeking information,
ending it, analyzing it,

synthesizing it, testing it,
analyzing test resu ..

Reads proposal.
Compares model with
known data.

Formulates specific hy-
potheses_

Design

Purpose: To translate general theo-
retical knowledge into
specifications for Learn-
ing Resources or Instruc-
tional System Compo-
nents.

To design programed in-
struction materials.

To develop instructional
modules for individual-
ized instruction.

To design equipment
systems.

28
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Educational/Instructional Development Functions

Function Definition Examples

Outcome- Specifications for pro-
duction of Learning Re-
sources and Instructional
System Components, re-
gardless of format or
resource.

To write general objec-
fives_

To determine medium.
To describe technical

systems.

Activity:

I

Analyzing, synthesis-
ing, and writing objec-
tives, learner character-
istics, task analyses,
learning conditions, in-
structional events, spec-
ifications for Learning
Resources and lnstruc-
tional Systems Com-
ponents.

Analyzes objectives.
Synthesizes objectives/

sequence/content/
media.

Arranges materials in
sequence.

Proch,ction
Purpose: To translate _specifics-

tions for Learning Re-
sources or Instructional
Systems Components
into specific actual items.

To produce audiotapes.
To direct motion picture.
To write computer pro-
grams for computer.
assisted instruction.

Outco Specific products in the
form of test versions,
prototypes, or mass-pro-
duced versions.

To make slides into test
filmstrips.

To decide on music/
sound effects.

To match audio and
visuals,

Activity: Operating production
equipment, drawing, lay-
ing out, writing, building
products.

Mixes narration tape and
sound.

Sequences slides using
viewer.

Operates motion picture
camera.
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Educational/Instructional Development Functions

Function Definition Examples

Evaluation-
Selection
Purpose: To assess acceptability of

actual produced Learning
Resources or Instruc-
tional System Compo-
nents in terms of criteria
set by other functions,
and to develop models
for this assessment.

To pilot test prototype
instructional materials.

To preview and select
instructional materials_

To develop evaluation
models and techniques.

Outcomes: (a) Evaluation for Design:
effectiveness of Learn, A
Resources or Instructional
System Components in
meeting their objectives.
(b) Evaluation for Prod-
uction: acceptability of
items in meeting produc-
tion standards.
(c) Evaluation for Evalua-
tion: evaluation models.
(d) Evaluation for Selec-
tion: acceptability of
items for acquisition for
a specific purpose.
(e) Evaluation for Utiliz-
ation: acceptability of
items for meeting learn-
ing objectives in actual
use.

To identify problems
with materials.

To identify objectives
not met.

To insure acceptable
sound quality.

Activity: Analyzing quality in
terms of standards,

Observes students using
materials.

Analyzes possible uses of
materials.

Compares data and ob-
jectives.
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Educational/Instructional Development Functions

Function Definition Examples

Logistics
Purpose: To make Learning Re-

sources and Instruction-
al System Components
available for other func-
tions.

To have equipment ready
as needed.

To provide delivery
service.

To catalog materials.

Outcome: Ordered, stored, retrieved,
classified, catalogued, as-
sernbled, scheduled, dis-
tributed, operated, main-
tamed, and repaired
Learning Resources and
Instructional System
Components.

To cross-index materials.
To locate materials for

delivery.
To keep repair history.
To repair filmstrip proi-

ec tor.

Activity: Ordering, storing, retriev-
ing, classifying, cataloging,
assembling, scheduling,
distributing, operating,
maintaining, repairing
Learning Resources and
Instructional System
Components.

Threads movie projector.
Assigns media code from
list.

Plans new scheduling
system.

Utilization
Purpose: To bring learners into

contact with Learning
Resources and Instruc-
tional System Campo-
rents.

To help student use
learning activity.

To monitor individualiz-
ed and self-instruction.

To help student select
learning activities and
to meet objectives.

Outcome: Facilitation and assess-
ment of student learning

To analyze student learn-
ing style.

To present information.
To encourage interest in
learning activity.

31
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Educational/Instructional Development Functions

Function Definition Examples

Activity: Assigning, preparing
learner for, presenting,
assisting, and following
up Learning Resources
and Instructional System
Components; testing
learners.

Discusses with student.
Compares learning activ-
ities with learning style.

Compares pre- and post-
tests.

Utilization-
Dissemination
Purpose:

I

(A special subfunction
of Utilization.) To bring
learners into contact
with information about
educational technology_

To consult on materials
design and use.

To teach photography
course.

To explain individualized
instruction project.

To increase use of learn-
ing resources center
services by teachers.

Outcome: Dissemination of infor-
mation about education-
al technology.

To provide models for
designing instruction.

To improve use of med-
iated instruction by
teachers.

To answer questions
about individualized
instruction project.

To demonstrate projec-
tor.

To explain learning
resources center
services to teachers.

Activity: Taking in and giving out
information about
educational technology.

Defines learning re-
sources center services
available.

Writes professional
articles.

Views microteaching
lesson.

Role plays teacher using
mediated instruction.

32
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Table 13
Educational/Instructional Management Functions

Functions which have as their purpose the directing or control-
ling of one or more of the Educational/Instructional Develop-
ment Functions or of other Educational/Instructional Manage-
ment Functions to ensure their effective operation.

Function Definition Examples

Organiza
tionlMan-
agernent

Purpose: To determine, modify, or
execute the objectives,
philosophy, policy, struc-
tore, budget, internal and
external relationships,
and administrative pro-
cedures of an organiza-
tion performing one or
several of the Develop-
ment functions or the
Management functions,

To administer/direct pro-
ject which includes two
or more functions.

To monitor and change
operation of center.

To provide secretarial
services in an audio-
visual center.

Outcome: Policy, budget, plans, co-
ordinated activities, ad-
ministrative operations.

To prepare budget.
To identify organization

needs.

To ascertain jobs to be
done.

Activity: Defining, writing, and
carrying out procedures
leading to the outcomes.

Reviews purchase orders.
Designs new organiza-
tional model.

Analyzes problems in
project.
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Educational/Instructional Management Fun lions

Function Definition Examples

Personnel-
Manage-
merit

Purpose: To interact with and/or
to supervise the people
who perform activities
in the functions_

To supervise personnel in
graphics unit,

To improve comrnunica-
tions between techni
clans and artists.

To staff projects

0_ o -_ Interpersonal interaction,
discussion, supervision,
employment, and per
sonal development.

To evaluate work per-
formed_

To encourage discussion.
To supervise the repair-

person_

Activity: Discussing with and
speaking to other people.

Negotiates with person-
nel department,

Questions applicants.
Talks with new employ-

ees.
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CHAPTER H

ucational Tecnnology,
Theoretical Construct

Held, Profession

When we think of educational technology, we can think of it
in three different waysas a theoretical construct, as a field,
and as a profession. Consequently, when we define educational
technology, we can define it in these same three different ways.

Before stating a definition, then, it is prudent to analyze
each of these ways of looking at educational technology, to
decide which we are to define, and to set forth criteria by which
we can evaluate whether our definition actually defines educa-
tional technology in the desired ways.

THREE PERSPECTIVES OF EDUCATIONAL TECHNOLOGY
The first way we can think of educational technology is as a

theoretical constructan abstraction which includes sets of
ideas and principles about how education and instruction
should be carried out through the use of technology.

Second, we can think of educational technology as a field of
endeavorthe application of the theoretical ideas and principles
to solve actual problems in education and instruction. The field
includes the techniques used, the activities performed, the infor-
mation and resources used, and the clients served by practition-
ers in the field.
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Third, we can think of educational technology as a profes-
slona special group of practitioners who are organized, who
meet certain criteria, who have certain duties, and who combine
to structure a particular part of the field.

None of the foregoing perspectives is more correct or better
than the others. Each is a different way of thinking about the
same thing. Different people have different perspectives and
individuals' perspectives may change, depending upon what
they -do" in relation to educational technology_

DEFINING EDUCATIONAL TECHNOLOGY

Which of these three perspectives of educational technology
should be used as the basis for the definition?

Thinking of educational technology as a theoretical construct
provides the most substantial basis for a definition. We can
consider it in the abstract, analyzing, identifying, and defining
its elements and interrelationships, then synthesizing them into
a cohesive entity. Such a definition would be the most clear and
comprehensive definition which could be generated.

Most people, however, think of educational technology as

a field, and identify it not by its theory but rather by those
tangible elements they can observe. Those who work to apply
educational technology generally relate it to the jobs and the
activities they perform daily. To them it is not a theory but an
entity in which they exist. A definition of the field of educa-
tional technology would most closely fit the perceptions of
those who work within it.

A still smaller group of people think of educational technolo-
gy as a profession, and identify it by the special criteria for
professions. While these people are concerned with the jobs and
activities of the field, they are also concerned with the criteria
(such as training, belonging to an organization) which make
them "professionals- and which make educational technology
their "professional home." A definition of the profession of
educational technology would address itself more to the ques-
tion of "who is an educational technologist?"

To select any single viewpoint to the exclusion of the others
as the basis for the definition would limit both the scope and
utility of the definition_
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Therefore, the definition of educational technology present-
ed here will define educational technology from all three
perspectives. It will define educational technology as a theoret-
ical constructshowing the ideas and principles and how they
are synthesized into a cohesive entity; as a fieldshowing its
applications in and implications for the real world; and as a
professionidentifying the criteria for this special group within
the field.

Defining educational technology from all three perspectives is
not enough, however, for an adequate definition_ In addition,
the definition must directly relate these three viewpoints into
a coherent whole. To do this, it must make the definitions of
the theoretical construct, the field, and the profession congru-
ent. The definition must clearly show how the field derives
from, and relates to, the theoretical construct, and how the
profession derives from and relates to the field. Without such
congruence, the definition would be unusable.

REQUIREMENTS FOR THE DEFINITION

To achieve this congruence, and subsequent utility, it is

necessary to establish the criteria for defining a theoretical
construct, a field, and a professionrequirements which ensure
that the definitions interrelate. This is best done by beginning
with the most extensive list of requirementsthose for defining
a professionand then by identifying which of these require-
ments are necessary for defining the field, and then a theoret-
ical construct,

These requirements are best spelled out in the list of -Char-
acteristics of a Profession" first identified by Finn and later
modified by Finn, AECT, and Silber. They are:

an organized body of intellectual theory, constantly expand-
ing by research;

an intellectual technique;

an application of that technique to practical affairs;

a long period of training and certification;

a series of standards and a statement of ethics which is
enforced (Finn, 1953);

3
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the ability to exercise its own leadership (Finn, 1960a);
an associate Dn of members of the profession into a closely
knit group with a high quality of communications among
members (Finn, 1953);

acknowledgement as profession (Silber, 1974);

professional concern for responsible use of its work;

an established relationship with other professions (AE T,
1972).

The characteristics required for defining a theoretical con-
struct, a field, and a profession are identified in the following
sections, along with a more detailed explanation of each charac-
teristic.

DEFINING A THEORETICAL CONSTRUCT

To define educational technology as a theoretical construct,
only the first of the above characteristics is required: an organi-
zed body of intellectual theory, constantly expanding by
research. According to Finn (1953, p. 8);

... the most fundamental and most important characteristic... is
that the skills arc founded upon a body of intellectual theory and
research. Furthermore, this systematic theory is constantly being
expanded by research and thinking within the profession. As White.
head says, . the practice of a profession cannot be disjoined from
its theoretical understanding or vice versa The antithesis to a
profession is an avocation based on customary activities and modifi-
ed by the trial and error of individual practice. Such an avocation is
a Craft ...." (Smith et al., 1951, p. 557)

If the definition of educational technology is to meet this
requirement, it must meet the requirements for a theory.

Definition of Theory. The term "theory," while often used
colloquially as an antonym for the terms "practice" or "practi-
cal," has a precise meaning:

1. a general principle, supported by considerable data,
proposed as an explanation of a group of phenomena; a
statement of the relations believed to prevail in a compre-
hensive body of facts (English & English, 1958, p. 551),
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2, a principle or set of principles that explain a number
of related facts and predict new outcomes based on these
facts (Wheeler et al., 1975, p. 638)_

Characteristics of a Theory. Based on these definitions, and
other writings about theories (Klausmeier & Goodwin, 1966;
Heinich, 1970; Arnoult, 1972), the following characteristics of
a theory can be identified:

existence of a phenomenon there must be some extant
phenomenon not completely understood in terms of current
knowledge;

explanationa theory provides an explanation of why or how
the phenomenon occurs (as opposed to simple confirmation
of its existence);

summarizinga theory summarizes what is already known
about relationships among a large body of empirical informa-
tion, concepts, and generalizations;

orientationdefines and narrows the facts to be studied a5,
well as distinguishing relevant and irrelevant data;

systematizingprovides a scheme by which the relevant
phenomena, postulates, and laws are systematized, classified,
and interrelated;

gap identificationpoints out areas which are relevant but
which have been ignored or not resolved at the present as
well as identifying areas for future study;

generate strategies for researchprovides a basis for formula-
ting new hypotheses and carrying out further research based
on the explanation;

predictiongoes beyond empiricial data and what is known
to enable extrapolation and prediction of new facts and
hypotheses that are at present unknown.

If the definition demonstrates the existence of a phenome-
non that is not currently understood; explains, summarizes,
orients, systematizes, identifies gaps related to the phenome-
non; generates strategies for research about it; and makes
predictions about it; then the definition meets the requirements
for being a theory.
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DEFINING A FIELD
A field is a sphere of activity which "embraces portions of con-

cepts, skills, and procedures from a number of academic disciplines
and also from other applied fields and welds them into new appli-
cations." (Finn, 1963, p. iv-v, quoting Gerbner)

In order to meet the requirements for defining a field, the
definition of educational technology must meet: the require-
ments for defining educational technology as a theory; two
additional characteristics of a fieldintellectual techniques and
practical application, and the characteristic of uniqueness.

Intellectual Technique. An intellectual technique is the
approach used to solve problemsthe manner in which an
individual searches for solutions_ Gagne and Briggs (1975)
would call intellectual technique a cognitive strategy the
process that controls internal thinking processes and brings
them to bear in certain ways to solve problems. Intellectual
technique serves as the bridge between theory and practical
application.

Practical Application. Practical application involves making
thoughts, ideas, and processes operational. It results in tangible
products. For example, a person actually performing a scien-
tific experiment or carrying out the steps of the instructional
development process is making a practical application of intel-
lectual technique.

In addition, practical application indicates how the intellec-
tual technique is to be put into operation in the context of the
organizational structures and institutions in which the field
operates.

Uniqueness. Since the definition above indicates that a field
welds intellectual techniques a practical applications into new
applications, the intellectual technique and practical application
identified by the definition must be unique to the field. They
must be characteristics found in no other field. If the definition
leads to a unique intellectual technique and unique practical
applications, then the field it defines can be said to be unique.

Thus, the definition of educational technology as a field must
first define it as a theoretical construct, then identify an Intel-
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lectual technique and a practical application, and demonstrate
that these are unique to the field of educational technology.

DEFINING A PROFESSION

To define educational technology as a profession, the require-
ments for defining a theoretical construct and a field must
first be met. Then the definition must meet all the other charac-
teristics of a profession.

Training and Certification. Periods of long training are need-
ed to develop specialists and technicians in the profession.
There must be some specification of "the nature of the training
either through state regulation of some sort or through a system
of accrediting training institutions . [Training includes] The
nature and content of professional education . certification
standards, admission standards and practices, and placement."
(Finn, 1953, pp. 9, 10)

Standards and Ethics. Statements of ethics indicate how
members of the profession should behave. Sets of standards
specify guidelines for the materials, devices, and facilities used
by people in the profession. "However, the publication of codes
of ethics and manuals of standards in itself guarantees nothing.
Professionalization occurs when enforcement is possible and
vigorous." (Finn, 1953, p. 12)

Leadership. Leadership is necessary to "seize the present and
bend the future to proper ends." However, to avoid the circum-
stance that "many of the recent innovations that are giving us
headaches today have been forced upon us from the outside,"
this leadership must come from within the profession. To exer-
cise its own leadership, the profession must "know our own
posture ... where we want to go and why." (Finn, 1960a,
p. 224)

Association and Communication. A strong organization of
people in the profession is needed in order to develop and
implement the other characteristicsespecially standards and
ethics, leadership, and training. It is the existence of a strong
association which makes possible the "vigorous enforcement"
of practices, standards, and ethics.
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It is also needed to facilitate communication among members
of the profession, communication which "is carried on by meet-
ings, journals of high quality, consultations, and other means."
(Finn, 1953, p. 8)

Acknowledgement as a Profession. The members of a profes-
sion must believe that there is a profession and that they are
members of it. The existence of a profession cannot be manda-
ted or thrust upon practitioners. They must want the profession
to exist and acknowledge that it does so. They must acknowl-
edge that they are members of the profession. This acknowledg-
ment is manifested by the formation or existence of an associa-
tion, by the presence of the other characteristics of a profes-
sion, and by public acknowledgment of practitioners that there
is a profession of which they are members.

Professional Concern. It is not sufficient that a profession
uses its intellectual technique in practical application. Addition-
ally, the profession must be responsible in its use. The profes-
sion must be concerned about the uses to which its work is put
in society. It must continuously examine the values for which it
stands, and, if appropriate, take positions on societal issues
affected by its work. (AECT, 1972)

Re.lationship to Other Professions. There may be more than
one profession operating within the field. Each of these profes-
sions is relatedeither explicitly or implicitlyto other profes-
sions operating in the field. These relationships must be ac-
knowledged, identified, and developed, (AECT, 1972)

ORGANIZATION OF THE DEFINITION

Since the characteristics provide, in sequence, the require-
ments for defining a theoretical construct, a field, and a profes-
sion, they will be used as the organizing framework for the
definition.

The requirement for defining a theoretical construct will be
addressed first. Chapter III, "Expanding TheoryHistorical
Perspectives," will review the past definitions and theories of
educational technology. Chapter IV, "Expanding TheoryThe
Current Theoretical Framework," will present the current
definition and theory of educational technology
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The requirements for defining a field will be analyzed next in
Chapter V, "Intellectual TechniqueFunctions, Systematic
Application of a Combination of Technologies, Synergistic
Effect," and in Chapter VI, "Practical ApplicationResources
and Functions, Effects on Organizational Structures; Effects on
Processes of Education."

The requirements for defining a profession will be addressed
in Chapters VII IX. Training will be considered in Chapter VII,
"Certification and Training." Standards and ethics, leadership,
association, communications, and acknowledgement as a
profession will be discussed in Chapter VIII, "Professional
Associations." Finally, the concerned profession and its rela-
tionship to other professions will be examined in Chapter IX,
"Societal ContextConcerned Profession, Humanism, Relation-
ship to Other Professions.

The concluding chapter will evaluate the definition presented
and present conclusions in terms of how well the requirements
for defining a theoretical construct, a field, and a profession are
met. It will then address the question of who is in the field and
the profession.
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C AFTER III

oansing Tneory-
Historical Persoectives

INTRODUCTION

The history of the field of instructional technology is rich in
definitions and models of what the field is about, perhaps too rich at
times. Much of the confusion about instructional technology comes
from the plethora of definitions. (Wallington, 1974, p. 15)

The definition herein is certainly not the first attempt to
address itself to the first characteristic of a professiontheory
and research. While previous definitions, models, and theories of
educational technology are not adequate for today (Finn, 1953,
1960a; Wallington, 1974), they are nonetheless important for
two reasons. First, they show the development of the concepts
used in educational technology from its inception. Second, they
contain some concepts which are incorporated into, or built
upon by, the current definition.

This chapter, therefore, will review the major historical defi-
nitions, theories, and models of educational technology. The
review will not be exhaustive, as was Saettler (1968), but rather
will concentrate on major periods in the history of educational
technology, drawing from those periods concepts useful for the
current definition.
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HISTORICAL PERSPECTIVES

BEGINNINGS

Ours is a knowledge generating culture with its birth in the
second Industrial Revolution, the age of automation, the age of
atomic power. Instructional technology is related to this develop-
ment and could be thought to have begun in the early 1920's. (Finn,
1957)

Educational technology is essentially a young field of study.
Saettler (1968) traced the philosophical underpinnings of educa-
tional technology to the Sophists of the Gold-an Age of Greece.
While such a link may be historically valid and give credence to
educational technology as an ancient and venerable field of endeav-
or, it is not operationally relevant. (Wallington, 1974, p. 15)

This historical overview uses Finn's dating of the 1920's as
the beginning of educational technology, and will start with the
first formal movement and definition related to educational
technology, visual instruction.

VISUAL INSTRUCTION

A visual aid is any picture, model, object, or device which provid-
es concrete visual experience to the learner for the purpose of (1) in-
troducing, building-up, enriching, or clarifying abstract concepts,
(2) developing desirable attitudes, and (3) stimulating further
activity on the part of the learner .... Visual aids are classified
according to general types along a scale of concreteness and abstrac-
tion. (Hoban, Hoban, and Zisrnan, 1937, pp. 9-10)

This was the first comprehensive textbook in visual instruction
and the first to be concerned with the integration of visual materials
with the school curriculum. (Saettler, 1968, p, 153, about Dorris,
Anna V., Visual Instruction in the Public Schools. 1928; italics
added)

The visual instruction movement was based on the concept of
using visual materials to make more concrete The abstract ideas
being taught. In addition to the concept of "concreteness," the
visual instruction movement introduced two other concepts
which are still useful.

First, it introduced the idea of classifying, rather than listing,
the types of "visual aids." Second, it emphasized the need to
integrate the visual materials with the curriculum, rather than
using them in isolation.



www.manaraa.com

HISTORICAL PERSPECTIVES 29

One of the movement's weak points, however, was its empha-
sis on the materials themselves, with a lack of emphasis on the
design, development, production, evaluation, and management
of the materials. This is not to say that these activities were not
consideredmerely that they were of secondary importance to
the main focus, the materials themselves. Another weakness was
that it saw visual materials as an "aid" to the reader rather than
as providing units of instruction by themselves.

While most of the research carried out by the visual instruc-
tion movement dealt with surveys of equipment, materials, and
teacher training (see Saettler, 1968) at least one study (Judd,
1923) attempted to assess the effectiveness of utilizing visual
aids.

Much work needs to be done in educational experimentation and
research having for its purpose the discovery and development of the
best methods for using motion pictures in teaching. (p. 8)

With the advent of sound recording and sound motion pic-
tures, the visual instruction movement expanded to include
sound.

FROM VISUAL INSTRUCTION TO AUDIOVISUAL
INSTRUCTION

In a technical sense audio-visual instruction is a term used to
designate an extensive variety °I devices ... which are used by
teachers to transmit ideas and experiences through the eye and the
ear . . The chief distinction between audio-visual instruction and
other forms of instructional technique is a matter of emphasis.
Audio-visual instruction emphasizes the value of concrete or non-
verbal experience in the learning process, whereas other forms of
instruction stress verbal or symbolic experience .... Audio-visual
instruction should not be regarded as a method of teaching. Audio-
visual materials arc of value only when used as an integral part of
the instructional process. (McClusky, 1949, p. 6)

Audiovisual materials and devices should not be classified ex-
clusively as "eye" and "ear" experiences. They are modern techno-
logical means of providing rich, concrete experiences for students.
(Dale, Finn, and Hoban, 1949, p. 253)

While the audiovisual instruction movement added the
"audio" component to the materials of the visual instruction

6
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movement, it added little conceptually. It kept the notions of
the abstract-concrete continuum (with audiovisual materials at
the more concrete end) and of classifying, rather than listing,
types of materials. These concepts were put into their most
concrete form in the Cone of Experience (Dale, 1954). It also
continued to emphasize the idea that audiovisual materials
needed to be integrated into the curriculum.

The audiovisual instruction concept also continued the two
basic weaknesses of the movement from which it evolved. It was
more concerned with the materials than with the processes of
developing them, and it continued to view audiovisual materials
as aids to teachers' instruction.

There was, however, a good deal of research conducted
regarding the effectiveness of audiovisual materials and about
which types of materials worked "best" (Hoban and van Ormer,
1950; Dale, Finn, and Hoban, 1949).

By the end of World War II, a new trend had begun in the
audiovisual fielda change of perspective from audiovisual to
two parallel new conceptual frameworks, communications
theory and early systems concepts.

FROM AUDIOVISUAL INSTRUCTION TO
COMMUNICATIONS

A fruitful approach to better understanding and greater efficiency
in the audiovisual field seems to he in the concept of communica-
tions. (Hoban, 1956, p. 9)

... We are concerned with communication; we are interested in the
answer to the question, "What does it mean to communicate?"

As I think about the effectiveness of audio-visual materials, I find
that reading and thinking about communications are one of my most
fruitful methods of evaluation. In short, I ask myself: "What broad
theories of communication can I operate under which will be most
helpful to me ...." (Dale, 1953, p. 3)

The communications orientation to educational technology
altered the theoretical framework of the field. Instead of
concentrating on the "things" of the field, it concentrated on
the entir3 process of communicating information from a source
(either a teacher or some materials) to a receiver (the learner).

In order to describe this entire process, the communications
orientation added a second concept applicable to the current

4 7
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definitionthe use of dynamic models. While Dale's Cone of
Experience was, in a sense, a model, it was still a static descrip-
tion of instructional techniques along a single dimension. The
models created by communication theorists were dynamic
models of a processindicating the elements involved and the
interrelationships among themand included more than the
materials used to transmit the message.

While many models of the communication process were
developed (see Ball and Byrnes, 1960), the S-M-C-R Model
(Ber lo, 1960) is perhaps the simplest and the most useful for
generating concepts related to educational technology_ . The
model is shown in Figure 3.1.

S

SOURCE

Comm. Skills

Attitudes

Knowledge

Soc. System

Culture

M C

MESSAGE CHANNEL

SeeingContent

Elements

Code

Hearing

Touching

Smelling

Tasting

R

RECEIVER

Comm. Skills

Knowledge

Soc. System

Culture

Figure 3.1
A MODEL OF THE INGREDIENTS IN CO UNICATION*

This model demonstrates the two concepts indicated above.
It concerns itself with the entire process of transmitting a mes-
sage from a source to a receiver and it indicates the elements
involved in the process and their dynamic interrelationships. In
addition, the model's elements bring to light several other im-
portant concepts.

*From The Process of Communication: An Introduction to Theory and
Practice by David K. Berlo. Copyright (c) 1960 by Holt, Rinehart and
Winston, Inc. Reprinted by permission of Holt, Rinehart and Winston.
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The learner (receiver) and the teacher or materials (source)
are integral parts of educational technology seen as communica-
tions. They are not seen as being outside the concerns of the
field.

The content of the message, as well as its structure and treat-
ment, are seen as part of the communication process, and,
hence, as part of educational technology.

Five senses are seen as part of the communication process, a
concept more inclusive than the "eye -and -ear" experiences of
the audiovisual movement.

All types of messages using all types of codes (verbal, symbol-
ic, tactile as well as the concrete codes of the audiovisual move-
ment) are seen as part of the communication process, and,
hence, as part of educational technology.

Though the model appears linear in fashion, communication
situations are seldom one-way. They occur in both directions.
Other more complex modelsnotably the Wesley-MacLean
(1957) and the Berlo Interpreter (1960) modelsformalize this
notion by adding to the model an element called feedback.
Feedback is information sent back to the source by the receiver
indicating his/her responses to the message.

In addition to these seven concepts, the communications
orientation provided educational technology with a significant
body of research (see Ball and Byrnes, 1960) related to the
elements and their interrelationships in the communication
process.

While the transition from audiovisual instruction to com-
munications was occurring, a separate, but somewhat related,
transition was occurring in parallel.

FROM AUDIOVISUAL INSTRUCTION TO EARLY
SYSTEMS CONCEPTS

A system can be defined as an arrangement of components with a
common purpose. The importance of the system concept is in the
notion of (a) components in a system; (b) the integration of these
components, and (c) the increase in system efficiency (Hoban,
1960, p. 110)

The concept of programming and the systems and systems analy-
sis it implies completely absorbs the ideas of materials. Instructional
materials becomes an outmoded, atomistic, pre-technological con-
cept useful mainly to the historians of education. (Finn, 1960b,
p. 18)
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The early systems concepts of educational technology regard-
ed systems as productsnot isolated products as in the audio-
visual materials conception, but rather as complete products
arranged and integrated in a manner which allowed them to
provide complete instruction.

Most indicative of this product-oriented early system concept
was the notion of combining mass and individual instruction
with conventional instruction into an instructional system using
a "black box" concept.

If . the instructional process can be broken down into the
elements of (a) mass presentation techniques; (b) individual auto-
mated teaching; (c) human interaction; (d) individual study; and (c)
creative periods, then . these elements would be treated as black
boxes in an instructional system. For each instructional problem ...
[we) would create the proper system designed to achieve the agreed
upon objectives. (Finn, 1961, p. 37)

The Instructional SystemsBlack Box Concept (Finn, 1961,
p. 36) is shown in Figure 3.2.

MASS DATA
PRESENTATION

INDIVIDUAL AND
SMALL GROUP

AUTOMATED TEACHING

HUMAN
INTERACTION

INDIVIDUAL
STUDY

CREATIVE
PERIODS

Lectures, Film,
Television, Tapes, etc.

Self - Instructional Devices,
Teaching Machines, Viewers,
Listening Units, etc.

Teacher - Student, Group,
Socio-Drama, etc.

Study Periods, Library_ ,

etc.

Painting, Composing,
Problem Solving, etc.

Figure 3.2
INSTRUCTIONAL SYSTEMSBLACK BOX CONCEPT

so
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This early systems concept of educational technology intro-
duced several important new concepts to the field. First, it
stressed that the basic unit, or product, of the field was not
individual materials but rather complete instructional systems.
A second, related concept was that individual materials were
seen as components of an instructional system, not as isolated
aids to the teacher's instruction.

Third, it indicated that instructional systems did not come
into existence without cause. The integration of the compo-
nents to make up a system had to be in some way designed.
Further, it was not sufficient to say that materials should be' 16
somehow integrated into the curriculum. Systems concepts
specified that the nature of that integration be based on instruc-
tional problems and objectives. Thus, in an instructional system,
materials were to be designed as components for systematic use
in a specified instructional situation.

These two new views of educational technologycommuni-
cations and early systems conceptswere not separate for long.

AUDIOVISUAL COMMUNICATIONS: SYNTHESIZING
COMMUNICATIONS AND EARLY SYSTEMS CONCEPTS

.Audiovisual communications is that branch of educational
theory and practice concerned primarily with the design and use of
messages which control the learning process.

It undertakes: (a) the study of the unique and relative strengths
of both pictorial and non-representational messages which may be
employed in the learning process for any purpose; and (b) the
structuring and systematizing of messages by men and instruments
in an educational environment. These undertakings include the plan-
ning, production, selection, management and utilization of both
components and entire instructional systems.

Its practical goal is the efficient utilization of every method and
medium of communication which can contribute to the develop-
ment of the learner's full potential. (Ely, 1963, 18-19)

This definition, the official definition of the field by DAVI in
1963, represented a major paradigm change (Kuhn, 1962) for
educational technologyfrom an emphasis on audiovisual
materials as aids providing concrete experience to an emphasis
on the complete prtcess of communication and the use of
complete systems of instruction.
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By completely altering the theoretical framework of the
field, this definition and its supporting theory and models, pro-
vided new concepts for educational technology which are im-
portant to the current definition.

It replaced the "things, senses, concreteness" orientation of
the field with a process concept. "The concept of process
dictates the relationship between events as dynamic and contin-
uous .... All elements in a process interact with each element,
affecting all the others" (Ely, 1963, p. 19). In addition, this
statement includes the seeds of systems-as-process concepts (to
be discussed later).

It concluded that "learning theory and communication the-
ory offer the basic concepts for a definition of the instructional
technology field," (Ely, 1963, p. 20) and that "in view of a

systems approach, the task of the audiovisual specialist may be
described as ... design of a presentation which utilizes ... ele-
ments . ... The appropriate combination of these elements
implies a systems approach" (Ely, 1963, p. 24). Thus, the
audiovisual communications synthesized the concepts of
communications, systems, elements or components of a system,
and design of a system (all discussed in the previous two sec-
tions) and the concept of learning theory (to be discussed later).

It developed a model which combined the process orientation
of communication and learning theory with the system-as-prod-
uct orientation. Ely (1963) termed this "AV relationships to
the educational-communication process" (pp. 24-25).1 The
model is shown in Figure 3.3. The model synthesizes many
concepts already discussed related to communications and
systems, and adds some new concepts.

The model re-emphasizes that the learner is an integral part
of the process of educational technology and brings in concepts
from learning theory by adding to the communication model
the elements of response by the learner and evaluation of that
response. It also re-emphasizes, and formally indicates in the
model, the communications concept of feedbackboth to the

llt should be noted that the model, the elements in a system and their
definitions, and the notions of systems used in the 1963 Glossary are
based on the work done by Eboch, 1962.
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Audiovisual Communication Design

Message
Selection

Goal
Specification

Feedback
Analysis

Instructional Situation

Presentation
Reception
.

Response
Evaluation ------______

Learning-
Communicant

System

Figure 33
AV RELATIONSHIPS

TO EDUCATIONAL- COMMUNICATION PROCESS

source and the learnerregarding the learner's response. The
model shows graphically both the two-way nature of communi-
cations, something merely implied in some communication
models, as well as the dynamic, continuous, an interactive
nature of the audiovisual communication process.

The model also went beyond stating that there were compo-
nents of an instructional system. It identified and defined
specific components:

Messages are the information to be transmitted the content,
the meaning.

Media-Instrumentation indicates the transmission systems
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(the materials and devices) available for carrying the selected
messages.

Men indicates the personnel required to control or assist in
the information-transmission or the presentation.

Methods are the specifications and techniques required for
effective presentations.

Environment indicates the controls or requirements of the
given conditions within the instructional situation. (Ely,
1963, p. 24)

The model and its list of elements reemphasized several prior
concepts, such as:

there are components within a system;

the components can be classified by type, rather than listing
each individual component;

the message itself is an important component which must be
included in the design of audiovisual communication, and;

people, as well as materials, must be included as components
of the system.

The model also added two newer concepts:

the methods of utilizing "media-instruments" are important
and must be considered as components of the system, and;

the environment in which the "media-instruments" are used
affects the presentation and response, and therefore must
also be considered as a component of the system.

The definition (though not the model) introduced the con-
cept that certain activities must be performed in order to
"design" systems. For the first time, the conceptual definition
was related "to personnel who serve within the broad area of
instructional technology" (Ely, 1963, p. 27). The definition
statement called the activities performed, "Functions of Per-
sonnel Within the Field," thus introducing the notion of func-
tions. (See also Morris, 1963.) The definition statement iden-
tified and explained several of the functions, such as: distribu-
tion, production, consultation, management, application of
functions, and evaluation. Other functions, previously identified
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(Hoban, 1956) but not included in the definition statement,
were content organization and utilization.

While this definition_and Lts implications_Ecp_resented_a
major paradigm change for educational technology and synthe-
sized most of the concepts that had evolved from previous
orientations, as well as introducing many new concepts to the
field, it was not without its weaknesses.

The most noticeable weakness is its inconsistent use of names
for the field. It used almost interchangeably the terms "audio-
visual communications," "audiovisual," "educational communi-
cations," and "instructional technology." This created confu-
sion about the actual name of the fielda confusion which per-
sisted for many years (see the March, 1965 issue of Audiovisual
Instruction).

The most important weakness, however, was on a more basic
conceptual level. The definition contained the beginnings of the
-systems-as-process" or "systems approach" concept. However,
the definition did not appear to understand, use, or integrate
the complete notion of the systems approach. This is evidenced
by two problems in the definition. First, the modeloffering
the elements of a system and combining it with a communica-
tions modeland the functions of personnel in the fieldneces-
sary to implement the modelare seen and presented as sepa-
rate concepts. They are never integrated to show how one
relates to the otheran imperative in a true systems approach.
Second, not all the elements of a systems approach are included
as part of the "audiovisual communication design subsystem,"
i.e., .. Message selection occurs outside the context of the
audiovisual design system" as do goal specification and feed-
back analysis (Ely, 1963, p. 25). In a true systems approach, all
elements would be included within the system. These weaknes-
ses were to be corrected by the next theoretical framework for
educational technologya systems approach to education.

Before examining this change, however, it is necessary to
consider another field which developed simultaneously with
educational technologya field which generated concepts
applicable to educational technology at this point in its concep-
tual development. The field was behavioral sciences.

5
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INFLUENCE OF THE BEHAVIORAL SCIENCES

From this prospect of an advancing science of learning, it is a
shock to turn to, that_ laranch_oLtechnologvhichis_most_direell_y__
concerned with the learning process--education .... We are on the
threshold of an exciting and revolutionary period, in which the
scientific study of man will be put to work in man's be interest.
Education must play its part. It must accept the fact that a sweep-
ing revision of educational practices is possible and inevitable.
(Skinner, 1954, reprinted in Skinner, 1968)

the science of behavior, especially learning theory, servesj as a
primary "underlying science" from which applications to a technol-
ogy of instruction might be anticipated, (Lumsdaine, 1964, p. 373)

Instructional technology is the application of behavioral techno-
logy to the systematic production of specified behaviors for instruc-
tional purposes.... (Deterline, 1965, p. 407)

The behavioral science input to instructional technology,
while having its origins in early learning theories, began to have
an impact on the field with Skinner's notions of reinforcement
and their applications in programed instruction and teaching
machines. The growth of concepts within the behavioral sci-
ences is as long and complex as the growth of concepts within
educational technology. It is not possible, therefore, to give a
complete history of the behavioral sciences here. Rather, the
focus will be upon several major conceptual contributions the
behavioral sciences have made upon educational technology.

Shift from stimuli to behavior and reinforcement

So far as we are concerned here, teaching is simply the arrange-

nlcrrt of contingencies of reinforcement .... Three variables com-
pose the so-called contingencies of reinforcement under which learn-
ing takes place: (1) an occasion under which the behavior occurs, (2)
the behavior itself, and (3) the consequences of the behavior.
(Skinner, 1968, pp. 4, 5)

The theoretical framework of the audiovisual communica-
tions view of educational technology (of Figure 3.3) places
heavy emphasis on the stimuli, or messages, transmitted to the
learner. It makes only passing reference to the fact that there is
a response from the learner and feedback to the learner about
the response. Skinner's notion of behavioral science reverses this
CITiphasis.
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It adds the concept that the learner's behavior, and the
consequences or reinforcement of that behavior, are the key
elements in learning._

The emphasis on behavior and reinforcement, as opposed to
stimuli, raises the question of how the behavior is to be elicited
and reinforced.

Use of Devices

These requirements are not excessive, but they are probably
incompatible with the current realities of the classroom . _ .. We
have every reason to expect, therefore, that the most effective
control of human learning will require instrumental aid. The simple
fact is that, as a mere reinforcing mechanism, the teacher is out of
date. (Skinner, 1954, reprinted in Skinner, 1968, pp. 21-22)

Behavioral science, then, adds the concept that devices are
required, but that their purpose changes from presentation to
reinforcement. Also, the devices can, and must, take the place
of the teacher for certain purposes.

The question then becomes one of the types and character-
istics of devices needed for this new purpose.

From presentation materials to teaching machines
and programed instruction

Audio-visual aids supplement and may even supplant lectures,
demonstrations and textbooks. In doing so, they serve one function
of the teacher: they present material to the student .... There is
another function to which they contribute little or nothing (Skinner,
1968, pp. 29-30). ... to generate specific forms of behavior these
things must be related to the student's behavior in special ways. The
principles on which his teaching machines were based are

1) reinforce the student's responses frequently and immediately
2) provide for the student to be in control of his learning rate
3) make sure he follows a coherent, controlled sequence
4) require participation through responding. (Hawkridge, 1976,

p. 15)

Skinner's teaching machines, and the ensuing programed in-
struction- movement, were direct applications of the concept
that devices and materials must do more than present informa-
tionthey must be related to the student's behavior. The
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specific relationships include: responding by the student,
controlled sequence, frequent and immediate reinforcement,

_ and individual-learning-rate. By-doing=these-thingsrthe- devices=
and materials can manage the contingencies of reinforcement
and thereby ensure learning.

Behavioral objectives

[Behavioral objectives) First, identify the terminal behavior by
name .. )and) specify the kind of behavior which we will accept
as evidence that the learner has achieved the objective. Second, try
to further define the desired behavior by describing the important
conditions under which the behavior will be expected to occur.
Third. specify the criteria of acceptable performance by describing
how well the learner must perform to be considered acceptable.
(Mager, 1962, p. 12)

The main concept provided by behavioral objectives was
an emphasis on the learner's behavior and the conditions under
which it would occur. This further extended the communica-
tions theory idea of the learner as_ a part of the process by
detailing the learner's role.

Further, behavioral objectives should be stated before in-
struction was developed. This notion was widely accepted and
applied to presentation materials and traditional teaching, as

well as to Skinner's "contingency management" techniques. It
also formed one of the bases for the later systems approaches
(to be discussed later).

Finally, behavioral objectives provided the basis for a differ-
ent type of evaluation of learning.

Criterion- referenced evaluation

Measures cast in terms of such criterion standards behavior-
ally defined objectives) provide information as to the degree of
competency obtained by a particular student which is independent
of reference to the performance of others. (Glaser, 1965, p. 801)

Criterion-referenced evaluation held that evaluation of learn-
ers ought to be based upon the degree to which they attained

e behaviors specified in the objectives, rather than on how
they compared to other students. It made clear the concept that
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the evaluation (and therefore instruction) ought to be based on
objectives, and not extraneous content. Finally, this implies
that evaluation measuses_like_behavioral objectives, should he
stated before the instruction is developed.

Behavioral objectives and criterion-referenced evaluation
made better programed instruction possible. More important,
they served to move programed instruction beyond small seg-
ments of instruction.

Programing the school

'Schools) have tended to adopt programed materials instead of
the principles of programed instruction programed instruction
must be applied more inclusively to the development of the entire
school curriculum, its materials, media, and personnel (217)

... programing is a general process for developing an instructional
sequence . (226) [and) will involve the development and
adoption of some total pl,in that employs some sound lc: ,rning
principles and is subjected to careful and continuous study and
analysis, It will involve the development of a technology of instruc-
tion (226)
. , It will be necessary tw -program" the enure school curriculum
(230), (Lindvall and Bolvin, 1967, pp. 217-254)

The thought that the entire instructional program of a
schoolas opposed to isolated instances of instructionshould
be "programed" to meet Skinner's principles represented a
quantum leap forward for the programed instruction, and hence
behavioral technology, movement.

It introduced (or, at least, updated) the concept of individu-
alized and self-instruction for entire courses, based on behav-
ioral objectives, using programed materials, and with criterion-
referenced evaluation

This was coupled with the concept that the management of
the instructional process must be congruent with the character-
istics of that pr :hat is, that self-paced, individualized, and
machine-based in uction were not appropriate within a school
organized and managed for group-paced, group-based, teacher
based instruction. It raised a significant question. How were the
individualized materials, which formed the backbone of the new
process, to be developed?
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Programing as a developmental process

11. ,miqueness and strength of programed instruction lies mainly
in its ptoduction process. Unfortunately, this process is not evident
in programed materials or environments, although the process has
determined their structure and quality, Programed instruction is
developed through a process which has empirical and analytic
qualities. (Lange, 1967, p. 57)

Another insight into the behavioral technology theoretical
framework was this realization that, while programed instruc-
tional materials must contain certain elements to "manage the
contingencies of reinforcement," the programed materials
themselves were not the totality of programed instruction.

There was also a significant developmental process in produc-
ing programed materials to make them effective instructional
tools_ The process synthesized many of the concepts previously
discussed into a series of steps which provide a model for the
development of programed instruction. The model is shown in
Figure 3.4.

This sequence reemphasizes behavioral objectives, criterion-
referenced evaluation, and behavioral analysis and also adds
the concept of testing the program before it is released for
general use. The program is then revised based on the test
results.

This approach to programed instruction provides a model for
developing instructiona model quickly assimilated into educa-
tional technology.

FROM AUDIOVISUAL COMMUNICATIONS
TO THE SYSTEMS APPROACH AND
INSTRUCTIONAL DEVELOPMENT

More recent thinking conceives of educational technology as a
systems approach to the teaching learning process which centers
around the optimal design, implementation, and evaluation of
teaching and learning as such. (Hinst, 1971, p. 41)

The second and less familiar definition of instructional technolo-
gy goes beyond any particular medium or device. In this sense,
instructional technology is more than the sum of its parts. It is a
systematic way of designing, carrying out, and evaluating the total
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process of learning and teaching in terms of specific objectives
based on human learning and communication, and employing a
combination of human and nonhuman resources to bring about
more effective instruction. (Commission on Instructional Technol-
ogy, 1970, p. 21)

While the report of the President's Commission has been
widely criticized (see Snider, 1971), it contained many concepts
relevant to the present definition.

it posits educational technology as process, rather than as
media or devicesthus reinforcing the concepts from commu-
nications theory and programed instruction.

It specifies that educational technology 'uses a systems
approach to instruction, stressing process rather than prod-
ucta departure from earlier systems thinking. The systems
approach now required the

.., examination of a process as an entity with cognizance of the
relationships involved in and among all components. It starts with
specification of objectives, proceeds through the necessary opera-
tions, and evaluates the end product in terms of these objectives and
modifies the system if found wanting. (Heinich, 1965, p. 4)

It is essentially the same as the process used for developing
programed instruction.

It indicated that educational technology is based on both
learning and communication theory, thus supporting the
position of the 1963 DAVI definition statement and incor-
porating the principles derived from the behavioral sciences.
It saw educational technology as making use of both human
and nonhuman resourcesre-emphasizing that people are part
of educational technology.

It viewed the products of educational technology as resources
that could be used to improve instruction. This is the first
official use of the term "resources" to describe the products
of educational technology.

In using the terms "designing, " "carrying out, and "evalua-
ting," it again stressed the notion that there were certain
functions which had to be carried out by personnel within
the field of educational technology.

6 9
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It introduced the concept that educational technology is
"more than the sum of its parts"that by combining all the
functions and resources in the systematic process, something
new and different was created that went beyond what could
be expected from any of these elements applied separately.
This phenomenon is referred to as "synergism."

The systems approach to designing instruction was carried
a step further by the instructional development movement,
which synthesized these concepts with those from the
behavioral sciences to create a formalized approach to how
instruction is technology developed within educational
technology.

There are few complete formal definitions of instructional
development. The following synthesis (AEC T, 1977) gives the
flavor of its theoretical framework:

A systematic approach to the design, production, evaluation, and
utili/ation of complete systems cif instruction, including all appropri-
ate components and a management pattern for using them; instruc-
tional development is larger than instructional product development,
which is concerned with only isolated products, and is larger than
instructional design, which is only one part of instructional develop-
ment, (0 & T Committee)

The systematic process of developing instruction is usually
presented in the form of a model. Though there is no single
universally accepted model, the model in Figure 3.5 (according
to Wittich and Schuller, 1973) contains the elements and
sequence within which most other models can fit.

The theoretical framework of instructional development
serves to synthesize and formalize many of the concepts already
discussed: process, systems approach, functions. It is also help-
ful in expanding and indicating some relationships among:
behavioral objectives, criterion-referenced tests, use of appro-
priate human and nonhuman resources, appropriate use of
individualized and self-instruction, development of complete
instructional systems, emphasis on the learner, evaluation and
revision of the instructional system and products based on
tryouts with learners, and systematic managementall key
elements in applying technology to instruction.
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Figure 3.5
INSTRUCTIONAL DEVELOPMENT SYSTEM

The Instructional Development Model shown here was developed be-
tween 1969-71 by the University Consortium for Instructional Develop-
ment and Technology (UCIDT) under a contract with the USOE as part of
the Instructional Development Institute (IDI) program. IDIs have been
given in over 350 school systems and in Iran and in the Philippines.
UCIDT consists of Instructional Development and Technology Depart-
ments in the following universities: Indiana, Michigan State, Syracuse,
U.S. International University in San Diego, and Southern California
where the National Office is located.
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However, the systems approach theoretical framework of the
President's Commission and instructional development still does
not provide an adequate definition of educational technology__
First, it does not deal with the total educationalor even in-
structionalprocess. For example, it omits the determination of
curriculum, the functions involved in distributing and using
instructional systems once they are developed, and the activities
involved in applying technology to the non-instructional parts
of education.

Second, it accepts current institutional and organizational
constraints placed upon the design of instruction (the problem
noted earlier by Lindvall and Bolvin), rather than questioning
and revising them to fit the new instructional systems.

Third, it is less specific than the 1963 DAVI definition about
the types of resources which could be used as well as the direct
interaction (communication) between the learner and the
source of the messages (resources).

Fourth, while it is indeed based on a body of theory and
research, there is no provision within the definition or the
model for generating or testing new theory,

Finally, it is not connected to the realitiesboth problems
and promisesof Galbraith's (1967) "post-industrial society."

FROM AUDIOVISUAL COMMUNICATIONS
AND SYSTEMS APPROACHES
TO INSTRUCTIONAL TECHNOLOGY

Technology is not just machines and men. It is a complex inte-
grated organisation of men and machines, of ideas, of procedures,
and of management the term "educational technology" expands
the areas of theoretical development, research and implementation
in education. (Hoban, 1965, p. 124)

instructional technology, in its modern usage, involves the
management of ideas, procedures, money, machines, and people in
the instructional process. As such, it involves:
(1) a physical device(s) which mediates information transmission;
(2) a system of instruction of which this device(s) is one of several

components; and

range of mediating options involving progression in (a) require-
ments for physical alteration of the "classroom"; (b) remoteness
in time and space between the tutor-planner and the student;

6
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(c) sophistication of design of programmed information ex-
change between the "tutor" and the student; (d) complexity
and cost of hardware; () level of technical skills requirediut________
equipment construction, installation, "de-hugging," operation
and maintenance; (1) independence from classroom teacher
control or continuous monitoring in the operation of the device-
centered teaching; (g) additional manpower required by way of
paraprofessional personnel for the use of instructional technolo-
gy, and (h) role changes and new skills required of "classroom"
teachers in (I) management of technology, and (II) other and/or
new nun - structured, non-mediated teaching activities essential
to personality development, humanistic growth, and cultivation
of values, all of which lie outside the present and forsecable
potential of instructional technology as herein considered.
(Hoban, 1965, p_ 124)

The theoretical framework of instructional technology repre-
sents the second major paradigm change (Kuhn, 1962) for
educational technology. It brings a whole new outlook to how
educational technology fits together and is related to society.

The needs for, and causes of, this paradigm change in viewing
the field and its relation to society were identified by Finn
(1955, 1960b, 1964b, 1966, 1968):

the knowledge explosion,

the population explosion,

the second industrial revolution,

the long revolution (including democratic, industrial-scientif-
ic, and cultural revolutions),

the need to re-make the public philosophy to fit the times,
the introduction of technology on a large scale in society in
general,

the need to ensure an adequate supply of scientists to operate
the technological society,

the need for general education of all citizens about techno-
logy,

the need to rapidly retrain people displaced by automation,
the inevitable extension of technology in general society into
the instructional process.
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The growth of instructional technology to the point where it
could serve as a theoretical framework for the field is shown in
Figure 3.6.

GROWTH OF FORD I
FOUNDATIONINS I RUCTIONAL TECHNOLOGY
NDEA, erc,

1 ARMED FORGES .

WORLD WAR 1'1 1.

ROCKEFELLER
FOUNDATION,
CARNEGIE PAYNE
FUND, etc,

poST woRLD WAR II

1930

A. Hypothcsized (1959) growth Lurve

35 40 4c 50 55 GO

Figure 16
GROWTH OF INSTRUCTIONAL TECHNOLOGY

(Finn, t961)

This growth follows Rostow's (1960) stages of the growth
from a traditional society to a high-order technological culture:

1. traditional societyscience and technology are not avail-
able or regularly and systematically applied;

2. preconditions to take-offthere are psychological and
political changes in society which make people and institu-
tions receptive to technology, and there is the building of a
necessary level of capital overhead in society;

3. take-offthe critical mass of the preconditions is reach-
ed, and some technological innovation occurs acts as a
sharp stimulus to technological thinking;

4. drive to maturitythere are more refined and complex
technological processes used, and society's investment in
tools is 10-20%;

5. high mass consumptionsociety applies technological
processes and resources anywhere it chooses.

6 7
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Finn (1960c) believed that machines, which he viewed as the
symbols of technology, and the societal changes cited above
represented the "preconditions to _take-off'2 stage=for_instruc-.

technology, and that "the educational culture is in take-
off." (p. 70)

The framework for instructional technology introduces the
concept of complex, integrated organizationmore than only
process, or only people, or only machines, and even more than
a simple combination of these. The components making up
technology bear complex interactive relationships.

It also identifies those elements within that complex, integra-
ted organizationi.e., people, procedures, ideas, machinesat
the same time emphasizing that each is but a single element.

Second, and perhaps most important, it emphasizes the role
of management as a major concern of educational technology.
All of the aforementioned elements must be managed and
controlled so the system operates both effectively and effi-
ciently.

The notion of efficiency highlights the third concept con-
tributed by this theoretical framework, finances. Educational
technology is concerned with expending money in a way that
maximizes the effectiveness of the people, processes, and
devices.

Fourth, it refines the concept of "people" as part of the
process in two ways. It adds the notion of specialization and
differentiation between the levels of work of personnel from
aides to professionals. It specifies that personnel will need new
skills to operate within the context of educational technology.

Fifth, it expands on Finn's (1961) "black-box concept" by
making clear that there can be a remoteness in time and space
between the learner and the source of the message and that
there are clearly instances where mediated instruction (not
involving a classroom teacher) is appropriate, if not preferred or
mandated.

This theoretical construct of educational technology does
have one particular flaw. It does not explain in detail the nature
of the "complex, integrated organization" for these compo-
nents nor precisely how they fit together.
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REFINING EDUCATIONAL TECHNOLOGY

Educational technology is a field involved in the facilitation of
human learning through the systematic identification, development,
organization, and utilization of a full range of learning resources,
and through the management of these processes . Educational
technology can be described by first the materials it uses and then
by describing what its practitioners do with them. Specifically, this
means describing: 1) the range of resources for learning with which
the field deals; 2) the systematic way it identifies, develops, orga-
nizes, makes available, and utilizes these resources, and the way it
manages that process .... The description of the field of educa-
tional technology is summarized in ... I the Domain of Educational
Technology Modell . (AECT, 1972, pp. 36, 38, 40)

This definition is one of several attempts to describe the
complex, integrated process that synthesizes all the concepts. In
addition to a verbal description, the definition used a model to
describe educational technology. Other efforts attempted this
synthesis through studies, definitions, articles, and books, all
using this model approach. These efforts are cited in Table 3.1.

While all these efforts were steps in the right direction, there
was still a problem. Each used a slightly different "complex,
integrated organization" in the model they proposed, and there
was some disagreement in the field about which one was the
best (see Myers and Cochran, 1972).

TO THE PRESENT DEFINITION

Somehow, somebody, someday is going to figure out how to put
these things together into a fairly useful order of instruction to solve
specific problems .... Now if this is true, I'll leave you with this
question. Who is going to do it? (Finn, 1960c, p. 61)

The definition presented in this document represents what
AECT believes is the best refinement and synthesis of educa-
tional technology_ , at this point in time. It draws heavily on all
the theoretical frameworks presented in this chapter, and
especially on the models which attempted to refine educational
technology. While drawing heavily on these past efforts, taking
the best elements of each, it does not merely endorse one of
these efforts. Rather, it attempts to synthesize them into a
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definition and model of educational technology which shows all
the elements and concepts of educational technology and their
interrelationships in a complete, cohesive, clear, and coherent
manner.

Effo
Table 11

s to Refine Educational Technology

Purpose Effort Author(s) Date

Defining the
Field

"What Field Are We In,
Anyhow," Audiovisual

Silber 1970

Instruction

"The Field of Educa-
tional Technology: A

AECT 1972

Statement of Definition,"
Audiovisual Instruction

"Is There a Field of Heinich 1973
Educational Communica-
tions and Technology,"
Audiovisual Instruction

Technology and the Heinich 1970
Management of
Instruction

Career Devel-
opment and

lobs in Instructional
Media (Part I)

Wallington, et. al, 1970

Training

lobs in Instructional Byer, et al. 1971

Media Study

Media Guidelines Study Hamreus 1970

Training Programs for Wallington and 1972
Educational Media Bruce

Technicians

Media Personnel in Chisolm and Ely 1976
Education

Collecting NCES Handbook X: AECT for NCES 1975
Data Educational Technology
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Theoretical Irannewor

UNDERLYING ASSUMPTIONS AND CONCEPTS

Any conceptual definition is built upon a set of subordinate
concepts and has implicit in it a set of underlying assumptions.
The definition of educational technology is no exception.

The assumptions upon which the definition of educational
technology is based are:

Modern society is characterized by a high degree of techno-
logical sophistication .

A technological culture, by definition, is one that finds
technological solutions to its problems

A new technology for instruction has been developed and
proved through basic research and practice

The new educational technology is capable of meeting and
solving certain of the school's major problems in instruction,
organization, and administration.

Application of the new technology will result in major
changes affecting the administration, organization and physi-
cal facilities of the public schools.

Methods of instruction will be modified to a major degree,
particularly in the presentation of information [and man-
agement of contingencies of reinforcement].
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Teachers and learners will have changed roles and new
activities as a result of this technological change.
A new kind of professional will be required to provide
leadership in design, implementation and evaluation of
programs of education which make the fullest use of leduca-
tional technology I . .. (Morris, 1963, pp. 10, 11)
The definition of educational technology is made up of, and

uses, many conceptseach of which must be defined and under-
stood if the full definition is to have any meaning.

Education and Instruction. To many, the terms education
and instruction are synonornous. This equation of the two
terms is erroneous, and leads to confusion in defining educa-
tional technology.

Education is a broad, total concept:
, the aggregate of all the processes by means of which a person

develops abilities, attitudes, and other forms of behavior of positive
value in the society in which he lives. (Good, 1973, p. 202)

Instruction, on the other hand, is a specific subset of educa-
tion:

.. the process whereby the environment of an individual is deliber-
ately managed to enable him to learn to emit or engage in specified
behaviors under specified conditions or as responses to specified
situations. (Corey, 1967, p. 6)

Education, then, includes two classes of processes not includ-
ed in instruction: those processes related to the administration
of instruction (e.g., personnel, scheduling, food and transporta-
tion, finances) and those processes related to situations in which
learning occurs when it is not deliberately managed (e.g., out-side of school, incidental learning, using noninstructional
resourcestelevision, museums). Instruction is a subset within
the total process of education.

Does the concept technology have any unique impact on the
processes of education and instruction?

Technology. To some, technology denotes only machinery
and in the case of educational technology, the machinery used
in education. The President's Commission took this view when
it defined instructional technology as "the media born of the
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communications revolution and looked at the "pieces )ma-
chines) that make up instructional technology" (1970, p. 21).

This view of technology is incomplete. As mentioned earlier,
machines "are the symbols of instructional technology" (Finn,
1961, p. 32). Technology is a much larger concept.

Technology means the systematic application of scientific or
other organized knowledge to practical tasks. (Galbraith, 1967,
p. 24)

Technology is not just machines and men. It is a complex integra-
ted organization of men and machines, of ideas, of procedures, and
of management .... the term "educational technology" expands the
areas of theoretical development, research and implementation in
education, (Hoban, 1965, p, 124)

Technology includes processes, systems, management and control
mechanisms, both human and non-human, and above all . . a way
of looking at problems as to their interest, and difficulty, the feasi-
bility of technical solutions, and the economic values -broadly
considered -of those solutions. (Finn, in Eboch, 1963, p. 17)

Applied to education, technology is a complex, integrated
process for analyzing problems, and of devising, implementing,
managing and controlling and evaluating solutions to those
problems.

Tasks. The application of technology to education and in-
struction have many important consequences for these pro-
cesses. "Its most important consequence ... is in forcing the
division and sub-division of any such task into its component
parts." (Galbraith, 1967, p. 31) The result of applying technol-
ogy, then, is a division of the processes of education and in-
struction into their component tasks A task is:

. . one of the distinct activities that constitute logical and necessary
steps in the performance of work by the worker (U.S. Department
of Labor, 1972, p. 3).

More specifically, atask, (as derived from Flyer, et al., 1971,
p. 46) is an activity which is an observable and/or measurable
unit of work done by a person or machine which has a direct
or immediate outcome, and which, with other tasks, contributes
directly to the accomplishment of a goal or purpose.
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An example of a task, according to these definitions, is
"Operates camera (activity) to take slides (outcome) to produce
slide presentation (purpose)."

The division of the processes of educational and instructional
technology results in the identification of thousands of tasks.
Task management becomes a central issue.

Functions. Tasks are more easily managed if grouped accord-
ing to some type of similarities. Functions represent such a
grouping of tasks. Grouping by functions differs from grouping
by job or job title and gives more accurate groupings.

... In the field of instructional technology, these ... have taken the
form of Building Coordinator, Librarian, IMC Director, Film Pro-
ducer, Graphic Technician, Professor, and the like. These jobs ...
are not very useful in describing either what the individual actually
does on the job or how one jab differs from another job. Therefore,
neither a listing of, nor a classification of, jobs ... provides the
organization needed (Wallington et al., 1970, p. 295; italics added).

The concept of functions remedies these problems. Functions
are not new to educational technology (see Ely, 1963; Morris,
1963; Eboch, 1963). A function is defined as:

. , . a unique cluster of tasks which have a common and unique set
of activities, outcomes, or purposes . . . (Hyer, at al., 1971, p. 47)

A function is not the same- as a job. "Function" has several
advantages over "job" as an organizer of tasks in educational
technology, Grouping tasks by function:

considers the activity, outcome and purpose of the task in
grouping;

is based on what gets done rather than on who performs
the task, where, or on what job;

sets up mutually exclusive groupings by using unique sets
of activities, outcomes, and purposes;

is based on a theoretical rationalethe definition of educa-
tional technologyrather than on haphazard practice.

Therefore, educational and instructional technology will be
defined in terms of functions, based on tasks found in the
application of technology to the processes of education and
instruction.

74



www.manaraa.com

THEORETICAL FRAMEWORK 59

CONCEPTUAL DEFINITION
OF EDUCATIONAL TECHNOLOGY

Educational technology is a complex, integrated process
involving people, procedures, ideas, devices, and organization,
for analyzing problems, and devising, implementing, evaluating
and managing solutions to those problems, involved in all as-
pects of human learning. In educational technology, the solu-
tions to problems take the form of all the Learning Resources
that are designed and/or selected and/or utilized to bring about
learning; these resources are identified as Messages, People,
Materials, Devices, Techniques, and Settings. The processes for
analyzing problems, and devising, implementing and evaluating
solutions are identified by the Educational Development Func-
tions of Research-Theory, Design, Production, Evaluation-Se-
lection, Logistics, and Utilization. The processes of directing or
coordinating one or more of these functions are identified by
the Educational Management Functions of Organization Man-
agement and Personnel Management. The relationships among
these elements are shown by the Domain of Educational Tech-
nology Model:

Educational
Management
Functions

Organization
Management

Personnel

Management

Educational
Development Learning
Functions Resources

Research - Theory Message
Design People
Production Materials
Evaluation- Devices

Selection Techniques
Logistics Settings
Utilization
(Utilization/

Dissemination)

Figure 4,1
DOMAIN OF EDUCATIONAL TECHNOLOGY

The elements of the DET Model are defined in Tables 4.1,
4 .2, and 4.3.
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Table 4.1
Learning Resources/Instructional System Components

Learning ReA,urces (for Educational Technology)all of the
resources (data, people, and things) which may be used by the
learner in isolation or in combination, usually in an informal
manner, to facilitate learning; they include Messages, Peoole,
Materials, Devices, Techniques, and Settings. There are two
types: (a) resources by designthose resources which have been
specifically developed as "instructional system components" in
order to facilitate purposive, formal learning, and (b) resources
by utilizationthose resources which have not specifically been
designed for instruction but which can be discovered, applied,
and used for learning purposes.

Instructional System Components (ISC) (for Instructional
Technology)those learning resources which are prestructured
in design or selection and utilization, and combined into
complete instru,.-:onal systems, to bring about purposive and
controlled learniog.

I Resource or
Component

klessage

Definition

Information to he trans-
mitted by the other corn-
poncnts; takes the form
)1 ideas, facts, meanings,

da ta.

examples

Any sublect matter/cnn
tent, e.g., the history o
the Greeks; Ohm's Law;
World Series results; the
parliamentary system of
government; conjugation
of the verb to be."

Persons who ,ire acting to Teacher; student; actor;
store and/or transmit speaker.
Messages.
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Learning Resources/Instructional System Components

Resource or
Component 1 Definition

Material

Device

technique

Setting

Examples

Items (traditionally call
ed media or software)
which usually store Mes-
sages for transmission by
devices; sometimes sell

displaying.

Items (traditionally call-
ed hardware) which
transmit Messages suited
on Materials.

Routine prtacedures ur
precast molds for using
Materials, Devices, Set-
tings, and People. to
transmit i'viessages.

I he environment in
which the Messages are
received.

Overhead transparency;
slide; filmstrip; Umm

motion picture; 8mm
motion picture; video-
tape; record; audiotape;
programed instruction
materials; computer-
assisted instruction pro-
gram; book; journal.

Overhead projector;
projector; lilmstrip pro-
jector; l6nim film pro-
jector; 8mm film projec-
tor; videotape record-
er; television set; record
player; ',kilo; tape re-
corder; dial access infor-
mation retrieval system
console; teaching ma-
chine; talking typewriter;
computer output devices.

Computer-assisted in-
struLtion ; programed
instruction; simulation;
gaming; discovery; moi-
1 y; field trip; team teach-
ing; individualifed in-
struction; sell-instruc-
tion; group instruction;
lecture; discussion.

Phoicul: school building;
instructional materials
center; library; studio;
classroom; auditorium.
Environmental: lighting; 1
heating; acoustics_
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Table 4.2
Educational Instructional Development Functions

Functions which have as their purpose analyzing problems, and
devising, implementing, and evaluating the Learning Resources/
Instructional System Components solutions to these problems.

Function Definition Examples

Reseurch-
Theory

Purpose: To generate and test To conceptualize thiN>
knowledge (theory and
research methodology)

retical models,
To conduct research pro-

related to the functions,
Learning Resources and

jects.

To analyze research data.
Instructional System
Components and learn-
ers.

Outcome: Knowledge which can act To generate new ideas.
as an input to the other To test validity of model.
functions. To test hypotheses.

Activity: Seeking information,
reading it, analyzing it,
synthesizing it, testing it,
analyzing test results.

Reads proposal.
Compares model with

known data.
Formulates specific hy-

potheses.

Design

Purpose: To translate general then- To design programed in-
retical knowledge into struction materials.
specifications for Learn- To develop instructional
ing Resources or Instruc- modules for individual-
tiondl System Compo- ized instruction.
vents. To design equipment

systems.
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Educational/Instructional Development Functions

Function Definition Examples

Outcome: Specifications for pro-
duction of Learning Re-
sources and Instructional
System Components, re-
gardless of format or
resource.

To write general objec-
Lives.

To determine medium.
To describe technical

systems.

Activity: Analyzing, synth 1

ing, and writing objec
Lives, learner character-
[sties, task analyses,
learning conditions, in
structional events, spec-
ifications for Learning
Resources and Instruc-
tional Systems Com-
ponents,

Analyzes objectives.
Synthesizes objectives/

sequence/content/
media.

Arranges materials in
sequence.

Production
Purpose: I translate speci I ica-

lions for Learning Re-
sources or Instructional
Systems Components
into specific actual items.

To produce audiotapes.
To direct motion picture.
To write computer pro-

grams for cornputer-
assisted instruction,

Outcome: Specific products in the
form of test versions,
prototypes, or mass-pro-
duced versions:

To make slides into test
filmstrips.

To decide on music/
sound effects.

To match audio and
visuals.

Activity: Operating production
equipment, drawing, lay-
ing out, writing, building
products.

Mixes narration tape and
sound.

Sequences slides using
viewer.

Operates motion picture
camera.
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Educational/Instructional Development Functions

Function Definition Examples

EaaIuation=
Selection
Purpose: To assess acceptability of

actual produced Learning
Resources or Instruc-
tional System Comma-
nents in terms of criteria
set by other functions,
and to develop models
for this assessmenL

fo pilot test prototype
instructional materials.

To preview and select
instructional materials.

To develop evaluation
models and techniques.

Outcomes: (a) Evaluation for Design:
effectiveness of Learning
Resources or Instructional
System Components in
meeting their objectives.
(b) Evaluation for Prod-
uction: acceptability of
items in meeting produc-
tion standards.
(c) Evaluation for Evalua-
tion: evaluation models.
(d) Evaluation for Selec-
tion: acceptability of
items for acquisition for
a specific purpose.
(e) Evaluation for Utilii-
ation: acceptability of
items for meeting learn.
ing objectives in actual
use.

To identify problems
with materials,

To identify objectives
not met.

To insure acceptable
sound quality.

Activity: Analysing quality in
terms of standards,

Observes students using
ma terials.

Analyzes possible Ise of
materials.

Compares data and ob-
jectives,
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Educational/Instructional Development Functions

Function Definition Examples

Logistics
Purpose: To make Learning Re-

sources and Instruction-
al System Cone onents
available for other tune-
dons.

To have equipment ready
as needed.

To provide delivery
service.

to catalog materials.

Outcome: Ordered, stored, retrieved,
classified, catalogued, as-
sembled, scheduled, dis-
tributed, operated, main-
tained, and repaired
Learning Resources and
Instructional System
Components.

To cross -index materials.
To locate materials for

delivery.
To keep repair history.
To repair filmstrip proj-

cc tor.

Activity: Ordering, storing, retriev-
ing, classifying, cataloging,
assembling, scheduling,
distributing, operating,
maintaining, repairing
Learning Resources and
Instructional System
Components.

Threads movie projector.
Assigns media code from

list.
Plans new scheduling

system.

Utilization
Purpose: To Firing learners into

contact with Learning
Resources and Instruc-
tional System Compo
ncnts.

1 0 help student use
learning activity.

I To monitor individualiz-
ed and self- instruction.

To help student select
learning activities and
to meet objectives.

Outcome: Facilitation and assess-
meat of student learning.

To analyze student learn-
ing style.

To present information.
To encourage interest in

learning activity.
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Educational/Instructional Development Functions

Function Examples

Activity: Assigning, preparing
learner for, presenting,
assisting, and following
up Learning Resources
and Instructional System
Components; testing
learners.

Discusses with student.
Compares learning activ-
ities with learning style.

Compares pre- and post-
tests.

U_ tiliutiun-
7

Purpose:

OU

Activity:

(A special subtunction
of Litili4atiun.) To bring
learner s into contact
with information about
educational technology.

To consult on materials
design and use.

10 teach photography
course.

To explain individuali/ed
instruction project.

To increase use of learn-
ing resources center
services by teachers.

Dissemination of infer- To provide models for
about education- designing instruction.

al technology. To improve use of med-
iated instruction by
teachers.

To answer questions
about individualised
instruction project.

To demonstrate projec-
tor.

To explain learning
resources center
services to teachers.

Taking in and giving out
information about
educational technology.

82

Defines learning re-
sources center services
available.

Writes professional
articles.

Views microteaching
lesson_

Role plays teacher using
mediated instruction.
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Table 43
Educe ionalI ructional Management Functions

Fun which have a their purpose the directing 01 con rol-
ling of one or more rtheEducat ional/Instructional Develop-
ment Functions or of other Lducational/Instructional Manage-
ment Functions to ensure their el lective operation.

Flnt_ non

ewe
Gmmu

Out( me.

Definition

dote! n ine, modib,
es.ccute the obiecnves,
plulosoph,,, sti

tore, budget, internal and
tcrnal relatinships,

and administrative pro-
cedures m « organiia=
Hon performing one or
sescial 01 the 1)evelop-
Men 1 1 o nL 1. ions 01 the

Nlanagement functions.

Examples

o kma6«di ct r

iect which include ; Iwo
or more functions.

I o monitor and change
operation of center,

pwvide secietarial
services in audio-
visual center

Policy, budget, plans, co-
ordinated activities, .id-
ministrative operations.

To prepare budget.
identity organiiation

needs.

To ,tscertain jobs to he
done.

,Activits : Defining, writingincl
Lao ymg out pi oceduies
leading to the outcomes,

Reviews purchase oiders.
Designs new organi/a-
tional model.

Analytes problems in
project.

83
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Educational/Instructional Management Functions

Function Definition Examples

POI poNe: Tnawua v m andlor I o supervise per n«Hn
to maw we the people graphics unit.
who pet lorm activities To improve communica-
m the functions. lions between techni-

cians and artists.
1 o stall projects

()Ea otTicI In [el s )11,11 intelaction, 10 evalu vork per-
discussion, supervision, tor v.c

emplov men t, and per- encourag: discussion.
! sonal de% elopment. lowaw. the repay=

person.

ACIR I Discussing with and
speaking to °the! people.

Negotiates with nerson-
nel department,

Questions applicants.
Talks with new employ-

eCS
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RATIONALE FOR THE DEFINITION.

The ascending evolution of any field is marked by major
changes in paradigms of that field. This definition represents the
third major paradigm change in the field of educational technol-
ogy. The other major paradigm changes are chronicled in
Chapter III.

Although Kuhn would have us believe that new paradigms
represent a complete break with previous paradigms, they are
probably more Hegelian in naturelooking at problems in a new
way, yet building in some way what has gone before.

This new paradigm for the field of educational technology
presents a new approach to solving educational problems. The
new approach is, however, a logical extension and expansion of
the field and as such includes concepts identified in earlier
"educational technology" paradigms. This critical concept and
the relationship of the present paradigm to previous paradigms
are covered later.

Me use of a model to describe the new paradigm helps clari-
fy and illustrate both the new approach to educational technol-
ogy, and, at the same time, how this new approach builds on
what has come before.

Rationale for Models and Modeling.

A model is a "conceptualization in the form of an equation, a
physical device, a narrative, or d graphic analogue representing a
real-life situation ... either as it is or as it should be." (Silvern,
1965, p. 27) The model, while not the real situation, is a
"replica of the original. The more faithful the replica, the better
it is as a model _ . " (Heinich, 1970, p. 64)

Models serve purposes other than merely replicating the real-
world. Models can be extremely helpful in predicting and fore-
castingin finding out what changing various elements of the
model will do to other parts of the model or to the model as a
whole. Models fall into twe broad classes: models of and models
for. "I Models ofl . are models of explanation. The term
model for is prescriptive in intent, and its formulation is design-
ed as directive.- (Heinich, 1970, p. 68)

85
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The model offered here as part of the definition contains
elements of both descriptive a .l prescriptive models. it is
strongly rooted in the real world, but anticipates and offers
structure for some changes which are likely to come about as
technology is increasingb,, applied to education and instruction.
As a descriptive model, the model meets several criteria, it:

describes the field in a form which can be recognized by
those who work in it;

describes the field with a scope broad enough to accommo-
date a range of philosophical viewpoints, and,

lends itself to further manipulation for the future,
As a prescriptive model, it offers the framework for a new

approach to education and instruction showing the elements
and interrelationships among these elements. As such, it has
already been used to identify and categorize a variety of learn-
ing resources and the activities which lead to the development
and utilization of these resources.

The model has also led to the identification of three discrete
but related areas of work (see Chapter VII). The model will
continue to be highly useful for prescription.

As pointed out earlier, the new definition and model directly
relate to earlier definitions and descriptions of various elements
of the field. The new definition has three major sections (not
including the learner); Learning Resources/Instructional Sys-
tems Components, Educational/Instructional Development
Functions, and Educational/instructional Management Func-
tions

Rationale for Learning Resources.

The rationale For Learning Resources has four components;
classification, a broad range of resources, media, and resources
by design ard

C/assification. The classification as opposed to the simple
listingof various resources for learning is a concept basic to
previous definitions. This concept became highly visible in
Dale's "Cone of Experience" (1954). However, the concrete
abstract axis used by Dale is only one way of classifying learn-
ing resources.
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The classification of learning resources in this model was first
described in the Jobs in Instructional Media Study (Wallington,
et al 1970) in terms 01 instructional system Lumponents.

it seems that the major role ot the !Learning Resources in

learning and in instruction is to transmit some stimulus or sonic
information to the learner, In an attempt to clarify the word "trans-
mit" we can ask some 01 the ramous newspaper reporter's questions:
What, who, where, how. These simple questions do pro., ide a useful
procedure for organi /ine the I Learning Resources' dimension*

The questions mentioned Ai( 'e when applied to the transmission
of information, are as follows:

(11 What information is being transmitted?
(2) What or who is doing the transmitting?
(3) How is it being transmitted:
(-1) Where is it being transmitted?

tardier, since below inform:10cm can he transmitted, it must be
stored, question (2) can he expanded to add the following catego-
ries:

(2a) What or who is storing the message to he transm ted?

By providing categories of I Learning Resources) for the answers
to each or these questions, Ian I organization scheme follows, based
on the purpose of the I Learning Resource!

1 he category names that the model attaches to the answer to each
question appear below:

(1) The information being transmitted Message

(2) Who or what is storing or transmitting- Man

Material
Device

(3) How (through what procedures) it is
being transmitted Technique

(4) Where it is being transmitted Setting
(pp. 291-292)

The impact of communications theory on the field strength-
ened the concept of classifying people and the content of a
message as separate resources.

There is a strong similarity between the classifications used
here and those used in the 1963 definition model (Ely, 1963;

8'7



www.manaraa.com

72 THEORETICAL FRAMEWORK

see Chapter 111, p. 36). The most important differences in termi-
nology between the current classification and the 1963 defini-
tion model is in the definition of the category "people:' In the
current definition, the term, "people," refers only to persons
who are transmitters of information directly to the learner, and
not to people who perform the functions. Other differences are:
(1) "people" replaces "man" to eliminate the use of sexist
terminology; (2) the old "media-instrumentation" is replaced
by "materials" and "devices"--both used as explanatory terms
in 1963; (3) "techniques"another 1963 explanatory term
replaces the term "methods;" (4) the term "environment" is
replaced by "setting" and is given more specific definition. The
term "message" remains. Those terms also, in the current
model, include a broader perspective of Learning Resources,

Brood Runge of Resources. The list of Learning Resource
categories includes resources well beyond the previously used,
restricted list of common school materials. This decision is a
direct result of the previously identified concept of technology;
and from the idea that: "Resources provide the breadth that
encompasses the traditional audiovisual field and the recent and
the future developments in the field" (Torkleson, 1965, p.
200). Limiting the range of resources consequently limits the
tools available to the field of educational technology, while
viewing all resources as potential Learning Resources increases
the tools available for education.

"Media," There has been a long, historical relationship be-
tween the terms "media" and "educational technology." While
the term is a popular and a viable term, it nevertheless restricts
the overall concept of resources. This restriction is the result of
the ambiguous connotations associated with the term, "media."
While most people agree that resources for learning encompass
people, many simply do not think of people as being a medium.
This confusion has brought about terms such as "nonhuman
instruction," "mediated instruction," which do riot include in-
struction mediated through people. Using the term "learning
resources" (arid insiructional system components) with "peo-
ple" as one class of resources (or components) clarifies this
perspective.
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Resources by IJ 7ili, 1 f1c definition indicates
that resources can be "designed and/or cHlized to facilitate
learning. RI:SOL:lees designed to facilitate learning are familiar to
most people.

However=, not all learning resources were designed for the
specific purpose of education. There is sonic doubt that great
novels and plays, community iJellities (r g., firehouses), cultural
institutions (e.g.. museums) were designed specifically to teach
school children subjects in the curriculum. That these resources
are used to help people learn makes them Learning Resources.
This second class of resources, resources by utilization, is as
important as resources by design.

Under this rubriclearning resources by design and by Unli/a-
tionthe range of learning resources becomes incredibly broad.
ibis position is clarified in an earl: _r definition statement by
AEC-I (1972, p. 3S);

Some re,onrces can t()1.1cilit learning hccmise tl1e ale
.,pedlically designed for learning purposes. These are usually called
"Instructional material, or resources." Other resources exist as part
of the rikn:'.1al, everydav world, but can be discovered, applied, and
used for learning purposes. These are sometimes called "real-world
resources.- Thu,, some resources become learning resources by de-
sign and others become learning resources by utilization. This dis-
tinction is important because it makes clear the position of "non-in-
structional, real-world" resources as well as designed resources as an
area 01 concern for educational technology.

Summary, The above four pointsclassification, a broad
range of resources, expansion of the term media, and the con-
cept of resources through design and/or utilization are funda-
mental to the rationale underlying the concept of learning re-
sources/mstructional system components.

Rationale for Educational Development Functions

The processes for analyzing educational problems, and for
devising, implementing and evaluating solutions to those prob-
lems are identified as the Educational Development Functions_

Specific Educational Development Functions are derived
from frameworks provided by the systems approach and the

8 9
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instructional development process. Many different sets of hint:-
tions have been identified : Fly, 1963; Silvern, 1965; Faris,
1968; Lange, 1967; Hamerus, 1965; Barson, 1967; 1 welker, et
at., 1972 for example. These functions were synthesized in the
final report of the lobs in Instructional Media Study (Walling-
ton, et at., 1970) based on extensive job analysis research in
educational technology. The study concluded that (p. 296):

Starting with these conceptions, which all differ in some minor
respects, it was. possible to analyze, synthesize, and combine
finally arrive at the following list . !col functions --each with a
unique (purpose and outcome' and set of activities:
Research-Theory
Design

ProdUCtion
Evaluation-seiection
Utilisation rand Utilizati trDisseminatior
Support-Supply

The term "support-supply' changed to the current "logis-
tics" after the review of early drafts of NCES Handbook X on
Educational Technolooy (NCES, 1975).

While most of the functions are obvious derivations from
instructional development models, the Utilization/Dissemina-
tion function is unique. It refers to situations in which;

. we are using Instructional Technology' teach about Instruc-
tional Technology 'sic'. While there is no theoretical difference in

purpose between teaching ahout biology, and teaching about instruc-
tional technology it seems that there are at least some interesting
practical differences in the product Ioellcoold and the acin'ities
'these (JO ierenco, make it worthwhile to provide, in the model, a

means for indicating that this special situation exists, and lot indica-
ting how it is similar to and differs from regular utilization. (Walling-
ton, et al., 1970, p. 296)

This book is an example of Utilization /Dissemination. The
specific differences between Utilization/Dissemination and Uti-
lization arc- found in the descriptions in -Lille 4.2 (p. 62).

Rationale for Educational Management Functions.

The development functions discussed in the previous section
offer d structure fur designing and selecting Learning Resources

`1U
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and utilizing them with the iearntri. Yet, each function is pre-
sented as independent of the others. There needs to be overall
coordination and direction of the development function (s)
either as the occur singly or in combination. The rationale for
the two Educational/Instructional Management Functions
Organization Management and Personnel Managementis stated
in the Jobs in Instructional Media Study report.

While the idea do managing instruction is not a new one -schoot
hoards, superintendents of schools, principals, and others have ad-
ministered, supervised, and planned the educational process for
mawy s the concept of instructional management within the
framework of insbuctional technology is nel,N, IHeiridl, 1967). In
addition, a functional approach, such as is being used in this model,
to management in education is also new, Thus, there are few guide-
lines lor 01,;amiiiii.; the management functions dimension of the

alel (Wallington, al., 1970, p. 24).

the study further delineates a difference in kind between the
"administration of an organization" (and its implicit paper-
work) and the "supen.ision of people,"calling for human rela-
tions skills. Thus the study identified two management func-
tions:

Based on this iiistin tion, the Management Functions are two:
Organization Management and Personnel management. It might be
argued that each of these could be broken down further . This
might he so, howevel, 4se presently feel that not enough is known
abotr, instructional technology management (to) either identify all
such (sub)functions or to make line distinctions between them (p.

Confusion Ethic lechnology and Other Concepts.
Educational technology is frequently confused with two relat-
ed, but not identical, concepts: ( I) technology in education,
and (2) instructional technology, The rest of this chapter will
explore and define these concepts to show how they differ from
educational technology.

TECHNOLOGY IN EDUCATION

Educational technology is concerned only with the processes
which are performed to design and/or utilize resources to facili-
tate human learning. The key element is the notion of resources
to facilitate human learninq.
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fhe ncept of technology (as defined earlier in this chapter)
inay be applied to other aspects of the educational enterprise as
well, The "complex, integrated process , . " of technology may
be appL or e \ample, to pupil transportation, to food and
health services, to finances, to scheduling of rooms, and to re-
porting grades. While these are all certainly legitimate applica-
tions of technology, they are not educational technology.

T heir locus is on the operation and support of the institu-
tions in which education takes place, rather than being on the
resources to facilitate human learning. The processes used here
are best called "technology in education" and are not the same
as educational chnology.

CONCEPTUAL DEFINITION OF
INSTRUCTIONAL TECHNOLOGY

Commonly, the concepts of educational technology and in-
structional technology are used synonomouslyas equivalants.
In the contest of the present definition, this is inaccurate. The
complete definition of instructional technology is given below
to clarify the differences.

Instructional technology is a sub-set of educational technolo-
gy, based on the concept that instruction is a sub-set of educa-
tion, Instructional technology is a complex, integrated process
involving people, procedures, ideas, devices, and organization,
for analyzing problems, and devising, implementing, evaluating
and managing solutions to those problems, in situations in
which learning is purposive and controlled. In instructional
technology, the solutions to problems take the form of instruc-
tional System Components which are pre-structured in design or
selection, and in utilization, and are combined into complete
instructional systems; these components are identified as Mes-
sages, People, .'silaterials, Devices, Techniques, and Settings. The
processes for analyzing problems and devising, implementing,
and evaluating solutions are identified by the Instructional
Development Functions of Research-Theory, Design, Produc-
tion, Evaluation-Selection, and Utilization. The processes of
directing or coordinating one or more of these functions are
identified by the Instructional Management Functions of
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Organization Management and Personnel Management. The
relationships among these elements are shown by the Domain of
Instructional Technology Model:

Instructional Instructional
Management Development
Functions Functions

Organization Research-Theory
Management ! I Design

Production
Personnel Evaluation-

lanagement Selection
Logistics
Utilization
(Utilization/

I Dissemination)

Instructional
System

Components

Message

People

Materials
Devices

Techniques
Settings

Figure 4.2
DOMAIN OF INSTRUCTIONAL TECHNOLOGY

Learner

as instruction is a sub-set of education (see
"Underlying Concepts" in this Chapter), so instructional tech-
nology is a sub-set of educational technology. It is not concern-
ed will all the things educational technology isall the processes
of ed,;,-Itionbut rather is concerned only with some of those
things. The Liracteristics of instructional technology are spec-
ified below.

Purposive and Controlled Learning. While educational tech-
nology is concerned with "all aspects of human learning,- in-
structional technology is only concerned with those situations
in which the learning is "purposive and controlled." Purposive
learning is learning in which someone else has determined that
learning is to occur within the learner. Further, the purpose of
such learning can, and must be, specified in advance. Controlled
learning is learning in which the contingencies of the learner's
behavior are determined and managed by someone else (Skin-
ner, 1968). Further, these contingencies are built into the re-
sources, and are monitored by People, Materials, Devices, and/
or Techniques.
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Pre-structured. The definitions 01 controlled and purposive
learning lead to the nest characteristic of instructional tech-
nology. The resources used by the learner are structured in
advance, before the learner conics into contact with them. Both
purpose and control of the learning are specified in advance,

Doicw, Sr' /core n, and Litill /utlon. While educational technol-
ogy includes all resources that are "designed and/or selected
and /or utilized" to bring about learning, instructional technol-
ogy sets more rigorous requirements on the resources with
which it is concerned. Resources in instructional technology
must meet both of the following requhements. First, the re-
sources must be pre-designed or pre-selected in terms of the
purpose of the learning cud the eon trol required for the ;earn-
ing, Second, they must be utilized in the manner for which they
were designed or sclectedi.c%, they :mist be used for they pur-
pose specified, and they must be used in a manner which in-
cludes the element of control over the contingencies of behav-
ior. Thus, while in educational technology any resource that
meets one of the three criteria design, or selection or utili-
zation--is acceptable, in instructional technology a resource
must meet at least two of the three criteriaIt must either be
designed and utilized, or selected and utilized. Further, the
design and utilization, or selection and utilization, must be pre-
structured in terms o1 purpose and control.

ins truc iiona/ St sions//nstructiona/ SySteln COI771)017entS,

Sit cc the resources in instructional technology must meet these
additional requirements, it is not appropriate to consider them
as "isolated resources.'' In order for all the elements above to be
present, the resources must be combined in to a complete in-
structional system. An instructional system is defined as

A ceimhination of Instructional System Components (including .4
technique plus any one or more of the other Instructional System
Components) anal a specd led management pattern which is nre-struc-
tured in design or selection, and in utilisation, to brim; about pur-
posive and controlled learning, and which: a) is designed to achieve
,pealed competencies or terminal behaviors fora total course of
instruction; b) includes the instructional methodology, format and
sequence called for in the design; c) manages the contingencies of
behavior; d) includes a complete set of management procedures for

1
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using Eric ,tern ; ) ».)plitJhle roporduohic,i) has kot
'pet) through the lmnipIctc uLtrunal cicyclopmont ructo..)ss, and

tt) hivt)n ,11iLlatvci. (D I Commilice, ALCI 1977)

In instructional technology, Nsuurces are Seen components
CoMplOte instructional system, and are logically illed

Instructional System Components instead of resources.
hiciocii,eness All of [lie above differences between educa-

tional and instructional technology can he _summarized by the
final paragraph of Part 3 of the Definition of Educational Tech-
nology, p. 2. Thus, all of instructional technology fits within
the parameters of educational technology, while all of educa-
tional technology does not ht within the parameters of instruc-
tional technology.

II instructional technology is in operation, then of necessity,
so IS educational technology; the reverse is not necessarily true.
In educational technology, the Development and Management
Functions are more inclusive because they apply to more Learn-
ing Resources than just Instructional System Componentsthey
include all resources that can be used to facilitate learning.

SUMMARY

This chapter has presented the conceptual definition of educ-
ational technology, which includes:

a description of its underlying assumptions and concepts;

a description of the differences between "educational tech-
nology' and "technology in education," including a defini-
tion of the latter concept;

a definition of "instructional technology" and an analysis of
it as a sub-set of educational technology.

This is not, however, the complete definition of educational
ology.

While it is a complete conceptual definition, it does not serve
to define educational technology as a field or as a profession
two criteria any complete definition must meet. The next four
chapters draw from this conceptual definition the definitions of
educational technology as a field and as a profession.

It must he stressed that all three rather than just
the one contained in this chapter, represent the complete defini-
tion of educational technology.
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ntellect -er-n ique
=unellons,

Combination of Tecnnologies,
Systematic Application of a

Synergistic Effect

The theoretical framework provides the basis for meeting the
second criterion for defining a field. It indicates the existence
of a unique intellectual technique.

TECHNIQUES OF THE FUNCTION

As identified and defined by the Domain of Educational
Technology Model, each of the Educational Development and
Management Functions has an intellectual technique of its own.
Each function involves people, procedures, ideas, devices, and
organization for identifying and solving the problems which fall
within the purview of its purpose.

The intellectual technique (the way of thinking through
challenges) used in the Research-Theory Function to generate
and test knowledge, for example, is the scientific mAhod. The
technique used in the Design Function to create srierifications
for Learning Resources is the instructional devciopment pro-
cess.

9G



www.manaraa.com

1.0

1.25

VIVWf nr,y T



www.manaraa.com

52 INTELLECTUAL TEL r ?LIE

INADEQUACY OF THE FUNCTION LEVEL TECHNIQUES

While each function has its own intellectual technique,
regarding educational technology as a compilation of ten iso-
lated intellectual techniques meets neither the definition of
educational technology given in Chapter IV nor the requirement
of uniqueness.

Complex, Integrated Process. Educational technology was
defined as a "complex, integrated process involved in all aspects
of human learning," Each function taken in isolation does not
constitute a complex integrated process, and does not deal with
all aspects of human learning. Each function constitutes only
part of the total cess of identifying and solving all learning
problems. No single function can do the job. All the functions
must be operating together, in some complex, integrated form,
to exemplify the process that is educational technology.

Requirement of Uniqueness. The intellectual techniques of
each of the functions in isolation are techniques that are used
by fields other than educational technology. Educational
technology "makes no exclusive claim to any of these efforts;
other educators believe in, and use, some of these concepts in
their work." (AECT, 1972, p. 36) Therefore, the individual
intellectual techniques of the functions in isolation do not meet
the requirement that for a field to exist, its intellectual tech-
nique must be unique to it.

INTELLECTUAL TECHNIQUE
OF EDUCATIONAL TECHNOLOGY

The intellectual technique that does describe how all of
educational technology thinks through challenges is stated in
the definition. "It is the complex, integrated process involving
people, procedures, ideas, devices, and organization for analyz-
ing problems and devising, implementing, evaluating and manag-
ing solutions to these problems involved in all aspects of human
learning. (p. 1)"

This technique involves the systematic integration of the
individual technologies of the functions and their interrelation-
ships into a complex, unified process. It involves examining

97
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whole problems in all aspects of human learning and system-
atically selecting and utilizing the appropriate individual tech-
niques and their interrelationships to generate required v=1, ?le
solutions.

The intellectual technique of educational technology does
not begin by assuming that a problem is a "design" problem, a
"production" problem, a "logistics" problem, or a -mana'-4e-
ment" problem, and continue by applying that specialized
technique to solve it. Instead, when faced with a problem,
educational technology systematically integrates peopie, nr-,1,e-
dures, ideas, devices, and organization into a complex proco; to
analyze the problem, decide which combinations of techniques
are needed to produce solutions, implement, evaluate, and
manage the solutions -all within the context of the holy
problem and whole solution.

UNIQUENESS OF THE TECHNIQUE
Is there a field of educational ... technology? (Heinich, 1973,

p. 44)

The field of educational technology, however, is unique in
bringing att these efforts together in a systematic fashion (AECT,

-1972, p. 36). The combination of these concepts in the broader
context of education and society yields synergistic outcomes -
behaviors which arc not predictable based on the parts alone =but
outcomes with extra energy which is created by the unique inter-
relationship of the parts. (p. 38)

Educational technology is an indigenous technology that includes
what has been borrowed, land I that through a synergistic process
becomes a unique and specialized technology in itself. (Wedemeyer,
1971, p. 20)

In this sense, instructional technology is more than the sum of its
v.:B. (Commission on Instructional Technology, 1970, p. 21)

We can conclude that the intellectual technique described
above, and based on the theoretical framework, is indeed
indigenous and unique to educational technology. There are
three elements of the uniqueness.

Systematic Integration into Complex, Integrated Process.
Educational technology combines the individual techniques
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the furtcPori systematically into a complex, integrated
process organizes and manages the individual techniques
and iPt-errelationships to solve problems.

ci,J?r,le Problems and Solutions, Educational technology
s at problems and solutions in terms of the whole (or

oestalt) of human learning_ It deals with the total situation,
rather than Just with parts that can be identified and imple-
mented using isolated techniques.

Synergistic Effect. The result of this complex integrated
ocess and the approach of dealing with whole problems and

solutions is synergy. The indigenous intellectual technique of
educational technology is more than the sum of its partsmore
than the sum of the individual techniques of the individual
functions. The intellectual technique of educational technology
produces extra energy in the effort to solve problems, and
produces outcomes which are not predictable based on, or
produced by, each function operating in isolation.

SUMMARY

Each function of educational technology has an intellectual
technique associated with it. However, the intellectual techno-
logy of educational technology is more than the sum of these
parts. It involves the systematic integration of the individual
technologies of the functions, and their interrelationships, into
a complex integrated process to analyze whole problems and
create whole solutions. Irproduces a synergistic effect, yielding
Outcomes not predictable based on the individual elements
operating in isolation. This indigenous technique of educational
technology is unique to it.

9J
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Proctical Application-
Resources and -7-Lnctians,

.-ffects on
Organizational Structures,

Effects on
Processes of EcLcation

The theoretical framework provides a basis for meeting the
third criterion for defining a fieldit indicates the practical ap-
plications of educational technology. Three specific applications
of educational technology can be identified: the resources and
functions as application; the effects on organizational structures
of education; effects on the specific elements of facilitating
learning.

RESOURCES AND FUNCTIONS AS APPLICATION
The most basic, and explicitly stated, practical application of

educational technology is in providing and implementing solu-
tions to problems in the facilitation of learning. According to
the theoretical framework, these solutions take the form of
Learn,ng Resources. These resourceseither designed or select-
ed, and then utilizedare concrete products that are available to
interact with learners. These products are the most visible evi-
dence of the application of educational technology.

The development and management functions are also evi-
dence of practical application. Each function has specific activ-
ities and outcomes which can be seen and measured. Thus, one
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can see someone performing a needs assessment, producing a
Film, cataloguing materials, interacting with learners, managing
other people, etc. The actual performance of the activities re-
sulting in outcomes, is also visible evidence that technology has
been applied to education.

EFFECTS ON ORGANIZATIONAL STRUCTURES
There is no question but that somewhere in the take-off s

organization pattern lot education; will change radically. (Finn,
1962, p. 71)

Educational team, gas a significant imp, he orga-
nizational structure!-: c institutions in which it is applied.
This impact is felt i ways: it changes the levels of deci-
sion making, it creates new types of instructional patterns and
it makes possible alternative types of educational institutions.

Levels of Decision Making

When the field and profession were thought of in terms of
"audiovisual aids," they had impact on only the lower levels of
instructional decision making. The three levels of decision mak-
ing, and the impact of "audiovisual aids" on them are shown in
the following diagram:

Curriculum
Determination

Curriculum
Planning

Classroom
Implementation

_ .Traditional
Audiovisual

1

Figure 6.1
THE ENTRY OF TRADITIONAL AUDIOVISUAL AIDS

INTO THE INSTRUCTIONAL PROCESS

(Heinich, 1970, p. V17)

1 01
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Nisual aids affected instructional decision making only
,:vel of classroom impiementation.
concept of educational technology provided in this de-

n changes the levels at w;lich educational technology Mi-
. upon education and instruction. The impact is now felt at

igher level of decision making. Heinich shows this new level
impact of educational technology in the following diagram

where educational technology affects instructional decision
making at the curriculum planning

Cur,'=!culum
Determination

Curriculum Instructional7-4--Planning , Technolog,y

Cl.twoom
Implementation

Figure 6.2
THE ENTRY OF INSTRUCTIONAL TECHNOLOGY

INTO ":HE INSTRUCTIONAL PROCESS

(Heinich, 1970, p. 125)

Although Heinich's diagram does not show it, there is a two-
way relationship between the two highest levels of decision
making. They do not necessarily flow in the linear fashion indi-
cated. The process of curriculum planning also creates an
impact on the highest level of decision making, curriculum
determination. Thus, educational technology affects, at least
indirectly, the highest level of instructional decision making. It
does so through procedures of needs assessment, learner analy-
sis, task analysis, and the specification of instructional objec-
tives.
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Thus, the field and profession of educational technology
affect instructional decision making not only at the lowest, or
classroom implementation, level but also at the middle and
highest levels, curriculum determination and planning.

Types of Instructional Patterns

There arc four basic patterns into which instruction can be
organized in institutions based on the present definition of
educational technology.

The first, the traditional direct student-teacher relationship,
involves the teacher (acting as an Instructional System Compon-
ent) as the only resource. This instructional pattern is shown in
the following diagram.

oblectives
Content

and
Method

Decisions

Teacher

Figure 6.3
TRADITIONAL INSTRUCTION

Pupal

1_

(Morris, 1963, p. 11)

The second type of pattern involves the teacher using "audio=
visual aids" to assist in instruction. In this pattern, the teacher is
the primary Instructional System Component, and other re-
sources (Materials, Devices, Techniques, Settings) are used in a
supplementary manner. Morris called this "teacher with media"
and showed the instructional pattern thus:

Content
Teacher

and [--11-1 with
Method

Media
Decision

Pupil

Figure 6.4
MEDIA FUNCTION NO. 1: TEACHER WITH MEDIA

(Morris 1963, p. 11)
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The third type of pattern involves the use of complete in-
structional systems, involving mediated instruction in which the
teacher is involved in a design and evaluation-selection role, as
well as in the role of providing the Utilization function for areas
not covered by the instructional system_ Most of the instruction
is provided through predesigned instructional systems incorpo-
rating those Inst;uctional Systems Components (Materials, De-
vices, Settings, Techniques) other than People. This pattern is
diagram med

Objectives

Content
and

Method
Decisions

Pupils

Figure 6.5
MEDIA FUNCTION NO 2: SHARED RESPONSIBILITY

FOR INSTRUCTION

(Morris, 1963, p. 12)

The fourth type of pattern involves the use of complete in-
structional systems, using only mediated instruction, in which
the teacher plays no direct role. This "media alone" approach,
not shown in Morris, would appear thus:

Objectives

Content
and

Method
Discussions

Figure 6.6
MEDIA FUNCTION NO 3: MEDIATED INSTRUCTION

Combinations of the basic instructional patterns are possible
as this summary diagram from Morr:s (p. 12) indicates:
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Objectives
Content

and
Method

Decisions

SYSTEM

Teacher
Alone

Teacher
With

Media

Media
Alone

_

Feedback & Evaluation

Figure 6.7
INSTRUCTIONAL SYSTEMS

Pupil

Heinich's (1970, p. 147) "Mod& of the New Paradigm of
Instructional Management" closely parallels Morris' summary
diagram, but shows more closely the control relationships be-
tween classroom teachers and mediated teachers.

Curriculum
Planning
(Strategy) (I)

Mediated
Teachers

Mediated
Teachers

Mediated
Teachers

Classroom
Teachers

Students

Figure 6.8
A MODEL OF THE NEW PARADIGM

OF INSTRUCTIONAL MANAGEMENT

(Numbers added to relate this diagram with Figures 6.4, 6.5 and 6.6)
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Heinich refers to the traditional classroom practice as -teach-
er with media" (p. 147), which includes Morris' designations
"traditional instruction" and -teacher with media" (Figures 6.3
and 6.4). Heinich, however, stresses that the decisions for media
use or nonuse are in the hands of the classroom teacher and all
media is under his/her control (see number 1 in Figure 6.8)_

Heinich's second pattern of relationships (see number 2 in
Figure 6.8) is one of "shared responsibility" between the class-
room teacher and the mediated teacher. While this is similar to
Morris' teacher and media (Figure 6.5), Heinich (1970) is more
explicit about the control of the mediated teacher.

This arrangement permits the system to be adaptive and yet retain
the benetits of "quality teaching on a broad base" through media.
Notice, however, that the mediated teachers in the center portion do
not go through classroom teachers. In other words students have
been assigned to mediated teachers for part of the time and class-
room teachers for part of the time. The classroom teacher does not
have the final decision .1c to whether or not students will experience
the instructional events prepared by these mediated teachers_ That
was determined at the curriculum planning level (p. 147).

The third pattern (see number 3 in Figure 6.8) in Heinich's
model delineates total instruction by mediated instruction. This
pattern is similar to the "media alone" pattern (Figure 6.6).
In this pattern, the classroom teacher (or People Instructional
System Component) is not involved in the Utilization function.
"Mediated instruction" neither goes "through the teacher" nor
works in "shared responsibility" with the teacher. (Heinich,
1970, p. 148)

Thus, educational technology, in addition to making an im-
pact on decision making at higher levels, also makes possible the
existence of four different patterns of instruction. These pat-
terns are summarized below, using the language of the current
definition:

1. People Learning Resources/Instructional Systems Compon-
ents alone.

2. Materials, Devices, I. yues, Settings Learning Resources/
Instructional System;. __omponents which function through
the people Learning Resource/Instructional Systems Compo-
nent to the learner.
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3. Materials, Devices, Techniques, Settings Lk awing Resources/
Instructional Systems Components (combined into instruc-
tional products or systems incorporating "mediated 1115-;.! uc-
tion") which interact with the learner in shared respons.Nlity
with the People Learning Resource/In,trucjonal Systems
Component.

4. Materials, Devices, Techniques, Settings, Learning Resour,:es/
Instructional Systems Components (combined instrurii.inal
systems incorporating mediated instruction) which it :tract
with the learner alone, without the intervention of People
Learning Resourcesjinstructional Systems Components.

Alternative Types of Educational Institutions

We have noted that most frequently instruction takes place
within institutionsusually called schools. in addition to .ffect-
ing the level of decision making and types of instructional pat-
terns, educational technology also affects the structures and
types of these institutions. An earlier AECT definition state-
ment (1972) noted that:

There are at least five types of altcrnatires for the facilitation of
learning. They differ along the dimension of formalitybased on the
compulsory nature of the institution, on the degree of author of
those in charge, and on the range of resources available.

At the extreme formal end, there iF the current school system. Its
goal is to teach. Attendance is compulsory, as are most of the soci-
etally-determined objectives the learner must meet. Authority is in
the hands of professional educators and the government. In addition,
the resources and approaches used are limited.

The second alternative moves toward informality. It is the remote,
or mediated educational program. The Open University is an exam-
ple of such a program. These programs are similar to the 5,1-
system in authority and control, except that since the resources zi.-e
brought to the learner (instead of the reverse), the sort`-,ority
control are more difficult to maintain. The greater ,1:;-ety of re-
,ources and its individualized nature makes it slightly r o infc rural
than the school system.

Moving further toward informality, there av vaii,ative duca-
tional programs. These are characterized by °per C;a`-sroom5, indi-
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vidualized and personalized mediated instruction, and use of re-
sources in the community and beyond. The emphasis is usually on
learning rather than teaching. While learners here have a choice
among goals and objectives, the choice is small and the total range of
objectives is determined by educators. In addition, all authority and
control of the institution remains in the hands of educators.

A further step toward almost complete information is the free
school. Here the emphasis is on non-compulsion and shared authori-
ty. Learning goals, if there are any, arc determined by the learner_
The "teacher" and learners have equal authority in making decisions
which affect the institution. Attendance is not compulsory. Most of
the resources used are those which naturally exist in the real world.

At the informal end of the continuum is the learning network. It
is not an educational system or institution. It is a means for provid-
ing access to learning resources in the broadest senseanything that
can help one learn. Goals, attendance and authority all rest with the
individual teal ner, who is free to use the network or not as the
learner sees fit.

It is not important with which of these formats the educational
technologist agrees, for they exist regardless of agreement or dis-
agreement. It is important that two things be recognized about
them. First, there is a definite role for educational technology in
each of these alternatives. The role may differ from one to the next,
but the field can serve them all through the identification, develop-
ment and organization of learning resources. Second, it is the tech-
niques and resources of the field of educational technology which
make possible the existence cl these alternative institutional forms
for facilitating learning. The fact that some resources can be prede-
signed and tested, and then delivered to the learner remotely, tends
to imply that the school building and the teacher need not be the
only patterns for education. The fact that access to resources in the
outside world can be provided implies that institutions devoted only
to "instructional resources" need not limit the scope of the field any
longer. The fact that alternative means for reaching learning goals
can be provided, with alternative configurations of means, creates
the possibility for alternative institutions. The fact that sophisticated
machinery exists creates the condition for the existence of alterna-
tive institutions.

It is likely that educational technology will help to provide alter-
native institutional patterns for the facilitation of learning (pp.
42-43).
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EFFECTS ON EDUCATIONAL DECISION MAKING

As Heinich (197() observed, the application of technology to
education directly affects decisions made about the specific
processes of education. It has a significant impact on who deter-
mines the content taught; the degree of standardization and
choice of content; the quantity and quality of available re-
sources; who designs the resources and how it is done, who
produces the resources and how; who evaluates the instruction
and how; who interacts with the learner and how; who assesses
the learner performance and how.

Content Determination. Traditionally, content on a general
level has been determined by school district curriculum commit-
tees or coordinators. Specific implementation is done by the
individual teacher or instructor. Educational technology shifts
the determination of content to the curriculum strategy and
determination levelsto a large degree, out of the hands of the
individual instructor, and to a lesser degree, out of the hands of
the curriculum committee.

The content of the mediated instruction of Sesame Street,
and Physical Seism(' Study Committee Physics Course (used by
elementary and secondary schools) and The Ascent of Man and
The Adams Chronicles (used chiefly by colleges) was not deter-
mined by local curriculum groups or individual instructors. It
was, instead, determined by those c itent specialists, instruc-
tional developers, and materials producers who produced these
units of instruction. These content determiners were operating
at a national, rather than local, level and independently of the
prescribed curricula of individual educational institutions,

When content specialists, instructional developers, and mate-
rials producers determine the content of courses of instruction,
the role of the local curriculum committee and individual in-
structor becomes one of content and course selection rather
than determination.

Standardization and Choice. "One of the strongest trends in
the next decade will be a general move toward standardiza-
tion .. (Finn, 1966, p. 49) This prediction has begun to
come true, though not as quickly as predicted. With the increas-
ing utilization of mediated instruction, more and more institu-
tions in different locations, with different local needs and
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philosophies, arc beginning to offer the same instruction. In the
Chicago area alone, for example, at least five different univer-
sities oiler The Ascent of Man as a course for college credit.
These institutions serve different student bodies and would
probably have difficulty in agreeing on common course content
were it left to a committee. Yet, these institutions now offer
essentially the same coursein content and deliveryin a stan-
dard format available from the Public Broadcasting System.

Standardization does not necessarily mean that all institu-
tions will offer the same course. As increasing amounts of medi-
ated instruction are developedespecially with several different
courses being produced on the same subject--institutions will
begin to have some choice in course selection. For example, the
Biological Sciences Curriculum Study (BSC5), recognizing sever-
al different approaches to the study of biology, produced sever-
al courses, each using a different approach. An institution can
choose the course that meets its philosophy of how biology
ought to be taught. Thus, concomitant with the standardization
of instruction is a trend toward choice among standardized
courses of instruction.

Quantity and Quality. The choices available to a district, an
institution, or a teacher/professor decrease, however, when
mediated instruction is utilized. This occurs because the number
of mediated courses on the same subject will necessarily be
fewer than the number of traditional, "teacher-taught," courses.
That is, the quantity of available courses will decrease. Given
the time, expertise, and cost needed to produce mediated in-
struction, and the size of learner body that must be served to
make the instruction cost-effective, there will have to be a

smaller number of mediated courses produced than would be
produced by each individual district or teacher/professor.

With the decrease in quantity, however, comes a correspond-
ing increase in quality. Because of the level of expertise of the
content specialists, instructional developers, and materials pro-
ducers, and the time and money used to produce mediated
instruction, these courses will necessarily be of higher quality
than those that can be produced by the individual teacher with
limited resources.

lb
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Design of Instruction. Both the people who perform Design
activities and the techniques they use will change with the ad-
vent of mediated instruction. In the traditional "classroom
teacher alone" paradigm, an individual designed the instruction
using a traditional lesson plan method, with textbooks serving
as primary resources and with "audiovisual aids" sometimes
supplementing the instruction. The design of mediated instruc-
tion, however, usually is conducted by an expert in the instruc-
tional development process, including the assessing of needs, the
analysis of learners, the performance of task and content ana-
lysis, the writing of behavioral objectives and criterion-refer-
enced tests, the sequencing of instruction, the systematic selec-
tion of learning resources, and the development of specifica-
tions for effective resources. There is a shift from the designer
as primarily subject matter specialist to the designer as a person
trained in the methods of instructional development. The pro-
cess used by this person will be the systematic instructional
development process, rather than the intuitive approach used by
most teachers /professors.

Production of Instruction. The people who perform produc-
tion activities, as well as the techniques and quality of their
production, will also change with mediated instruction. Simple,
instructor-produced resources will give way to units of mediated
instruction done by specialists in producing different media
audio, photography, film, television. These people use sophisti-
cated production techniques and equipment, and, unlike the
teacher/professor, their training consists of learning these tech-
niques and use of equipment rather than learning content.

Evaluation of Instruction. The evaluation of instructionas
opposed to learner assessmentis a function often neglected in
traditional instruction. In educational technology and particu-
larly in mediated instruction the evaluation function assumes a
primary role. Instruction is evaluated both in its developmental
stage and while in wide scale use to determine its effectiveness
and to locate areas needing revision. The evaluation function is
carried out by specialists in the areas of evaluation models,
techniques of formative and summative evaluation, and evalua-
tion instrument construction. Again, this person is not the
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teacher/professor, but one who is specially trained in these tech-
niques.

Interaction with the Learner. Mediated instruction radically
changes the purposes for, and people who perform, the utiliza-
tion function activities. In traditional instruction, the instructor
interacted directly with the learner. In mediated instruction,
especially in the presentation of information, this is dorx by the
resources other than people. One possible role for interaction
with the learner is the facilitation of social and emotional
growth. A second possible role fur interaction is that of tutor-
ingof providing special remedia! assistance to those students
who do not learn from the mediated instruction. The kinds of
people needed to fulfill these two roles are different from the
current classroom teachers. The facilitation of social and emo-
tional growth is best done by a person who is warm, empathet-
ic, and has expertise in the areas of human growth and develop-
ment and of counseling. The functioning of tutoring (as several
recent studies have indicated) is often best accomplished by
peers who are more familiar with the problems of learning
something than are experts. (Finn, 1961)

Assessment of Learning. A second aspect of the utilization
function changed by mediated instruction is the assessment of
learners. Traditionally, the testing of learners to determine if
they had met the learning objectives was done by teachers,
using fairly unsophisticated methodse.g., multiple-choice
tests, papers, projects. In addition, these, tests were often
thought of as being separate and distinct from the instruction
and were frequently not based on the objectives of the instruc-
tion. With mediated instruction, however, the techniques of
learner assessment are built into the instruction. They are not
an adjunct, but are integraloften determining whether or not
remedial instruction is needed before the learner progresses on
to thk next lesson. Thus, the development of the assessment
instruments is built into the development of the instruction,
and is performed by the same content specialists and instruc-
tional developers who design the instruction.

Traditionally, also, the teacher was the person who graded
the tests. However, with mediated instruction (such as in the
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British Open University system) the assessment of learners may
be done by clerks (for multiple-choice tests), other students (a
model long used in higher education with teaching assistants),
or specially designated assessors who, provided with an answer
key from the course designers, correct the tests. In each of these
cases, the assessment of learners is done by a person whose
academic credentials are considerably below those of the
teacher.

Role of the Teacher and School System. The result of all the
practical applications, according to Finn, is that it "is now pos-
sible not only to eliminate the teacher, but also the school
system." (1960b, p. 16) This position is rather extreme, but it
does serve to point out that, with the application of educational
technology, the role of the teacher and the school system will
change drastically. The school system will be faced with alterna-
tive institutions to facilitate learning, as well as with changes in
the traditional role of content determination. The teacher will
be faced with experts who are performing the teacher's tradi-
tional roles of content determination, design and production of
instruction, interaction with, and assessment of, ;earners. Spec-
ulation about the role of the teacher in light of this reality is
beyond the scope of this definition. However, it is clear that the
new role will differ drastically from the present role.

SUMMARY

Educational technology has practical applications. The exis-
tence of learning resources, and the performance of the develop-
ment and management functions, constitute the most basic and
explicit evidence of this practical application. In addition, the
application of educational technology affects the organizational
structure of education:

it moves the impact of educational technology to the cu cu-
lum strategy (and perhaps determination) level;

it permits four types of educational patternspeople re-
sources alone, other resources function through people,
people in shared responsibility with other resources (combin-
ed into educational systems using "mediated instruction"),
other resources ("mediated instruction") alone;
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it makes possible the existence of alternative institutional
forms for facilitating learning, and can serve all these types of
alternative institutions.

These applications have significant impact on the specific pro-
cesses of education. They change the techniques of doing, and
the people who do, content determination (including standard-
ization, choice, quantity, and quality), design, production, and
evaluation of instruction, and interaction with, and assessment
of, learners. The result is a drastic change in the role of school
systems and the individual teacher.
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Certification and Training
INTRODUCTION

Applying theory, to the practical affairs of humankind re-
quires peoplepractitioners within a field. Getting things done
requires workers with varying degrees of skill to perform tasks
which range from simple to complex. A profession in a field
bears the responsibility for setting the guidelines for the perfor-
mance (through certification and inspection) and training
(through accreditation of programs) of the practitioners. Certif-
ication and accreditation relate directly to Finn's criteria for a
profession.

CERTI FICATION

The field of educational technology is so broad in concept as
to defy a single set of certification standards for all practitioners
or a single training program for those practitioners. AECT, as
the association most directly concerned with the application of
technology to education and instruction, has taken the first
steps in certification by identifying and structuring three emerg-
ing specialty areas for certification and training. These areas
were first identified by Heinich (1973) in his presidential ad-
dress to AECT's annual convention.
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Yes, there is a field of educational communications and technolo-
gy with a large cluster of professional specialties that logically belong
within our historic purview (p.46).

Heinich espoused the concept of multiple roles for those active-
ly engaged in educational technology. The traditional role of
providing media services was still viable and a key to the succ-
essful application of technology, but it was only one of three
major roles, which according to Heinich (p. 46) are:

Curricular and Instructional Design

Instructional Product Design

Media Services

These three areas became the basis for the development of
AKT's certification efforts. The development of the certifica-
tion standards was unique in that:

the specialty areas were directly related to a cohesive, inte-
grated definition and model of educational technology;

task statements (competencies) were used to form the certif-
ication standardstask statements which were based on previ-
ous job analysis research and synthesis with other task infor-
mation;

a distinction was made between the different levels of work
performed and an attempt to relate tasks at the various lev-
elsthus creating a pattern for career development and relat-
ed training.

Each of the three foregoing features merits further comment
with regard to each of the three specialty areas in educational
technology.

DEFINITION OF THE SPECIALTY AREAS
IN TERMS OF THE MODEL

The specialty areas are directly related to the model through
the clustering of tasks in the functions in the Domain of Educa-
tional Technology, Note the following definitions (AECT Task
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Force on Certification derived from Prigge, 1973 and 1974,
Bergeson; 1973).

Instructional Program Development (called "Curricular and
Instructional Design by Heinich, 1973), is that area which at-
tacks the broader problem of developing a complete system of
instructionwhether a course, a year's curriculum, or a multi-
year plan for instruction. It implies a total application of tech-
nology and mediated instruction to facilitate learning. Instruc-
tional Program Development is primarily composed of tasks/
competencies within the functions of Design, Utilization/Dis-
semination, Research-Theory, and Utilization with secondary
tasks/competencies in the functions of Evaluation-Selection,
Organization Management, and Production.

Media Product Development (called Instructional Product
Development by Heinich, 1973) is that area which deals with
the production of specific packages of mediated instruction, It
involves the translation of specific instructional objectives into
concrete items which facilitate learning. Media Product Devel-
opment is primarily composed of tasks/competencies within the
functions of Design and Production with secondary tasks/com-
petencies in the functions of Research-Theory, Utilization/Dis-
semination, and Personnel Management.

Media Management (called Media Services by Heinich, 1973)
is that area whirl- deals with the ongoing support services pro-
vided for both faculty and learner as they engage in the instruc-
tional process. Media management is principally a "responsive"
type of service which includes aspects of the location and selec-
tion, acquisition, organizing, storage, retrieval, distribution, and
maintenance of both materials and devices. Media Management
is primarily composed of tasks/competencies within the func-
tions of Organization Management,- Personnel Management,
Utilization/Dissemination, and Logistics with secondary tasks/
competencies in Evaluation-Selection, Research-Theory, Design,
Production, and Utilization.

The strength of this approach is that the definitions of the
functions and their relationship to learning resources, instruc-
tional system components, and other functions are demonstrat-
ed in the overall structure for educational technology.
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USING TASK STATEMENTS

Employing a task approach conforms to one of Galbraith's
(1967) imperatives of technologythe division of work into
specialized tasks requiring different levels of skill on the part of
the workers. The identification and subsequent standardization
of tasks is necessary to the application of technology to any
field. Education and instruction stand to benefit from this ap-
proach.

Since the foregoing definitions rely heavily on the concepts
of tasks and competencies, some further comments are in order,
(For an extended discussion of the interrelationships of tasks,
competencies, certification, accreditation, and quality control
in a profession, see pp. 41-44 in Guidelines for the Certification
of Media Specialists, extended version, AECT, 1972.) A task
here is taken to mean actual work done. A competency is a
person's ability to perform that task. Using tasks as the basis for
certification permits training programs to be designed to teach
those skills needed to perform the task. The task then becomes
the common denominator between certification and accredita-
tion.

In this approach the source of the tasks becomes a critical
issue. Tasks selected for certification must have some relation-
ship to successful practices within the field. The tasks/compe-
tencies used by AECT for the three areas of certification were
synthesized from a number of sources relying particularly on
two research studies which gathered tasks from actual onsite job
analyses. Further benefits for training accrue since the wealth of
task-related information gathered lends itself directly to the de-
sign of training programs. (For specific information about this
translation of task information into curriculum, see Hyer et al.,
1971, pp. 408-439).

DISTINCTION BETWEEN LEVELS OF WORK

The tasks/competencies for certification and accreditation
are grouped not only by specialty areas (instructional program
development, media product development, media management)
but also according to levels of difficulty. This is a relatively new
application of a concept which derives from the new careers and

ups
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job ladders. It is, again, consistent with the technological con-
cept of division of labor. One special advantage of such an
approach is that it is integrativeit considers the whole of a
work process, analyzes the tasks involved, and separates them
into levels. AECT has identified three general levels called (from
lowest to highest) aide, technician, and specialist. The essential
differences between the levels are instructions which the worker
needs to complete the task successfully. A complete table of
Worker Instructions and the levels of Worker Instructions for
each general level is in Prigge (1974, pp. 12-16). The specialty
areas and the three levels of worker form a matrix.

Specialty
Areas

Levels

Instructional
Program

Development

Media
Product

Development
Media

Management

Specialist

Technician

Aide

Figure 7.1
CERTIFICATION SPECIALTY/WORKER LEVEL MATRIX

A simplification of the differences between the three levels is
that a person can master most aide level tasks after a short
period of training, often done on the job. Technician level tasks
require longer training with the mastery of a number of estab-
lished procedures to produce a resultant product or service
along with mastery of some related theory. Specialist level tasks
require even longer periods of time and the mastery of theory
from which to derive procedures and to make plans and deci-
sions in areas where there are no established practices. The de-
finitions for each level are:

aide. A level of work in which the worker receives specific instruc-
tions for the tasks to be performed. The task may be only part of
a process, other parts of which the aide cannot or does not
control. An aide can be trained for a task in a relatively short
period of time, since almost everything s/he needs to know is
contained in the task. An aide is not required to solve problems

11



www.manaraa.com

106 CERTIFICATION AND TRAINING

external to t le task. II something happens which is not covered
by the instructions, the aide asks fur help and cannot be held
responsible for solving the problem. (After Wallington et al.)

technician. A level of work in which the worker receives instruc-
tions in terms of a specific output (product or service). The
technician has a choice of established procedures, routines,
(sequences of tasks) or definite guidelines to produce the stated
output. Technicians have far more freedom than aides in choosing
tasks to be done and are responsible for the output only when it
has been clearly specified and when the procedures for producing
the output either exist or can be easily derived from existing
guidelines. (After Wallington et al.)

specialist. A level of work in which the worker receives only general
(and sometimes vague) instructions, often stated in terms of a
problem or potential need. The specialist must then analyze the
problem and determine the actual needs before setting goals or
finding a solution. S/he is often forced to rely heavily on theory
and generalizations to develop the procedures and tasks which
will help to reach those goals. (After Wallington et al.)

Inasmuch as aide level tasks vary widely, may change to meet
short-term or organizational demands, and can be learned on
the job, there is doubt about the need for a national certifica-
tion. Consequently, AECT has not established certification or
accreditation standards for the aide level. A listing of tasks/
competencies for the technician and specialist levels in instruc-
tional program development, media product development, and
media management is found in the November 1974 issue of
Audiovisual Instruction.

The training model shows: the changing focus of attention as
a worker moves up the worker levels; the possibilities for both
horizontal and vertical mobility in educational technology; the
types of training needed for horizontal and vertical mobility.

To understand the model, look at it as would workers enter-
ing the aide, technician and specialist levels. For each of the
three levels, there is information about (1) how the worker
currently performs tasks at that level; (2) what vertical mobility
is required to reach that level and the type of training needed;
and (3) what lateral mobility at that level entails and the type
of training needed.

12o
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Aide Level

Aide Focus and Task Performance

The aide focuses his/her attention on discrete activities of the
Domain Functions. (See Figure 7.2.) Note that the Outcome
and Purpose columns of the figure do not apply at this level.
For example, one of the tasks at this level might be "Filing of
broadcast logs according to date due." The aide is concerned
merely with correctly filing the information, and not with how
the information is used nor how it contributes to the overall
purpose of the organization for which s/he works. The job at
the aide level is made up of many such discrete activities
activities which usually are (but might not be) similar in terms
of educational technology functions.

Lateral (Career Lattice) Mobility
Within the Aide Level

It is the lateral mobility from a job ladder in one function,
e.g., Design, to a job ladder in another function, e.g., Produc-
tion, which gives the "lattice" effect. A lattice is merely a set of
job ladders connected horizontally for lateral mobility as well as
vertical mobility.

Let us take as an example a worker in an aide position which
involves performing exclusively minor clerical activities such as
filing, typing and other routine office procedures. This worker
wants to move to another aide level job, but to a job which
involves checking materials in and out of an instructional
materials center. According to the Domain of Educational
Technology, the clerical activities would be classified as
Organization Management activities and the checking activities
as Logistics activities. Therefore the aide level worker would
move from performing Management activities to performing
Logistics activities.

To make the change, specific content training from the
Domain of Educational Technology is needed. Since the worker
is at the aide level, s/he would be trained for each discrete
Logistics activity which s/he would be required to perform on
the job.
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Technician Level

Technician Focus and Task Performance

The technician level job structure is radically different from
that of the aide level job structure_ The technician is responsible
not for discrete activities, but rather for a group of outcomes,
each of which is the result of a number of activities. The
outcomes that make up the technician level job are usually, but
not always, in the same function of the Domain of Educational
Technology. The activities which make up each L how-
ever, are generally from many different functions. In reference
to Figure 7.2, the technician level portion indicates that the
Design outcomes involve technician activities from different
functions such as Personnel Management, Design_ Production,
Evaluation-Selection, Logistics and others. Note that the
purpose column does not apply at the technician level.

The example of filing used in the previous discussion of the
aide would he differently stated at the technician level since we
are now dealing with outcomes and not with activities. The
outcome might be stated as " to keep program records."
There might be any number of activities needed to reach this
outcomeactivities such as " prepares forms; copies data
heard on broadcast; files forms; asks other personnel to write
down information." These are aide level activities to meet the
technician level outcome of " to keep program records."
Vertical (Career Ladder) Mobility
to Reach the Technician Level

The changes in the focus of the job and in the procedures for
task performance at the technician level require some additional
types of training.

In order to learn the responsibility skills needed to change
from dealing only with activities to dealing with outcomes,
worker instruction training is needed. The worker must learn to
select his/her own input, synthesize his/her own work proce-
dures, assign work to others, use theory, and, to some extent,
determine his/her own feedback.

Since the outcomes are made up of specific and varied
activities, and since the worker must know the standards and
procedures of educational technology which must be selected
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and applied in the job, specific content training is needed. For
example, in order to meet the outcome, "To edit Instructional
System Components," the worker must know the criteria for
good Instructional System Components and what editing
procedures are necessary in order to correct bad Instructional
System Components.

Lateral (Career Lattice) Mobility
Within the Technician Level

As with the aide level, lateral mobility involves specific
content training in the function to learn both the standards and
procedures for the outcomes of the new function and the new
activities which make up those outcomes.

Specialist Level

Focus and Task Performance

Jobs at this level are no longer made up of discrete activities
as they are at the aide level, nor even of groups of outcomes as
they are at the technician level, but of groups of purposes. Each
of these purposes is, in turn, made up of a sequence of activities
and related outcomes. Some of these activities may be at the
specialist level (high levels of Worker Instructions). The
specialist will probably perform these him/herself. Some
activities may be at a lower level, in which case the worker may
be responsible for assigning these activities to aide or technician
level personnel, and then for supervising their outputs. An
example for specialists similar to the aide and technician level
examples would read "To know what programs have been
aired." Only one of the outcomes for that purpose would be
"To keep program records."

Vertical (Career Ladder) Mobility
To Reach the Specialist Level

To move from the technician to the specialist level, the work-
er must undergo a process similar to that used in moving from
the aide to the technician leveltraining in responsibility skills
and content skills. The training is, of course, at a higher level.
The worker must now accept responsibility for dealing with
entire purposes and problems and must devise, rather than
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merely select, the standards, input, procedures, tools and equip-
ment, feedbacn, and theory to be used. The specialist must be
able to perform, monitor, and/or supervise the broad range of
outcomes that make up each purpose and the broad range of
activities which make up each outcome.

Lateral (career Lattice) Mobility
Within the Specialist Level

Lateral mobility involves content training to learn all the
outcomes that make up each purpose, e.g., "what are all the
steps necessary to complete a feasibility study on a new teach-
ing machine?" and the activities which make up each outcome.

Summary

The training and career ladder/lattice model, then indicates
how personnel in Educational Technology can move from job
to job both laterally and vertically, and how they must be train-
ed to make these transitions.

The complexity of the model may at first seem too great for
those used to de% eloping curriculum from content outlines with
little regard to tasks to be performed on the job, ignoring the
differences among different level tasks, and the mobility from
one level job to another. However, such complexity is necessary
to effectively train and promote qualified workers in educa-
tional technology.

While the foregoing material sets a thorough structure, ter-
minology, and definitions for performance, for training, for
certification and accreditation, it may seem at first glance that
some areas have been omitted. Two terms in particular do not
appear"professional- and "generalist." The omission is delib-
erate.

Not using the term "professional" mitigates the confusion
between the professional as a level of competency and as a
person ,4 ho accepts money for performance of certain work.
The tern n specialist as used in relation to task level most closely
approximates the former definition for "professional." The
term specialist is used to denote (no matter what the connota-
tions are) a level of complexity for some tasks and by ex-
tension, the competency of the person who performs those
tasks 5 Lzessfully.
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The term "generalist" can indicate either scope of work or a
level of competency (Chisholm and Ely, 1975). Since only three
task/competenn,, levels have been established and related to
criteria such as worker instructions, the second usage (level of
competency) becomes dysfunctional. It also contravenes the use
of "generalist" in the medical sense, where the term is often
used. There, the specialist is a generalist who has additional
training. There is a tendency for the term "generalist" to con-
note certification or training in more than one of the three
specialty areas. This usage, however, is not officially approved
by AECT.

The concepts of staff, personnel, and iobs have not been
overlooked. Jobs are considered to be clusters of tasks in a
specific institutional or organizational framework. Staff and /or
personnel are the people who perform those tasks. It should be
noted that the foregoing terms, aide, technic an, and specialist,
actually refer to levels of tasksnot levels of personnel. In prac-
tice, however, the terms are often applied to the people per-
forming the tasks. This distinction between task and worker is
critical because a task maintains its level of complexity no
matter who performs it. Thus a specialist working at aide level
tasks is considered during the performance of those mks as an
aide, not a specialist.

THE PRACTICE OF CERTIFYING AND ACCREDITING

The actual practice of certification and accreditation may be
done either by the professiondirectly through a professional
association (as in the case of the American Society of Associa-
tion Executives) or through an organization created by the pro-
fession especially for this purpose (as in the case of the National
Council for Accreditation of Teacher Educationor by a gov-
ernmental agency (as in the case of teacher licensing) usually
with the assistance of the profession. In some cases, the practice
is a mix of both of the foregoing. AECT is currently working
with other agencies for certification of the three specialties in-
structional program development, media product development,
and media management. Concurrently, it is investigating the
feasibility of direct certification and accreditation. The use of a
task competency approach forms the backbone of this effort.

1 t 6
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TRAINING

Specialized, field-related training of people to meet job re-
quirements has continued to increase because of the following
major factors:

the identification and structuring of three educational tech-
nology certification areas;

the use of task statements to identify competency specifica-
tions for each of the certification areas;

the identification of three general levels of work to be per-
formed;

and the necessity of actually practicing certification and
accreditation.

AECT has been active in developing general training guide-
lines_ A model for training general work level (worker instruc-
tion) skills and content skills which enables the learner to pro-
gress from level to level has been developed and exists in the
final report of the Jobs in Instructional Media Study (Hyer, et
al., 1970).

The training model is based on the two following assump-
tions: (1) each DET function consists of activity, outcome and
purpose (see Tables 4.2 and 4.3); (2) each of the three levels of
worker, aide, technician and specialist, is concerned with a
different component of the function. The concerns are: aide
activities; technicianoutcome; specialistpurpose.
SUMMARY

There is a competency-based framework for training people
who perform tasks in educational technology. The framework is
based on grouping of tasks from various functions within the
domains of educational and instructional technology. The
groupings reflect specialties within the field as well as levels of
performance within the specialty area. The specialties are in-
structional program development, media product development,
and media management. The three levels of task complexity are
aide, technician, and specialist. AECT currently has guidelines
for training programs for and certification of technicians and
specialists in each of the three specialty areas, and is developing
procedures for the implementation of those guidelines.

1
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Profession I Associations

The professional association and all that it does is a key
characteristic of a profession. Along with serving as a means of
communication among members of the profession, the associa-
tion is the agent for bringing into operation other characteristics
of a profession such as standards, ethics, training and leadership.

At the time when the field was more or less limited to the
concepts of visual education and audiovisual education, one
association (then called the Department of Audiovisual Instruc-
tion) could speak for the field. As the concept of communica-
tions and instructional materials of all sorts became more preva-
lent, the number of profession:- -iations representing the
field also increased. With the cm._ ( educational technology
as a pervasive whole which reacik. throughout education, al-
most all educational associations have become involved in some
facet of educational technology. For example, the American
Association of School Administrators, recognizing the inpact of
technology in education (as opposed to educational technolo-
gy), has issued a publication about technology and the adminis-
tration of schools. The Music Educators National Conference
has issued publications on using technology to teach music.
However, only one association, the Association for Educational
Communications and Technology, has as its stated goals the
application of technology to education and instruction.
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AECT

The Association for Educational Communications and Tech-
nology (AECT) had its origins in the Division of Visual Educa-
tion begun in 1923. Until recently, AECT was called the
Department of Audiovisual Instruction (DAVI). The develop-
ment of the association reflects the development of the field
from visual education to educational technology. In that time,
AECT has developed into the agency primarily responsible for
the implementation of the characteristics of a profession for
educational technology.

Communications with members and the field. The Associa-
tion's Journal of Educational Communications and Technology
(formerly AV Communication Review) is over 20 years old and
highly regarded in the field. Audiovisual Instruction, the Asso-
ciation's journal of practical applications of media and technol-
ogy to instruction, is widely read by both members and non-
members. In addition, AECT maintains communications with
its members through other, nonperiodic publications and
through an annual convention and regional meetings.

Ethics embodied in a code of ethical behaviors is a key factor
in a professional association. AECT has just completed a new
code of ethics along with procedures for the review of the be-
havior of its members. This is considered a hallmark of profes-
sional responsibility. AECT's Code of Ethics appears at the end
of this chapter.

Standards are evidenced through the publication of stan-
dards. In the last three years alone, AECT has new (1975)
standards for school (K-12) media programs; newly revised
standards for the cataloging of nonprint materials; standards for
learning resource programs in two-year colleges; technical
standards for audiocassettes; and standards for media training in
teacher education programs and advanced programs in educa-
tional media.

Leadership is evident through the standards of the association
as well as through participation in joint groups such as the
Educational Media Council and the Joint Council on
Educational Telecommunications. AECT was chosen by the

12.9
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National Center for Education Statistics to develop a handbook
of definitions and terminology for educational technology. In
1977, AECT will host, as the representative of the United
States, the International Council on Educational Media. AECT
develops the leadership capabilities and responsibilities of
individual members through the annual Lake Okoboji Educa-
tional Media Conference and through national and regional
leadership seminars_ Leadership is also a goal of the Associa-
tion's special foundation, the Educational Communications and
Technology Foundation_

Training is performed mostly through colleges and universi-
ties for which the Association has developed standards for train-
ing programs. Additionally, some training seminars are conduct-
ed at the Association's annual convention and at regional meet-
ings and workshops. AECT is currently developing continuing
education programs for its members by offering courses and
certification. In the past year, task competencies for media
management, instructional program development, and media
product development have been identified and will serve as the
basis for training and certification programs.

Cooperation with other associations pervades the foregoing
activities. Most standards (such as the standards for school
media programs) have been developed in conjunction with other
associations. Some of the workshop and seminar activities are
developed with other associations. AECT assists states in the
formation of certification programs. The development of a
handbook of definitions and terminology for educational tech-
nology directly involv-A 19 other education and media organiz-
ations. Finally, the participation of AECT in consortia and joint
councils offers testimony to a commitment to interdependence
with other associations related to education and technology. As
technology plays an increasing role in education and instruc-
tion, the interaction between AECT and other associations will
inevitably increase and lead to a concerted attempt to improve
education through the application of technology.

Acknowledgement as a profession. Educational technology
acknowledges itself as a profession through its professional
association and its activities.
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SUMMARY

There is at least one professional association directly concern-ed with educational technologythe Association for Education.
al Communications and Technology. In addition to facilitating
communication (through publications and meetings) it has
served as the agency for the development and implementation
of a code of ethics for ,ractitioners in educational technology;
standards for institutions in and practices in educational tech-
nology; guidelines for training and certification of practitioners
in the field )f educational technology; leadership activities
within the ficiu for its own members; communications and
interaction with utner associations and organizations concerned
with the application of technology to education and instruc-
tion.

AECT CODE OF ETHICS

PREAMBLE

1. The Code of Ethics contained herein shall be considered to be
principles of ethics, These principles are intended to aid members
individually and collectively in maintaining a high level of profes-
sional conduct.

2. The Professional Ethics Committee will build documentation of
opinion (interpretive briefs or ramifications of intent) relating to
specific ethical statements enumerated herein.

3. Opinions may be generated in response to specific cases brought
before the Professional Ethics Committee.

4_ Amplification and/or clarification of the ethical principles may
be generated by the Committee in response to a request submitted
by a member.

SECTION I. COMMITMENT TO THE INDIVIDUAL

In fulfilling obligations to the individual, the member:
1. Shall encourage independent action in an individuals pursuit of
learning, and shall provide access to varying points of view.

Z Shall protect the individual rights of access to materials of
varying points of view.
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Shall guarantee to each individual the opportunity to participate
in any appropriate program.

4. Shall conduct professional business so as to protect he privacy
and maintain the personal integrity of the individual.

5. Shall follow sound professional procedures for evaluation and
selection of materials and equipment.

6. Shall make reasonable effort to protect the individual from
conditions harmful to health and safety.

7. Shall promote current and sound professional practices in the
use of technology in education.

8. Shall in the design and selection of any educational program or
media seek to avoid content that reinforces or promotes sexual,
ethnic, racial, or religious stereotypes. Shall seek to encourage th
development of programs and media that emphasize the diversity of
our society as a multi-cultural community.

SECTION II. COMMITMENT TO SAFETY

In fulfilling obligations to society, the member:

1- Shall honestly represent the institution or organization with
which that person is affiliated, and shall take adequate precautions
to distinguish between personal and institutional or organizational
views_

2 Shall represent accurately and truthfully the facts concerning
educational matters in direct and indirect public expressions.

3. Shall not use institutional or Associational privileges for private
gain.

4. Shall accept no gratitudes, gifts, or favors that might impair or
appear to impair professional judgment, or offer any favor, service,
or thing of value to obtain special advantage.

5. Shall engage in fair and equitable practices with those rendering
service to the profession.

SECTION III. COMMITMENT TO THE PROFESSION

In fulfilling obligations to the profession, the member:

1. Shall accord IuSt the equitable treatment to all members of the
profession in terms of professional rights and responsibilities.

2. Shall not use coercive means or promise special treatment in
order to influence professional decisions of colleagues.

13
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3. Shall avoid commercial exploitation of that persons membership
in the Association.

4. Shall strive continually to improve professional knowledge and
skill and to make available to patrons and colleagues the benefit of
that person's professional attainments.

5.. Shall present honestly professional qualifications and the eval-
uations of colleagues.

Shall conduct professional business through proper channels.
7. Shall delegate assigned tasks only to qualified personnel, Quali-
fied personnel are those who have appropriate training or credentials
and,'or ysho can demonstrate competency in performing the task.
8, Shall inform users of the stipulations and interpretations of the
copy right law and other laws affecting the profession and encourage
compliance.

9. Shall observe all laws relating to or affecting the profession; shall
report, without hesitation, illegal or unethical conduct of fellow
member, of the profession to the AECT Professional Ethics Com-
mittee; shall participate in professional inquiry when requested by
the Association_

In addition, AECT has procedures for the implementatioon of
this Code.
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Societal Context-
Concernc Professio

Relationsip
to Otner Professions

Educational technology does not operate in a vacuum. First,
it operates within society as a whole, and, as such, is faced with
all of the questions a society must deal withracism, sexism,
humanism, censorship, etc. Second, it operates within the field
of education along with other fields and professions and, as
such, must develop some sort of relationships with these other
participants. If it is to be a true profession, educational technol-
ogy cannot bury its head and pretend these issues do not exist.
It must deal with and take position on them.

SOCIETY AS A WHOLE

I submit that it is our job to be concerned about the content and
philosophy of the materials we use in the future. I agree with the
anthropologist, Redfield, who, in recently discussing the scientific
method objectivity and neutrality with his colleagues, said,
"Just who arc you neutral for?" And he answered this question, "I
have placed myself squarely on the side of IhuI mankind, and I wish
1hul mankind well (Redfield, 1953, p. 141). (Finn, 1955, p. 2521
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This bold statement raises two questions about the operation
of educational technology in the context of society as a whole.
First, is educational technology concerned or neutral about the
ends to which its methods are put? Second, if it is concerned,
what ends ought it advocate?

Concerned Profession. Educational technology is a means to
an endthe end being the facilitation of human learning. But:

Technology often tends tc make the real goals or ends disappear,
replaced by the means of technology as ends. An important

question is derived from this assumption: Should a person (or field)
concerned with the means of education also be concerned with the
ends to whi::h the means are put? (AECT, 1972, p. 42)

One answer to this question is that educational technology,
and the educational technologist, should function as a "neutral
technician," described, but not advocated, by Lerner (1957, p.
236):

in the sense of his disassociation from passion, commitment, or
value other than his own skill in execution . . They have concen-
trated on the fact of their skills rather than on the uses to which
their skills are put . . . . "What is the job you want done," asks the
technician, "and I'll do it."

For example,

Scientists who are currently working on genetic selection and
manipulation simply because "the discovery of DNA makes it pos-
sible" are neutral technicians; they have not taken into account
either the positive or the negative effects on society of these discov
cries. (AECT, 1972, p. 42)

The other answer to the question is that educational technol-
ogy should function as a concerned profession and the educa-
tional technologist as a concerned professional. This position is
explained and advocated by Finn (see above) and AECT
(1972):

The opposite of the neutral technician is what we might call the
coric-erned professional. This person realizes that the means make the
ends possible or impossible. The concerned professional has a point
of view about the ends and then decides whether or not the work
being done will make possible a positive or negative end. If it is
decided the work will bring about negative ends, the concerned pro-
fessional refuses to perform it. (p. 42)
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In contrast to the neutrality described above:

scientistIsl working on genetic selection and manipulation be-
cause, "it can help eliminate disease from the human race," and
those, who have quit working on it because, "it will lead to totalitari-
an domination by a master race," arc examples of concerned profes-
sionals. Regardless of their position, they have considered the ends
of their work and made a decision to work or not based on how they
viewed those ends. (p. 42)

The AECT statement makes it clear that it is not the position
taken, but rather the asking of the question, that makes for a
concerned profession:

It should be clear that the concerned professional does not have
to be a "liberal" or a "conservative," The concerned professional
must, however, show moral sensitivity to the effects of what he/she
does. It does not matter what position the individual comes to, as
long as it is not, do it because it can be done."

We believe that in the American society of the 1970s and beyond,
the educational technologist cannot afford to be a neutral techni-
cian. The field calls for concerned professionals. Some very hard
questions must be raised about everything this person is called on to
do.

The concerned professional must ask how the resources produced
or used affect all of society, as well as the scientist's own life. The
concerned specialist must ask what to do if he/she disagrees with the
messages of resources.

It is less important how an educational technologist answers these
questions than it is that they are asked, and that there is concern
with the real end of the means. (p. 42)

Ends Advocated. Some, however, believe that the concerned
profession must go beyond the asking of questions, and formu-
late value positions for the prolessi,, They believe that educa-
tional technologists:

... have as their first order of business the serious, searching exami-
nation and necessary reordering of the values they act out in their
role .... (Hoban, 1968, p. 6)

The problem is posed by the fact that since they are so
powerful, the technique and application of educational technol-
ogy "can be used in the future to pervert knowledge and
information to immoral ends.- (Finn, 1955, p. 250)
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To combat this possibility, various ends have already been
advocated by AECT and by writers in the field of educational
technology. These value positions are in the areas of intellectual
freedom, affirmative action, stereotyping, and the humane
application of technology.

Intellectual Freedom. AECT has taken a strong position in
favor of intellectual freedom. Its Code of Ethics states that its
members "shall protect the individual's rights of access to
materials of varying points of view" (AECT, 1976).

President Gilkey made this commitment stronger in his
presidential inaugural address:

We must become concerned about censorship. We must develop
guidelines to enable our membership to deal with all types of censor-
ship. We must oppose the censorship of both liberal and conservative
groups which attempt to eliminate materials that may offend them.
We must take the position that students need information on all
sides of the issue if they are to make intelligent decisions. (Gilkey,
1976, p. 10)

Affirmative Action. AECT has also taken a position in favor
of affirmative action. It has an affirmative action committee
which is "working on a plan to involve women and ethnic
minorities in the activities of AECT and the field generally"
(Hill, 1976, p. 14). Further, "the efforts of this committee are
an indication of the active stance we must take ... (p. 14),
and it "should receive the support, attention and cooperation of
each member." (Gilkey, 1976, p. 11)

Stereotyping. AECT has taken a strong position against
stereotyping in materials. The AECT Code of Ethics states that
AECT members:

Shall in the design and selection of any educational program or
media seek to avoid content that reinforces or promotes sexual,
ethnic, racial, or religious stereotypes. Shall seek to encourage the
development of programs and media that emphasize the diversity of
our society as a multi-cuitural community. (AECT, 1976)

This position was reinforced by President Gilkey in his presiden-
tial inaugural address (Gilkey, 1976, p. 11).

Further, Hoban (1970) argues that we must dispel the myths
created by the Coleman and Jenkins studies that some classes of

1 3 ,
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students (especially blacks) are intellectually inferior due to
genetics or family upbringing. He argues that we must, through
educational technology, create truly universal and effective
education for all people.

Humane Application of Technology. AECT recognizes that
although technology is a means, it has effects. Additionally,
there is disagreement whether these effects are positive or nega-
tive. If we are to use educational technology, then, AECT
believes that:

... it must be shown that technology can be enlisted in the support
of humane and life-fulfilling ends. It must be shown that educational
technology makes sense in the light of the wider effects of technol-
ogy on society, and that such a field can help society achieve its
potential for enhancing the humanity of each individual. (AECT
1972, pp. 41-42)

Komoski (1972) believes that we can do this, and suggests
how. We can, he says,

. maintain a socially relevant human centered existence in the
midst of a technological society by persuasively demanding that the
traditional technological system be adapted to serve the human and
material needs of all members of society. (p. 5)

Silber (1972) is more specific in identifying the elements that
must be present if technology is to be used for humane ends. He
does this in terms of the relationship between what he calls
"true freedom" and "true technology." He defines freedom as
including "the right to choose, the ability to choose, the op-
tions available from which to choose" (p. 29). This freedom is
expressed in a true technology when:

I) the needs [it addresses) come originally from the initiator/recip-
ient (learner);

2) the needs are expressed and heard;

3) the products meet the needs;

4) people control the processes and devices throughout and use
them to serve the needs .... (p. 31)

He concludes that:

True freedom is impossible without technology;
True technology Is impossible without freedom. (p. 33)
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RELATIONSHIP TO OTHER PROFESSIONS

We have already indicated the broad, integrative nature of the
theoretical construct of educational technology. Clearly, there
are many different groups of people who perform activities
within educational technology, all of whom do not belong to
the profession of educational technology.

How does the person who is in the profession of educational
technology relate to these other peopleto these people who
consider their professions as other than educational technology?

Educational technology operates in the context of the larger edu-
cational enterprise, and therefore in the context of the other profes-
sions and people who are also involved in the facilitation of human
learning. The educational technologist is not the only person making
decisions about the facilitation of learning through the identifica-
don, development, organization, and utilization of learning re-
sources. The teacher, curriculum specialist, administrator, content
specialist, librarian, and the student are involved in the process too.

It is, therefore, important for the field of educational technology
to recognize the "other people" context in which it operates. Fur-
ther, it is essential to ascertain what the relationship of the profes-
sion of educational technology with these other professions will be.

In a practical sense, the work relationship means, "Who will get to
make the ultimate decisions about facilitating learning and how it is
done?" There are our possible decision-making relationships be-
tween educational technology and the other professions: 1) Educa-
tional technology works in a subordinate decision-making role to the
other professions with very little authority or responsibility for in-
structional decision-making. 2) Educational technology works in a
superordinate decision-making role to the other professions and as-
sumes a key role in instructional decision-making. 3) Educational
technology, and its purposes and means, gradually become adopted
as the purposes and means of the other professions, thus eliminating
the decision-making problem. 4) Educational technology participates
in a co-equal decision-making role with the other professions, decid-
ing together which field will make ultimate decisions as a function of
the special requirements of the situation and institution.

Of the four alternatives, co-equal relationship appears to be most
promising and is built upon two important principles: the trust of
the profession by others, and the recou.ition of honest differences
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between professions which can be reconciled. If the various profes-
sions involved in education can begin to function in this way, then
the co-equal relationship has the potential for strengthening the fa
cilitation of learning. (AECT, 1972, p. 42)

The 1976 AECT convention theme also stressed the relation-
ship to other professionsthat of a cooperative and interdepen-
dent one.

We have reached the point where interdependence is more than a
word, It is a way of life. (Hill, 1976, p. 15)

Let's make the year ahead one in which we listen to our fellow
educators and the general public . . . In doing so we take a risk, a
risk of losing our independence, and maybe our security. But we
may gain in this interdependence far more than we would in protect-
ing our achievements behind mowed walls, (Gilkey, 1976, p. 11;
italics added.)

SUMMARY

Educational technology operates within the larger context of
society and within the field of education. In its societal role,
educational technology advocates being a concerned profes-
sionconcerned about the uses to which its techniques and
applications are being put. Further, as a profession, it has taken
stands in favor of intellectual freedom, in favor of affirmative
action, against stereotyping in materials, and in favor of enlist-
ing technology in the support of humane and life-fulfilling ends.
In its relationship to other professions involved in education,
educational technology advocates a cooperative, inter-
dependent, and co-equal relationship among all the professions
involved.
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Educational ecnnalogy
as a Theory, a Held,
and a Profession:

An Evaluation

The definition statement has presented an historical perspec-
tive of attempts to define educational technology and a current
theoretical framework for defining educational technology. It
has also identified the intellectual technique and practical ap-
plications derived from the theoretical framework and it has
described the training and certification, the ethics and stan-
dards, the leadership, the association and communications, the
acknowledgement as a profession, the concern of the profes-
sion, and the relationship to other professions that both derive
from the theoretical framework and exist in educational tech-
nology today.

It is now appropriate to evaluate the definition statement, in
terms of the criteria set forth in Chapter II, to determine if it is
adequate to define educational technology as a theory, as a
field, and as a profession, and to determine if the three, as
defined, are congruent.
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EDUCATIONAL TECHNOLOGY AS A THEORY

The statement has defined educational technology as a com-
plex integrated process involving people, procedures, ideas,
devices, and organization, for analyzing problems, and devising,
implementing, evaluating, and managing solutions to those
problems, involved in all aspects of human learning. It has
further identified the elements of educational technology and
their interrelationships in the Domain of Instructional Technol-
ogy model. It has shown how educational technology is differ-
ent from technology in education and from instructional
technology. Finally, it has shown how the current definition is
derived from previous attempts to conceptualize and define
educational technology.

Does the definition as stated constitute a theory? To answer
this question, we can compare it against the criteria for a theory
(see Chapter II).

Existence of a Phenomenon. There is definitely a phenome-
non which is not completely understood in terms of current
theories, i.e., how problems in human learning are identified
and solved.

Explanation. The definition explains how problems arc iden-
tified and solved. The explanation consists of the resources that
make up the solutions to the problems, the functions which are
used to analyze problems and derive solutions, the complex,
integrated process of looking at whole problems and systemati-
cally combining individual technologies to solve them, and the
effects of applying the solutions so derived in the real world.

Summarizing. The definition summarizes, and includes, most
of the concepts and empirical relationships that have been iden-
tified or derived since interest in this phenomenon began (see
Chapter III).

Orientation. The definition clearly identifies what is relevant
to the phenomenon and what is not. It makes clear that the
Learning Resources, the Educational/Development and Manage-
ment functions as they arc applied to the resources, and the
complex, integrated technological approach are the only
elements relevant to the phenomenon.
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Systematizing. The Domain of Educational Technology clear-
ly provides a scheme by which relevant phenomena, concepts,
and postulates arc systematized, classified, and interrelated.

Gap identification. The definition and model clearly point
out areas (in terms of resources, functions, and complex, inte-
grated process). From these areas, it is possible to survey past
research and identify which areas have not been resolved at
present. While there are some areas yet to be resolved regarding
the resources and functions, the major gap identified by the
definition is the study of the complex, integrated process oper-
ating as a totality, and the effects they will have.

Generating Strategies for Research. The definition generates
enough research hypotheses to keep people performing the Re-
search-Theory Function for years to come. It generates hypoth-
eses related to: the most effective and efficient methods for
performing each of the Educational Development and Manage-
ment functions; the most effective methods for combining the
individual technologies of the functions into the complex, inte-
grated process; testing each of the hypothesized effects of in-
troducing educational technology into educational organiza-
tions; the most effective and efficient methods of training and
then certifying people as being competent in educational tech-
nology; the most useful set of certification areas; the most
effective structure, goals, and functions of the professional
association; the adequacy of the ethics and standards; the
effects of being a concerned profession; the adequacy of and
effects of each of the value positions taken by educational
technology; and the most effective relationships between
educational technology and the other related professions.

Prediction. The definition predicts what will happen when
educational technology is applied to identify and solve prob-
lems in human learning. The predictions take the form of iden-
tifying alternative decision making, instructional, and institu-
tional patterns of education.

A Principle nr Set of Principles. The definition of educational
technology consists of a set of principles, a set of general state-
ments, which included all of the above elements (see Chapter I
for a complete set of the principles).
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Educational Technology as Theory

Since the definition presented here meets all nine criteria for
a theory, educational technology, as defined here, is u theory
about how problems in human learning are identified and solv-
ed.

EDUCATIONAL TECHNOLOGY AS A FIELD

Since the definition meets the criterion of theory and re-
search, it meets the first criterion for defining a field. In addi-
tion, it must meet two additional criteria: unique intellectual
technique and practical application.

Unique Intellectual Technique. Educational technology has
an approach to solving problems. Each development and man-
agement function has an individual technique associated with it.
However, the intellectual technique of educational technology
is more than the sum of these parts. It involves the systematic
integration of the individual technologies of these functions,
and their interrelationships, into a complex, integrated process
to analyze whole problems and create new solutions. It pro-
duces a synergistic effect, yielding outcomes not predictable
based on the individual elements operating in isolation. This
indigenous intellectual technique is unique to educational
technology. No other existing field uses it.

Practical Application. Educational technology has practical
applications. The existence of Learning Resources and the per-
formance of the Educational/Instructional Development and
Management Functions constitute the most basic and explicit
evidence of this practical application. In addition, the applica-
tion of educational technology affects the organizational
structure of education:

it moves the impact of educational technology to the curricu-
lum strategy (and perhaps determination) level;

it permits four types of educational patternspeople re-
sources alone, other resources going through people, people
in shared responsibility with other resources (combined into
educational systems using "mediated instruction,"), other
resources ("mediated instruction-) alone;

1
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it makes possible the existence of alternative institutional
forms for facilitating learning, and can serve all these types of
alternative institutions.

These applications have significant impact on the specific pro-
cesses of education. They change the techniques of doing, and
the people who do, content determination (including standard-
ization, choice, quantity, and quality), design, production, and
evaluation of instruction, and interaction with, and assessment
of, learners. The result is a drastic change in the role of school
systems and the individual teacher.

Educational Technology as a Field

Since the definition presented here meets all three criteria for
the existence of a field, educational technology, as defined here,
is a field involved in applying a complex, integrated process to
analyze and solve problems in human learning.

EDUCATIONAL TECHNOLOGY AS A PROFESSION

Since the definition meets the criteria of theory and research,
unique intellectual technique, and practical application, it meets
the first three criteria for defining a profession. In addition, it
must meet seven other criteria.

Training and certification. There is a competency-based
framework for training people who perform tasks in educational
technology. The framework is based on grouping of tasks from
various functions within the Domains of Educational and In-
structional Technology. The groupings reflect specialties within
the field as well as levels of performance within the specialty
area. The specialties are instructional program development,
media product development, and media management. The three
levels of task complexity are aide, technician, and specialist.
AECT currently has guidelines for training programs for, and
certification of, technicians and specialists in each of the three
specialty areas, and is developing procedures for the implemen-
tation of those guidelines.

Standards and Ethics. There are standards for school media
programs (K-12), for cataloguing nonprint materials, for
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learning resources programs in two-year colleges, for media
training in teacher education programs and advanced programs
in educational media. There is a code of ethics for educational
technologists.

Leadership. Leadership within the profession is carried out
through various leadership conferences and internship programs.
In addition, educational technology fulfills a leadership func-
tion in the field of education through participation in joint
groups, grants, and publications.

Association and Communications. There is at least one pro-
fessional association directly concerned with educational tech-
nologythe Association for Educational Communications and
Technology. In addition to facilitating communication among
members through its annual convention and three journals, it
serves to develop and implement the standards and ethics, lead-
ership, and training and certification characteristics of the pro-
fession.

Acknowledgement as a Profession. Educational technology
acknowledges itself as a profession through its professional
association and the activities it performs.

Concerned Profession. Educational technology operates with-
in the larger context of society. It advocates being a concerned
professionconcerned about the ends for its techniques and
applications. Further, as a profession, it has taken stands in
favor of intellectual freedom, in favor of affirmative action,
against stereotyping in materials, and in favor of enlisting tech-
nology in support of humane and life-fulfilling ends.

Relationship to Other Professions. Educational technology
operates within the total field of education. It advocates a co-
equal and cooperative relationship with other educational
professions.

Educational Technology as a Profession,

Since the definition presented here meets all the criteria for
the existence of a profession, educational technology, as de-
fined here, is a profession, made up of an organized effort to
implement the theory, intellectual technique, and practical
application of educational technology,
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Congruence of the Theory, Field, and Profession

The definition presented here defines the theory, the field,
and profession as congruent. This occurs because the definition
of the field of educational technology is directly derived from,
and includes, the theory of educational technology, and the
profession of educational technology is directly derived from,
and includes, the fielC of educational technology.

EDUCATIONAL TECHNOLOGY SUMMARY
Educational technology is a theory about how problems in

human learning are identified and solved.
Educational technology is a field involved in applying a

complex, integrated process to analyze and solve problems in
human learning.

Educational technology is a profession made up of an orga-
nized effort to implement the theory, intellectual technique,
and practical application of educational technology.

The definitions of educational technology as a theory, a field
and a profession are congruentv,ith each being derived directly
from the one which precedes it.

PEOPLE IN THE FIELD OF EDUCATIONAL TECHNOLOGY
Thus far we have looked at the field of educational technol-

ogy in terms of its activities and effects. However, we indicated
earlier that, as a field, educational technology is looked at more
frequently in terms of jobs and activities performed by real
people in the real world. Now we must address the question of
who these people are, or "Who is in the field of educational
technology?"

Anyone who performs one of the tasks or activities of one of
the functions of educational technology in relation to learning
resources, in terms of the theory, employing the intellectual
technique, in in the field of educational technology.

If a person systematically designs materials in the context of
solving problems in human learning, then s/he is in the field
because s/he is operating within the theory of educational tech-
nology, because s/he is using the intellectual technique of edu-
cational technology, and because s/he is applying educational
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technologyi.e., performing tasks and activities in educational
technology. The same is true for a person who catalogues mate-
rials and a person who manages a learning resources center in
the context of solving problems in human learning.

Since membership in the field of educational technology is
based on performance, it may be considered to be involuntary.
Even those who are not traditionally considered to be -edu-
cational technologists" are operating in the field if they meet
the criteria given above. A teacher is operating in the field of
educational technology when s/he utilizes materials to help
children learn, and an architect is operating in the field when
s/he designs settings (e.g., school buildings, resource centers), if
they are operating in terms of the theory, and employing the
intellectual technique, of educational teennology.

Membership in the field of educational technology may not
be a constant state for many people. The architect is considered
to be operating in the field only when s/he designs settings to
facilitate learning. When s/he designs houses or apartment build-
ings not used to facilitate learning, then s/he is not operating
within the field. There are, of course, many people whose activi-
ties place them in the field of educational technology all the
time. All the activities they perform fall within the Domain of
Educational Technology are based on the theory, and employ
the intellectual technique.

To summarize, membership in the field of educational tech-
nology is determined not by title or by job, but rather by the
activities one is performing at a specific time, the theoretical
framework on which the activities are based, and the intellectu-
al technique underlying the application. If these activities fall
within the Domain of Educational Technology, then the person
is operating within the field of educational technology.-

PEOPLE IN THE PROFESSION OF
EDUCATIONAL TECHNOLOGY

Thus far we have looked at the profession of educational
technology in terms of the criteria the total profession must
meet. However, we indicated earlier that, as a profession, educa-
tional technology is looked at by people as a title they can call
themselves ("educational technologist") and as a "professional
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home." Now we must address the question of who these people
are who call themselves "educational technologists," or "Who is
in the profession of educational technology?"

First, we can clearly state that everyone who operates within
the field is n a member of the profession. To be in the profes-
sion, one must meet criteria beyond the performance of the
Domain of Educational Technology activities, employing the
theoretical framework and intellectual technique of educational
technology.

However, in order to be a member of the profession, one
must operate within the field. Thus, being in the field is only
one necessary condition for membership in the profession. An
additional criteria required was clearly set forth by Finn:

By . [educational technology] personnel is meant, for the
moment, those individuals who spend fifty percent or more of their
time working with [educational technology programs in schools
and colleges [and business or industry] as directors, supervisors,
producers, consultants, etc. or those who engage in in-service teacher
training or research in this area. (Finn, 1953, p.8)

Thus, one criterion for membership in the profession is that a
person spend a majority of his/her time performing one or more
of the Domain of Educational Technology functions related to
the learning resources.

The other additional criteria for belonging to the profession
arc derived by applying the characteristics ofa profession to
individuals. That is, just as a profession must meet these charac-
teristics to be considered a profession, so must a person meet
these same characteristics on a personal level to be considered as
a member of the profession. Specifically, then, in order to be a
member of the profession, a person must:

subscribe to the standards and ethics of the profession;
have the training and certification required by the profession;
be involved in developing one's leadership ability;
be a member of the association and participate in its com-
munications through reading its journals and attending its
meetings;

acknowledge oneself as a member of the educational technol-
ogy profession, and not some other profession;
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be a concerned professional, examining the ends to which
one's skills are put and accepting those values set forth by the
profession;

relate to other professionals on a co-equal and cooperative
basis.

A person who is in the field of educational technology, who
spends a majority of his/her time performing one or more of the
Domain of Educational Technology functions, and who meets
the seven other criteria of a professional can be considered to be
a member of the profession of educational technology, and call
him/herself an "educational technologist."

EDUCATIONAL TECHNOLOGIST SUMMARY

A person is a member of the field of educational technology
if s/he performs activities that fall within the Domain of Educa-
tional Technology, based on the theoretical framework of, and
employing the intellectual technique of, educational technol-
ogy.

A person is a member of the profession of educational tech-
nology if s/he already meets the criteria for operating within the
field, spends a majority of his/her time performing one or more
of the Domain of Educational Technology functions, subscribes
to the standards and ethics of the profession, has the training
and certification required by the profession, is involved in devel-
oping his/her own leadership ability, is a member of the associa-
tion and participates in its communications through reading its
journals and attending its meetings, acknowledges him/herself as

a member of the profession, and is a concerned professional
examining the ends to which his/her skills are put and accepting
those values set forth by the profession, and relating to other
professionals on a co-equal and cooperative basis. This person
may be called an "educational technologist."

CONCLUSION

The definition of educational technology presented here is
new.

While it grows out of and uses concepts from previous theo-
retical frameworks of educational technology, it is, in Lewis'
(Hawk ridge, 1976) words, "a whole new conceptual fr,rne-
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work." It is a synthesis which presents a new way of thinking
about what the concept, field, and profession of educational
technology are.

--Lewis-indicates that this type of-new conceptual frameWork
is a "lonely and high risk activity." Kuhn (1962) would consid-
er this new framework a major paradigm change for educational
technology and predict the difficulties which will occur in its
acceptance by educational technologists and non-educational
technologists alike.

To present the other side of these views of the difficulties
associated with this new conceptual framework, we close the
Definition of Educational Technology with two positive state-
ments that best summarize what this new definition means and
what its implications can be:

Properly constructed, the concept 01 instructional or educational
technology is totally integrative. It provides a common ground for
all professionals, no matter in what aspect of the field they are
working: it permits the rational development and integration of new
devices, materials, and methods as they come along. The concept is
so completely viable that it will not only provide new status for our
group, but will, for the first time, threaten the status of others.
(Finn, 1965, p. 193)

The educational future will belong to those who can grasp the
significance of !educational and) instructional technology. (Finn,
1964, p. 26)

Kenneth H. Silber

055isted by:
John B. Johnson
Dennis C. Myers
Clint Wallington
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Development Function

PURPOSE: to generate knowledge (theory and research
methodology) related to the functions, Learning Re-
sources and Instructional System Components, and
learners.

OUTCOME: knowledge which can act as an input to the
other functions.

ACTIVITY: seeking information, reading it, analyzing it,
synthesizing it, testing it, analyzing test results.

The terms in the Theory Function are those which serve as

the general underpinnings for all the other Functions. They are
the terms used to describe the field, or portions of it, the people
who work in it, the jobs and tasks they perform, and the
products they produce. The Theory Function is divided into
three parts:

Definition of the field includes the terms used in this book.
Definitions of the terms are given in alphabetical sequence.
For a complete overview of the terms, examples of them,
and their interrelationships, see Chapter I, "The Definition of
Educational Technology: A Summary.

Theoretical concepts from the field includes those terms which
either are historical (or other) names for the field of
educational technology or are common terms to describe the
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general processes and products of the field.

_P_eoplejobsiplaces =thefieldin-eludes= --thoseterms--wl-rich
describe titles, jobs, tasks, and places of employment of
people in the field and profession of educational technology.

DEFINITION OF THE FIELD

Design. An Educational/Instructional Development Function.
Purposeto translate general theoretical knowledge into
specifications for Learning Resources/Instructional System
Components; outcomespecifications for production of
Learning Resources /instructional System Components,
regardless of format or resource; activityanalyzing synthe-
sizing, and writing objectives, learner characteristics, task
analyses, learning conditions, instructional events, specifica-
tions for Learning Resources/Instructional System
Components. (Hyer et al.)

Device. A Learning Resource/Instructional System Compo-
nent. Items (traditionally called hardware) which transmit
Messages stored on Materials. (Hyer et al.)

Domain of Educational Technology. A model which shows the
elements and interrelationship_s of instructional technology.
(D & T Committee):

Educational
Management
Functions

Educational
Development
Functions

Learning
Resources

Organization Research-Theory Message
Management Design People

Production Materials
Personnel Evaluation- Devices LearnerManagement Selection Techniques

Logistics Settings
Utilization
(Utilization/

Dissemination)

DOMAIN OF EDUCATIONAL TECHNOLOGY
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Domain of Instructional Technology, A model which shows
the elements and interrelationships of instructional technol-
ogy D &lCommittee)

Instructional
Management
Functions

Instructional
Development
Functions

Instructional
System
Components

Organization Research-Theory Message
Management Design People

Production Materials
Personnel Evaluation- Devices Learner
Management Selection Techniques

Logistics Settings
Utilization
(Utilization/

Dissemination)

DOMAIN OF INSTRUCTIONAL TECHNOLOGY

education. The aggregate of all the processes by means of
which a person develops abilities, attitudes, and other forms
of positive behavior of positive value in the society in which
s/he lives. (Good)

Educational Development Functions, Functions which have as
their purpose analyzing problems, and devising, implemen-
ting, and evaluating the Learning Resources solutions to
these problems. (D & T Committee)

Educational Management Functions. Functions which have as
their purpose the directing or controlling one or more of the
Educational/Instructional Development Functions or of
other Educational/Instructional Management Functions to
ensure their effective operation. (D & T Committee)

educational technology. 1. Educational technology is a

complex, integrated process involving people, procedures,
ideas, devices and organization, for analyzing problems, and
devising, implementing, evaluating and managing solutions to
those problems, involved in all aspects of human learning. In

1 54
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educational technology, the solutions to problems take the
form of all the Learning Resources that are designed and/or
selected and/or utilized to bring about learning; they are
identified as Messages, People, Materials, Devices, Tech-
niques, and Settings. The processes for analyzing problems,
and devising, implementing and evaluating these solutions are
identified by the Educational Development Functions of
Research-Theory, Design, Production, Evaluation-Selection,
Logistics, and Utilization. The processes of directing or
coordinating one or more of these functions are identified by
the Educational Management Functions of Organization
Management and Personnel Management. The relationships
among these elements are shown by the Domain of Educa-
tional Technology Model. Educational technology is often
confused with "technology in education" and "instructional
technology.- (D & T Committee)

Evaluation-Selection. An Educational/Instructional Develop-
ment Function. Purposeto assess acceptability of actual
produced Learning Resources/Instructional System Compo-
nents in terms of criteria set by other functions, and to
develop models for this assessment; outcomesEvaluation
for Design, effectiveness of Learning Resources/Instructional
System Components in meeting objectives; Evaluation for
Production, acceptability of Learning Resources/Instruc-
tional System Components in meeting production standards;
Evaluation for Evaluation, evaluation models; Evaluation for
Selection, acceptability of items for acquisition for a specific
purpose; Evaluation for Utilization, acceptability of Learning
Resources/Instructional System Components for meeting
learner objectives; activityanalyzing quality in terms of
standards. (Hyer et al.)

function. A unique cluster of tasks which have a common or
unique set of activities, outcomes, or purposes in the educa-
tional/instructional management/development process. (Hyer
et al.)

instruction. The process whereby the environment of an indi-
vidual is deliberately managed to enable him/hel- to learn to
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emit or engage in specified behaviors under specified condi-
tions or as responses to specified situations; a specific subset
of education. (Corey)

Instructional Development Functions. Functions which have
as their purpose analyzing problems, and devising, implemen-
ting, and evaluating the Learning Resource/Instructional
System Component solutions to these problems. & T
Comm ittee)

Instructional Management Functions. Functions which have as
their purpose the directing or controlling one or more of the
Development Functions or of other Management Functions
to ensure their effective operation. (D & T Committee)

Instructional System Components. (for instructional techno-
logy) The subset of Learning Resources which are prestruc-
turecl in design or selection, and utilization, and which are
combined into complete instructional systems, to bring
about purposive and controlled learning. (D & T Committee)

ISC. An abbreviation for Instructional System Component.
(0 & T Committee)

instructional technology. A sub-set of educational technology,
based on the concept that instruction is a sub-set of educa-
tion. Instructional technology is a complex, integrated
process involving people, procedures, ideas, devices, and
organization, for analyzing problems and devising, imple-
menting, evaluating and managing solutions to those
problems, in situations in which learning is purposive and
controlled. In instructional technology, the solutions to
problems take the form of Instructional _System components
which are prestructured in design or selection, and in utiliza-
tion, and combined into complete instructional systems;
these components are identified as Messages, People,
Materials, Devices, Techniques, and Settings. The processes
for analyzing problems and devising, implementing, and
evaluating these solutions are identified by the Instructional
Development Functions of Research-Theory, Design, Produc-
tion, Evaluation-Selection, and Utilization. The processes of
directing or coordinating one or more of these functions are

166
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identified by the Instructional Management Functions of
Organization Management and Personnel Management. The
relationships among these elements are shown by the Domain
of Instructional Technology model. Thus, instructional tech-
nology fits within the parameters of educational technology,
while educational technology does not fit within the param-
eters of instructional technology. If instructional technology
is in operation, then of necessity, so is educational technol-
ogy; the reverse is not necessarily true. In educational tech-
nology, the Development and Management Functions are
m ore inclusive because they apply to more Learning
Rey lurces than just Instructional System Componentsthey
inclu Je all resources that can be used to facilitate learning.
(D & T Committee)

Learning Resources. (for Educational Technology) All of the
resources (data, people, and things) which may be used by
the learner in isolation or in combination, usually in an infor-
mal manner, to facilitate learning; Learning Resources
include Messages, People, Materials, Devices, Techniques, and
Settings. There are two types: (a) resources by designthose
resources which have been specifically developed as Instruc-
tional System Components in order to facilitate purposive,
formal learning, and (b) resources by utilizationthose re-
sources which have not specifically been designed for instruc-
tion but which can be discovered, applied, and used for
learning purposes. (D & T Committee)

Logistics. An Educational/Instructional Development Func-
tion. Purpose to make Learning Resources/Instructional
System Components available for other functions; outcome
ordered, stored, retrieved, classified, catalogued, assembled,
scheduled, distributed, operated, maintained, and repaired
Learning Resources/Instructional System Components; activ-
ityordering, storing, retrieving, classifying, cataloging,
assembling, scheduling, distributing, operating, maintaining,
repairing Learning Resources/Instructional System Compon-
ents. (Dyer et al.)

LR. An abbreviation for learning resources. (D & T Co
tee)
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Material. A Learning Resource/Instructional System Compo-
nent. Items (traditionally called software) which store
messages for transmission by devices; sometimes self-display-
ing. (Hyer et al.)

Message. A Learning Resource /Instructional System Com-
ponent. Information to be transmitted by the other
components; takes the form of ideas, facts, meanings, data.

model. (theory) A conceptualization in the form of an equa-
tion, a physical device, a narrative, or a graphic analog repre-
senting a real-life situation either as it is or as it should be. It
is not the original situation but a replica of it; the more
faithful the replica, the better the model. There are two
types: models of explanation; models forprescription.
(Silvern, Heinich)

Organization Management. An Educational/Instructional
Management Function. Purposeto determine, modify, or
execute the objectives, philosophy, policy, structure, budget,
internal and external relationships and administrative proce-
dures of an organization performing one or several of the
Development Functions or the Management Functions; out-
comepolicy , budget, plans, coordinated activities, adminis-
trative operations; activitydefining, writing, and carrying
out procedures leading to the outcomes. (Hyer et al.)

People. A Learning Resource/Instructional System Com-
ponent. Persons who are acting to store and/or transmit
Messages. (Hyer et al.)

Personnel Management. An Educational/Instructional Manage-
ment Function. Purposeto interact with and/or to supervise
the people who perform activities in the functions; outcome
interpersonal interaction, discussion, supervision, employ-
ment, and personal development; activitydiscussing with
and speaking to other people. (Hyer et al.)

Production. An Educational/Instructional Development
Function. Purposeto translate specifications for Learning
Resources/Instructional System Components into specific,
actual items; outcomespecific products in the form of test
versions, prototypes, or mass-produced versions; activity
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operating production equipment, drawing, laying out,
writing, building products. (Hyer et al.)

Research-Theory. An Educational/Instructional Development
Function. Purposeto generate and test knowledge (theory
and research methodology) related to the Management and
Development Functions, Learning Resources/Instructional
System Corn ponents and Learners; outcomeknowledge
which can act as an input to the other functions; activity
seeking information, reading it, analyzing it, synthesizing
it testing it, analyzing test results. (Hyer et al.)

Setting. A Learning Resource/Instructional System Compo-
nent. The environment in which the Messages are received.
(Hyer et al.)

task. An activity which is an observable and/or measurable
unit of work done by a person or machine, and which has a
direct or immediate outcome, and which, with other tasks,
contributes directly to the accomplishment of a goal or
purpose. (Hyer et al.)

Technique. A Learning Resource/Instructional System Compo-
nent. Routine procedures or pre-cast molds for using
Materials, Devices, Settings and People to transmit Messages.
(Hyer et al.)

technology. 1. The systematic application of scientific or other
organized knowledge to practical tasks. (Galbraith), 2. A
complex, integrated process for analyzing problems, and of
devising, implementing, managing and controlling and evalu-
ating solutions to those problems. (D & T Committee) 3.
Technology is not just machines and men. It is a complex,
integrated organization of men and machines, of ideas, of
procedures, and of management. (Hoban) 4. Technology
includes processes, systems, management and control
mechanisms both human and non-human, and above all a

way of looking at problems as to their interest, and difficul-
ty, the feasibility of technical solutions, and the economic
valuesbroadly consideredof those solutions. (Finn)

technology in education. The application of technology to any
of those processes involved in operating the institutions
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which house the educational enterprise. It includes the
application of technology to food, health, finance, sched-
uling, grade reporting, and other processes which support
education within institutions, Technology in education is not
the same as educational technology.(D & T Committee)

Utilization. An Educational/Instructional Development Func-
tion. Purposeto bring learners into contact with Learn-
ing Resources/Instructional System Components; outcome
facilitation and assessment of student learning; activity
assigning, preparing learner for, presenting, assisting, and
following up Learning Resources/Instructional System
Components; testing learners. (Myer et al.)

Utilization/Dissemination. An Educational/Instructional
Development Function (a special subfunction of Utilization).
Purposeto bring learners into contact with information
about educational technology; outcomedissemination of
information about educational technology; activitytaking
in and giving out information about educational technology.
(Dyer et al.)

THEORETICAL CONCEPTS FROM THE FIELD

audiovisual communications. 1. The transmission of informa-
tion by visual and/or audio displays. (Heinich) 2. (historical)
That branch of educational theory and practice concerned
primarily with the design and use of messages which control
the learning process. It undertakes: (a) the study of the
unique and relative strengths and weaknesses of both
pictorial and non-representational messages which may be
employed in the learning process for any purpose; and (b)
the structuring and systematizing of messages by men and
instruments in an educational environment, (This process
includes the planning, production, selection, management,
and utilization of both components and entire instructional
systems.) Its practical goal is the efficient utilization of every
method and medium of communication which can contrib-
ute toward developing the full potential of the learner.
(DAVI, 1963) (See educational Lchnology.)
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audiovisual instruction. 1. A sub-field of instructional tech-
nology concerned with the Production and Utilization of
those Materials (and related Devices) which are used in
formal instruction and which involve learning through sight
and/or hearing. (Heinich) 2. (historical) Instructional
materials and methods which do not depend exclusively
upon comprehension of words or similar symbols. (Brown
and Vander Meer) 3. That field of human expression that
employs visual and auditory aids to learning, including
motion pictures, television, sound and silent filmstrips, slide
sets, recordings, transparancies, projected opaque picture,
and a variety of graphic arts. (DAVI, 1963) 4. The (second)
name of AECT's (then DAVI) official journal. (0 & T Com-
mittee)

audiovisual materials. A collective noun (not the name of a
field), referring to a collection of materials and devices which
are displayed by visual projection and/or sound reproduc-
tion: sometimes used (albeit incorrectly) to designate a field
of study. (Heinich) (See Educational Technology)

educational communications. A regional name for the field.
(0 & T Committee) (See Educational Technology.)

educational media 1. The media born of the communications
revolution which can be used for instructional purposes
alongside the teacher, textbook, and blackboard. (Presidents
Commission) (See Educational Technology. See also Mate-
rials, Devices, Techniques, Settings.) 2. An historical name
for field. (0 & T Committee) (See Educational Technology.)

individualized instruction. 1. A type of instruction which
should include, as appropriate, six basic and equally impor-
tant elements: (a) flexible time frames, (b) diagnosis, re-
mediation and exemption, (c) content options, (d) student
evaluation alternate forms and flexible times, (e) a choice of
locations, and (f) alternate forms of instruction. (Diamond)
2. A type of instruction that is a function of the frequency
with which the decision to change the instructional presenta-
tion is made as a result of the assessment of an individual
student's achievements, needs or aspirations. Individualiza-
tion constitutes a continuum, based upon the frequency at
which decisions to assess repertoire and modify presentations

-1 71



www.manaraa.com

APPENDIXTheoretical Concepts horn the Field 161

are undertaken. Since individualization is a continuum, all
we can say is that one program is more individualized than
another. A continuum to measure the degree of individual-
ization is based on a model which "compares school versus
pupil selection of learning objectives (what is to be learned),
and school versus pupil selection of media for achieving the
(how the objectives are to be reached). (Tosti and Harmon;
Hull based on Ediing) (Not synonymous with, though often
confused with self instruction, independent study, individual
instruction, personalized instruction, or individually pre-
scribed instruction. See definitions of each.)

instructional design. The part of the instructional development
process that is analogous to the Design Function of the
Domain of Educational Technology modeli.e., the genera-
tion of specifications for Learning Resources/Instructional
System Components. (Not synonymous with, though often
confused with, instructional development and instructional
product development.)

instructional development. A systematic approach to the
design, production, evaluation, and utilization of complete
systems of instruction, including all appropriate components
and a management nattern for using them; instructional
development is larger than instructional product develop-
ment, which is concerned with only isolated products, and is
larger than instructional design, which is only one phase of
instructional development. & T Committee) (See instruc-
tional design, instructional product development.)

instructional media. (Sec Educational Media.)

instructional product. A combination of Instructional System
Components (including a Technique plus any one or more of
the other instructional System Components) which (a) is
designed to achieve specified, but limited, objectives without
additional input, (b) includes the instructional methodology,
format, and sequence called for in the design, (c) is replicable
and reproducible, (d) has been developed through the in-
structional product development process, and (e) has been
validated; a sub-set of instructional system. (Heinich) (See
instructional system.)
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instructional product development. The part of the instruc-
tional development process concerned with the design,

production and evaluation of isolated sets of instructional

Materials, Devices, and Techniques. (Heinich, mod.) (See

instructional product, instructional development.)

instructional system. 1. A combination of Instructional System

Components (including a Technique plus any one or more of

the other Instructional System Components) and a specified

management pattern which is pre-structured in design or
selection, and in utilization, to bring about purposive and
controlled learning, and which: (a) is designed to achieve

specified competencies or terminal behaviors for a total

course of instruction, (b) includes the instructional method-

ology, format, and sequence called for in the design, (c)

manages the contingencies of behavior, (d) includes a

complete set of management procedures for using the

system, (e) is replicable and reproducible, (f) has been

developed through the complete instructional development

process, and (g) has been empirically validated. (Heinich,

mod.) 2. A unique combination and arrangement of elements

of the instructional process designed to achieve agreed upon

objectives to solve an instructional problem, The elements of

the instructional process are (a) mass presentation tech-

niques, (b) individual automated teaching, (c) human inter-

action, (d) individual study, and (e) creative periods. These

elements would be treated as "black boxes" which could be

combined in different ways to solve different instructional

problems. (Finn, mod.)

kit. A collection of resources including more than one type of

instructional System Component that arc subject related and

intended for use as an instructional unit; does not include

sound/filmstrips, slide/audiotapes, and similar items unless

they are accompanied by additional materials. (NCES X;

Tillin and Quinly, mod.)

media. 1. All of the forms and channels used in the transmittal

of information process. (AECT/AASL) 2. (in education) (See

Educational Medici.)
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mediated instruction. An instructional product made up of a
Material/Device/Technique combination designed to achieve
specified objectives without additional input from other
components, e.g., live people; qualitatively, the method-
ology, style and format required in the instructional
situation are designed into the product (Materials/Devices/
Techniques), thereby establishing the learning sequence of
the students; quantitatively, the product must be of signifi-
cant enough length to make up a preponderance of the
instructional situation (i.e., a filmed course is mediated
instruction, while a film selected from it is not). (Heinich)
(See instructional product.)

mediated teacher. A teacher whose instructional efforts are
presented to students in mediated form, vs. a classroom
teacher who is physically present in the classroom. (Heinich)
(See mediated instruction.)

module. 1. (module of instruction) An organized collection of
learning experiences (usually in self-instructional form)
assembled to achieve a specified group of related objectives;
generally conceived of constituting several hours to several
weeks of instruction; may be called a minicourse if credit is
given. (Heinich) 2. (module of students) A group of students
following the same course of instruction in a flexible schedul-
ing system. (Good) 3. (module of time) A unit of time in a
flexible scheduling system, commonly varies in length from
15 minutes to one hour. (Good) 4. (module of equipment) A
group of parts performing a specific function and assembled
as a unit so that replacement is by unit rather than by part.
(Heinich)

multi-image. The use of two or more separate images (usually
projected) simultaneously in the same presentation. Multi-
image does not usually refer to two images from a single
source. (Also called multimage.) (D & T Committee) (Con-
trast with multimedia.)

multimedia. 1. The integration of more than one medium in a

complementary manner (e.g., slide/audiotape) in a presenta-
tion or module of instruction. (D & T Committee) (Contrast
with multi-image.) 2. In publishing, a term for all instruc-
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tional media other than print but particularly films, film-
strips, video, transparencies, and recordings. (Heinich)

protocol material. A documentary record (in film video tape,
sound slides, etc.) of the actual behavior of teacher and
pupils in classroom and other school settings, that serves as
raw data for interpretation of referent behavior using con-
cepts basic to teacher education (e.g. psychological, social,
pedagogical concepts); a means of conjoining concept and
behavior in an interpretive act. (Heinich)

self-instruction. An instructional technique which involves the
use, by students, of instructional materials (especially pro-
gramed instructional materials, learning packages, and audio-
tutorial systems) which include stimuli, provision for re-
sponses, feedback, and testing so that the students can learn
either without teacher intervention or with a minimum of
teacher guidance. It is often erroneously considered a syn-
onym for individualized instruction, but in reality self-
instruction individualizes only the pace of instruction.
(D & T Committee)

sub-.,ystem. If within a referent system (the largest organiza-
tional whole under direct consideration) there are two or
more discrete orderly wholes, they are sub-systems; may be
components or combinations of components; a component
or group of components that perform one or more opera-
tions of a more complex system. (Silvern)

system. 1. (system as description) The structure or organiza-
tion of an orderly whole, clearly showing the interrelation-
ships of the parts to each other and to the whole itself.
(Silvern) 2. (system as process) A process which synthesizes
and interrelates the components of a process within a con-
ceptual framework, insuring continuous, orderly, and
effective progress toward a stated goal. (Heinich) 3. (system
as design-process) The sum total of parts working indepen-
dently and working together to achieve required results or
outcomes. (Kaufman) 4. (system as solution) An integrated,
programed complex of instructional media, machinery and
personnel whose components are structured as a single unit

1



www.manaraa.com

APPENDIXTheoretical Conceits from the Field 165

with a schedule of time and sequential phasing. (DAVI,
1963) (See also Instructional System)

system analysis. The techniques of identifying components
and interrelationships of a system and of identifying and
studying problems in system design and functioning.
(Heinich)

system(s) approach. 1. A process for effectively and efficiently
achieving a required outcome based on documented needs; a
form of logical problem-solving akin to the scientific
method; a process by which needs are identified, or problems
are selected, requirements for problem solution are selected
from alternatives, methods, and means are obtained and
implemented, results are evaluated, and required revisions to
all or part of the system are made so that the needs are
eliminated. (Kaumfan) 2. A self-correcting and logical
methodology for decision making to be used in the design
and development of man-made entities. Component strat-
egies of this methodology include the formulation of perfor-
mance objectives, the analysis of functions and components,
the distribution of functions among components, the
scheduling, the training and testing of the system, installa-
tion and quality control. (Banathy) 3. A complex plan or
strategy which logically accounts for and relates in an
orderly fashion: goals, behavior, instrumentation, and
resources for the purpose of removing or reducing problems
associated with the training or education of learners. (III) 4.
A rational procedure for designing a system for attaining
specific objectives. The methodology includes specification
of objectives in measurable terms; restatement of objectives
in terms of capabilities and constraints; development of
possible approaches; selection of appropriate approaches as a
result of a trade-off study, integration effectiveness of the
system in attaining objectives. (AAA) 5. The analysis of
complex organizational problems and the synthesis of
solutions by identifying all contingencies, designing and/or
deploying all requisite components, and devising manage-
ment procedures that keep the system operating effectively
and efficiently shifting key decision making to the earliest
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stages of planning and at the highest levels of authority in
the system; a way of looking at complex organizational
problems that takes into account, at the earliest stages of
planning, all contingencies. (Heinich)

system synthesis. The technique of combining components
and relationships, both new and old, into a new, redesigned
system that is more effective at meeting the system goals.
(Heinich)

technology of instruction. The specific process used to design
a specific type of reliable and validated instructional
product/instructional system component (e.g., the process
used to develop programed instructional materials is a
technology of instruction, often incorrectly used as syn-
onymous with instructional technology. (Heinich) (Same as
instructional product development. Contrast with instruc-
tional technology and technology in education.)

visual literacy. A group of vision competencies a human being
can develop by seeing and at the same time having and
integrating other sensory experiences. The development of
these competencies is fundamental to normal human learn-
ing. When developed, they enable a visually literate person to
discriminate and interpret the visible actions, objects, and
symbols natural or man-made, that s/he encounters in his
environment. Through the creative use of these compe-
tencies, s/he is able to communicate with others. Through
the appreciative use of these competencies, s/he is able to
comprehend and enjoy the masterworks of visual communi-
cations, (1st National Conference on Visual Literacy)

PEOPLE/JOBS/PLACES IN THE FIELD

aide. A level of work in which the worker receives specific
instructions for the tasks to be performed. The task may be
only part of a process, other parts of which the aide cannot
or does not control. An aide can be trained for a task in a
relatively short period of time, since almost everything s/he
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needs to know is contained in the task. An aide is not re-
quired to solve problems external to the task. If something
happens which is not covered by the instructions, the aide
asks for help and cannot be held responsible for solving the
problem. (After Wallington et al.) (See also technician and
specialist.)

audiovisual coordinator. (historical) A term being replaced by
a) media manager at the building level. (See media manager)
and b) media specialist/professional. (D & T Committee)
(See media manager, media specialist and media pro-
fessional.)

director of district media program. A media professional with
appropriate certification and advanced managerial, admin-
istrative, and supervisory competencies who qualifies for an
administrative or supervisory position. (AASIJAECT)

district media program. The media program that is conducted
at the school district level through an administrative subunit.
(AASL/AECT)

generalist. A person who is a specialist in more than one
Domain of Educational Technology Function. (D T
Committee) (See specialist.)

head of school media program. A media specialist with
managerial competencies who is designated as responsible for
the media program at the individual school level. Qualifica-
tions vary with such factors as the size of the school, size of
media staff, and type of program. (AASL/AECT)

instructional media center. (See school media center.)

instructional program development. An AECT certification
area which attacks the broader problem of developing a
complete system of instructionwhether a course, a year's
curriculum, or a multi-year plan for instruction; it implies a
total application of technology and mediated instruction to
facilitate learning; it primarily involves the Domain of

uca tional Technology Functions of research-theory,
design, and organization and personnel management. (AECT
Certification and Accreditation Committee)
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media aide. A member of the media staff who performs
clerical and secretarial tasks and assists as needed in the
acquisition, maintenance, inventory, production, distribu-
tion, and utilization of materials and equipment. (AASL/
AECT)

media management. An AECT certification area which deals
with the ongoing support services provided to the faculty for
the purpose of instruction; it is principally a responding type
of service and may include some aspects of selection,
acquisition, storage, retrieval, distribution, utilization, and
naintenance of materials and devices; it primarily involves

the Domain of Educational Technology functions of logistics
and organization and personnel management. (AECT Certifi-
:ation and Accreditation Committee)

media product design. An AECT certification area which
concentrates on the production of specific packages of
mediated instruction; it is a translation of specific instruc-
tional objectives into concrete items which facilitate learn-
ing; it primarily involves the Domain of Educational
Technology Functions of design and production. (AECT
Certification and Accreditation Committee)

media professional. Any media person, certified or not, who
qualifies by training and position to make professional iudg-
ments and to delineate and maintain media programs as
program components. Media professionals may include
media specialists, TV or film producers, instructional
developers, radio station managers whose duties and respon-
sibilities are professional in nature. (AECT/AASL)

media specialist. A person with appropriate certification and
broad professional preparation both in education and media
with competencies to carry out a media program. The media
specialist is the basic media professional in the school
program. (AECT/AASL)

media support personnel. All persons including technicians and
aides who utilize specific skills and abilities to carry out
prog,ram activities as delineated by professional staff
members. (A ECT/AASL)
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media technician. A member of the media stall with technical
skills in such specialised areas as graphics production and
display, information and materials processing, photographic
production, operation and maintenance of audiovisual equip-
ment, operation and maintenance of television equipment,
and installation of sN stems corn punch) ts. (AECT/AASL)

regional media program. The media prog_ r conducted by a
region. (AECT/AASL)

school media centerAn area or system of areas in the school
where a lull range of information sources associated equip-
meat, and services Irom the media stall are accessible to
students, school personnel, and the school community.
(ALCT/AASL)

school media program. The media program for
conducted through an administrative subunit. (AECT/AASL)

specialist. A level of work in which the worker receives only
general (and sometimes vague ) instructions, often stated in
terms of a problem or potential need. The specialist must
then anal yie the problem and determine the actual needs
before setting goals or finding a soktion. S/he is often forced
to rely heavily on theory and to develop the actual proce-
dures and tasks which will help to each those goals. (Alter
Wallington et ci/.) (See also aide, techoiciam)

technician. A level of work in which the worker receives
instructions in terms of a specific output (product or
service). The technician has a choice of established proce-
dures, routines (sequences of tasks), or definite guidelines to
produce the stated output. Technicians have far more free-
dom than aides in choosing tasks to be done and are respon-
sible for the output only when it has been clearly specified
and when the procedures for produLing the output either
exist or can be easily derived from existing guidelines. (Alter
Wallington el al.) (See also aide, specialist.)


